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Preface 

 
 

The 34
th

 Annual Conference of the Australian and New Zealand Regional Science 

Association International (ANZRSAI) was held at the Rydges on Swanston Melbourne 

conference centre from 7th to 10th December, 2010. A broad range of papers from academics, 

policy advisors and practitioners was presented to the conference. This publication contains 

the refereed proceedings of those contributed papers. 

Participants who submitted their paper by the due date were eligible to be considered for these 

refereed proceedings. There were 23 papers submitted to a double blind refereeing process, 

after which 22 papers were accepted for presentation in this publication (after some changes 

by some authors in response to referee comments). One author asked for a paper to be 

withdrawn from the conference and another presenter asked for his paper not to be included in 

the proceedings, so that there are 20 papers in this publications. As in previous conferences, I 

am again grateful to referees for their work within a short timeframe. 

A number of Awards were presented at the conference dinner. The John Dickinson Memorial 

Award for best article in the Australasian Journal of Regional Science 2010 was awarded to 

A. J. Brown and J. A. Bellamy for their article ―In The Shadow of Federalism: Dilemmas of 

Institutional Design in Australian Rural and Remote Regional Governance‖ (Vol. 16, No. 2, 

pp. 151-181).  

The ANZRSAI Award for Best Conference Paper 2010 was awarded to Shelby Canterford for 

her article ―Locating people spatially: 2006, 2010, 2100 and 2:36pm on Friday‖. This paper is 

the first paper presented in these proceedings, and will be reproduced in the conference issue 

of the Australasian Journal of Regional Science (Vol. 17, No. 1, April 2011). 

The ANZRSAI Award for Best Conference Paper by a Current or Recent Student 2010 was 

awarded to Ralph B. McLaughlin for his paper ―Metropolitan Growth Policies and New 

Housing Supply: Evidence from Australia‘s Capital Cities‖. This paper will also be 

reproduced in the conference issue of the Australasian Journal of Regional Science. The 

committee also highly commended two other entrants for this Award: Karim Mardaneh for 

his paper ―Clustering Australian Regional Areas: An Optimisation Approach‖ and Matthew 

Campbell-Ellis for his paper co-authored with Tony McCall ―Sustainable Development 

Platform Methods for Constructing Innovation and Managing Common Pool Resources‖. 

At the conference dinner, the ANZRSAI Council presented Professor Christine Smith with its 

rare Distinguished Service Award. The citation for this Award, delivered by Professor Tony 

Sorrensen, will be printed in the conference issue of the Australasian Journal of Regional 

Science. That issue will also reproduce the keynote addresses delivered at the conference.  

Finally, I thank all the participants for their participation in our 34
th

 Annual Conference, 

particularly those who had travelled some distance to attend. The international community of 

regional science scholars is strengthened when people gather to share their research and 

expertise at conferences such as this.  

 

Professor Paul Dalziel 

Editor, 34
th

 Annual ANZRSAI Conference Proceedings  
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Employability and Labour Underutilisation in 

Non-Metropolitan Labour Markets:  

Individual and Regional Labour Market Factors 

 
Shelby Canterford 

Geoscience Australia, Canberra 

shelby.canterford@ga.gov.au 
 

ABSTRACT 

The National Exposure Information System (NEXIS) is a major national project being under-

taken by Geoscience Australia (GA). NEXIS collects, collates, manages and provides the 

information required to assess multi-hazard impacts. Exposure information is defined as a 

suite of elements at risk from a hazard and includes populations, buildings, businesses and 

infrastructure. Understanding population exposure is essential for emergency planning and 

management. However exposure information can also be used for understanding climate 

change risk, assessing energy efficiency policy, urban planning and other spatial research. 

This paper focuses on the population aspects of NEXIS and recent work on estimation 

methods for the present day over any geographic extent. Plans for work on small area 

population estimates to the year 2100 will also be presented. Finally future work on activity 

modelling, the prediction of population movement throughout the day, will also be 

highlighted. 
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INTRODUCTION 

Knowing the location of people is crucial to understanding disaster risk. Risk in disasters, 

according to Crichton (as discussed in detail in Middelmann, 2007, p. 33), is described as the 

probability of loss. Risk has three main factors which are normally portrayed as a triangle: 

Hazard, Exposure and Vulnerability (Figure 1). Hazard is the event, for example a cyclone or 

bushfire, which is usually measured by magnitude and likelihood of occurrence. Exposure 

refers to the elements that are likely to be impacted by the hazard and includes populations, 

buildings, businesses and infrastructure. Vulnerability is the degree to which exposed 

elements will be impacted by the hazard. By changing any one of the three factors, you 

change the level of risk. 

The ‗Sea change‘ and ‗Tree change‘ phenomena have seen in-migration increasing in coastal 

and rural areas. These population increases mean increased population exposure to hazards 

such as cyclones, storm surge and bushfires. With many climate change scenarios predicting 

mailto:shelby.canterford@ga.gov.au
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an increased number of hazard events with greater severity, and with increased exposure, the 

expected community risk is also potentially much higher.  

In 2004 the Council of Australian Governments (COAG) accepted a report reviewing disaster 

arrangements in Australia (COAG, 2004). The report made 12 natural disaster reform 

commitments. Geoscience Australia (GA) established the National Exposure Information 

System (NEXIS) in response to the commitment to establish a ‗nationally consistent system 

of data collection, research and analysis to ensure a sound knowledge base on natural 

disasters and disaster mitigation‘ 

Figure 1 The Risk Triangle 

 

NEXIS is a nationally consistent database of exposure information at the building level. 

NEXIS aids risk assessments and scenarios for a number of hazards and feeds into hazard and 

vulnerability models. NEXIS was designed for regional impact analysis, and is not intended 

for precinct analysis involving only one or two buildings. However future data collection may 

allow this kind of micro analysis (Nadimpalli, 2009). 

This paper presents the people aspects of NEXIS to highlight the usefulness of this dataset 

and to allow scrutiny of the method. The population estimation method is presented and the 

social indicators that are currently being added are discussed. This development work is 

largely complete and GA is seeking feedback on the technical aspects as well as the 

usefulness of the data. Initial work on the spatial disaggregation of population projections, 

activity modelling and service populations are also presented to highlight the forward work 

program and to gain initial feedback on methods. 

2006: A DATA ODYSSEY 

Hazards are not known for conforming to administrative boundaries. The Australian Bureau 

of Statistics (ABS) uses features in the landscape to determine the boundaries of their smallest 

unit, the collection district. As such many boundaries in the Australian Standard Geographic 

Classification are along rivers or along the edges of vegetation (ABS, 2007), areas prone to 

disasters. To accommodate the variability of hazard footprints it is important to have a 

method of estimating exposure that is as flexible as possible. This generally requires that all 

data, including population estimates and socio-economic indicators, need to be allocated to 

the building level. An example of the problem is illustrated in Figure 2.  

Figure 2(a) illustrates a typical city built on a river. The collection district boundaries 

(indicated by the dotted lines) are determined by features in the landscape, in this case the 

roads and river. In our example the river floods, resulting in the damage footprint illustrated 

in Figure 2(b). 
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One way of easily determining the population, and dwellings, contained within the flood 

footprint is by capturing the data for all CDs within the footprint. However this approach 

results in all CDs having equal influence on the total regardless of whether the population 

represents 1 per cent or 100 per cent of the actual population. Taking a proportion of the CD 

based on the area flooded may improve the accuracy of the total. Although this assumes that 

the distribution of the population within the CD is homogenous. When the population data is 

allocated to the building, the situation is improved by a population-weighted total for the 

flood footprint. 

Figure 2 Example of the Hazard Problem 

  

Figure 2(a)      Figure 2(b) 

 

NEXIS data is managed at the building level but only released at an aggregated level. 

Standard outputs of NEXIS are aggregated to Local Government Areas (LGAs), Statistical 

Local Areas (SLAs) or to specific footprints. With any social data there are concerns about 

identifying individuals. There are also concerns about users misinterpreting the accuracy of 

the data when Census data is allocated to a building. These concerns are addressed when the 

outputs are aggregated. 

It is not intended to discuss the architecture of the full NEXIS system here as this has been 

published elsewhere (Nadimpalli, Edwards and Mullaly, 2007; Nadimpalli, 2009). However, 

this paper gives a brief overview of the identification of dwellings, as they are key to the 

NEXIS estimation of populations. The accuracy of the population estimates is dependent on 

the quality of the dwelling input data, or the accuracy of the statistical method applied. 

NEXIS initially determined building use and type using a purely statistical method. However 

NEXIS is now moving toward using real data, largely through Valuer General‘s data but also 

using survey data, data purchased from commercial providers and local council data. The 

NEXIS team is currently actively engaging authorities to provide this data for a wider area. 

The main input data sets for the statistical method of identifying buildings and their dwellings 

are the Geocoded National Address File (G-NAF), ABS Meshblock land use classification, 

and the Property Cadastre, with the location drawn from G-NAF. In rural areas GA‘s National 

Geographic Information Group provides 1:25,000 map data of homestead locations.  

G-NAF is a national geocoded index of all known addresses in Australia. The data is 

maintained by PSMA Australia Limited (PSMA, 2010). The Property Cadastre is the register 
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of individual land parcel boundaries. The Cadastre is maintained by state/territory authorities. 

The ABS Meshblock geography contains a category for basic land use. The land use 

categories are derived from state and territory planning/zoning information so may reflect 

planned land use as opposed to actual use (ABS, 2008). 

While NEXIS uses ABS Meshblocks to determine land use, the size of the Meshblocks are 

too large to discern fine details. For example all dwellings in commercial or industrial areas 

are classed as commercial or industrial. Similarly, businesses within residential areas are 

classed as dwellings. Institutions such as schools, hospices or hospitals that do not have their 

own Meshblock are also misclassified in this way. The population and dwelling counts within 

the Meshblock attributes can help this situation, but without supplementary data it is difficult 

to definitively locate the dwelling. To mitigate this problem NEXIS is currently replacing the 

statistical method with data derived from direct surveys or development plans. 

The NEXIS statistical method defines a residential building as those G-NAF addresses that 

fall within Residential or Agricultural Meshblock classifications. The residential dwelling 

type (as per ABS dwelling structure type) is then determined by the number of G-NAF 

addresses and the size of the Cadastral parcel in which it falls. This process is derived using a 

lookup table. For example, a single G-NAF address on a Cadastral parcel 351- 4000 m
2 

is a 

single house but 31 addresses on the same Cadastral parcel would be an apartment of four 

storeys or above. Dwellings refer to the individual residences or addresses. Each building is 

attributed with one or more dwellings depending on the structure type. Separate houses 

contain only one dwelling for each building, but the other structure types, semi-detached 

houses, flats and units, contain two or more dwellings for each building according to the 

number of G-NAF addresses.  

To calculate the population at the building level an average population per dwelling structure 

type (DWSTR) is calculated using the 2006 Census (
DWSTR

People DWSTR ). The dwelling structure 

types are drawn from the ABS Dwelling Classification and include separate house; semi-

detached, row or terrace houses; flats and units; and other dwellings including caravans and 

houseboats. The average population per dwelling type is multiplied by the number of G-NAF 

addresses at the building level to derive a population per building (Equation 1). 

 







 DWSTR

DWSTR
Building NEXIS

DWSTR

People
Pop   (1) 

Where BuildingPop  denotes the population of each building. DWSTRPeople  the number of people 

per dwelling structure type in each CD, DWSTR is the number of dwellings by structure type 

in each CD, and DWSTRNEXIS  is the NEXIS count of dwellings for each building. 

2010: ODYSSEY TWO 

Since the initial development of NEXIS, validation of population estimates has led to a 

number of improvements. Some of these changes have been focussed on improving the input 

data for determining building type. However, over the last year changes to the way the 

population is estimated have also occurred. The NEXIS team are also in the final stages of 

adding social characteristics to the database.  
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Not every house is a home 

Calculating populations on the basis of the number of dwellings is problematic. The 

underlying assumption of the basic method of population estimation is that every dwelling is a 

primary residence. This is not always the case, particularly in coastal or lifestyle regions 

where many dwellings are holiday or second homes. The population estimate in NEXIS is a 

residential population estimate, so dwellings that are not primary residences need to be 

excluded. 

The number of holiday homes in a region can be determined through data collected as part of 

the Census. The time and date of the Census is such that people are more likely to be ―at 

home‖, that is in their place of primary residence. This means that a second home is likely to 

be unoccupied on Census night. Census collectors record when a dwelling is unoccupied and 

the structure type of the dwelling. This data is available by request through the ABS. 

Figure 3 Unoccupied dwellings for Coastal Victoria covering the LGAs of Mornington, 

Casey, Cardinia, Bass Coast and South Gippsland 

 

An analysis of the unoccupied dwellings data presents no surprises in terms of spatial 

distribution, but some surprises in the numbers of dwellings. In locations like Phillip Island, 

the number of dwellings unoccupied on census night can be up to two-thirds of the dwelling 

stock. Figure 3 maps the proportion of unoccupied dwellings on Census night for part of 

coastal Victoria to illustrate the scale of the phenomenon. 

The unoccupied dwellings data can be used to estimate the proportion of the dwelling stock 

that is a primary residence. The new population estimate could be calculated by dividing the 

average number of people per structure type by the total dwelling stock, that is the occupied 

and the unoccupied homes. However due to the way NEXIS is structured, it calculates a ratio 

and applies it to the population (Equation 2).  
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DWSTR

DWSTR

DWSTR

DWSTR

ratio
UnoccDWSTR

DWSTR

DWSTR

People

UnoccDWSTR

People
Unocc   (2) 

Where ratioUnocc  denotes the unoccupied homes ratio, DWSTRUnocc  is the number of 

unoccupied dwellings by structure type for each CD. This is called the Unoccupied Homes 

Ratio, but in reality it is a ratio for estimating the proportion of occupied homes or primary 

residences. 

Estimated Resident Population 

Some people are not counted in the Census if they do not complete Census forms, because 

they were overseas at the time of the Census or for other reasons. The official population 

estimate for Australia, Estimated Resident Population (ERP), accounts for these differences. 

The number of people who do not complete Census forms is estimated by the Post 

Enumeration Survey. The number of Australian residents travelling overseas is estimated 

using passenger cards. Other, smaller, demographic adjustments are made to the population 

estimate. Finally the estimate is backdated to June 30 (approximately 5-6 weeks before the 

Census is taken) by adding or subtracting deaths, births and migration. No other adjustments 

are made to the estimates for a Census year (ABS, 2009). Table 1 shows the adjustments 

made in 2006 to calculate ERP. 

Table 1 Adjustment components of Estimated Resident Population, 

Final – 30 June 2006 

Components 
Australia 

(persons) 

Census count place of usual residence 20,061,600 

Plus allowance for under-enumeration 549,000 

Plus demographic adjustment -14,300 

Plus residents temporarily overseas 346,000 

Equals ERP as at 8 August 2006 20,736,600 

Backdating components to 30 June 2006:  

Less births 29,300 

Plus deaths 15,600 

Less net overseas migration 25,000 

Equals final ERP as at 30 June 2006 20,697,900 

Source: Reproduced from table 2.1, ABS (2009). 

 

The NEXIS population accounts for the difference between ERP and the Census through a 

simple ratio of the Census year (in the current case 2006) ERP over the Census population 

total for each CD (Equation 3). 

total

ratio
People

ERP
ERP    (3) 
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Where ratioERP  denotes the ratio to adjust for ERP, and totalPeople  the total population of the 

CD. 

ERP for the inter-censal years is not used in the NEXIS application. ERP following the 

Census is estimated using data such as Medicare records, birth and death records, postal 

redirections and building approvals. For each year after the Census, more errors can be 

introduced, with areas of high population growth or decline showing the highest errors (Howe 

2008). Once a Census has been completed, the ERP for the inter-censal years is recalculated 

by the ABS to the new benchmark. 

NEXIS allows for the spatial distribution of population change through changes in dwellings. 

The statistical method of NEXIS using addresses, cadastral boundaries and detailed land use 

accounts for many population changes. One change not accounted for is declining household 

size.  

An analysis of the average household size using the Census Time Series Profile between the 

last two Censuses shows no change nationally, however some regional areas can greatly 

differ. Between 2006 and 2001 three quarters of SLAs with a population of 50 or more 

showed household size declining by less than 0.2 people. One in seven SLAs of population 50 

or more showed an increasing population size.  

The size of the NEXIS error caused by declining household size increases each year following 

the Census, with the maximum error occurring in the new Census year (before the data is 

released). We can calculate the error but only for the inter-censal period before the latest 

Census. To understand the maximum size of the NEXIS error for 2006 we sum the change in 

household size multiplied by the number of households for each SLA. Nationally there is an 

overestimate of 310,000 people, less than two per cent of the population. It may be possible to 

adjust for the error by using the trends exhibited between the previous two Censuses, in this 

case between 2001 and 2006, however this assumes that the trends do not change between 

repeated Censuses. Nationally the average household size declined from 2.7 to 2.6 persons per 

household between 1996 and 2001 but remained stable between 2001 and 2006, so the 

assumption of a continuing trend does not hold. Without a regular estimate of the number of 

households, it is difficult to see a way of accurately correcting the error.  

Total population estimate 

The total population estimate at the building level is calculated by combining equations, 1, 2 

and 3 (Equation 4). The aggregation of building numbers provides a total population estimate 

of an area, based on the current building stock.  

 







 DWSTRratioratio

DWSTR
building NEXISERPUnocc

DWSTR

People
Pop  (4) 

NEXIS captures changes in the dwelling stock that occur after the Census due to new 

construction or redevelopments. To account for areas where changes mean that the 

appropriate structure type is not available from Census data, or even areas that previously had 

no dwellings of any kind, average values are applied in the following order: 

 Average population and Unoccupied ratio for the CD  

 Average population and Unoccupied ratio for the SLA  
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Remote and Indigenous communities 

G-NAF does not represent remote areas well. This is particularly the case for Indigenous 

Communities where the community may have one address and one Cadastral parcel for the 

whole community. Many of these areas have been identified through the Indigenous Profile 

from the Census. In these cases data from the Census is used as a count for the number of 

dwellings and population estimates. However, since the exact location of the dwellings is not 

known and it is unknown where the community resides at different times, it is recognised that 

this method is not ideal for dispersed or mobile communities. 

Validation 

The development of the population aspects of NEXIS are considered largely complete. The 

NEXIS team have been conducting validation of the 2010 population estimates against ERP 

for 2009 at the CD level. We cannot compare ERP with the 2009 NEXIS estimates because of 

the number of improvements made to the estimation technique in the last year. While the 

population estimate compares well in total, some CDs can have large differences. Some 

differences are not due to errors in the NEXIS estimations. Rather they highlight that the 

strength of NEXIS, areas of new or high growth, can address a known weakness of ERP 

(Howe 2008). However, NEXIS can be inaccurate in some areas. These inaccuracies are 

largely related to the statistical approach for identifying dwellings. As real data is obtained 

and accurate land use data replaces the statistical approach, NEXIS population estimates will 

increase in accuracy. GA is in discussions with the ABS to help improve the population 

estimates further, but it is expected future improvements will come from improved land use 

and address data only. 

Social characteristics 

Increasingly requests for data include a need to understand the characteristics of the 

population. Social characteristics need to be applied to the building level for the same reason 

that population estimates are applied to this scale. GA is in the process of incorporating a 

number of social indicators drawn from Census data. The indicators have been identified in 

the literature as having an impact on social vulnerability to disasters. Appendix 1 lists the 

indicators, their measurement, and a selection of the relevant literature. 

The social indicators are allocated to dwellings by assigning the proportion of dwellings that 

exhibit that characteristic to each dwelling. For example, the proportion of dwellings in the 

CD that do not have a motor vehicle is allocated to every dwelling in the CD. This requires 

many of the indicators to be transformed to a dwelling format. Households were considered 

equivalent to dwellings for this purpose. Some indicators are already measured in this way; no 

access to a motor vehicle and household income are two examples. However person based 

variables are available on a dwelling basis from the ABS on request. The table in Appendix 1 

details how the indicators are measured. In some cases the interest is in dwellings where any 

one person is at risk, such as dwellings that contain any one aged under 5. In others we are 

more interested if all residents are at risk, such as dwellings where all residents are aged over 

65. 

Allocating proportions to dwellings results in extremely small numbers for each building. 

This is especially so for the smaller sub-populations such as the indicator of those with 

insufficient English. However, as the buildings are aggregated to larger areas the results 

become meaningful. Aggregating to ASGC boundaries produces the results that GA started 

with, Census data. However the power of NEXIS is that aggregations to disaster footprints 

lead to more accurate results that could not otherwise be obtained. 
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2100: FINAL ODYSSEY 

Population estimation for the seemingly distant future is not often conducted for small areas. 

However, expected climate change has pushed the planning horizon out to 100 years and 

more. Increasingly, planners and policy analysts want to know where the population is going 

to be when the real effects of climate change are expected to be felt. While it can't be known 

for certain the trends that determine where people prefer to live in a 100 years, causing 100 

year population projections at any level to be inaccurate, having some projections provides 

better information than none. 

Previous worked conducted by GA for the Garnaut Climate Change Review (Waters, Cechet 

and Arthur, 2010 provides a summary of the method and results) projected the regional 

population in proportion to the Australian Bureau of Statistics‘ Series B (middle) population 

projections. There are two main problems with this method. The first is that all sub-regions 

within the projection regions are assumed to grow at the same rate. The second is that the 

urban boundary was assumed to remain the same, and population density increased to 

accommodate growth rather than spatially expand the settlement.  

In partnership with the Australian Government Department of Climate Change and Energy 

Efficiency, GA is embarking on a project to develop a method for assessing population 

growth that takes into account the spatial growth of settlements. The method will then be 

trialled on a case study basis. Local development plans will be fundamental to assessing 

growth areas, as are state government and ABS population projections. However, even within 

these areas, growth is likely to occur unevenly. It will be necessary to use spatial 

disaggregation techniques to accurately distribute the population growth. 

One approach which shows potential is the use of dasymetric techniques. This method was 

shown by Li and Corcoran (2010) to be a useful tool to disaggregate Statistical Division level 

population projections for South-East Queensland (SEQ). Dasymetric techniques map data 

into homogenous zones, often using additional data to disaggregate spatial data into finer 

areas. The advantage of dasymetric techniques is that multiple classes of population densities 

can be used for disaggregation.  

Li and Corcoran note that improved data on current population densities may lead to 

improved disaggregation. The intention is to use NEXIS data as the source to calculate 

population density. Planning documents will be obtained for a case study region identifying 

urban growth boundaries. These will be combined with appropriate population projections to 

estimate the future location of the population. 

2.36PM ON FRIDAY AFTERNOON 

Using Census and housing data as a basis for locating populations during a hazardous event is 

very useful for events that occur in the early hours of the morning when most of the 

population is at home. While it is true that some events do occur at this time, obviously 

hazards are just as likely to occur at other times. For this reason it is necessary to gain an 

understanding of the movement of people across the day, week and year. This movement is 

referred to as activity modelling. 

An excellent demonstration of the practicality of activity modelling was conducted in Finland 

(Ahola et al, 2007). This demonstration combined static data, such as the Census and building 

catalogues, with a spatio-temporal population model. The spatio-temporal population model 

was attached to each building in the catalogue and detailed the proportion of sub-populations 
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occupying the building by time of day and week. The population at any one time of the day is 

then able to be calculated by multiplying the total building population by the proportion. 

GA will be starting work on activity modelling soon. GA, in partnership with the Bushfire 

CRC and University of South Australia, is looking for a suitable PhD candidate to undertake 

activity modelling of peri-urban areas to understand bushfire risk. This work will be 

conducted in conjunction with a number of other bushfire modelling projects being 

undertaken at GA.  

Until detailed activity modelling can be completed, there are a number of activities either 

underway or planned to estimate populations at specific points of time. The NEXIS team are 

currently investigating the construction of a ―capacity‖ population. This population estimate 

would reflect the expected maximum overnight population if every residence and 

accommodation was occupied. This estimate is particularly useful in areas dominated by 

tourism and holiday homes.  

The method being explored as a ―first cut‖ capacity population estimate was used to calculate 

the capacity population for a study of Phillip Island and Torquay. The study commissioned by 

the Victorian Department of Sustainability and Environment (Urban Enterprise, 2007), 

supplemented Census data with the Tourist Accommodation Survey (produced by ABS), the 

National Visitor Survey and International Visitor Survey (produced by Tourism Research 

Australia) and local tourist surveys and data.  

For other areas education and employment may be the main driver of daily population 

movements. City populations are driven by a weekday daytime population as people commute 

from suburban areas into the cities to work. Universities and schools are also common 

commuting destinations. Through the Census Working Population Profile, building data 

already contained in NEXIS, and data on schools it is possible to estimate a ―regular working‖ 

daytime population. This data could be supplemented with extra information on service 

populations. 

The concept of service populations ties together many of these concepts. Service populations 

are the group of people who access services and facilities within a location. The ABS has 

conducted a pilot study into estimating the service populations for five LGAs in Western 

Australia. While they were able to derive estimates, the ABS concluded that further work was 

out of the expertise of the Bureau, mainly because of the amount of industry liaison with 

infrastructure providers, and the program was discontinued (ABS, 1999). A similar method 

was used for a second study of Phillip Island, where water and waste consumption was 

assessed as indicators of population (SGS Economics and Planning, 2007). 

GA has established relationships with a number of infrastructure providers and is in a position 

to obtain data to make estimates of service populations. Static data as a base can be 

supplemented with data from infrastructure providers, such as water or telecommunications 

providers, to estimate the movement of populations throughout the day, week and year.  

CONCLUSION 

Since its inception the NEXIS system has improved its social methods to become a useful tool 

for estimating the location of populations and their characteristics. Starting with simple 

population averages, major improvements include adjustments for holiday homes and the 

bringing of estimates into line with ERP.  
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The inclusion of social characteristics is a major advance which opens the scope of use to new 

areas. Intended for disaster research, planning and evaluation, NEXIS has already been used 

for policy evaluation, assessment of climate change risk and urban planning. 

Early work on spatial population projections, service populations and activity modelling has 

already commenced. Over the next one to two years these will significantly enhance NEXIS 

and will provide further scope for research and planning. 

GA is seeking feedback on the technical aspects of NEXIS and on the usefulness of the data 

included already. In particular GA is looking for collaborations and partnerships with 

agencies to help build the NEXIS capability. If you feel you have a need that NEXIS can 

meet, or can help expand the usefulness of NEXIS, please contact the author. 
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Appendix: Initial social indicators to be included in NEXIS 

INDICATOR MEASUREMENT REFERENCES 

Single parent 

families 

Dwellings that contain single parent families with children under 

15 
Buckle, Marsh and Smale, 2001 

Young at risk Dwellings that contain residents aged under 5 
Buckle 2001; Buckle, Marsh and Smale, 2001; Yelataysi et al 

2009 

Elderly at risk Dwellings where all residents are aged over 65 
Buckle 2001; Buckle, Marsh and Smale, 2001; Yelataysi et al 

2009 

Volunteering rate Dwellings that contain a resident who volunteers Maguire and Hagan, 2007 

Income (three 

classes) 

Weekly household income: low = less than $500 (OECD measure 
of half national median for 2006); medium = between $500 and 
$1699; high = $1700 or more (ABS measure of Decile 8 and 9) 

Buckle, 2001; Buckle, Marsh and Smale, 2001; Insurance 

Council of Australia, 2008; Yelataysi et al, 2009 

New to region (1 and 

5 year indicators) 

Dwellings where all residents lived at a different address 1 or 5 

years ago 
Bushnell and Cottrell, 2007; Li, 2009; 

Tenure type (four 

classes) 

Tenure of the dwelling: Owned or mortgaged; Rented private; 

Rented public; Other  
Collins, 2005; Cutter, Boruff and Shirley, 2003 

Not completed year 

12 
Dwellings where all residents have not finished year 12 

Tobin, 1999; Cutter, Boruff and Shirley, 2003; Insurance 

Council of Australia, 2008 

Need for assistance 
Dwellings that contain a resident with a core activity need for 

assistance 

Buckle 2001; Buckle, Marsh and Smale, 2001; Handmer, 2006; 

Yelataysi et al, 2009 

Motor vehicle access Dwellings with no motor vehicle Handmer, 2006 

Insufficient English 
Dwellings where one resident and dwellings where all residents 

speak English not well or not at all (two indicators) 
Buckle, Marsh and Smale, 2001; Yelataysi et al, 2009 
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ABSTRACT 

Clustered innovation networks, capable of delivering Regional Innovation Systems (RIS) are 

important for individual regional prosperity within the new innovation economy. Local access 

to sustainably managed common pool resources (CPR) can provide a basis for constructing 

innovation-based advantages that deliver economic, environmental and socio-cultural benefits 

to regional communities. The Sustainable Development Platform Method (SDPM) is a newly 

developed policy tool for community-based involvement in CPR management that networks 

and embeds institutional relationships to overcome unique regional dilemmas and innovation 

inhibitors and develop inimitable and non-substitutable resource configurations. The SDPM is 

an adaptation of the Regional Development Platform Method and is the result of case study 

empirical research conducted in regional Tasmania. The SDPM involves nine phases, being: 

(1) sustainability audit, (2) comparative analysis, (3) community/network analysis, (4) 

institutionalised governance design, (5) futurescaping, (6) platforms identification, (7) RIS 

conceptualisation, (8) core process identification, and (9) knowledge management. 
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1.  INTRODUCTION 

Hardin (1968) and others (see Malthus, 1798, May, 2005, Meadows, 2000, Ehrlich and 

Ehrlich, 1990) have argued that humans exist upon a world of finite resources, capable of 

supporting a finite population. How those resources can be sustainably managed and 

developed continues to provoke much policy debate. This paper contests Hardin‘s tragedy of 

the commons hypothesis in a proactive and solutions oriented manner by exploring options 

for sustainable CPR management within a case study context of the Fleurieu Group of Islands 

(FGI) and their adjacent catchments off Northwest Tasmania.  

According to Dietz, Ostrom and Stern (2003, p. 1909), ‗much environmental regulation in 

complex societies has been ―command and control‖‘ and dirigiste governments often lack the 

will or capacity to manage resource-rich ecosystems in a sustainable, economically efficient 

and user-supported way. Dietz, Ostrom and Stern (2003), Ostrom and Janssen (2004) and 

Mwangi and Ostrom (2009) argue that self-governing institutional arrangements that 

endogenise and nest adaptive decision-making, supported by multi-layered governance 
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arrangements, can positively contribute to sustainable CPR management outcomes at the local 

scale.  

The FGI and their adjacent catchment environments feature highly dynamic and interrelated 

ecosystems that are facing ‗new threats, occurring at greater frequency‘ (Tasmanian Land 

Conservancy et. al., 2006, p. 16). In addition, the islands and adjacent mainland catchments 

are a significant primary source of local wealth, employment and well-being (Circular Head 

Council, 2008, pp. 44-48). Poorly considered changes to management policies and practices 

or the continuation of ‗non‘ management practices, threatens the stability of this resource base 

and its associated flow-on benefits to the local community.   

Human use and exploitation of natural resources within the FGI and adjacent catchments 

provide a significant mainstay of the region‘s economy (Tasmanian Land Conservancy et. al., 

2006, Circular Head Council, 2008, CHC, 2008). The use and exploitation of these resources 

however, are arguably sub-optimal, due to a failure by local entrepreneurs to instigate and 

develop successful networks of cooperative innovation, effective spatial knowledge 

management systems and a lack of path dependant organisational and governance capabilities 

as advocated by Heidenreich (2004) and Cooke (2007). 

The economic value inherent within the FGI and adjacent catchments could, if sustainably 

and optimally exploited, provide a source of revenue that encourages community involvement 

in CPR management as well as a source of funds that could be tithed and dedicated to 

sustainable CPR management efforts. Securing these important fiscal incentives and resources 

requires a mechanism for the cooperative attainment of profits that could be procured through 

the development and management of Regional Innovation Systems (RIS). 

Cooke (2004) asserts that innovation is a key component of the knowledge economy; and that 

clustered innovation networks, capable of delivering RIS, have become a core ingredient for 

individual regional prosperity. Heidenreich (2004) adds that whilst existing business 

institutions and processes may maintain regional revenue streams, new economic strengths 

are more likely to result from the exploration of novel innovative trajectories, which, 

according to Harmaakorpi and Pekkarinen (2003, p. 2) should feature ‗valuable, rare, 

inimitable and non-substitutable resources‘.  

Investigating a new policy trajectory that has the potential to support sustainable and self-

funding CPR management, whilst enabling private economic development, can provide a path 

forward for authentic, community-supported and participatory, resource management in the 

FGI and adjacent catchments. We therefore argue that SDPM for CPR management can 

provide an effective policy tool for sustainable, community-supported CPR management. To 

develop the SDPM, we have utilised qualitative inputs to identify issues and design the 

SDPM-based community management process to create a model capable of reducing conflict 

and creating community supported governance institutions. In seeking to develop the SDPM 

we first attempted to determine if local stakeholders would be supportive of community-based 

CPR management, and if they had the capacity to participate? And secondly, we sought to 

modify Harmaakorpi and Pekkarinen‘s (2003) RDPM to create the SDPM. 

2.  THEORETICAL AND METHODOLOGICAL OVERVIEW 

Our research sits within the fields of regional science and public policy and draws on 

deliberative democracy and collective action theories, focussing largely on the challenge of 

collective action-based community governance. The use of the SDPM as a tool for 

participatory CPR management is supported by calls for incentive-based economic 
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instruments to play a greater role in environmental management processes (Commerford, 

2004; Commerford and Binney, 2005; Robinson and Ryan, 2002; Shi, 2006). 

2.1 Research Limitations 

Our research is concerned with CPR management and as such excludes resources located on 

freehold land that are privately owned. CPR are defined by Ostrom, Gardner and Walker  

(1994, cited in Ostrom, 2005, p. 79) as ‗natural or man-made resource[s] from which it is 

difficult to exclude or limit users once the resource is provided by nature or produced by 

humans‘.  

2.2 An Inter-disciplinary Approach 

An inter-disciplinary approach to co-dependent macroeconomics development is supported by 

calls for increased discourse between social-constructivists and macroeconomic sociologists 

to better understand the role of economic sociology in understanding network embeddedness 

and spatial relationships between economic actors, institutions, organisations, and culture 

(Peck, 2005). Peck‘s (2005) call for establishing a better understanding of socio-economic 

networks suggests that if the SDPM is to be applied as a resource-based decision-making 

management process, then locating the right actors and designing the socio-institutional 

governance relationships that support them, is critical to developing incentive benefits arising 

from innovation outcomes that lead to effective community-based CPR management.  

Storper (1995) challenges regions to organise creative institutional milieus that construct 

‗absolute advantages‘ in the global economy that are manifested through ‗territorial 

specialisation and differentiation‘ and that are path dependent, temporarily constrained and 

spatial. Storper (1995) argues that regional economic prosperity is reliant on un-traded 

interdependencies supported by network interactions producing shared learning and 

knowledge spillovers. These elements are central characteristics of the RDPM approach and the 

constructed SDPM. The SDPM provides a response to Storper‘s  challenge to construct creative 

institutional milieus capable of delivering local economic advantage by encouraging trust and 

the nesting of social interactions that underpin local innovation and support sustainable CPR 

management.  

The SDPM approach aims to create such institutionalised network milieus that combine 

business and industry leaders with other stakeholders (non-government organisations, 

scientists, indigenous users, and others), for the achievement of sustainable community-based 

CPR management for multiple outcomes. A community-based multifarious management 

response is required where coupled human and environmental systems feature complex 

interacting relationships (Liu et al., 2007). CPR management in line with sustainable 

development principles affirms the need to resolve conflicts between social, cultural, 

environmental and economic values in a manner that maintains resource access without 

compromising future resource conditions and availability (Randolph, 2004).  

2.3 Regional Innovation Systems 

Regional economies and individual enterprises are competing in competitive global markets, 

where businesses and communities are increasingly exposed to new and dynamic market 

environments that require them to ‗restructure their business organisation, including their 

innovation activities‘ (Cooke and Memedovic, 2003, p. 2). RIS promote endogenous 

development (Cooke, 2001) that is socially and territorially embedded (Muscio, 2006), 

aligned with regional path dependencies and trajectories (Heidenreich, 2004), and that aim to 

construct competitive advantages (Cooke, 2007). RIS can be applied as a policy-forming tool 

(Cooke, 2007) that aims to stimulate local investments in private sector innovation activities 
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(Cooke, 2001) supported by nested institutional relationships and governance systems (Cooke 

and Memedovic, 2003) that include trust (Heidenreich, 2004), knowledge creation (Bosco, 

2007) and collective action principles (Heidenreich, 2004). RIS can provide regionally 

specific resource configurations that are built on the available natural and human attributes 

within the region. Within the SDPM, RIS provide a mechanism to develop the market-based 

incentives that encourage participation and a commitment to sustainable management, as well 

as providing a source of fiscal resources for the implementation and ongoing application of 

the SDPM. 

Cooke (2001, pp. 953-954) describes an RIS as having five key components, being: (1) the 

region, which is capable of supporting innovative economic development; (2) innovation, 

embodied through the ‗commercialisation of new knowledge‘; (3) networks, built on 

‗reciprocal, reputational or customary trust and co-operation-based linkages among actors that 

coalesces to enable its members to pursue common interests‘; (4) learning, particularly 

‗institutional learning‘ that develops and embeds new ‗knowledge, skills and capabilities‘, 

and; (5) interaction, being both formal and informal communications and association 

activities that aim to ‗learn, critique or pursue specific project ideas or practices of collective 

and individual economic, commercial or communal relevance‘. These five components enable 

the identification of RIS and provide overarching principles that can support their 

construction.  

To construct a RIS, Harmaakorpi and Pekkarinen (2003) advocate the use of the RDPM 

approach which identifies and creates many of the conditions that support and deliver 

innovative competitive advantages that may be capable of providing fiscal incentives and 

resourcing for CPR management.  

Harmaakorpi and Pekkarinen (2003, pp. 2 and 6) focus on five dynamic capabilities as 

important components of a networked regional innovation environment, these are: (1) the 

innovative capability of the region; (2) the learning capability of the region; (3) networking 

capabilities; (4) leadership capabilities, and; (5) forecasting capabilities. According to 

Harmaakorpi and Pekkarinen (2003), these dynamic capabilities contain the region‘s ability to 

generate interactions and competitive resource configurations that are based on the region‘s 

history and potential opportunities. Essential to their RDPM approach, and for regional 

competitive capabilities, are socio-economic networks (Harmaakorpi and Pekkarinen, 2003) 

that not only develop a collective vision and associated goals, but also develop trust ‗in order 

to overcome some of the uncertainties characterising the innovation process‘ (Ludvall and 

Borras, 1999, cited in Harmaakorpi and Pekkarinen, 2003, p. 4).  

Harmaakorpi and Pekkarinen‘s (2003, p. 10) RDPM approach involves eight distinct phases, 

being: (i) benchmarking through the assessment of regional innovation system theories, (ii) 

background study of the industries and areas of expertise in the region, (iii) expert panels, (iv) 

assessment of future scenarios, (v) analysis of statistical and empirical information, (vi) 

conceptualisation of the regional innovation system, (vii) search of core processes of the 

regional innovation system and (viii) definition of knowledge creation and management 

system. 

The application of the RDPM as a regional economic development tool able to create RIS has 

been argued by Harmaakorpi and Pekkarinen (2003) and Harmaakorpi (2004) who draw on 

their experiences applying the RDPM in Lahti, Finland. The RDPM‘s use as a CPR 

management tool has not been explored prior to the commencement of this research, or 

attempted in a real world context. The use of economic tools to deliver environmental 

outcomes however is not new, and as Stern (2007) argues, under current global environmental 

and market conditions may be exactly what is needed.  
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2.4 A Role for Community-based Participatory Management in the FGI 

The PWS are currently under-resourced to effectively manage the FGI. Existing management 

efforts undertaken by the PWS involve little community participation and any attempt that 

seeks to involve the local community is stymied by constraints imposed by a plethora of 

policy frameworks, legislation and bureaucratic barriers. Further complicating participatory 

management is the path-dependent history of community responses to management changes 

that indicate shifts in management systems can result in community hostility. Collaborative 

resources management that is community-based and deliberative can resolve these issues and 

foster network development, establish trust and deliver genuine participatory democracy 

(Koontz et al, 2004).  

The use of the FGI as a case study enables the placement of a theoretical model over a 

complex and contested landscape that could benefit from improved CPR management 

practices. The suitability of the islands and their adjacent catchments for this research is 

indicated by the area‘s: capacity to generate a significant amount of wealth for local 

businesses and indigenous user groups; generate multi-industry employment (Tasmanian 

Land Conservancy et. al., 2006), and; provide significant recreational value to local 

communities and visitors (Hudson, 2008). The area is also highly valued for its ecosystem 

qualities that are threatened by recreational activities, unsustainable resource use practices, 

and climate change impacts (Tasmanian Land Conservancy et. al., 2006, Hudson, 2008, 

Sharples, 2006).  

2.5 Data Collection 

A dimensional sampling method was applied to identify target participants that adequately 

represent the important conceptual variables of the research. A desktop analysis revealed that 

at least 33 key individual and organisational stakeholders had engaged in a meaningful way 

with CPR management of the FGI and surrounding catchments in recent years or held skills 

and knowledge that could contribute to future management approaches. Of these stakeholders, 

11 were identified as representing the identified conceptual variables, these variables being: 

(1) wild and farmed fisheries; (2) recreational users; (3) indigenous users; (4) freehold and 

leasehold land managers; (5) land management authorities; (6) non-government organisations; 

(7) regional development organisations; (8) local businesses, including agricultural 

enterprises, tourism operators and the manufacturing sector; (9) education and training 

institutions; (10) government authorities, and; (11) natural resource management 

organisations. Of the 11 target participants, eight were formally interviewed using one-to-one 

non-schedule standardised open-ended questions and discussions that enabled the collection 

of individual stories as per Roe (1994) as well as a thematic exploration of issues relevant to 

the research. In addition, two target participants contributed to the research through in-depth 

subject-specific conversations outside of the formal interview process. A further four 

important stakeholders that represented conceptual variables already accounted for, 

contributed through additional in-depth conversations, to explore particular facets of the 

research. The resulting sample effectively represented ten of the eleven conceptual variables.  

2.6 Data Analysis 

A synthesis of thematic analysis (as per Aronson, 1994) and content analysis methods (as per 

Monette et al., 1986) were applied to the primary data to identify common and important 

themes. The thematic analysis process identified cross-case theme-based units of analysis. 

These thematic units of analysis were then subjected to content analysis methods that defined 

response categories based on coherent strings of expressed meanings and purposes and were 

analysed using a values coding system that accounted for the presence or absence of themes 
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and issues, and ranked their frequency. A residual category enabled the collection of 

interesting or important content that was not commonly expressed by the interviewees. This 

data was used to enable a rich description of the issues surrounding the management of the 

islands and specific components of the theoretical SDPM.  

Conclusions reached through the analysis approach were subject to a triangulated response 

review that aimed to ensure the bias-free identification of common themes and elements of 

interest, independent peer assessment of the analysis process and findings and, the testing of 

conclusions against the current literature.    

3.  RESULTS  

The research found that participants strongly expressed the views that: the PWS are under-

resourced and lacking in capacity to manage the parts of the FGI currently under PWS 

control; that past efforts to establish community-based management were stymied by vested 

interests and opposition to possible conservation outcomes; that the PWS have a role to play 

in the management of the FGI and adjacent catchments but that this role should be framed 

within a genuine community-based partnership model; that some form of criteria was required 

to temper or frame external participation and influence in management processes; that the 

networked business and social environment within the area featured trust and increased 

opportunities for collaboration between actors; that local people needed the support of 

government authorities and other expert contributors to effectively manage CPR and 

overcome skill and knowledge deficits, and; that the sustainable extraction of economic, 

social and cultural benefits from CPR within the FGI and adjacent catchments was a desirable 

outcome for the management of the area but that the existing decision-making processes 

surrounding CPR access and use were of concern. These stakeholder insights demonstrated 

the desirability of a new approach to CPR management within the FGI and directly 

contributed to the design characteristics of the SDPM. 

4.  THE SUSTAINABLE DEVELOPMENT PLATFORM METHOD  

In response to the two principle questions, being: are local stakeholders supportive of 

community-based CPR management, and do they have the capacity to participate, and; how 

can the RDPM be modified to deliver a cooperative process for community-based CPR 

management, the research has indicated that participants strongly support local community-

based CPR management but lacked capacity, necessary skills and appropriate knowledge. 

Answering the second question however, first requires a consideration of participants‘ 

responses in light of the contributing literature surrounding CPR management, and secondly, 

it requires a critical assessment of the RDPM approach. Unfortunately, due to limited 

application examples, it is premature to undertake. In the absence of a critical assessment of 

applied RDPMs, consideration has been given to its theoretical design purpose, which is to 

construct regional innovation through organisational innovation capable of exploiting ‗the 

potential existing in the defined development platforms‘ to enhance the ‗dynamic capabilities 

in a region‘ (Harmaakorpi and Pekkarinen, 2003, pp. 8-10). 

Harmaakorpi and Pekkarinen‘s (2003) RDPM approach to regional innovation development is 

arguably capable of delivering RIS derived economic benefits to communities. The RDPM 

however, does not aim to deliver sustainable social, cultural and environmental benefits that 

are competitively beneficial in current global environmental and market conditions. To 

achieve sustainable development outcomes, a modified RDPM – the SDPM, may better suit 

the needs of communities that place multiple values on CPR and maintain deep and connected 

relationships with natural places. Such an approach could provide communities with the 
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necessary fiscal resourcing to actively manage those CPR whilst providing mechanisms for 

altruistic, profit seeking and vested interest participation. 

Given that research participants have clearly articulated their willingness and desire to see 

community-based CPR management in the FGI and adjacent catchments, and to answer the 

second research question pertaining to the design of a sustainability-based RDPM for 

community-based CPR management, design considerations for the SDPM have been broken 

down into four key fields. These fields are: (1) desirable outputs of a SDPM; (2) essential 

inputs and characteristics of a SDPM; (3) barriers hindering the success of a SDPM, and; (4) 

solutions to SDPM barriers. 

4.1 Desirable Outputs of a SDPM 

The empirical research and theoretical inputs indicate that a SDPM attempting to provide 

collective action-based CPR management in the FGI and adjacent catchments should provide 

coordinated and multifaceted solutions to CPR management challenges and opportunities that 

deliver and maintain environmental, social, cultural and economic benefits. In addition to this 

principle objective, the use of the SDPM should enable a holistic and strategic CPR 

management and planning approach capable of providing valued and recognised process 

outputs that enhance community capital. These processes should aim to provide network-

based competitive advantage interdependencies and generate network supported community 

authority and legitimacy. 

4.2 Essential Inputs and Characteristics of a SDPM 

The research has identified important characteristics and input considerations for a SDPM 

which include the creation and support of responsive, adaptive and collective choice-based 

nested networks that are institutionally embedded and capable of fostering creative tension. 

This network should facilitate stakeholder participation resulting from altruistic, profit 

seeking, and vested interest-based incentive and coercive motivators. Through deliberative 

democracy processes, community leadership can emerge and a shared vision and goals for 

CPR management can be developed that encourages the creation of mutually agreed to 

working rules, the assignment of devolved powers, and the development of community 

accepted authority supported by socio-economic graduated sanctions. The network should 

also provide avenues for participation by new entrants and emerging stakeholders that are 

open and inclusive, whilst providing a scale of influence based on perceived stakes and 

multifaceted sustainability criteria designed through collective choice-based deliberation. In 

addition, the network should contain a knowledge management system that enables the 

creation and distribution of new and existing knowledge and learning opportunities, and 

provide an avenue for suasive knowledge delivery.  

The research also revealed a range of considerations that contribute to the network 

deliverables associated with a SDPM approach. Of principle concern is the definition of the 

resource boundaries that are subject to the application of the SDPM (in the case of the FGI 

and adjacent catchments, this is all terrestrial, freshwater, marine and atmospheric realms that 

are publicly owned within the designated geographic area) to enable contextual rulemaking, 

resource evaluation (including the definition of resource condition indicators and the 

identification of social and community capitals) and stakeholder identification. To assess 

resource conditions and facilitate effective monitoring, low cost, accurate and timely resource 

specific information that incorporates the precautionary principle is required to identify 

resource limitations, and production and innovation barriers. This assessment should be 

thorough and exhaustive and should include natural and human resources (specifically 

community, industry, government and academic), regional capabilities, competences, core 
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competences and dynamic capabilities within the region and defined resource area, whilst 

revealing inherent path dependencies and existing trajectories. An output of the resource 

assessment and audit process should be the definition of property rights to CPR that feature 

proportional equivalence between benefits and costs, and can be exclusively assigned to 

provide long term access and input into decision-making processes that result in genuine 

influence and tangible outcomes. Furthermore, the SDPM should provide participants with 

the opportunity to develop skills and capacities through internal and external mechanisms.   

4.3 Barriers Hindering the Success of a SDPM 

The research has revealed several significant challenges for the application of a SDPM within 

the FGI and adjacent catchments. Existing polycentric governance systems, bureaucratic 

barriers, and unsupportive legislation and policy frameworks discourage community-based 

participation and can significantly stymie efforts to establish devolved management. Regional 

lock-ins and the free rider dilemma inhibit innovation and participation at the regional and 

individual scales and could contribute to the failure of SDPM-based CPR management efforts 

and associated collective action-based RIS. In addition, the potential lack of organisational 

will on behalf of existing management authorities, poorly managed past efforts at community-

based management, and stakeholders ‗who can disproportionately benefit from resisting new 

rules – or, imposing ones that they benefit from rather than others‘ (E. Ostrom 2009, pers. 

comm., 4 October) further complicate the application of community-based CPR management. 

4.4 Solutions to SDPM Barriers 

Possible solutions for these barriers were identified through the research and present critical 

design considerations for the construction of a SDPM. The solutions identified in the research 

all centre on institutional factors and as such, institutional embeddedness is the principle 

concern for SDPM success. Dense and well nested socio-relationships supported by 

embedded and institutionalised networks can enhance efforts that seek to align policies and 

provide supportive mechanisms for collective action-based approaches to CPR management 

challenges. Collective approaches should be capable of providing socio-economic incentives, 

rewards and punishments (for example, graduated sanctions) to provide the best opportunity 

for the SDPM approach to remove free rider and vested interest barriers, and for the SDPM 

process to be accepted by stakeholders.   

5.  A THEORETICAL MODEL FOR THE SDPM APPROACH 

Our research and analysis suggests that an adaptation of the RDPM into a nine phase SDPM 

could achieve the outcomes desired for increased management benefits for CPR within the 

FGI. These nine phases are: (1) sustainability audit, (2) comparative analysis, (3) community/ 

network analysis, (4) institutionalised governance design, (5) futurescaping, (6) platforms 

identification, (7) RIS conceptualisation, (8) core process identification, and (9) knowledge 

management. 

The first phase of the SDPM, the Sustainability Audit, seeks to independently assess the 

sustainability of current resources and to conduct an audit of resource conditions. This is done 

to provide sustainability checks and balances and to identify resource condition indicators. 

This task should be independently performed by experts either annually or bi-annually to 

enable effective monitoring of resource providing systems. This phase also identifies 

environmental management actions capable of improving CPR conditions and provides a 

trigger for the application of identified environmental management actions funded through 

SDPM generated RIS. 
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The second phase of the SDPM, Comparative Analysis, aims to provide an inter-regional 

comparison of natural and human resource conditions against sustainable development and 

RIS theories. This phase attempts, as with the RDPM, to ‗learn from the past, compare what 

has been done in other regions, and to try and do some benchmarking‘ (Harmaakorpi and 

Pekkarinen, 2003, p. 10). The research conducted in this phase should include a detailed 

background study of regional assets, industries, communities, academic institutions and 

government participation. This phase utilises statistical data combined with intrinsic and tacit 

knowledge.  

The third phase of the SDPM, Community/Network Analysis, builds on the preceding phase 

to explore the potential network(s) that could participate in and contribute to the SDPM 

approach. This phase is explorative in nature and involves undertaking a detailed stakeholder 

analysis and SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis, the purpose of 

this phase is to begin building the network relationships that will form the key component of 

the SDPM approach to enable effective nesting and embedding of institutional and 

governance arrangements.    

Phase four, Institutionalised Governance Design, is arguably the most critical and complex 

phase in the SDPM. This phase seeks to involve and effectively network self-identified and 

research identified participant stakeholders and process leaders, and to nest the resulting 

community-based network within local and regional community settings whilst embedding 

associated institutional relationships to maximise collaboration and cooperation across all 

governance scales. This phase involves defining the collective action-based governance 

structure (including specific leadership components and their defined tasks and 

responsibilities) and associated working rules, and defining rewards and penalty systems that 

involve socio-economic graduated sanctioning mechanisms. Importantly, this phase also 

defines the structural governance conditions that scale involvement and influence in decision-

making processes to reflect participant stakes in the applicable resources and associated 

management process.   

Phase five, Futurescaping, begins with a grounded path dependent basis from which future 

megatrends are identified using statistical data. This analysis aims to reveal the success or 

failure chances of existing and possible trajectories based on network and regional 

capabilities. The Futurescaping phase should also provide a detailed and statistically 

supported view of possible futures and expected resource conditions. 

The sixth phase, Platforms Identification, stems from the preceding analyses and in 

particular the Futurescaping and Sustainability Audit to, as with the RDPM, ‗define the 

potential development platforms in the region‘ (Harmaakorpi and Pekkarinen, 2003, p. 11). 

This phase attempts to identify as many platform opportunities as can be realised given the 

inherent regional and resource constraints and the capacity and interest of the network 

participants to explore individual platform opportunities. Harmaakorpi and Pekkarinen (2003, 

p. 11) identify within the RDPM, that this phase of finding the ‗promising combinations of 

industries and areas of expertise while taking into account the possibilities offered‘ aims to 

reveal the most ‗fruitful‘ platforms where, in the context of the SDPM, resources that are rare, 

unique and non-substitutable, but can be managed sustainably are selected for RIS platform 

development. 

The seventh phase of the SDPM, RIS Conceptualisation, aims to create a ‗shared 

understanding of the environment where innovation policies are conducted‘ (Harmaakorpi 

and Pekkarinen, 2003, p. 11). This phase involves identifying likely network participants and 

associated institutional resource configurations (through invitation or self-nomination) to 

pursue a specific RIS platform. The RIS Conceptualisation phase also creates a shared 
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individual platform vision that supports and guides the identification and definition of core 

processes associated with the particular RIS platform. 

Phase eight of the SDPM, Core Processes Identification, the aim of which, like the RDPM, 

is to exploit the ‗potential existing in the defined development platforms‘ Harmaakorpi and 

Pekkarinen, 2003, p. 11). The SDPM approach extends the scope of this phase to include 

participant created and defined responsibilities and tasks, how sustainability indicators will be 

reported against monitoring criteria, and how specific CPR property rights will be assigned 

and enforced (aligned with the broader working rules). Participants must own, create and 

define these core processes within the constraints of the larger collective SDPM network, and 

must be willing, as with the RDPM, to invest resources to develop the core process‘ 

(Harmaakorpi and Pekkarinen, 2003, p. 11) and, by extension, to invest resources into the 

overarching SPDM-based CPR management approach, including tithed fiscal resources 

derived from successful SDPM developed RIS to fund environmental management actions 

identified in the first phase.   

The final phase, Knowledge Management, supports and develops the innovative capacity 

and competitive advantage of the SDPM network that, like the RDPM, is reliant on learning 

and knowledge creation and its dissemination (Harmaakorpi and Pekkarinen, 2003). This 

phase of the SDPM approach aims to harness and coordinate the learning and knowledge 

capacity within the SDPM network to foster opportunities for new knowledge creation and 

sharing, and broad institutional learning. This phase feeds directly back into phases one and 

six to ensure that knowledge is distributed at critical phases of the SDPM process and to 

ensure that knowledge is not lost.  

6.  CONSIDERATIONS FOR FUTURE RESEARCH 

The SDPM is a theoretical construct that is untested in a real world scenario. The model is 

therefore limited in its ability to foresee all barriers and challenges affecting its application 

and success. The assumptions, upon which the SDPM model has been built, require testing. 

These assumptions include: that some participants will contribute in an altruistic manner; that 

leadership, authority and legitimacy will be constructed through the SDPM; that incentives 

and coercive mechanisms will result in participation and compliance; that stakeholder power 

inequities can be overcome through the practice of deliberative democracy; that sustainable 

resources management is valued as much, if not more than, resource exploitation; that the 

SDPM can provide a cooperative and ‗safe‘ decision-making platform and set of working 

rules for actors with opposing paradigms and polity positions, and; that environmentally 

unsustainable actors will adopt sustainable practices as a result of the incentive and coercive 

mechanisms built into the SDPM.  

Research is also needed that can explore and resolve the challenge of freehold interests and 

legally enforceable property rights that result in non-compliance with the SDPM approach to 

CPR management; and to determine what impact freehold interests have on participation 

rates. This research should also explore the role of freeholder power over CPR and how 

private rights can be aligned to collective action principles. 

Similarly, the suitability of applying the SDPM within a hierarchical management context that 

seeks to manage CPR in unequal partnership arrangements with the community also requires 

investigation. Such applications are likely to appeal to traditionally dirigiste agencies 

uncertain or sceptical of the benefits that can be derived from community-based management 

partnerships, thus providing a pathway to devolved power relationships and deliberative 

decision-making in CPR management.  
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Lastly, the application of the SDPM in a real world scenario is required to (1) determine its 

ability to provide community-based CPR management capable of delivering sustainable 

economic, environmental, cultural and social outcomes that benefit not only participants, but 

also the broader community, and (2) determine its applicability for single species or sub-

ecosystem / catchment applications.  

7.  CONCLUSION 

This research has found that Harmmakorpi and Pekkarinen‘s (2003) RDPM approach does 

not incorporate sustainable development concepts that can provide increased regional 

community benefits and sustainable CPR management outcomes. To achieve sustained social, 

cultural, environmental and economic benefits, it is argued that sustainable development 

principles need to be incorporated into the RDPM‘s design. To do this, a theoretical SDPM 

has been developed from empirical case specific research combined with design 

considerations sourced from relevant literature.   

This empirical research has revealed that participating community-based stakeholders support 

community involved management. The SDPM incorporates design characteristics aimed to 

encourage and enable community-supported CPR management decisions through RIS-based 

incentives and socio-economic coercive motivators. The SDPM can be applied to a range of 

complex polycentric management systems involving freehold, dirigiste controlled, or usufruct 

managed resources and public lands and waters, through to community-owned resources such 

as Aboriginal lands or public reserves, and also national and state owned terrestrial, marine 

and riverine CPR environments. 

The significance of the SDPM lies within its capacity to eliminate the need for exogenous 

funding that is inherent within dirigiste approaches to CPR management. The SDPM does this 

through the creation of RIS that sustainably provide wealth through optimal, innovative and 

collaborative resource configurations that are nested and embedded within institutionalised 

network relationships. This wealth generation leads to fiscal resourcing for genuine 

community-based CPR management and associated environmental management actions, 

supported by a participatory and deliberative governance approach.  
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ABSTRACT 

In ―Industrial Agriculture‖, pesticides, fungicides and insecticides are currently operational 

inputs, because the profit and loss statement / business plan is the primary control document 

and ease of application (sprays) makes it cost effective (labour). However, in an extreme 

climatic event such as heavy rain, excessive runoff from pine plantations located within the 

catchments can blend an insecticide residue with a potato fungicide overspray to give the 

catchments and their management, a very strong cocktail. Chemical companies are 

introducing nanotechnology based sprays into society, creating both a new tool and a new 

problem that can be trans-boundary, without policy and may be currently uninsurable. In the 

21st century the threat of bioaccumulation of pollutants to both, regional economies and the 

environment should be a catalyst for Catchment Management Authorities to be proactive in 

their management and focus on sustainable options for the regional industries involved. 

 

INTRODUCTION 

Agriculture and plantation forestry often share riverine catchments. On a socio-economic 

basis they are of importance and this paper will seek to outline the relationship between the 

commercial requirements for chemicals, their properties and the role they play in 

bioaccumulation within those catchments. 

DISCUSSION 

In the International Year of Biodiversity, the functionality of the agricultural and plantation 

forestry sectors, depend on the growing environment. To obtain commercial yields, soil, 

science in the form of genetic modification (GM) and chemicals are all in the operational 

toolbox. But, ―The soil is not only important for food production; it performs other essential 

environmental functions, including acting as a carbon-sink, breaking down atmospheric 

pollutants, and maintaining the natural cycling and recycling of nutrients. Agricultural use can 

have significant positive and negative impacts on the soil, but the use of fertilisers and 

chemicals in particular has reduced our dependence on natural soil processes.‖ (adapted from 

DEFRA, 2003) The number of chemicals found in ……… the environment means that, even 

if they pose little threat individually at doses to which most people and biota are exposed, 

they could constitute a collective threat. This ‗cocktail effect‘ of cumulative small doses can 

create synergies and complex interactions that are impossible to predict based on studies of 

individual compounds (adapted from Connolly, 2009). Furthermore, we are introduced to 

impact parameters (Frankenberger, 2006, p. 14) when he states that -―Impacts on water 

quality of changes in agricultural management practices are not easily known, because the 

impacts in a specific location depend on soil, topography, local rainfall patterns, and specific 

mailto:jim@aquafocus.com.au
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management practices.‖ ―These bad side effects are, if possible, even more critical to a 

number of ‗silent actors‘: the eco-systems, biodiversity, and the yet-unborn future 

generations, who must suffer from irreversible poisonings of the environment‖ (Vaarst, 2010, 

p. 4) …and some pesticides (certain herbicides and fungicides, for example, and a small 

number of products used to control potato eelworm) can persist in the soil, where they may 

affect organisms that play a part in these ecological processes (adapted from DEFRA, 2003). 

Leys and Vanclay in their social learning study of plantation forestry in the Upper Clarence 

catchment of north-eastern NSW determined that ―there was considerable community concern 

regarding the potential effects of the use of particular pesticides on drinking water standards 

in the catchment. This concern was found in interviews with key informants, in public 

meetings, in the views of some Participatory Advisory Committee (PAC) members, and in 

phone calls received by the principal researcher from residents in the community throughout 

the duration of the study. The pesticides found to have the most potential for adverse impacts 

on wildlife in local ecosystems and/or drinking water supplies were Fastac Duo (used in 

hardwood plantations) and atrazine and chlorpyrifos if used together in maize, and Spinnaker 

used in soybeans. This was due to their long half-lives, water solubility and/or potential to 

bioaccumulate, and the high toxicity level of their active ingredients. In the case of atrazine 

and chlorpyrifos, atrazine was found to have a synergistic effect on chlorpyrifos by increasing 

its level of toxicity when applied in the same growing season (LeBaron et al., 2008; 

Stenersen, 2004). Fastac Duo, a synthetic pyrethroid insecticide, was found to be used on a 

small proportion of the plantation forestry estate (approximately 3%) for control of 

Chrysomelid beetles. The attention of the PAC was drawn to the presence of alpha-

cypermethrin, which is reported to have the potential to bioaccumulate in ecosystems and 

have acute toxic effects on non-target animal species. The PAC recommended that all land 

managers should aim to improve pesticide practice, including more vigilant site monitoring, 

greater use of protective gear, and use of alternative softer insecticides where possible‖ 

(adapted from Leys & Vanclay 2008). 

Further south in the Victorian catchments, issues have also occurred. ―The longest duration 

pollution incident reported in the past decade occurred in the Moorabool System (Barwon 

Water) with the herbicide Hexazinone, associated with weed control in pine plantations, 

leaching at low volumes for almost 3 years, and was detected 50km downstream. Adjoining 

the Barwon Catchment, much of Ballarat's water supply is dominated by potato farms and 

plantations. The water authority in the Ballarat region Central Highands Water also uses 

Hexazinone in their plantations many of which surround reservoirs, yet does not test for it or 

many other pesticides widely used by the potato industry. These examples are not uncommon 

which means that many water supplies may be at risk but no data is available to determine if 

pesticides are leaching into these water supplies (adapted from Amis 2008).  

When considering the total chemicals applied within the region (agriculture and forestry) the 

following can be listed (Source: Amis, 2010, p. 15): 

Herbicides:  

2,4-D, Amitrole, Atrazine, Chloridazon, Chlorthal Dimethyl, Clomazone, Clopyralid, 

Dicamba, Dichlobenil, Diquat, Diuron, Ethofumesate, Glyphosate, Hexazinone, Imazapic, 

Imazethapyr, Imidacloprid, Isoxaben, MCPA, Metsulfuron Methyl, Molinate, 

Monosodium Methylarsonate, Norflurazon, Oryzalin, Paraquat, Picloram, Prometryn, 

Propyzamide, Sethoxydim, Simazine, Tebuconazole, Tebuthiuron, Terbacil, Terbutryn, 

Thiobencarb, Tralkoxydim. 
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Insecticides: 

Acephate, Carbaryl, Chloropicrin, Diazinon, Dimethoate, Disulfoton, Fipronil, 

Imidacloprid, Maldison, Methamidophos, Methidathion, Methomyl, Phosmet, Piperonyl 

Butoxide. 

Fungicides: 

Azoxystrobin, Chlorothalonil, Dimethomorph, Fludioxonil, Iprodione, Mancozeb, 

Metalaxyl, Metiram. 

The three most commonly used pesticides used in Australia, Glyphosate, Atrazine and 

Simazine remain under-sampled across Victorian water supplies. 4/14 authorities test for 

Glyphosate, 5/14 test for Atrazine and 1?/14 test for Simazine, even though Simazine is 

registered for use across a plethora and land uses. Furthermore, in mid 2007 four water 

authorities (28.6%) were not testing for pesticides at all (that number is now two). Seven 

water authorities (50%) were testing on average only two currently used pesticides, leaving 

only three (21.4%) water authorities testing for between 40-72 pesticides. This means that in 

late 2007, eleven (78.6%) of the fourteen water authorities were testing for less than 2 

currently used pesticides (adapted from Amis 2008). 

According to the reference study -‖Limits of Pesticides Analyses‖,- a huge number of 

pesticides cannot be detected by means of routine methods used in pesticides laboratories. 
These include 71 % of other pesticides and 50 % of herbicides. The methods used to analyse 

fungicides and insecticides seem to be somewhat better: 31 % of the fungicides and 26 % of the 

insecticides cannot be detected using the routine methods available. Of the 65 herbicides manufactured 

by Syngenta, 35 cannot be reliably analysed, and the same is true of 21 herbicides made by Bayer. All 

of Monsanto‘s herbicides must be classified in the same way (Worm and Vaupel 2008, p. 26). 

―Triazines are commonly used herbicides (weed-killers) primarily used in the production of 

maize, canola, lucerne, pyrethrum, raspberries, grapes, pasture onions, peas, potatoes, hardwood 

plantations(eucalypts) and softwood plantations (pines) in Tasmania. Atrazine can be 

transported as far as 1000 kilometers from the point of application and contaminant levels in 

rainwater can exceed its biological activity (0.1 parts per billion and even at parts per trillion) in 

non-target organisms. Atrazine is of concern because in addition to being widely transported 

and persistent (one application will be present at biologically active levels for approximately 16 

months) in the environment, it is biologically active at low ecologically relevant levels‖ 

(Bleaney, 2009)  

Although recently deregistered by the Australian Pesticides and Veterinary Medicine 

Authority (APVMA), (Endosulfan lost its national registration approval in Germany in 1991, 

(Haffmans et al, 2008, p. 5) ‖ endosulfan fulfils all of the hazard criteria for classification as 

aPOP under the UN-ECE  LRTAP) Protocol on POPs (UNECE, 1998) and the UNEP 

Stockholm Convention (UNEP, 2001). Endosulfan is persistent in the environment with the 

upper range of field-based half-lives N6 months in soil and sediments (α-,β-, and sulfate), 

with half-lives highly dependent on the prevailing environmental conditions. For example, 

half-lives for the α- and β-isomers are b2 months in water (i.e. the water column) in warmer 

temperate/tropical systems, although biologically-mediated degradation yields the more 

recalcitrant compound, endosulfan sulfate. The concept of ‗joint persistence‘ of both parent 

isomers and endosulfan sulfate degradate, as proposed by Fenner et al. (2003), would result in 

considerably longer environmental half-lives for Σendosulfan. Similarly, the toxic potency of 

Σendosulfan is greater than α-endosulfan alone, as demonstrated for a number of organisms 

that span several trophic levels in an agricultural freshwater system. While α-endosulfan 

concentrations in Arctic biota fall well below laboratory-based toxicity thresholds for 

representative avian and mammalian species, toxicity of Σendosulfan to lower foodweb 
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organisms (that demonstrate high bioaccumulation factors) in ‗cold‘ marine and freshwater 

systems maybe of concern. ……. ―Rice et al. (1997a) found evidence of a positive correlation 

between the β to α conversion and temperature, with implications for a temporal and spatial 

effect on the conversion process in the wider environment. Moreover, the conversion process 

has to be taken into consideration when discussing the spatial distribution of the endosulfan 

isomers and additional work will be required before the environmental implications of isomer 

conversion are realised.‖ (Weber et al 2009, p. 4) 

Metsulfuron methyl is a cereal grains herbicide used to control broadleaved weeds and is also 

used extensively in forestry plantations. ―Metsulfuron methyl does have a short residual 

period in the soil, but when applied to foliage it is rapidly metabolised (i.e. broken down 

while it does the weed killing) to harmless by-products (metabolites). Rates vary depending 

on the site; for example, for second rotation radiata pine sites infested with blackberry and 

other woody weeds, maximum rates of glyphosate and up to 60 g a.i./ha of metsulfuron 

methyl may be used. Herbicides may be applied either pre-planting or post-planting, with the 

former preferred for blue gum and the latter often preferred for radiata pine. As stated earlier, 

the herbicides used for radiata pine include hexazinone. The use rate in radiata pine 

establishment is in the range 1.5 kg a.i./ha to 3.8 kg a.i./ha. The high rates are used on second 

rotation woody weed sites. Hexazinone is soil residual and applied as dry, soil applied 

granules or sprayed. The granule applications are very accurate, even when applied by 

helicopter. Rainfall is necessary to release the herbicide from the granule. Ground based spot 

and strip treatments with granules are frequently used and reduce the amount of herbicide 

applied compared to broadcast treatments. However, because hexazinone is very mobile and 

because spray drift in Victorian legislation includes off-target movement through or over soil, 

its use by some organizations in sensitive water catchment areas has been discontinued 

(Tomkins 2009, p. 10). 

Another herbicide used is clopyralid, for wattle control in radiate pine, and thistle, capeweed 

and other broadleaved weed control in eucalypts. Clopyralid is also used in grains cropping to 

control thistles and capeweed, in particular. The forestry product is a powder supplied in a 

water soluble plastic bag, as a Water Dispersible Herbicide (WDH), pre-measured on a per 

hectare application basis. Both dry granular (G & GR) and WDH products have considerable 

OH & S advantages over liquid products or other solids that have to be measured out before 

mixing. As noted earlier, little or no atrazine is used in Victorian pine plantation 

establishment, although there are both granular and WDH products in combination with 

hexazinone. In radiata pine, the use rate is usually 4.5 kg a.i./ha. The herbicides mostly used 

by the eucalypt growers in Victoria include glyphosate, metsulfuron methyl, simazine, 

clopyralid, terbacil and sulfometuron methyl. Simazine is the main residual herbicide used. It 

is fairly soil fast, for example, it is about three times as soil fast as atrazine‖ (Tomkins 2009, 

p. 10). 

Research undertaken (Eisler, 1986, p. 14) determined that ―Diazinon in combination with 

some agricultural chemicals produced more-than-additive adverse effects on bird growth and 

fecundity; accordingly, more research is needed on effects of complex mixtures of pesticides 

that contain diazinon. Freshwater fish populations can be directly damaged by prolonged 

exposure to diazinon at concentrations up to several hundred times lower than those causing 

acute mortality (Sastry and Sharma 1980; Sastry and Malik 1982; Table 7). Impaired 

reproduction and AChE inhibition occurs concurrently in teleosts during long-term exposure 

to diazinon, but reproduction can be impaired for at least 3 weeks after fish are placed in 

uncontaminated water, even though AChE is normal and they contained no detectable 

diazinon residues (Goodman et al. 1979). Furthermore, diazinon exposure during spawning 
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caused complete, but temporary, inhibition of reproduction at concentrations which did not 

produce this effect in fish exposed since hatch (Allison, 1977). This could severely impact 

aquatic species with a short reproductive period (Allison, 1977). For protection of sensitive 

aquatic organisms, Arthur et al. (1983) recommended that water diazinon levels should not 

exceed 0.08 ug/l. This value represents a safety factor of about 4 over the lowest recorded 

adverse effect level of 0.3 ug/l. The safety factor may require adjustment, probably upwards, 

as additional data become available. Establishment of safe levels is complicated by the fact 

that diazinon can persist many months in neutral or basic waters, including seawater 

(Kanazawa, 1978), but hydrolyzes rapidly in acidic waters (Allison and Hermanutz, 1977). 

Data on chronic effects of fluctuating and intermittent exposures of fishes and invertebrates to 

diazinon are also needed, and these will aid in the establishment of safe concentrations for this 

organophosphorus pesticide (Allison and Hermanutz, 1977).  

Glyphosate is the chemical of choice for pre-emergent treatment in agriculture. ―In general, 

glyphosate is moderately persistent in soil. The primary reason crops can be planted or seeded 

directly into treated areas following application is that glyphosate exhibits essentially no pre-

emergent activity even when applied at high rate (Franz et al. 1997). Soil studies have 

determined glyphosate half-lives ranging from 3 to 130 days (U.S. EPA, 1990; USDA, 1984). 

The soil field dissipation half-life averaged 44-60 days (Kollman and Segawa, 1995; WSSA, 

1989). In the soil environment, glyphosate is resistant to chemical degradation, is stable to 

sunlight, is relatively nonleachable, and has a low tendency to runoff (except as adsorbed to 

colloidal matter). It is relatively immobile in most soil environments as a result of its strong 

adsorption to soil particles. Ghassemi et al. (1981) found that less than one percent of the 

glyphosate in the soil is absorbed via the roots. The Accord® label stated that, it is not 

available for plant uptake and will not harm off-site vegetation where roots grow onto the 

treatment area or if the soil is transported off-site (Accord® label). Sprankle et al. (1975) 

found that the prime factor in determining the amount of glyphosate adsorbed to soil particles 

is the soil phosphate level and that glyphosate is bound to soil through the phosphonic acid 

moiety. Glyphosate competes with inorganic phosphate for soil binding sites and the degree 

of binding depends on availability of unoccupied phosphate binding sites. Glyphosate‘s 

primary route of decomposition in the environment is through microbial degradation in soil 

(Franz et al. 1997). The herbicide is inactivated and biodegraded by soil microbes at rates of 

degradation related to microbial activity in the soil and factors that affect this activity 

(Eriksson, 1975). The biological degradation process is carried out under both aerobic and 

anaerobic conditions by soil microflora. Rates of decomposition depend on soil and 

microfloral population types. In nonsterile conditions, as much as 55 percent of 14C-labeled 

glyphosate is given off as 14CO2 within 4 weeks using Lintonia Sandy Loam soil (USDA, 

1984; Rueppel et al., 1977). The primary metabolite of glyphosate is aminomethylphosphonic 

acid (AMPA). Degradation of AMPA is generally slower than that of glyphosate possibly 

because AMPA may adsorb onto soil particles more strongly than glyphosate and/or because 

it may be less likely to permeate the cell walls or membranes of soil microorganisms (USDA, 

1984). A study on the effects of glyphosate on microbial biomass (Stratton G. and Stewart K. 

1992) found glyphosate generally had no significant effect on the numbers of bacteria, fungi 

or actinomycetes in forest soil and overlying forest litter. There was no effect of glyphosate 

on in situ respiration in most of the treated systems while the remainder showed a increase in 

respiration. Muller et al. (1981) found that glyphosate degrades at very low temperatures and 

does not adversely affect nitrogen fixation, nitrification or denitrification activity. The major 

pathway for uptake of glyphosate in plants is through the foliage. Depending upon soil type 

and conditions, some root uptake may occur. Gottrup et al. (1976) demonstrated that the 

presence of humidity and surfactants increased absorption of glyphosate by plant foliage. 
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Surfactants increased the diffusion rate across the plasma membrane, but not the cuticle 

(Wyrill and Burnside, 1976). Once absorbed, glyphosate is translocated throughout all plant 

parts where it prevents regrowth. Glyphosate is not metabolized by plants (Gottrup et al., 

1976; Wyrill and Burnside, 1976). Glyphosate‘s low octanol/water coefficient and low fat 

(lipids) solubility indicate that it has a low tendency to bioaccumulate. Also limited data 

available in the early 1980's indicated that glyphosate has little to no potential to 

bioaccumulate when used in forest systems (Ghassemi et al., 1981). Recent studies have 

found similar results, in a study cited in Franz et al., 1997, scientists found that rats excreted 

97.5% of an administered dose in their urine and feces. Other metabolism studies have found 

that glyphosate residues have minimal tissue retention and are rapidly eliminated from various 

animal species including mammals birds and fish (Franz et al., 1997).‖(Schuette 1998, p. 4) 

In a 2008 study undertaken by (Contardo-Jara et al 2008, p. 6), it was concluded ―that 

glyphosate accumulates in L. variegatus, despite the hydrophilic character of the herbicide. 

The accumulated amounts of glyphosate and the added surfactants in Roundup Ultra cause an 

elevation of the biotransformation enzyme sGST at nontoxic concentrations. The 

accumulation and the enzymatic response of the worms were clearly higher in the animals 

exposed to Roundup Ultra, indicating that the formulation Roundup Ultra is of more 

ecotoxicological relevance than the glyphosate itself.‖ 

The 21
st
 century has seen the expansion of the use nanotechnology. ―..  In terms of ecological 

relations, nanotechnology represents the most powerful set of techniques yet developed to 

take apart and reconstitute nature at the atomic level. In terms of economic relations, 

nanotechnology provides new opportunities for the extension and further integration of 

corporate ownership and control within and between sectors of the agri-food system‖ 

(Scrynos and Lyons, 2007, p. 1). 

―With agri-chemicals, techniques at the nano-scale are also being applied in an attempt to 

enable the targeted delivery or increased toxicity of pesticide applications (ETC Group, 2004; 

Kuzma and VerHage, 2006). This includes the insertion of nano-scale active ingredients into 

pesticides. The specific properties of these nano-scale materials, such as their ability to 

dissolve in water or their increased stability, are designed to maximise the effectiveness of 

these pesticides. Leading agri-chemical companies including BASF, Bayer Crop Science, 

Monsanto and Syngenta are engaged in nanotech research in these areas. In terms of 

commercial applications of this technology, Syngenta, the world‘s largest agrochemical 

company, currently retail a number of chemicals with emulsions that contain nanoparticles. 

Agrochemicals include ‗Primo MAXX Plant Growth Regulator‘, ‗Banner MAXX Fungicide‘, 

‗ApronMaxx RFC seed treatment‘ and ‗Cruise Maxx Beans‘ (ETC Group, 2004; Friends of 

the Earth, 2008 forthcoming). To date, none of these agrochemicals are currently labelled as 

containing nanoparticles. Pesticides may also be encapsulated via nano-encapsulation 

techniques. These encapsulation techniques enable greater control over the circumstances in 

which encapsulated pesticides will be released. For example, pesticides could be released 

quickly or slowly – depending on need – and under specific conditions, such as moisture and 

heat levels (see for example Syngenta, 2007; Zhang et al., 2006). Syngenta have obtained a 

patent for a ‗gutbuster‘ microcapsule containing pesticides that will break open in alkaline 

environments, including the stomach of certain insects (ETC Group, 2004). Such nano-

encapsulation techniques not only provide in-built pesticides for crops – in some ways similar 

to genetically modified Bt insecticidal crops – but also in-built switches to control the release 

and subsequent availability of pesticides. One of the rationales for these nano-particle 

pesticide applications lies in their improved capacity for absorption into plants compared to 

larger particles. As such, they may not be washed off as readily, thereby increasing their 

effectiveness, but also posing a new order of risks to consumers of these products (see for 
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example Belfield, 2005). Farm workers and rural residents are also being exposed to these 

nano-pesticides, in the absence of any required safety testing or regulation of nano-scale 

formulations of already approved chemical pesticides (Lyons and Scrinis, 2008 forthcoming). 

The size and dissolvability of nanoparticle pesticides may also mean they contaminate soils, 

waterways and food chains across a wider geographical area, while nano-encapsulated 

pesticides may release their toxins in other environments or in the stomachs of other living 

organisms.‖ (Scrynos and Lyons 2007, p. 26) But- ―There is currently limited understanding 

of the distance nanoparticles may travel through agricultural environments, or their likely 

health and environmental impacts.‖ (Scrynos and Lyons, 2007, p. 12) We are also reminded 

(Davies, 2006, p. 14) that ―it is difficult to detect nano-materials except with sophisticated 

laboratory equipment. If these materials cannot be detected, the provisions of the 

environmental laws are inoperable. Furthermore, even if these materials can be detected, the 

only practical control in many situations would be to impose a complete ban on their release 

into the environment.‖ Globally, even with the increase in area under GM croppage, 

―calculations show that the decrease in environmental impact of pesticides used on GM crops 

parallels the decrease in amounts of pesticides per standard area used on these crops. In other 

words, the replacement pesticides do not show particularly more benign environmental 

properties, which in theory would have decreased the impact of these pesticides beyond the 

observed reduction in applied amounts‖ (Kleter and Kuiper, p. 6).  

 

―In 1972, a team of researchers led by Dennis Meadows at MIT published The Limits to 

Growth, introducing a widely publicized systems model of resource scarcity. These studies 

made a large public aware that economic development and population growth had decisively 

influenced our physical environment. But they also revealed – and contributed to – three 

fundamental shifts in the link between humanity and its environment. First, they revealed that 

economic development and population growth had shifted the balance between two forms of 

risk: external risk, resulting from the vagaries of nature was becoming less of a threat compared 

to manufactured risk resulting from humanity‘s expanding knowledge of our physical 

surroundings and their modification via human intervention. Second, concomitant with this 

finding, environmental organizations and public preferences moved from supporting exploration 

to conservation. This constituted the twentieth century‘s most important conceptual transition in 

the environmental field. Finally, a shift of analogous importance in the second half of the 

twentieth century was the move from a site-based to a global frame of reference.‖ (Martin, 

2008, p. 3) 

And we need this to comprehend the potential for ecological catastrophe. Therefore, 

according to (Mudgal and Turbe, 2010, p. 42) - ―the ‗insurance hypothesis‘-  it seems that 

there are many ways in which current, apparently redundant, diversity may have a function 

under future, unpredictable conditions. Given that we still know little about the role of single 

species, and according to the precautionary principle, it may thus be important to preserve this 

biodiversity for insurance purposes and not put our future at stake by reducing the insurance 

value of the biodiversity capital. This is also consistent with the principle of ‗no net loss of 

biodiversity‘ (whether in the quantity or quality of the functions provided), advocated by the 

Convention on Biological Diversity.‖ ―Efficient pest control is essential to the production of 

healthy crops, and the impairment of this service can have important economic costs, as well 

as food-safety costs. Ensuring efficient natural pest control avoids having to use engineered 

control methods, such as pesticides, which have both huge economic and ecological costs. 

The use of pesticides, for instance, can be at the origin of a loss of more than 8 billion dollars 

per year due to environmental and societal damages. In natural ecosystems, the loss of 

pathogenic and root-feeding soil organisms will cause a loss of plant diversity and will 

enhance the risk of exotic plant invasions. Changes in vegetation also influence aboveground 
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biodiversity. Loss of this ecosystem service, therefore, will cause loss of biodiversity in entire 

natural ecosystems.‖ (Mudgal and Turbe, 2010, p. 7). Decoupling environmental pressures 

from economic growth - with a view to ensuring that continued economic growth is 

accompanied by enhanced environmental quality - is needed. Countries need to make sure 

that the net effect of de-coupling across all economic sectors combines to ensure that the four 

criteria of environmental sustainability identified are met (adapted from OECD, 2001). 

CONCLUSION  

Properties of pesticides/herbicides change and toxicity can be greater when co-used, soil ph 

changes, temperature changes or exposed to the environment in different phases (formulation 

or isomer). All of these parameters are outside of the current laboratory testing protocols and 

when these chemicals are distributed in the future via nanotechnology, transboundary non-

target issues will remain and possibly become undetectable.  

Unless pre-registration agri-chemical trials address bioaccumulation in their protocol, they 

may impact on biota in a terminal manner, because during application (based on commercial 

parameters), ecotoxicity may be maximized both temporally and spatially within the 

reproductive cycle of Australian species.  

REFERENCES 

Amis A. (2008) ―Survey of Pesticides in Surface Waters of Domestic Water Supplies – 

Victorian Water Authorities 1998-2007.‖ Melbourne: FoE, Accessed 4-10-2101 from: 
http://www.foe.org.au/resources/publications/general-environemntal-

issues/Pesticide%20Report%20May%202008.pdf/view. 

Amis A. (2010) ―Water Quality Issues – Ballarat, Bendigo, Benalla Water Supplies.‖ 

Melbourne: FoE, Accessed 4-10-2010 from http://www.foe.org.au/resources/research-

papers/water/water%20report..pdf. 

Bleaney A. (2009) ―Triazines: Impacts on Human Health and Wildlife.‖ Melbourne: Fo, 

Accessed 4-10-2010 from: http://www.foe.org.au/chemicals/triazines-impacts-on-human-health-

and-wildlife. 

Connolly, L. (2009) ―Endocrine Disrupting Toxins.‖ Accessed 5-10-2010 from Queen‘s 

University Belfast web site: 
http://www.foei.org/en/resources/publications/pdfs/2008/gmcrops2008full.pdf/view. 

Contardo-Jara V. et al, (2008) ―Bioaccumulation of Glyphosate and its Formulation Roundup 

Ultra in Lumbriculus Variegatus and its Effects on Biotransformation and Antioxidant 

Enzymes.‖ Accessed 22-6-2010 from: 
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VB5-4TFDY5J-

1&_user=10&_coverDate=01%2F31%2F2009&_rdoc=1&_fmt=high&_orig=search&_origin=sear

ch&_sort=d&_docanchor=&view=c&_searchStrId=1505529890&_rerunOrigin=google&_acct=C0

00050221&_version=1&_urlVersion=0&_userid=10&md5=a2727b885aa813d86aa0e1c851283859

&searchtype=a. 

Davies J. C. (2006) ―Managing the Effects of Nanotechnology.‖ Accessed 5-10-2010 from: 

http://www.wilsoncenter.org/events/docs/Effectsnanotechfinal.pdf. 

DEFRA (2003) ―Pesticide Use: The Environmental Issues.‖ Department for Environment, 

Food and Rural Affairs, UK. Accessed 19-10-2010 from: 
http://www.pesticides.gov.uk/uploadedfiles/Web_Assets/Pesticides_Forum/Pesticides_Forum_Pest

icide_use_Env.pdf. 

Eisler R. (1986) ―Diazinon Hazards to Fish, Wildlife, and Inverterbrates: A Synoptic 

Review.‖ Patuxent Wildlife Research Center, U.S. Fish and Wildlife Service. Accessed 7-

10-2010 from: http://www.pwrc.usgs.gov/infobase/eisler/chr_9_diazinon.pdf. 

http://www.foe.org.au/resources/publications/general-environemntal-issues/Pesticide%20Report%20May%202008.pdf/view
http://www.foe.org.au/resources/publications/general-environemntal-issues/Pesticide%20Report%20May%202008.pdf/view
http://www.foe.org.au/resources/research-papers/water/water%20report..pdf
http://www.foe.org.au/resources/research-papers/water/water%20report..pdf
http://www.foe.org.au/chemicals/triazines-impacts-on-human-health-and-wildlife
http://www.foe.org.au/chemicals/triazines-impacts-on-human-health-and-wildlife
http://www.foei.org/en/resources/publications/pdfs/2008/gmcrops2008full.pdf/view
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VB5-4TFDY5J-1&_user=10&_coverDate=01%2F31%2F2009&_rdoc=1&_fmt=high&_orig=search&_origin=search&_sort=d&_docanchor=&view=c&_searchStrId=1505529890&_rerunOrigin=google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=a2727b885aa813d86aa0e1c851283859&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VB5-4TFDY5J-1&_user=10&_coverDate=01%2F31%2F2009&_rdoc=1&_fmt=high&_orig=search&_origin=search&_sort=d&_docanchor=&view=c&_searchStrId=1505529890&_rerunOrigin=google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=a2727b885aa813d86aa0e1c851283859&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VB5-4TFDY5J-1&_user=10&_coverDate=01%2F31%2F2009&_rdoc=1&_fmt=high&_orig=search&_origin=search&_sort=d&_docanchor=&view=c&_searchStrId=1505529890&_rerunOrigin=google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=a2727b885aa813d86aa0e1c851283859&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VB5-4TFDY5J-1&_user=10&_coverDate=01%2F31%2F2009&_rdoc=1&_fmt=high&_orig=search&_origin=search&_sort=d&_docanchor=&view=c&_searchStrId=1505529890&_rerunOrigin=google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=a2727b885aa813d86aa0e1c851283859&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VB5-4TFDY5J-1&_user=10&_coverDate=01%2F31%2F2009&_rdoc=1&_fmt=high&_orig=search&_origin=search&_sort=d&_docanchor=&view=c&_searchStrId=1505529890&_rerunOrigin=google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=a2727b885aa813d86aa0e1c851283859&searchtype=a
http://www.wilsoncenter.org/events/docs/Effectsnanotechfinal.pdf
http://www.pesticides.gov.uk/uploadedfiles/Web_Assets/Pesticides_Forum/Pesticides_Forum_Pesticide_use_Env.pdf
http://www.pesticides.gov.uk/uploadedfiles/Web_Assets/Pesticides_Forum/Pesticides_Forum_Pesticide_use_Env.pdf
http://www.pwrc.usgs.gov/infobase/eisler/chr_9_diazinon.pdf


ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
35 

Frankenberger J. (2006) ―Understanding and Minimizing Impacts of Agricultural Pesticides 

on Small Water Systems Using Surface Water.‖ Purdue University, Lafayette, USA. 

Accessed 19-10-2010 from: http://mtac.isws.illinois.edu/mtacdocs/pubs/MTACTR06-04.pdf.  

Haffmans S. et al (2008) ―Phasing in Alternatives to Endosulfan.‖ PAN Germany for PAN 

International, Hamburg, Germany, Accessed 28-10-2010 from http://www.pan-

germany.org/download/phasing_in_alternatives_to_endosulfan.pdf.  

Kleter G. A. and H. A. Kuiper (2004) ―Assessing the Environmental Impact of Changes in 

Pesticide Use on Transgenic Crops.‖ Accessed 19-10-2010 from: 

http://library.wur.nl/ojs/index.php/frontis/article/viewFile/906/479. 

Leys, A. and J. Vanclay (2008) ―Social Learning Study of Plantation Forestry in the Upper 

Clarence Catchment of North-eastern NSW.‖ Technical Report 201, Cooperative Research 

Centre for Forestry, Sandy Bay, Tasmania. Accessed 4-10-2010 from: 

http://www.crcforestry.com.au/publications/downloads/TR201-LEYS-Andrea.pdf.  

Martin M. (2008) ―E4C – Ecosystems for Change Environmental Philanthropy – Catalyzing 

Sustainability‖ Accessed 5-10-2010 from: 

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1322392. 

Mudgal, S. and A. Turbe (2010) ―Soil Biodiversity: Functions, Threats and Tools for Policy 

Makers.‖ Bio Intelligence Service, IRD, and NIOO, Report for European Commission (DG 

Environment). Accessed 4-10-2010 from: 

http://ec.europa.eu/environment/soil/pdf/biodiversity_report.pdf. 

OECD (2001) OECD Environmental Strategy for the First Decade of the 21st Century. Paris: 

OECD. Accessed 4-10-2010 from: http://www.oecd.org/dataoecd/33/40/1863539.pdf. 

Schuette, J. (1998) Environmental Fate of Glyphosphate. Accessed 21-10-2010 from: 

http://www.cdpr.ca.gov/docs/emon/pubs/fatememo/glyphos.pdf. 

Scrinis, G. and K. Lyons (2007) The Emerging Nano-Corporate Paradigm: Nanotechnology and 

the Transformation of Nature, Food and Agri-Food Systems. Accessed 5-10-2010 from: 

http://www.gyorgyscrinis.com/GS-Nano-Corporate-Paradigm.pdf. 

Tomkins, B. (2009) ―Use of Agricultural Chemicals in Plantation Forestry.‖ Central Victorian 

Farm Plantations, Ballarat, Australia. Accessed 4-10-20101 from: 
http://www.cvfp.org.au/index.php?option=com_docman&task=doc_view&gid=56. 

Varst, M. (2010) ―Organic Farming as a Development Strategy: Who are Interested and Who 

are not?‖ Accessed 14-9-2010 from: 

http://www.ccsenet.org/journal/index.php/jsd/article/viewFile/3591/4459.  

Weber, J et al. (2009) ―Endosulfan, a Global Pesticide: A Review of its Fate in the 

Environment and Occurrence in the Arctic Source.‖ Science of the Total Environment, 408, 

pp, 2966-2984. Accessed 5-10-2010 from: www.elsevier.com/locate/scitotenv.   

Worm, O. and K. Vaupel (2008) ―The Dirty Portfolios of the Pesticides Industry.‖ 

Greenpeace, Germany. Accessed 19-10-2010 from: 
http://www.greenpeace.org/raw/content/eu-unit/press-centre/reports/dirty-portfolios-of-pesticides-

companies.pdf. 
 

http://mtac.isws.illinois.edu/mtacdocs/pubs/MTACTR06-04.pdf
http://www.pan-germany.org/download/phasing_in_alternatives_to_endosulfan.pdf
http://www.pan-germany.org/download/phasing_in_alternatives_to_endosulfan.pdf
http://library.wur.nl/ojs/index.php/frontis/article/viewFile/906/479
http://www.crcforestry.com.au/publications/downloads/TR201-LEYS-Andrea.pdf
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1322392
http://ec.europa.eu/environment/soil/pdf/biodiversity_report.pdf
http://www.oecd.org/dataoecd/33/40/1863539.pdf
http://www.cdpr.ca.gov/docs/emon/pubs/fatememo/glyphos.pdf
http://www.gyorgyscrinis.com/GS-Nano-Corporate-Paradigm.pdf
http://www.cvfp.org.au/index.php?option=com_docman&task=doc_view&gid=56
http://www.ccsenet.org/journal/index.php/jsd/article/viewFile/3591/4459
http://www.elsevier.com/locate/scitotenv
http://www.greenpeace.org/raw/content/eu-unit/press-centre/reports/dirty-portfolios-of-pesticides-companies.pdf
http://www.greenpeace.org/raw/content/eu-unit/press-centre/reports/dirty-portfolios-of-pesticides-companies.pdf


 
36 

 

Lessons Learned from the Pilbara: The Socio-economic Ills of 

Mono-economies 

 
Fiona Haslam McKenzie and Amma Buckley 

Curtin University, Perth 

f.mckenzie@curtin.edu.au  

 

ABSTRACT 

The Mid West region of Western Australia is set to embrace major resource development due 

to an increasing global demand for iron ore. Aside from market forces, sophisticated 

extraction processes and emerging (or junior) mining companies are also bringing this 

region‘s resources into play. Many impacted communities in the Mid West are welcoming the 

potential economic growth, yet they remain wary of the social and economic challenges 

experienced by neighbouring Pilbara communities. Currently, the Pilbara region generates 70 

percent of the WA‘s resource wealth. Due to this, the Pilbara has developed into a mono-

economy dominated by the resources sector with all the attendant socio-economic weaknesses 

this causes, particularly high cost of living. This paper presents findings from a range of 

stakeholder interviews about experiences in the Pilbara and the mistakes to avoid if the Mid 

West (and elsewhere) is to remain a liveable community with a diverse economy, including 

mining.  

 

INTRODUCTION 

The Australian mining and energy sector has been important to the Australian economy since 

colonial times. Gold discoveries in 1851 around Bendigo and Castlemaine in Victoria were 

the catalyst for the first Australian gold rush, and as a consequence the arrival of many 

immigrants to Australia and the flow of wealth which funded considerable infrastructure in 

both Sydney and Melbourne. Resource discoveries have also been important for the 

development of the Western Australian economy, particularly since the 1960s. Gold and tin 

discoveries were responsible for significant Western Australian colonial regional economic 

development with many towns and communities established around mining activity. After the 

relaxation of the embargo on iron ore exports in 1959, exploration and development of rich 

iron ore deposits were the foundation of considerable State and corporate wealth in Western 

Australia. About 50 different minerals are now mined in the State, but the most profitable is 

iron ore from the Pilbara (see Figure 1).  

The resource market is cyclical and dependent on global economic demand. This sector has a 

long history of boom and bust cycles, reflecting its exposure to international markets and 

fluctuations in demand and supply. The prolonged rise in commodity prices and the inevitable 

downturn that follows it are colloquially termed as a ‗super-cycle‘. Various analysts have 

argued that current boom conditions would last longer than in previous periods because of the 

strong underlying demand for key commodities from the emerging economies of China and 

India, but tying Australian economic fortunes to regional economies means that the economy 

is vulnerable to international political and other forces over which Australia has no control 

(Conley, 2009).  
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Figure 1: Regional Development Regions 

 

Source: Department of Land Information (2006). 

This paper focuses on two key areas of iron ore mining in Western Australia; the Pilbara and 

the Mid West (see Figure 1). The Mid West is at a nascent stage of iron ore industry develop-

ment whereas iron ore mining in the Pilbara is well established and conducted on a large scale 

by, amongst other companies, two of the largest iron ore mining multinationals, BHP Billiton 

and Rio Tinto, generating millions of dollars in income and royalties. Due to the sustained 

boom, high market prices and refined mining technology, it has now become viable for 

miners, mostly junior mining companies, to develop other areas, such as the Mid West, with 

less concentrated ore deposits. The scale and rapidity of mining development in the Pilbara 

has wrought social, economic and environmental challenges, especially for those not involved 

in the mining industry. In the past few years, at a series of Mid West regional economic 

planning events a common refrain has been to heed the lessons learnt from the Pilbara. 

Clearly government, industry and communities are keen to avoid some of the pitfalls of rapid 
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industry expansion. However there are few studies that synthesise what this actually means. 

This paper reports on interviews undertaken with community and industry leaders who are 

preparing for development of new mines in the region, cognisant of potential growing pains 

while also keen to capitalise on the opportunities presented by industry and regional economic 

expansion. This work is part of a larger, CSIRO-sponsored project assessing the enduring 

value of mining, especially in communities where other industries are already established (see 

www.csiro.au/partnerships/mineral-futures-collaboration-cluster.html). This paper will 

consider the impacts of mining on communities and regions more broadly and reflect upon 

experiences from the Pilbara so that other regions and communities impacted by mining can 

avoid costly mistakes and develop in a more prescient manner. 

The paper begins by contextualising mining and its history in Western Australia, followed by 

an overview of the impact of mining in the Pilbara region, particularly since the current boom 

ramped up in 2003. Strategies to address the unmet demand for labour and accommodation 

such as fly-in/fly-out (FIFO) are introduced and the often unintended consequences discussed. 

The following section introduces the Mid West and interviewee perceptions regarding the 

opportunities but also the lessons learned from the Pilbara. Based on views expressed by 

research participants, better informed planning could avoid regional level growth problems, 

and thus inform strategies for other communities and regions to assist in avoiding some of the 

adverse consequences experienced in the case study sites examined and the broader economy. 

MINING IN WESTERN AUSTRALIA  

Since the 1970s, mining has consolidated its position as the major generator of export income 

for Western Australia, currently comprising approximately 70% of total exports revenue 

(Department of Local Government and Regional Development, 2007a; Department of 

Treasury and Finance, 2009). Currently the resource sector contributes 39 per cent of 

Australia‘s exports and eight per cent of our GDP (Australian Bureau of Statistics, 2009). 

Domestically, mining has also been important for the related activities it has spawned in 

construction, processing and other services supporting the mining industry. 

Most of the mining activity in Western Australia has tended to be in remote and regional areas 

(see Figure 2), although there is now a large bauxite mining operation on the peri-urban 

fringes of Perth and considerable investment in what is projected to be the largest gold mine 

in Australia‘s history at Boddington, 150 kilometres from the city in what has traditionally 

been a productive grazing area. Improved technology and the strengthened Australian dollar 

have meant that mining is now viable in what have traditionally been rural communities.  

The focus on mining in Western Australia has had far reaching impacts, not only in the 

usually remote regions servicing the mines but also in the capital city Perth and the nation 

more generally. The nation is experiencing the highest rate of population growth since World 

War II; faster than most other developed countries and many developing countries (Australian 

Bureau of Statistics, 2010a). Western Australia, and in particular, the capital city Perth, have 

consistently lead the country in percentage growth of population since 2006, largely from 

immigration due to the booming resource sectors. The sustained growth has made Australia 

one of the wealthiest nations according to the United Nations Human Development Index 

(United Nations Development Program, 2009) but despite the enviable international 

liveability status, the statistics mask a less attractive reality (Abjorensen, 2009). Evidence 

(Australian Bureau of Statistics, 2010a; Conley, 2010; Langton, 2010) suggests that in fact the 

Western Australia economy and community more generally has become increasingly 

polarised by the resources boom and the gaps between the ‗haves‘ and the ‗have nots‘ is 

widening depending upon people‘s access to the wealth generated by the resources boom.  

http://www.csiro.au/partnerships/mineral-futures-collaboration-cluster.html
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Figure 2: Pilbara Oil and Gas Projects 

 

Source: Department of Regional Development and Lands (2010). 

The prolonged Asian demand for primary resources has put pressure on the technical skills of 

the mining and energy industries on a global scale. Consequently, global competition for 

skilled labour has shown that Western Australian industry is vulnerable unless salaries, work 

conditions and liveability of communities is comparable to other international destinations, 

most particularly cities otherwise skilled workers are lured to other cities to live and work. 

The skilled technicians in the resources sector tend to be peripatetic depending upon where 

the work is and who is offering the best package. This has a flow-on effect throughout the 

labour force. There have been persistent and widespread labour shortages since 2001 in 

Western Australia with the resources boom sparking an overall labour shortage (Australian 

Bureau of Statistics, 2010). As a result, Western Australia has experienced a much greater 

average wage increase over the last four years, 22 per cent, than any other State (Reserve 

Bank of Australia, 2009) which has driven up the cost of living (Department of Local 

Government and Regional Development, 2007b) making housing, land, food and services 

generally more expensive. The median price of Western Australian non-metropolitan housing 

is now the highest of any in Australia (Rowley and Haslam McKenzie 2009). 

The scale of the resource sector means that there is very limited local supply or procurement, 

with most supplies and mechanical and technical servicing provided by the head office or 

capital city suppliers. Few, if any, mining companies source large scale supplies in the region, 

or have local procurement policies of any kind. Even where companies have a local 

procurement policy, many regional economies simply do not have the capacity or a 

sufficiently diversified economy to supply large scale mining operations, except for minor 

supply goods (Haslam McKenzie, 2010 (forthcoming)). Further, with the proliferation of fly-

in/fly-out (FIFO) (see next Section), there are limited opportunities for workers to spend 

locally and consequently, despite the local community hosting a large industry there is very 

limited local level expenditure: the so-called ‗fly-over‘ effect (Maxwell, 2001; Storey, 2001).  

THE PILBARA REGION 

After adjustments to accommodate undercount, a highly mobile Indigenous population and 

the discrepancies associated with multiple places of residence, it is estimated that the resident 

population has increased by at least 17 per cent since the last census. In 2009, the population 
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of the Pilbara was 47,528 (Australian Bureau of Statistics, 2010). This population is located in 

the few towns (about eight) or the mining camps scattered across this large region of 507,896 

square kilometres which stretches from the coast to the Northern Territory border. The 

greatest concentration of people is in the Shire of Roebourne which incorporates the settle-

ments and towns of Roebourne, Karratha, Wickham, Dampier and Port Samson. The largest 

town is Karratha with about 11,350 people and between 2001 and 2006 there were population 

increases in all age categories with the exception of those aged 55 and over where there was a 

69 per cent fall. Only 1.3 per cent of Karratha residents were aged over 64 compared to 12 per 

cent in Western Australia. Given the high cost of living in Karratha (23 per cent higher than 

Perth (Department of Local Government and Regional Development 2007a) and the limited 

activities available for older residents, it is not surprising there are few retirees.  

As noted earlier, the Pilbara economy is dominated by iron ore mining although in the last 

decade oil and gas exploration has spawned the development of numerous large scale energy 

projects (see Figure 2). The Pilbara contributes more than 62 per cent of the value of Western 

Australia‘s mineral and petroleum production (Department of Mines and Petroleum, 2009). 

Nearly all of the Pilbara‘s population is now employed in the resources sector and in the 

industries that support it, making it highly vulnerable to global markets. The tourism, pastoral 

and fishing industries have all been important employers and economic contributors in the 

past but their relative significance has been reduced compared to the dominance of the 

minerals and energy sector. These industries have been marginalised, or in the case of 

tourism, almost completely squeezed out. Furthermore, these other industries‘ wage rates are 

considerably less and labour is attracted away from them to the higher paying resource sector.  

The housing stock fluctuates depending upon the resource cycle and commodity prices. The 

large scale and sustained boom conditions recently experienced have meant that there is high 

demand for accommodation and supply has not kept up with demand. Furthermore, land 

suitable for development has not been released by government in a timely way due to both 

poor planning and insufficient consultation between government and the resource companies 

to gauge demand. Government agencies complain that the mining companies do not provide 

sufficient notice of housing and land requirements to allow a suitable and measured land 

supply response. Consequently, the current demand for accommodation from mining 

companies and supporting organisations has placed severe pressure on the housing markets of 

many regional towns, both large and small. Resource industry led demand has increased 

house prices and rents dramatically in some areas resulting in serious affordability issues for 

communities (Rowley and Haslam McKenzie, 2009). Housing and accommodation more 

generally in the Pilbara is some of the most expensive in non-metropolitan Australia (Haslam 

McKenzie et al., 2009; Pilbara Development Commission, 2009). 

In addition a shortage of accommodation has affected employment supply for both the mining 

industry and local businesses. Under current conditions (intense competition for 

accommodation, differentials in remuneration between the resource sector and other non-

mining businesses and expensive infrastructure), places such as the Pilbara region has become 

a mono-economy, dominated by mining and associated activities. Other less affluent 

industries such as retail, service, entertainment and childcare which pay significantly lower 

wages than the mining sector and cannot compete in the highly competitive accommodation 

markets have all been marginalised. Commercial property is also under-supplied and 

consequently expensive. Unless non-mining businesses have access to a ready supply of 

affordable accommodation for their businesses and employees and can pay comparable wages 

to the resource sector, there is constant labour force cannibalism and poaching, causing 

considerable workforce turnover and community churn.  
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There has been a general lack of investment in key infrastructure by government in the Pilbara 

and services such as childcare, medical and higher education facilities are either not available 

in some towns or oversubscribed in others. The need for quality secondary and tertiary 

education is a major reason why families may prefer to live in these centres. Services 

normally expected in a functioning community are increasingly unavailable either because of 

lack of staff or lack of accommodation causing the liveability of many mining town to 

become compromised, thus contributing to the high population churn through the region 

(Haslam McKenzie et al., 2009).  

FLY-IN/FLY-OUT WORK ARRANGEMENTS 

Until the 1970s, mining companies had considerable involvement in mining communities 

when entire towns were built and maintained by companies. In the 1980s as towns were 

‗normalised‘, (meaning they are no longer ‗company towns‘ and there were no restrictions on 

who lives in the town and local government took over governance), the provision of 

infrastructure and other capital intensive amenities became too expensive for the public and 

community sectors. State governments have been reluctant to invest in resource towns and 

mine camps, presuming that to do so, is to meet the needs of an industry sector that can, 

seemingly, afford to provide its own resources including housing. Arguing that they are 

paying substantial royalties to government, companies publicly resist calls to provide 

infrastructure and services that they see as being the responsibility of government or other 

sectors of society (Haslam McKenzie, 2010 (forthcoming)). Shorter mine lives, the impost of 

Fringe Benefits Tax on employers, the relative efficiencies, flexibility and low costs of air 

travel and enhanced communications all make FIFO a more attractive business option.  

FIFO arrangements are intense; blocks of work time followed by blocks of time with family 

and/or friends. The impact of FIFO on relationships and families is well documented (Beach, 

1999; Watts, 2004; Gallegos, 2005). At the same time, FIFO has advantages which may make 

it a ‗lesser evil‘ than living in remote mining communities for many individuals and their 

families. The inadequate provision of key infrastructure in the Pilbara is an oft cited reason 

for many workers preferring to take the FIFO work arrangement option, leaving their family 

in the larger population centres with the superior facilities.  

FIFO work and living arrangements mean that employees have minimal living costs as 

everything including recreation is provided by the company. From a regional economic 

development perspective, the ―marginal propensity to consume within the region‖ (Maxwell, 

2001b, p. 9) means that there are considerable income leakages (Johnson, 2009). The cost to 

community of large numbers of transient workers is considerable, particularly as the 

Australian Bureau of Statistics does not gather data about transient workers or workers who 

reside in one region and work in another. There is inadequate data collected about the scale of 

FIFO and this influences Federal funding such as General Purpose Grants and Special 

Purpose Payments to State and local governments for the provision of big ticket infrastructure 

funding such as roads, health and education. Consequently, while the census might indicate 

that a certain number of people live permanently in a particular location, the reality is that a 

significantly higher number of people, (perhaps up to 35 per cent more), are using and 

degrading the infrastructure. Furthermore, because the census is undercounting the number of 

people living in the region, it is difficult for government agencies and local government to 

justify the high demand for services. 
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THE MID WEST REGION 

The Mid West region of Western Australia covers almost one-fifth of the land mass of the 

State. Extending along the coast from Greenhead in the south to Kalbarri in the north, the 

Midwest is bordered by four regions, the Wheatbelt (south), the Gascoyne (north), the Pilbara 

(north-east) and the Goldfields Esperance (east and south-east) (see Figure 1). Its 

geographical features include a lengthy coastline to the Indian Ocean, a large agricultural 

hinterland and inland pastoral and mining leases covering a total area of 466,766 square 

kilometres (including offshore islands), slightly smaller than the Pilbara. According to ABS 

statistics, in 2008 the total population of the region was 53,741 with an annual growth rate of 

2 to 3 per cent since 2006 (Australian Bureau of Statistics, 2010; see also Mid West 

Development Commission, 2008). Although 70 per cent of the region‘s population live in the 

regional centre Geraldton, overall, the greatest proportion reside on the coastal fringe or 

hinterland, leaving the dry, eastern parts of the region sparsely populated. There has been a 

continual decline in population in all but coastal areas of the Mid West for more than a decade 

(Wiley & Larson 2008; Australian Bureau of Statistics, 2010). The region comprises 18 Local 

Government Areas (LGAs), mostly with a main township as the seat of local government, 

although the number of Shires is set to reduce due to local government amalgamations 

(Dollery and Goode, 2009). 

Since its early history, the Mid West has been associated with mining albeit on a modest 

scale. From 1846 expeditions into the area opened up the Mid West to farming and mining. 

Lead deposits were discovered in the Murchison River Valley on the first expedition, along 

with good grazing land for sheep (Department of Environment and Conservation, 2006). 

Mining commenced at the Geraldine Lead Mine in 1849 and the first railway line in the State 

was built from Northampton to Geraldton in 1879. The population grew slowly until the 

discovery of gold and the proclamation of the Murchison Goldfield in 1891, and following 

this, the population and the economy boomed (Economic Consultancy Services, 2007).  

Iron ore in the Mid West was first extracted at Koolanooka Mine, near Morawa following the 

lifting of the iron ore export embargo. Five million tonnes were shipped from 1965 to 1974 to 

Japan. However a combination of high energy prices, declining reserves and competition from 

the larger scale Pilbara mines saw iron ore mining in the Mid West abandoned in 1975 (Shire 

of Morawa, 2008). Many mining projects continued to operate in the Mid West but while the 

relative strength of the region diminished with the expansion in the Pilbara and the 

Goldfields, mining remains an important contributor to the regional economy.  

The economy of the Mid West is predominantly based on the mining, agriculture, fishing and 

tourism industries. In 2005/06, the Gross Regional Product of the Mid West was $3.5 billion 

representing three per cent of the Gross State Product (Mid West Development Commission, 

2008). In this period the production value of the mining sector was $2.4 billion or 56 per cent 

of the regional economy based predominantly on nickel, gold, mineral sands and crude oil. 

Other major economic contributors during the 2005/06 period included agricultural 

commodities (wheat, wool and livestock disposal) at $792 million (14%), tourism at $202 

million (5%) and fishing valued at $142 million (3%) (Department of Local Government and 

Regional Development, 2007b). In addition, the Mid West region has a significant 

manufacturing sector supplying products to the agriculture, fishing and mining industries. 

Identified were 345 manufacturing locations in the Region, generating an estimated total sales 

and service income of $383 million (9%) (Department of Local Government and Regional 

Development, 2006).  
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In recent years, due to the rise in global demand, higher resource commodity prices and more 

sophisticated mining technologies, three iron ore projects have commenced exporting ore 

through Geraldton Port with up to five projects scheduled for operation once the Oakajee Port 

and Rail (OPR) project is commissioned (see Figure 3). Commencement of commercial 

operation is expected by early 2014 (Oakajee Port and Rail, 2010). OPR combined with new 

mining operations have the potential to further diversify the industry base in the Mid West 

region and strengthen the region‘s economy as a significant participant in the Western 

Australian mining sector.  

Figure 3: Oakajee and Hinterland, Mid West Region, Western Australia 

 

Source: Department of Planning and Infrastructure 2009 

The literature section establishes the global context of the resources boom for Australia and 

particularly for Western Australia. Overviewed are the regional characteristics as well as the 

economic profiles of two Western Australian regions, namely the Pilbara and the Mid West. 

The Pilbara has experienced a range of factors associated with large scale mining including 

unmet labour and accommodation demand, infrastructure deficiencies and the impact of FIFO 

on Pilbara communities and the regional economy. Discussed also are a range of attendant 

social consequences. While the Mid West has a considerable history of mining and a more 

diverse economy, impending new mining may introduce many of the unintended aspects of 

mining experienced in the Pilbara. The following section of this paper outlines the approach 

adopted for the study and perspectives of a range of stakeholder about their assessments of 

these impacts. 
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APPROACH 

Data was collected through in-depth interviews involving a range of stakeholders familiar 

with the mining sector in the Pilbara and with the capacity to reflect on proposed resource 

development in the Mid West. This stakeholder sample involving 10 interviewees provided a 

mix of mining, local government, regional bodies, community (Aboriginal and non-

Aboriginal) and business perspectives. Study respondents were recruited through purposive 

means (Patton, 1990), namely, they were selected into the study on the basis of their 

knowledge /experience in both regions. Interviews, conducted in-person and by telephone, 

occurred from June to August 2010. Prior to the commencement of this research, ethics 

approval was sought and received from the relevant ethics body. Confidentiality and 

anonymity are maintained throughout this paper, with study respondents being associated 

only with the sector they represented. The study sought information from these interviewees 

about the challenges and opportunities related to mining in the Pilbara, whether these 

experiences were unique to the Pilbara or could inform regional development and planning in 

the Mid West and elsewhere. Audio interviews were transcribed and computer-assisted 

qualitative data analysis software (NVivo8) was used to code and analyse these into major 

themes, these form the basis of the following results section.  

DISCUSSION 

The results section explores the interviewees assessments of the differences between the two 

regions, identified challenges in the Pilbara attributed to mining and the opportunities that 

mining creates. The latter part of this discussion examines planning and management 

suggestions and the potential risks to Mid West communities due to major resource 

development. 

Identifying Regional Differences  

As discussed in the literature review, study respondents indentified the Mid West as having an 

established economy, and unlike the Pilbara, a greater level of economic diversity. In addition 

to a historic connection to mining, the Mid West‘s Small to Medium Enterprises (SMEs) 

contributes mining services and manufacturing skills and knowledge to the Pilbara mining 

sector. Some of the greatest differences between the two regions are the type and quantity of 

iron ore and the presence of emerging or junior mining companies. The Pilbara has extremely 

large quantities of hematite. A non-technical explanation is that hematite requires little 

processing, colloquially depicted as ―dig it up and ship it out‖. In the Mid West, there are 

marginal hematite deposits with considerable magnetite deposits, the latter considered a 

‗lesser ore‘ requires processing or beneficiation into talc prior to export. Differences in the 

scale of mining operations for each region are best summed up by a mining industry 

interviewee: 

The size of operation in the Pilbara is one billion tonnes a year for iron ore, whereas for the 

Mid West over the next five years, it is estimated at 50 million tonnes, so a vast difference in 

scale. (Mining) 

Aside from scale and ore difference, mining operators in the Mid West are predominantly 

junior or minor mining companies backed by Asian, particularly Chinese investment, as 

distinct from the chiefly major or large multinational mining corporations of the Pilbara. 

Study respondents from both the mining and community sectors with knowledge of the Mid 

West characterised the region as agriculturally dominated with a close affinity to the major 

centre, Geraldton. Many Mid West townships have over a century of establishment and for 
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interviewees these geographically dispersed communities have distinct ‗place‘ identities. 

Nevertheless, many communities are experiencing population decline despite a growing 

regional profile. For both agricultural and pastoral areas, this population decline has been 

primarily associated with the aggregation of farms, modern farming methods, and a prolonged 

period of drought. Over the last two decades, many agricultural/pastoral families were 

reported to have ‗left the land‘ and relocated to coast centres particularly Dongara and 

Kalbarri. These coastal centres, in addition to Geraldton, are experiencing inverse population 

trends whereas the inland townships such as Meekatharra, Cue and Mt Magnet, once bustling 

gold mining communities, are now without operating mines. These communities also have 

large proportions of Aboriginal people and what was described by a community interviewee 

as a range of ―daunting social problems‖ not currently being addressed. In addition to new 

mining, industries such as tourism are steadily developing with a focus on coastal recreational 

pursuits, wildflowers and outback heritage trails including mining history of the region and 

geo-tourism. 

The Mid West was identified as having long established, yet disparate communities mostly 

experiencing population and economic decline despite resources development. Mining is not a 

new enterprise for the Mid West; the region has more than a century of engagement including 

associated resource extraction, servicing and manufacturing. These activities are currently 

engaging the junior or emerging mining sector and regional SMEs. Compared with the 

Pilbara, mining in the Mid West is of a significantly smaller scale with lower grade ore and 

considerably smaller deposits. Looking specifically at experiences with the mining industry, 

the following sections outline study respondents views about challenges and benefits 

associated with the mining industry in the Pilbara. 

Perceived Challenges of Mining in the Pilbara  

Interview respondents outlined a range of views about challenges involved with mining in the 

Pilbara. These broadly included: delays in land release and housing construction, un-

affordability of existing housing (both rental and purchase), poor infrastructure and 

community services, social and economic divide between the mining and non-mining sectors, 

the impact of FIFO and lack of long term planning. While many of these issues are canvassed 

in the earlier section, interviewee perspectives offer a range of sectoral interpretations.  

Respondents representing all sectors in the study agreed that there was a complex and at times 

contradictory relationship with the mining sector in the Pilbara. Resource towns, such as 

Karratha and Port Hedland primarily service the mining industry, and much of the amenity 

within these towns has been supplied by the mining industry due to the identified absence of 

government provision. Some respondents argued that the cyclical nature of the mining 

industry make it difficult for government to plan land release and infrastructure. Mining‘s 

impact on land availability and housing costs, for a business sector interviewee, was often a 

―double edged sword‖ as the mining sector ―creates the demand, a positive demand, but it is 

in excess of what the market can handle‖.  

Discussed also was the limited success in integrating the mining industry and its workforce 

into the broader community as outlined by a mining industry respondent:  

… the impacts on Pilbara communities, we have never really dealt with the influx of a couple of 

thousand people either doing construction or trying to live in the towns. (Mining) 

Often doubling and at times quadrupling the residential population, the mining workforce in 

the Pilbara has created different sets of issues for different sectors. Respondents from the non-

government/community sector were acutely aware of the socio-economic consequences when 

a large number of people involved in the mining and associated industries and with 
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significantly higher disposable incomes reside alongside the general population not involved 

in mining, thus driving a wedge between the ‗haves‘ and the ‗have-nots‘, inflating the cost of 

living as ―commerce, pricing and priority of access to services are oriented towards the 

mining sector‖. Another acknowledged division wrought by mining was its divisiveness for 

Aboriginal communities in the Pilbara ―pitting community members against each other‖ in a 

bid to establish traditional ownership of mining land leases. Although employment in the 

mining industry provided significant benefits to Aboriginal communities from a community 

interviewees perspective ―not every Aboriginal person wants to work in mining, 12 hour 

shifts and long periods away from the family/ community, leaving caring responsibilities to 

grandparents is far from ideal‖. For local governments, providing infrastructure for the 

residential population was compounded by a sizable mobile FIFO population most of whom 

do not pay local government rates and are not identified as living in the region through the 

five yearly Censuses, as discussed earlier. This places considerable pressure on local 

governments, particularly during boom times, as they are urged to expedite approvals in short 

time frames and often with inadequate resources, resulting in undesirable planning 

consequences. Karratha ―is ringed by mining camps that offer little social integration while 

having an incredible amount of social benefits (amenity) that aren‘t accessible to the general 

community‖. For business, aside from commercial space being at a premium, the study‘s 

business respondents reported struggling to recruit and retain staff, particularly as they were 

―often lured away by the higher salaries offered by mining‖.  

In the opinion of many study respondents, lack of industry diversity due to the mining 

industry‘s complete domination of the Pilbara economy ensured little scope for long-term 

investment and settlement in the region. Discussed were the boom/bust nature of resources 

industry and a longstanding preoccupation with ‗projects‘, both resulting in a lack of 

confidence to invest by governments which was also evident in the residential population and 

the business sector. As one mining interviewee assessed, the Pilbara ―has not grown into its 

skin‖ and for others, a limited ―sense of place‖ spoke strongly to the need to address 

affordability, connectivity and liveability. In more recent times, cognizance of the long-term 

future of the Pilbara has been more fully recognised, a point articulated by a local government 

study respondent:  

Long term planning has always been over-ridden by the cyclic nature of resource project 

development. People come and then leave; it has only been recently that government has seen 

the Pilbara and Karratha as a long term option for population. (Local Government) 

Overall, study interviewees reflected upon the already well documented problems associated 

with the Pilbara. In addition, these respondents identified the ambiguous relationship with 

mining, the problems associated with planning around a largely cyclical industry and the 

somewhat belated attention to planning the Pilbara‘s future. The next section discusses the 

potential opportunities arising from new mining in the Mid West.  

Perceived Benefits from Mining in the Pilbara 

Despite the challenges posed by resource development in the Pilbara, research respondents 

identified substantial gains largely falling under the rubric of ‗growth and opportunity‘ or 

economic benefits. As outlined in the literature overview and identified by study participants, 

mining benefits extend from exports, national economy (GDP), government revenue, state 

economy, national and international investment and technological innovation through to 

localised benefits. These included rural and regional development, employment (direct and 

indirect), population increases, infrastructure development and enhanced lifestyle choices 

relative to other remote non-mining areas. 
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Mining was characterised by interviewees as ―opening up the Pilbara‖ by providing towns, 

community facilities, transport and communications infrastructure including road, rail, port 

and airports largely funded by mining thereby making the region relatively less remote and in 

doing so creating greater access to the region‘s natural assets. The unique presence of a 

number of large multinational companies provided the Pilbara with ―significant attention‖ in 

comparison to other regions in the State.  

Large scale mining was reported to escalate the level of activity, attracting other industries 

into the area, introducing a population (albeit largely a young male workforce) with high 

levels of disposable income with potential to spend locally. Where there was residential 

housing for mining employees, the arrival of families with young children was reported to add 

pressure to address ―family oriented‖ service provision. In the interests of retaining its 

workforce, mining companies were reported to have proactively provided lifestyle choices for 

its employees unavailable in most remote locations, although as identified earlier such 

amenity is not always accessible to the broader population. Nevertheless there was 

considerable investment and support of local arts and cultural events provided by the 

resources sector as well as the introduction of educational, recreational and social activities 

into the region. Mining industry‘s local investment was considered by community 

interviewees to have enabled a considerable degree of community development, for both the 

Aboriginal and non-Aboriginal populations.  

From a local government perspective, the ―avalanche of funding from mining companies‖ 

offers the possibility of strategic investment opportunities. Priority projects for Pilbara 

communities leveraged by local government from mining investment included: normalising 

regional towns (footpaths, playgrounds), building multi-purpose community infrastructure 

and developing projects that have been a long held aspiration in local communities.  

Opportunities or benefits arising from large scale mining were largely described in terms of 

the economic benefits at the local, regional, state and national levels as well as the mining 

industry‘s enormous infrastructure legacy in the Pilbara. For local communities, increases in 

population with disposable income created the opportunity for local spending which 

benefitted many SMEs. While mining investment in lifestyle and entertainment aspects were 

acknowledged, some sectors were working towards more strategic outcomes from mining 

investment. 

Planning and managing mining in the Midwest 

One of the most important considerations for the Mid West is that iron ore mining projects are 

still at a relatively early stage. Timely and coordinated planning was viewed as an essential 

precursor to providing physical infrastructure such as roads, power, water, land release and 

housing as well as social infrastructure in the form of health, education, policing and local 

community engagement and support. Frustration was expressed by mining sector respondents 

about the considerable lag in government response and investment. This is summed up by a 

mining industry respondent: 

A mining company is committed to finding the ore; they then attract overseas investment and 

spend $100 or $200 million on investigating bankable feasibility. This is when government 

needs to spend $50,000 to $100,000 to investigate whether it needs to, say, extend the local 

school in Morawa or Perenjori. When the mining company lodges its bankable feasibility and 

assembles around 1.5 billion dollars, then government should invest in infrastructure, a parallel 

process, enacting a strategy … that is what private enterprise does. (Mining) 

A change in perspective was considered necessary away from short term imperatives 

associated with mining pressures to the longer view, particularly for infrastructure associated 
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with or constructed for the mining industry. Study respondents discussed the limited and 

ageing infrastructure in many rural locations in both the Pilbara and the Mid West and the 

need for longer term and more strategic benefits for local communities. From a local 

government respondent‘s perspective: 

We have many examples in the Pilbara of companies wanting temporary accommodation built 

to get over a hump that has lasted two years and 20 years later the building is still there. At the 

time of these requests, we needed to have considered what we could do with it next. (Local 

Government) 

Prescience about infrastructure, existing and planned, was also the focus of interviewees 

involved in regional planning. Infrastructure planning for new iron ore projects was reported 

to be complicated by the geographical spread of Mid West mining, the number of projects, 

constantly shifting plans and timeframes and the relatively low level of industry collaboration 

necessary to align mine project schedules to more fully enable infrastructure development. 

The notion of infrastructure sharing and its benefits were discussed from a regional planning 

perspective: 

Where possible existing infrastructure needs to be better used, however due to the relatively 

small population and the large area it will be difficult although not impossible [for the mining 

industry] to join hands. There needs to be far more collaboration for the region to get the most 

out of current and future infrastructure. (Regional Development) 

Understanding and managing the impact of the mining workforce was a frequent topic of 

discussion in the study, given that a mining workforce (particularly construction) can double 

the population of a small Shire in a very short period of time and can withdraw just as quickly 

(as was the case in Ravensthorpe in southern Western Australia). In general, the construction 

phase of mining is from two to five years and operations from three to 20 years. These phases 

involve two distinct workforces, with construction often a contract workforce and operations, 

mainly company employees. The construction workforce—FIFO in the Pilbara—were 

characterised as highly transient and the largely ―unmanaged‖ aspect of the mining sector who 

had the capacity to damage the overall reputation of the mining operation. According to a 

mining respondent: 

Initial impressions are created by „construction‟, especially with the locals who struggle to 

separate construction from mining [workforce]. This unfortunately creates first and lasting 

impressions. (Mining) 

The social problems imported by mining were considered a potential concern for the Mid 

West (and indeed any community) due to alcohol and drug use as well as increased crime and 

prostitution, all reportedly exacerbated by the high levels of disposable incomes. Negative 

consequences were also identified for the natural environment arising from recreating 

workforce as described by a community respondent:  

Generally speaking the outlet is somewhere, usually in nature that the locals consider special. 

These generally become less special. (Community) 

In planning and managing mining in the Mid West, respondents to the study considered of 

paramount importance timely and coordinated planning for infrastructure development with a 

view to long term sustainable use. While ‗partnering‘ is an oft used axiom in resources 

industry public relations, the need for greater collaboration across the resources sector, 

incorporating a better understanding of potential shared benefits for communities and mining 

projects‘ business. In particular, the possibility of infrastructure sharing to resolve deficiencies 

was raised. Finally, managing the mining workforce‘s impact was considered an important 

aspect of positive mining industry/community relations. Some of these identified issues if not 
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planned and/or well managed have the potential to become risks for communities associated 

with mining in the Mid West; other potential areas are detailed in the following section.  

POTENTIAL RISKS FOR MID WEST COMMUNITIES  

This section will examine specific risks identified for Mid West particularly around the 

mining sector potential reach into the agriculture workforce and some cautionary aspects of 

mining for the community and region.  

Unlike other greenfield mining areas in Australia, current mining projects in the Mid West 

have limited competition with agriculture for land use. However, concerns were raised by 

community interviewees that mining would adversely impact upon the agricultural workforce 

and put this sector into further decline, effectively reducing the diversity of the Mid West 

economy.  

It was understood by study respondents that there was considerable support for new mining in 

the Mid West, with one interviewee considering mining as the potential ―economic saviour‖ 

of the region with the demise of agricultural production. However some community 

discernment was recommended, as a local government interviewee cautioned: 

It is important that communities are not too eager to see it happen, taking anything and not the 

best option, not that local communities necessarily have a say … when you are pro mining 

sometimes you just take whatever you can get without being selective about what is the best 

outcome. (Local Government) 

Finally there are risks for individual communities based on how they are perceived by the 

mining industry and the actual realisation of benefits; a reality that may be broader than the 

Mid West. A number of mining respondents discussed the tempering of community 

expectations due to the reduced scale and scope of mining in the region and the location of 

mining projects considerable distances from regional townships. As discussed by a mining 

interviewee:  

Communities can aggressively manipulate or overdo the extraction of benefit out of mining 

companies. If companies feel this way, there will be a minimalistic approach rather than an 

engaged approach. (Mining) 

This underscores a potential risk for Mid West communities that there may be minimal 

benefits due to mining‘s presence in their Shire or region, the permanent population may 

continue to decline and the identified challenges of mining, so evident in the Pilbara may 

become a reality in the Mid West.  

CONCLUSION 

Both the literature and study respondents emphasise the importance of economic diversity, 

which currently sets the Mid West‘s economy apart from the Pilbara. Recognition and support 

for this diversity is essential for sectors such as agriculture and SMEs who generally possess 

greater commitment to place and community. For sustainable regional development to occur, 

it appears necessary to engage all levels of government in taking responsibility for planning 

and overarching management of growth and development, particularly for regional 

infrastructure with the long term view in mind. From the mining sector, what is required is a 

greater integration of the mining workforce into existing communities, so that infrastructure 

can be better utilised and the mining workforce can connect with local people. This would 

also increase local spending by employees, reducing the ‗fly-over effect‘ already 

acknowledged as a negative consequence of a temporary mobile mining workforce.  
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As discussed, most of the mining activity in Australia tends to be in remote and regional 

areas. Ironically, this usually occur in places within closest proximity to mining activity and 

resource extraction which have experienced the lowest levels per capita of infrastructure 

investment, the most unaffordable housing, the highest levels of population turn-over, 

escalating cost of living and higher than average crime rates. If Australian wealth is to be truly 

sustainable, it is critical that institutional frameworks, growth-promoting policies and valuing 

of human capital be viewed as investments for the future.  

Most of the interviewees canvassed for this paper had experience of the Pilbara and had 

witnessed the risks associated with the slide into mono-economy status. Nonetheless, most 

welcomed mining development in the Mid West and the potential opportunities this would 

bring to the region. However, they were clear that careful planning and government, corporate 

and community commitment to infrastructure and social investment were critical if the 

mistakes made in the Pilbara were not to be repeated in the Mid West. Most acknowledged 

that mining would bring change but if the change was carefully managed by all stakeholders 

rather than allowed to occur in a rampant, unplanned manner then the outcomes would have 

broad benefit at the local and regional levels. 
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ABSTRACT 

Can leadership reflected as ‗agency‘ identify the source of institutional ‗path-dependency‘? 

To what extent may the foundations of path-dependency be discovered in policy 

development? If path-dependency is a reflection of agency and individual cultural 

perspectives can path-dependency be identified in the ideals and debates that underpin the 

rationales of individuals in emerging institutions? Overall, does the relationship between 

agency and path-dependency have implications for leadership and institutional cultural 

environments? In this paper, Welsh Assembly Member activity (agency as leadership) is 

analysed in relation to sources of path-dependency in the Welsh Assembly (WA) and through 

leadership theory individual action in a new and evolving institution investigated. Two sets of 

interviews and surveys provide AM perspectives of the Assembly in relation to the evolving 

leadership capability and institutional culture. 

 

INTRODUCTION 

Through leadership theory it is possible to identify and analyse cultural issues and 

environments in institutional settings. This paper investigates relationships between agency, 

leadership, path-dependency and cultural development in a new and evolving institution. 

Leadership theory and practice as well as cultural perspectives of Welsh Assembly Members 

(AMs) are examined in relation to path-dependency in an embryonic and evolving institution 

(the Welsh Assembly). Interviews and surveys provide AM perspectives regarding the 

emerging structure, leadership capability and institutional culture of the Assembly.  

In an attempt to ascertain perceptions of leadership and culture within the WA and identify 

how these were developing in relation to possible future directions and external variables, 

surveys and sets of interviews were undertaken with political actors (mainly AMs) during 

2001-02 and 2006-07. Qualitative data samples are difficult to replicate and following 

analysis of the first round of data and on-going debates regarding devolution the initial survey 

and interviews were revisited and revised in relation to the initial data collection and analysis 

as well as developments and change within the WA. Each phase of data collection 

concentrated on validity, involved small samples and through inductive procedures 

constructed an understanding of specific situations at distinct historical moments. 

The initial data set identified issues regarding agency as well as problems relating to a 

historical starting point for path-dependency. Consequently, the second round of interviews 

and survey started to investigate these issues further and as well as deal with culture, 

explicitly concentrate on questions regarding leadership in relation to the formation of the 

institution and its on-going development. 

mailto:kerry.e.howell@plymouth.ac.uk
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In both sets of data collection, AMs from all existing Welsh political parties were posed 

questions regarding Whitehall/Westminster perspectives of politics in relation to those of the 

WA and the extent to which new distinct structures, systems and norms had emerged. 

Through questions about internal and external relationships AM cultural perspectives about 

the evolving institution were explored.
1
 Indeed, in this paper the issues and questions outlined 

above are investigated in the following way. First, path-dependency is explained and 

difficulties regarding agency and historical determinism examined. Second, 

conceptualisations of culture and leadership are overviewed and relationships between group 

activity, behaviour (agency) and leadership theory (primarily democratic leadership) 

investigated. Furthermore, through synthesis of historical institutionalism and leadership in 

terms of agency and path-dependency a theoretical framework is developed. Third, primary 

and secondary data are analysed through the theoretical framework incorporating agency, 

leadership, path-dependency and institutional culture. Finally, through this analysis issues 

regarding the component parts of the theoretical framework as well as the practical 

implications for institutional, cultural and leadership capability in the evolving institution are 

identified and conclusions drawn. Overall, theoretical and practical implications regarding 

institutional culture and leadership are identified. 

PATH-DEPENDENCY AND AGENCY ISSUES 

Path-dependency has been extensively discussed and analysed in relation to a number of 

policy issues and organisational situations (for further see Bulmer, 1994, 1997; Bulmer et al, 

2001; Bulmer and Burch, 2001; Hall and Taylor, 1996; Howell, 2007; 2009; Immergut, 1998; 

March and Olsen, 1999; Peters, 2001; Peters et al, 2005; Pierson 1996; Thelan and Steinmo, 

1992). There are deficiencies for positivist objectivity with path-dependency in terms of 

subjectivity regarding historical starting point and the deterministic inference this implies. 

However, with regard to such criticism, March and Olsen (1994; 1996) argued that the idea of 

subjective value was being lost in the social sciences and that positivist objectivity was 

‗inherently incapable of addressing the most important questions of political life, given that it 

could not integrate individual action with fundamental normative premises or with the 

collective nature of most important political activity‘ (cited in Peters, 2001, p. 26) 

Furthermore, rather than fitting a positivist perspective human beings are ‗suspended in webs 

of significance that they themselves have spun, I take culture to be those webs, and the 

analysis of it to be therefore not an experimental science in search of law but an interpretive 

one in search of meaning‘ (Geertz, 1993; p. 5). This paper concentrates on validity rather than 

reliability and uses a qualitative (non-positivist) constructivist approach which allows an 

analysis of ‗individual action‘ as well as the collective nature of ‗important political activity‘ 

in the WA. The task in this paper are twofold; ‗to uncover the conceptual structures that 

inform (AM agency and their social discourse) and to construct a system of analysis (to 

understand how AM leadership impacts on the cultural formation within the institution)‘ 

(ibid, p. 27). 

                                                 
1
  Semi-structured interviews were undertaken in 2001-02 with, Peter Black AM, Andrew Davies AM 

(Economic Development Minister), Glyn Davies AM, Ron Davies AM, William Graham AM, Carwyn Jones 

AM (Open Government Minister), David Lloyd AM, Dafydd Wigley AM and a Civil Servant of the Local 

Government Finance Division. Semi-structured interviews were undertaken in 2007-08 with Leighton 

Andrews AM, Eleanor Burnham AM, Desmond Clifford (Head of EU Office for Wales), John Griffith AM, 

David Lloyd AM, John Owen Thomas AM, Jenny Randersen AM, John Williams AM, Dafydd Wigley ex-

AM.  
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Institutions involve formal and/or informal procedures, routines, norms and conventions 

which are embedded in structure and polity (Hall and Taylor, 1996). These range from rules 

embedded in the constitution to accepted conventions or informal agreements. Path-

dependency means that ideas incorporated in the formation of an institution are endogenous to 

present and future decisions. Institutions only change in relation to past decisions; change is 

‗path-dependent in that initial choices determine later developments and once a particular 

pathway been selected, alternatives tend to be ruled out thereafter‘ (Bulmer and Burch, 2001, 

p. 81). However, attention on agency may highlight ‗dissensus … that exists beneath the 

surface of a programme, or organisational field and … (overcome possible) neglect of the 

forces for change‘ (Peters et al, 2005, p. 1275, author‘s brackets). Without considering the 

dynamics of agency, path-dependency may fail to provide a full explanation of change 

because history as a logical trajectory on the basis of retrospective rationality illustrates long 

term persistent patterns which support the starting point or historical moment (ibid). 

Consequently, one must assess the actions of individuals because ‗small choices in 

institutional arrangements can have remarkable consequences‘ (ibid, p. 1287).  

Peters
2
 (unpublished draft) outlined a number of difficulties with path-dependency in relation 

to the role of the actor or agent in its formulation as well as the distinction between policies 

and outcomes. Peters considered that further empirical analysis was necessary on the question 

of how path-dependency is produced. Furthermore, a number of commentators have argued 

‗that historical institutionalism has weak assumptions of agency and tend to ignore the 

importance of actors in the process of maintaining the path‘ (Peters, unpublished draft; pp 6-

7). Indeed, such discrepancies may be explored through assessing the actions/thoughts of 

AMs in the new institution in relation to developing legislation as well as pre-devolution 

Welsh historical and political literature. A study of the early years of the WA provides an 

opportunity to assess discrepancies raised by path-dependency and agency as well as modes 

of decision-making in relation to leadership (specifically democratic leadership) and culture. 

This paper draws on agency, path-dependency, democratic leadership and culture to identify 

how the Assembly mediates political difference and considers whether AM interpretations of 

the institution, leadership and policy are formed through self reflective processes and shaped 

by collective associations in relation to social, cultural and historical norms (Immergut, 1998). 

CULTURAL ISSUES AND LEADERSHIP: CONCEPTUALISATIONS 

Schein (1996) considered leadership and culture to be elements of an institutional process 

through which behaviour is temporally transformed and refined. Organisations disseminate 

behaviours which provide accepted values and norms for new recruits and on-going decision-

making as well as daily interaction. Consequently, leadership and culture were intrinsic for an 

institution because they define or influence norms and behaviour (ibid). Trice and Beyer 

(1984) argued that culture incorporated the ‗system of … publicly and collectively accepted 

meanings operating for a given group at a given time‘ (p. 654). In such a way, ‗values and 

beliefs are both created by and revealed to members of organisations and those with whom 

they interact‘ (Dawson, 1996, p. 142). Separate institutions can encompass different types of 

culture which reflect ‗their particular history and circumstances of definite groups within 

organisations‘ (Salaman, 1979; p. 184).  

Theoretical and empirical studies regarding culture have moved beyond structure in terms of 

rules and rational-choice and emphasise values, norms, assumptions and beliefs (Schein, 

1996; Hofstede, 1994). Commentators have realised structure provides a theoretical frame-

work that only partially explained human behaviour in institutions (Dawson, 1996; Dirsmith 

                                                 
2
  The author would like to thank Professor Guy Peters for allowing the use of this unpublished text. 
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and Covaleski, 1985; Fox, 1974; Gouldner, 1954). Institutional values, norms, assumptions 

and beliefs that may be identified in wider social situations and historical process are essential 

for understanding the relationship between leadership and culture. However, when assessing 

leadership it becomes clear that it is an enigmatic concept that requires some discussion. 

Indeed, there is no single definition or formula and numerous commentators and academics 

have posited definitions (Wilson, 1945; Barnard, 1948; Adorno, 1950; Kutner, 1950; Stogdill, 

1950; Kretch et al, 1952; Fromm, 1965; Lewin, 1987; Bass, 1990; Grint, 1997; Adams, 2007).  

This paper concentrates on democratic leadership theory but recognises that there are other 

important theoretical perspectives relating to leadership. These include: trait theory 

(Northouse, 2004; Stogdill, 1948), which revolves around the idea that leadership skills and 

capability are nomothetic and identifiable through specific traits. Emergent leadership on the 

other hand may be learned and is based on the position an individual holds within an 

organisation. Similar to this is transformational leadership which identifies relationships 

between leadership and followership and concentrates on empowering individuals and 

extending leadership capability (Burns, 1978; Bass, 1985; 1990). Conversely, transactional 

leadership influences people through rewards and/or punishments in relation to goal 

attainment and is primarily concerned with the completion of the task (Kuhnert, 1994; 

Kuhnert and Lewis, 1987). Autocratic leadership involves independent decisions taken by the 

leader regarding how tasks will be carried out (White and Lippit, 1960). The autocratic leader 

‗makes a decision with no consultation … and announces it as a fait accompli‘ (Campbell, 

1997; p 89). In contrast to autocratic leadership, servant leadership requires the leader to serve 

the group and ensure tasks are performed through empathy, awareness and persuasion (Hesse 

2001; Greenleaf, 2007). Other leadership theories include people-oriented (Fielder, 1967), 

environment (Carmazzi, 2005) and situation theories (Kumar et al, 2008).This paper 

concentrates on leadership in a democratic context or democratic leadership in relation to the 

Welsh Assembly. There is an abundance of literature describing, discussing and providing 

definitions of democracy (see Aristotle, Plato, Locke, Kant, Rousseau, Paine, Mill, Dahl, 

Schumpeter, Shapiro) but little on the notion of democratic leadership. Lewin (1987) called 

for social science to develop a more in depth comprehension of democratic leadership and 

followership. Group activity underpins the concept of democratic leadership and agendas and 

motives must be inclusive, accountable, transparent and open. Indeed, central elements of 

democratic leadership could be closely related to issues and rationales underpinning 

arguments for Welsh devolution. For further see, Democratic Declaration (1994) Government 

for Wales Act (1998), Putting Wales First (2000), the Richard Commission (2004) and the 

Government for Wales Act (2006).  

Bass (1990) considered that leadership was about behaviour not formal positions and for 

democratic leadership behaviour was the main and central component. In a democratic 

context, the function of leadership involved action that assists the group in the achievement of 

desired outcomes, while at the same time promoted behaviours that sustain the democratic 

process. Krech et al (1962) argued that the main function of the democratic leader was to 

ensure participation in the decision-making processes and encourage the dispersal rather than 

concentration of responsibility. Nagel (1987) went further than this and argued that 

democratic leadership should not simply ensure authority dispersion but remind people that 

they have ‗collective responsibilities‘. Democratic leadership reflects aspects of positive 

liberty or a developmental democracy that ensures all interests are represented and considered 

equally. Once interests are represented further issues arise; are group members capable of 

representing their own interests? Will participation in elections and decision-making teach the 

population and interest groupings to participate in democracy more effectively? ‗People think 

it fanciful to expect so much from what seems so slight a cause – to recognise a potent 
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instrument of mental improvement in the exercise of political franchises by manual labourers. 

Yet unless substantial mental cultivation in the mass of mankind is to be a mere vision this is 

the road by which it must come‘ (Mill, 1988, p. 274). 

Democratic leaders should ensure that members or followers have the opportunity to become 

leaders themselves; the leadership base should continually be broadened (Baker, 1982, p. 

325). Democratic leaders engender productive, effective democratic policy-making and 

facilitate a deliberative process to ensure these objectives. Overall, we may argue that ‗webs 

of significance‘ meaning and wider social specific values relating to historical process can be 

identified in Welsh politics in terms of the continued arguments for democratic accountability. 

Indeed, this paper investigates whether the WA embodies a Welsh leadership which is 

reflected in values, policy-making and cultural production. Schein (1996) argued that  

‗we must not confuse the individual assumptions of the leader with the shared assumptions that 

define the concept of culture. Culture only arises when those individual assumptions lead to 

shared experiences that solve the group‘s problems of external survival and internal integration. 

Culture is created by shared experience, but it is the leader who initiates this process by 

imposing his or her beliefs, values and assumptions at the outset‘ (p. 225, author‘s brackets).  

To assess these issues this study requires an overview of recent Welsh historical and political 

literature and identify perspectives (agency) that existed in the Assembly during its early 

years and those that persist today in relation to possible examples of path-dependency. 

WELSH DEVOLUTION, PATH-DEPENDENCY AND EARLY CULTURE: ISSUES FOR 

LEADERSHIP 

As with democratic leadership many of the arguments for devolution and the WA were based 

around values relating to levels of participation, transparency, inclusiveness, accountability 

and autonomy. Even if these arguments were not categorically distinguishable at a general 

level, for many years Plaid Cymru, the Liberal Democrats and the Welsh Labour Party called 

for QUANGO accountability and democratic control of the Welsh Office (WO). In 1992 the 

Welsh Labour Party made clear that ‗power must be decentralised from Whitehall to local 

communities in order to create a system of government that is both efficient and responsive to 

their needs‘ (Opportunity Wales, 1992 cited in Chaney et al 2001; p 3). Griffith (1950) argued 

that ‗what Wales needs now, above all else, is a greater measure of responsibility for its own 

future, it needs the challenge and all the heart searching it involves‘ (p. 182) in general, 

‗Welshmen would regard administrative devolution as a necessary step‘ (p. 183). Fifty years 

on little had changed however, with the Government of Wales Act (1998) a level of 

devolution was realised and with the Assembly, one may argue, the heart searching began.  

Pre-devolution Wales lacked an institutional focus and culture was built on factors such as 

language, religion and education. With the realisation of the WA it was possible that this 

would change and the new institution provided another factor for building culture and identity 

(see Howell, 2003; 2007; 2009). Further considerations regarding the WA as embodying 

leadership in the form of cultural producer can be ascertained from studies undertaken by a 

number of political scientists and historians. Barry Jones and Balsom (2000) argued that even 

though the institutional change in Wales was ‗ahead of individual attitudinal change‘ (p. 283) 

a new civic culture was developing. Wyn Jones and Trystan (1999) considered that the 

legitimacy of the WA would depend on its ability to translate the rhetoric of inclusiveness 

into reality through incorporating all of Wales. Historical texts produced by Davies (1990), 

Evans (1981), Williams (1985) and Williams (1971) also raise concerns regarding the role of 

an assembly in relation to Wales. For example, Davies (1990) considered that through the 

growth of a political institution the Welsh would find their voice and define themselves.  
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FRAMEWORK FOR ANALYSIS: PRIMARY AND SECONDARY DATA 

To assist analysis of data this paper developed a framework consisting of AM agency in 

relation to leadership and path dependency as the basis for institutional culture; this provides a 

means of assessing the relationship between AM agency as leadership and path-dependency 

as institutional culture. The framework is designed to allow the analysis to ascertain linkage 

between agency and path-dependency in the form of leadership and identify ideas and ideals 

regarding individual interpretations that become the values and norms underpinning 

institutional culture. As noted in the introduction the data consists of two surveys, individual 

interviews and historical or more general perspectives of devolution and the WA.
3
  

In the first set of interviews AMs were concerned with developing institutional culture and 

through agency and leadership converting individual perspectives into a coherent structure. 

Consequently, ideas such as democratic accountability, inclusivity, diversity, transparency 

and representation provided tangible agency issues on, which the embryonic culture could be 

based. Indeed, these ideals still provided underpinning for path-dependency, leadership 

capability and the institutional culture further investigated through the second set of 

interviews. 

AM SURVEYS 2001 AND 2006: A GENERIC PERSPECTIVE 

The survey data (2001; 2006) allowed comparative analysis of AM perspectives and clear 

indication of temporal change. The initial survey illustrated support for an evolutionary 

approach to devolution when 91% of respondents considered that existing arrangements 

between the WA and Whitehall/Westminster provided a starting point for transition toward 

greater legislative powers for the WA. Such a perspective was supported by 64% of 

respondents who considered the Assembly required tax raising powers. Furthermore, when 

questioned about constitutional arrangements, 86% of AMs thought revisions were needed if 

the WA was to function as a fully democratic institution. These results indicate that, in 

general, AM agency and leadership capabilities pursued WA reforms linked to a path-

dependency which would extend their power-base and enhance the democratic credibility of 

the emerging institutional culture. Arguments for devolution and the WA were based around 

values relating to democratic deficit, participation, transparency, inclusiveness, accountability 

and autonomy. Even if these values were not categorically distinguishable at a general level, 

for many years Plaid Cymru, the Liberal Democrats and the Welsh Labour Party (WLP) 

called for QUANGO accountability and democratic control of the Welsh Office (WO).  

In 1992 the WLP made clear that ‗power must be decentralised from Whitehall to local 

communities in order to create a system of government that is both efficient and responsive to 

their needs‘ (Opportunity Wales, 1992, cited in Chaney et al, 2001, p. 3). Such values involve 

the main tenets of democratic leadership and identify a close relationship between the 

theoretical framework outlined above and practical situation discussed here. 

Accountability and democratic control continued to be on-going concerns for the Assembly 

membership in 2006. All AMs that responded to the 2006 survey clearly thought that the 

Assembly provided a vehicle for leadership in Wales. However, the number that thought 

existing arrangements provided the basis for greater legislative powers fell to 60% (this could 

                                                 
3
  To ensure a level of anonymity and aid analysis interviewees are referred to in terms of party and interview 1 

(2001-02) or interview 2 (2006-07) e.g. Plaid Cymru AM (a-1) designates 2001-02 and Labour AM (a-2) 

identifies 2006-07. The 2001 survey will be labelled Survey One and the 2006 survey labelled Survey Two 

(Response rate for Survey 1 was 50% and Survey 2, 30%). 
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mean that 40% either considered the WA had enough powers or that the existing institution 

no longer provided the basis for the appropriation of further powers). Furthermore, 85% of 

AMs did not think the WA should have tax raising powers (a large change from the 2001 

survey which may reflect the idea that greater legislative powers were required if tax raising 

capabilities were to be successfully deployed and administered by the institution). Indeed, 

80% considered that revisions were required if the Assembly was to act as a fully functioning 

democratic institution (this does seem to indicate that the rationale for the response to tax 

raising capabilities and greater legislative powers related to an overhaul of the institution in 

terms of its democratic validity). For example, even though Peter Hain (Secretary of State for 

Wales) considered that the Government for Wales Act (2006) ‗settles Wales constitutional 

future for a generation‘ (Western Mail, April 19
th

 2006, p. 2) certain pressure groups in Wales 

disagreed. Based on arguments for primary legislation and an enhanced democratic role for 

the WA in Welsh affairs, pressure groups such as Tomorrow‘s Wales wanted further powers 

for the Assembly. Only then can Wales be governed ‗properly and effectively‘ (ibid). The 

responses from the AMs in the survey reflect these sentiments and identify close relationships 

between AM agency and institutional path-dependency in the form of leadership and culture; 

the following interviews intend to investigate these relationships and issues further. 

AM INTERVIEWS: AGENCY, LEADERSHIP AND CULTURAL PATH-DEPENDENCY 

This section analyses the interviews in relation to the framework set out above 

(Agency/Leadership and Path-dependency/Institutional Culture). As noted in the introduction, 

qualitative data samples are difficult to replicate and following results and analysis from the 

first round of data collection and on-going debates regarding devolution the initial questions 

were adapted and further questions included in the semi-structured interview framework. The 

interviews involved small samples and the data collection and analysis concentrated on 

validity. In the second set of interviews it became apparent that leadership was not only about 

individual introspection regarding the Assembly (even though this was still important) but 

also about the institution as a representation of Welshness and related issues regarding Wales 

as a region of the UK and emerging relationships with the EU.  

Agency and Leadership 

In terms of cultural development, leadership may be identified through the actions and 

strategy of Ron Davies in the early 1990s. During this period there was a general recognition 

that greater democratic accountability was required for Wales. And it is interesting that at the 

same time as the Democratic Declaration (1994),
4
 Ron Davies identified inclusiveness as the 

basis of devolution; inclusiveness based on democracy and accountability for Wales. ‗I started 

using the word inclusiveness in 1994-95 when I was having discussions with the other 

political parties and it seemed to me a sort of buzzword almost a code word for 

proportionality. But I could not say proportionality – and it gradually seeped into the [Welsh 

                                                 
4
  Values such as accountability, democracy and inclusiveness were outlined in the Democracy Declaration 

(1994) which gave embryonic arguments for an Assembly and underpinned cross-party path-dependency or 

cultural perspective. The Declaration was approved by a Constitutional Conference of 250 people who 

represented local authorities, political parties, trade unions and churches in Wales. Osmond (1995; pp 171-2) 

argued that the ‗conference registered a land-mark in Welsh politics. A strong intellectual case for legislative 

and financial powers for a Parliament was made, as well as inclusive and transparent democracy in its 

elections and procedures‘. The Declaration outlined an ‗elected parliament, cultural diversity, gender balance, 

responsibility and greater democracy in terms of electoral procedures and representation‘ (ibid; pp 187-88). 

Issues linked to those identified in the Declaration may be seen in the discussions that formed the devolution 

legislation, and informed Assembly initiatives and debates thereafter e.g. Government for Wales Act (1998), 

Putting Wales First (2000), the Richard Commission (2004) and the Government for Wales Act (2006).  



ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
60 

Labour] Party‘s use and from that it seeped into wider use‘ (Interview with Ron Davies cited 

in Chaney and Fevre, 2001; p 23). In a deposition to the Richard Commission, Ron Davies 

outlined that the blueprint or initial legislation for the WA had been formulated on the basis of 

inclusivity and powers sharing.  

„It was about … having a system … where information, power and decision-making would be 

shared. It was based on proportionality so that the elected representatives from all parties in 

Wales would be included. It was based on the idea of partnership … The construction was 

therefore an inclusive Assembly – a unique model of government designed for the particular 

circumstances here in Wales‟ (Richard Commission, 2004; Ron Davies). 

Inclusivity was born of political expediency, however one may argue the universal acceptance 

of the term involved a receptive audience in specific political parties and civic society in 

general. Overall, the extent that inclusivity was perceived as the basis of political expediency 

or an ideal that emanated from democratic accountability and representation in a Welsh 

context was debateable. Plaid Cymru AM (a-1) argued that rather than political expediency 

inclusivity, transparency and accountability represented a specific form of Welsh political 

culture. He considered that the Assembly was the outcome of a developing consciousness that 

recognised the need for a political structure to meet the political aspirations that existed in 

Wales. However, as identified in Survey One, during the early years of the Assembly there 

existed some discontent with the settlement and the consequent structure and culture 

developed on the basis of this. For example, Labour AM (c-1) argued that if wholesale 

cultural changes were to be realised AMs needed to act in different ways. He considered too 

much confidentiality remained and too little accountability had been realised, the system was 

closed and still represented a Whitehall/Westminster institutional culture. Plaid Cymru AM 

(b-1) agreed with Labour AM (c-1) and thought that when the WA was initiated it was 

heavily influenced by a Whitehall/Westminster perspective, for instance ‗it was the same civil 

service and the same way of doing things in government. Of the original sixty members, only 

seven were previously MPs, in other words fifty-three were completely new to politics‘. AMs 

would eventually become professional politicians and develop a new institutional culture but 

because they were uncertain of their role they would need to learn quickly and develop norms 

and symbols if their role in the institution was to be clear.  

In 2006 Plaid Cymru (a-2) considered that AMs had learned these lessons quickly and 

perceived a clear relationship between individual agency and leadership as the basis of path-

dependency and institutional culture, which provided the impetus and rationale for 

institutional and political leadership. He argued that AM leadership (especially in Plaid 

Cymru) involved democratic principles and self-determinism; self-determinism at the 

national, party and Assembly levels. Furthermore, he considered that as an institution the WA 

provided leadership in Europe and argued that full Welsh membership of the EU was very 

necessary because Scotland and England as well as Wales would be strengthened if all were 

full individual members. Indeed, the Assembly helps the Welsh to identify self and assists in 

developing pride in their Welshness; it is a form of symbolic leadership. Such has 

implications for the thoughts of Labour AM (b-1) in 2001 who stressed that for the first time 

ever; ‗we have our own directly elected institution‘. He argued that the Assembly was an 

institution, which for the first time ever provided the Welsh people with a national symbol, an 

institution where the focus is the representation of the people of Wales. An institution that 

provided leadership and reflected cultural perspectives through the values it embodied. Such 

involves a level of democratic leadership where ‗the good or interests of each person … given 

equal consideration (and) all members are … capable of making decisions on behalf of the 

demos‘ (Dahl, 1989, p. 85).  



ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
61 

Such interpretations of the Assembly identified a relationship between agency and path-

dependency in terms of individual conceptions of leadership and the institution as a vehicle 

that embodies Welsh leadership. In this context, how the institution should act was outlined 

by Plaid Cymru Ex-AM (b-2) who considered that both democratic and autocratic leadership 

procedures were necessary for a fully functioning Assembly. Inclusivity was useful but 

balance was required. ‗I wouldn‘t argue for a moment that you shouldn‘t consult people or 

decisions were not transparent‘ in a functioning democratic institution, ‗but decisions need to 

be taken‘. Labour AM (a-2) thought that the Assembly provided leadership for Wales and 

following the Government for Wales Act (2006) this would increasingly be the case
5
.  

The head of the Brussels Welsh Office (WO) was able to further illustrate how the Assembly 

provided leadership for Wales through explaining the relationship between his Office and the 

European Union (EU). Post-devolution the Welsh Assembly Government (WAG), the 

Assembly and recently formed Welsh Office in Brussels ensured a coherent Welsh approach 

and strategy to the EU (especially regarding the advanced stages of EU Regional 

Development Policy negotiations). Regions in England that were beneficiaries of the same 

policy took much longer to deal with issues relating to regional development because of 

difficulties involved in negotiating with numerous local authorities and the problems this 

causes for a combined strategic vision. 

Before devolution Wales was unable to speak with one voice and strategy regarding EU 

funding and policy development remained uncoordinated. Wales had a limited profile and 

unlike Scotland and Ireland was not really recognised by EU institutions. Devolution has 

changed this but the Welsh Office in Brussels and the Assembly still needed to ensure 

visibility. The Assembly displayed leadership in the EU through the WO and extensive 

networks. However, he noted that, complacency was not an option as the journey had just 

begun.  

As personification of an embryonic leadership the way AMs perceived the reasons for 

devolution in relation to the rationale for the Assembly provides important insights into the 

developing institution and indicates agency in relation to specific path-dependency. In 

general, AMs interviewed in 2001-02 thought the main reasons for devolution included:  

(a) Democratic deficit (no electoral mandate) 

(b) Colonial rule through QUANGOs and non-Welsh Secretary‟s of State (a form of 

occupation) 

                                                 
5
  The third part of the Government of Wales Act 2006 outlines the Assembly‘s existing powers in terms of 

Measures, legislative competences and procedures (see Part 3; 93-102). The ‗Assembly may make laws to be 

known as Measures of the National Assembly for Wales‘ (93; 1) ‗within the Assembly‘s legislative 

competence … if it falls within sub section (4) or (5)‘ (94; 3). An Assembly Measure provision falls within 

sub-section (4) or (5) only if ‗it relates to one or more of the matters specified in Part 1 of Schedule 5 and it 

neither applies otherwise than in relation to Wales nor confers, imposes, modifies or removes … functions 

exercisable otherwise than in relation to Wales (94; 4a, 4b). Part 4 of the Act is more strategic and provides 

the mechanisms for calling a referendum regarding primary powers. However, Jones-Parry (2009) considered 

that there may be limited support for a referendum; that said, success in a referendum might be attainable but 

there is some uncertainty regarding Welsh opinion. A single issue question would be required. However, 

what should this incorporate and who will lead the campaign was unclear? What about turnout? The date was 

also perceived as problematic; June 2010 following the Westminster elections and before the Assembly 

elections in 2011? This would have meant putting before Parliament in early January 2010 so as to incur 120 

days then a referendum in late Autumn 2010. It is likely that the entire process will take at least six months. 

Consequently, a referendum in Autumn 2010 is possible and would be preferable to other mooted dates i.e. 

on the same day as or following Assembly elections in 2011. However, this leaves only 3 months to inform 

people about the Act. The Conservatives consider that the referendum should be held if a request is made.  
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(c) A voice in the EU 

(d) Leadership of Ron Davies and inheritance from John Smith (pro-devolutionist).  

(e) Inclusivity in terms of redistributing goods and justice through economies of scale and 

heterogeneity 

From these rationales for devolution we may begin to develop an understanding of AM 

agency or perspectives and the basis of path-dependency in the evolving institution. In 

general, we are dealing with issues that directly relate with ideals such as; democratic 

accountability, internal and external representation, historical precedence, a leadership willing 

to take these issues forward and inclusive politics in decision-making and distribution of 

justice. Indeed, these issues are closely related with those identified in the Democratic 

Declaration (1994) as well as previous deliberations and documentation relating to rationales 

for Welsh empowerment. For example, Williams (1985) argued history has been central to the 

continual re-incarnation of Welshness and cultural producers or Welsh ‗movers and shapers 

have repeatedly employed history … to turn a past into an instrument with which a present 

can build a future‘ (p. 304) 

By 2006 AMs considered, that as envisaged in the initial stages, the Assembly remained 

inclusive, open and transparent in the way it functioned. Liberal AM (a-2) thought that the 

leadership style and culture of the Assembly was supposed to have been completely open and 

inclusive. However, it soon became evident (especially for the First Minister and WAG) that 

if you are open to the press (especially the tabloids) information supplied would be distorted 

and primarily used as criticism of Assembly initiatives. Consequently, for governments or 

ministers there needed to be a systematic shift away from the idea of complete transparency. 

Inclusivity is sought in terms of formulating policy decisions but such is exacerbated through 

funding issues. Indeed, in certain situations only specific policies may be pursued even 

though inclusive discussion would opt for alternative outcomes. That said, in general 

Assembly institutional culture and leadership styles are still ground in the initial ideals based 

around democratic accountability, inclusivity, transparency and representation. 

Path-dependency and Institutional Culture  

Arguments that a WA should, could or does symbolise leadership in the form of cultural 

production can be ascertained from studies undertaken by a number of political scientists and 

historians. Barry Jones and Balsom (2000) argued that even though the institutional change in 

Wales was ‗ahead of individual attitudinal change‘ (p. 283) a new civic culture was 

developing. Wyn Jones and Trystan (1999) considered that the legitimacy of the WA would 

depend on its ability to translate the rhetoric of inclusiveness into reality through 

incorporating all of Wales. Historical texts produced by Davies (1990), Evans (1981), 

Williams (1985) and Williams (1971) also raise concerns regarding the role of an assembly in 

relation to Wales. For example, Davies (1990) considered that through the growth of a 

political institution the Welsh would find their voice and define themselves.  

Pre-devolution Wales lacked an institutional focus and culture was built on factors such as 

language, religion and education and the new institution provided an important vehicle for 

expanding notions of culture and identity (Howell, 2003; 2007; 2009). Devolution enabled an 

institution through which further facets of leadership path-dependency and institutional 

culture could emerge. However, Conservative AM (a-1) thought that the WA was missing a 

distinct path-dependency and institutional culture because the WLP and local government 

cultures had been the dominant forces. AMs were being steamrollered into new norms and 

scripts or WLP culture which included Welsh local government perspectives. Such was still 

considered the situation by Plaid AM (a-2) who thought that in 2006-07 the predominant 



ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
63 

culture and leadership within the Assembly was dominated by WLP ideals this provided the 

basis for complicity with UK Labour, which would not be challenged until there was a change 

of Assembly government.  

However, one may argue that the synthesis of Labour and local government perspectives 

could be perceived as an emerging institutional culture. This counters arguments forwarded 

by Plaid Cymru AM (a-1) and Labour AM (a-1) who denied the inclusion of local 

government perspectives in institutional arrangement but provided some agreement with the 

Civil Servant (2001 interviews) who acknowledged local government norms and scripts 

played a part in the development of a new institutional culture. Labour AM (b-1) indicated 

that the structure allowed the development of a different institutional culture. In addition, an 

electoral system based on Proportional Representation (PR) provided diversity and because of 

this, as well as the scale of government, the Assembly looks toward inclusivity. ―I know it‘s 

an over-used phrase but inclusivity was to be a new focus. The fact that we have a focus on 

PR means that diversity and inclusivity are built into the foundations of the NAW, this was 

clearly a deliberate attempt to promote diversity‖.  

In general, in 2001-02 AMs considered that new norms and values based on pre-devolution 

ideas were being constructed as the Assembly developed. Labour AM (a-1) argued that the 

Assembly possessed an institutional culture that incorporated inclusivity. However, he 

thought that politics in the Assembly were still confrontational. He stated that politics ‗were 

not as confrontational as Westminster but were still politics with an edge‘. He did not think 

one could have a chamber ‗where people stand up and be reasonable with each other all the 

time. It bores the public. It blurs the edge of the debate‘ Similar issues were raised in 2006-07 

by Labour AM (a-2) who noted that politics in the Assembly are more confrontational in 

terms of policy rather than the role of the Assembly itself, but it is still a million miles from 

the Yahoo politics of Westminster. There are differences between the parties and passionate 

debate about policy but not about the demands of the institution and its necessary trajectory. 

Consensual politics exist but not in an ideological context, insults are not used and language is 

measured. The more important the policy the more passionate the debate and under the new 

arrangements this will only increase. 

Labour AM (a-2) considered that inclusivity and transparency were still important parts of the 

culture within the Assembly. Devolution had been about opening politics up and groups that 

have worked with the Assembly from the outset would be up in arms if they were now 

omitted from the policy formulation process e.g. Older Peoples Forum etc. The separation of 

the legislature and executive was something that needed to occur but politics in the Assembly 

was still distinctly different from Westminster; politics are still informal, inclusive and 

consensual. However, the difference is less apparent than it was in the early years of the 

Assembly.  

Liberal AM (a-2) thought the distinction between inclusive politics of the initial years and the 

present will become more explicit during the third term when the corporate structure is 

officially dismantled and a sharper version of the reality of government emerges. However, at 

this point and for the foreseeable future the culture and leadership style in the Assembly was 

more open than Whitehall and Westminster and the stronger structure (post-2007) will 

reinforce this culture with an emphasis on new modes of leadership. Similar thoughts that 

underpinned path-dependency and shared assumptions were forwarded by Labour AM (a-2) 

who considered that the Assembly was increasingly seen as the institution that decided on 

policy and identified what happened in Wales. ‗Policy should be created in the Assembly and 

this should increasingly be the case‘. Indeed, over the last eight years clear red water has 

continued to emerge, which will increase again under the Government of Wales Act (2006).  
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In general, AMs concluded that there were contested debates and political differences 

regarding policy; however, inclusivity is clear for issues relating to devolution and how the 

institution should be taken forward. The Assembly is a cultural producer; it drives culture and 

nation building in Wales. Culture and identity has been strengthened by the Assembly. A 

large part of devolution has been the creation of a new Wales; a stronger Wales. The 

Assembly has developed belonging, cohesiveness and stronger positive cultural identity. Not 

an exclusive conceptualisation of Welshness but an inclusive perspective; one that has 

positive rather than negative views of others. Wales has lacked confidence for many years – 

creating a stronger positive identity creates stronger positive confident consumers and 

citizens. This involves an internal inclusivity informing cultural production through the idea 

of an inclusive Welshness that is adhered to by a majority of political parties in Wales. AMs 

thought that the Assembly was an important institution because it underlined that Wales exists 

(the WA had become an entity around which many social bodies congregate). The Assembly 

has become a symbol based on democratic ideals that empowered the people of Wales. 

Indeed, the initial ideas regarding path-dependency espoused by individual AMs in the first 

set of interviews were expanded upon in the second and provide an appropriate setting for the 

continuation and dissemination of democratic leadership. 

CONCLUSION 

This paper provides an analysis of empirical data (AM perceptions of the WA) through a 

theoretical framework including agency/leadership and path-dependency/institutional culture. 

In both sets of data, underlying ideals such as inclusivity, democratic accountability and 

representation informed AM perceptions and developing institutional culture. In the initial 

data, concepts such as inclusivity and transparency were more vigorously adhered to than in 

the second survey and set of interviews. However, underlying principles relating to 

democratic accountability and representation remained important ideals and provided the 

basis of a democratic leadership and institutional culture. 

The Assembly leadership evolved essential world-views, scripts and norms and even though 

strategic decisions would be taken in relation to these a distinct institutional culture emerged 

from the initial path-dependency. Culture arose through shared experience on the basis of 

initial policy and early leadership ideals realised through agency and leadership of individual 

AMs; these were ground in ideals linked with democratic accountability, inclusivity, diversity 

and transparency and a developing form of democratic leadership.  

Concepts such as inclusivity and transparency constituted underlying values and beliefs even 

though the realities of government diluted these ideals in terms of policies they were still 

important ideals in terms of an overall institutional culture and firmly ground in path-

dependency. The ‗individual assumptions‘ and ‗shared experiences‘ of AMs in relation to 

‗internal integration‘ and ‗external survival‘ led to an institutional culture not entirely based 

on ‗individual assumptions‘ but ‗negotiated assumptions‘ that ensured institutional leadership 

for Wales (Schein, 1997, p. 225).  

Inclusivity was initially used as a means of arguing for devolution and uniting disparate party 

positions. However, difference emerges between this concept as a political mechanism and 

cultural perspective; through the individual actions and interpretations of AMs inclusivity 

becomes an important basis for the direction of devolution. Inclusivity portrays AM agency in 

the formation of path-dependency where ‗small choices in institutional arrangements‘ enabled 

‗remarkable consequences‘ (Peters et al, 2005, p. 1278). Path-dependency is apparent in terms 

of some taken-for-granted ‗shared basic assumptions‘ (Schein, 1997) as they emerged from 

AMs historical perspectives in relation to evolving interpretation of documentation and 
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emerging Assembly structures. ‗Emerging stable relationships‘ drew on pre-devolution ideas 

and through shared learning in terms of concepts such as democratic accountability, 

inclusivity, transparency and openness etc, the membership developed institutional cultural 

perspectives through agency and the interpretation of worldviews (Schein, 1997, p. 17).  

Through democratic leadership theory this paper begins to provide some solutions for 

problems regarding agency and path-dependency, even though the difficulty of historical 

moment remains (and one might argue arbitrary). Overall, the data suggests that through 

agency or interpretive activity based on democratic accountability, transparency, inclusivity 

and representation brought into the institution by a democratic leadership the AMs developed 

a distinct path-dependency or institutional culture. Ideals that underpin the rationale for the 

Assembly are apparent in on-going policy formation or cultural production that provides 

democratic leadership for the Welsh people through representation at EU and UK levels while 

at the same time (in general) continues to maintain pressure for further democratic 

accountability through the realisation of primary powers. If a referendum was called for 

autumn 2010 there would need to be engagement with the Welsh populace and clear 

explanation regarding the issues. As would clear consistent questions regarding what would 

we be requested; law making powers or independence? In this context, does devolution end in 

an independent Wales? Was this always the path-dependency? 
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ABSTRACT 

This paper examines the structure, function and role of local business associations in home 

based business development within an urban region. Casey local government area (LGA), 

Victoria, is the focus, where nine local business associations in the area (as well as the local 

council) are evaluated in the context of support for local-based business development. The 

evaluation draws upon primary data collected by surveys of local home based businesses, and 

follows up by semi-structured interviews of representatives from these business associations 

and the local council. This paper identifies that local business associations are fragmented and 

have significant overlap in their activities of which the commonest activity is acting as a 

knowledge distribution node. The cash strapped local council is the most important node. All 

are restricted by vision and resources. As a result, the services provided have little impact on 

sustainable business development in Casey. 
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INTRODUCTION 

Business associations are widely recognised as catalysts for economic and business 

development in any economy. While the role of industry, regional and national business 

associations is well described in literature, there is little academic research on the role of local 

business associations in supporting home based businesses (HBB). The purpose of this paper 

is to widen our understanding of the knowledge distribution functions of local business 

associations (and local council in this context) and their contribution to business development. 

This is done by using network analysis as a tool, in particular for the development of HBB, in 

the Casey LGA as a case study. Casey is a part of the greater area of Melbourne, growing due 

to population factors, located on the outskirts of the continuum of urban sprawl of the 

Victorian state capital of Melbourne (Jain, 2007). Casey is used as a case study for this 

research. This paper briefly reviews the literature on the role of business associations in 

business development. The research method is then described. This is followed by a 

discussion of results and an outline of policy and research implications from the study. A 

conclusion ends the paper. 

mailto:ameetaj@deakin.edu.au


ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
69 

Table 1: Summary of Characteristics and Functions of Business Associations Worldwide 

Region 
Characteristics of  

Business Associations 

Functions of  

Business Associations 

USA 

McCormick et al. 

(2008) 

 Moret et al. (2008) 

Self funded: direct membership 

subscription, taxes, local 

government, foundation 

grants 

Defined by membership 

 

Leadership 

Organisational capabilities and strategies to 

target prospective investors 

Information  

Policy research 

Lobbying 

Public and media relations 

Marketing 

Fundraising 

Political relationships established 

 

Canada 

Gertler and Wolfe 

(2004) 

 

Sector spanning 

Operate nationally 

Poor funding of regional/ local 

business association 

 

Limited scope 

Networking 

 

UK  

Bennet (1998a) 

Bennet (1998b) 

Fallon and Brown 

(2004)  

Voluntary 

Influenced by geographic area 

Those approved by national 

association of British 

Chambers of Commerce were 

more influential 

Selective or collective services 

Special cells for migrant businesses 

 

Europe 

Bennet and Krebs 

(1994)  

Can be taxpayer funded or 

independent 

Initiation, planning and execution of programs 

for business development 

Italy 

Braczyk et al. (1998) 

Cooke et al. (2000) 

Otatti (2004) Bacaria 

et al. (2004)  

Usually for SMEs Forum for expression of needs of local business 

Knowledge distribution nodes 

Marketing centres 

Resource centres 

Germany  

Braczyk et al. (1998) 

Usually for large enterprises As above 

Singapore 

Yun (2004) 

Singapore Business 

Federation (2010) 

Government funded Bridge between government and business 

Facilitate co-ordination between public agencies 

and businesses 

Help government with business policy issues 

China  

Foster (2003) 

Zhang (2007) 

Government funded 

Developed as government led or 

grassroots initiated in 

entrepreneur driven regions 

Democratisation of China 

Reduction of authoritarian regime 

Obtaining permissions for entrepreneur driven 

capitalistic activity 

Developing and 

Transition 

economies 

Moore and Halamai 

(1993) 

 

Various Promote private sector 

Lobby for interest groups 

Promote political pluralism 

Strengthen property rights 

Facilitate horizontal and vertical co-ordination 

in businesses 

Reduce information costs 

Upgrade worker training 
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ROLE OF BUSINESS ASSOCIATIONS 

 

Business associations and chambers of commerce are membership organisations engaged in 

promoting the business interest of their members (U.S. Legal, 2009). The structure, role and 

effectiveness of business associations depend on the legal framework of the country and state 

they operate in. Business associations can be nationally linked or locally based. Table 1 

provides a brief summary of the characteristics and functions of business associations as 

described in literature. On the one hand business associations can be rudimentary, providing 

only networking services, and on the other hand at the other end of the spectrum they are full 

service influential organisations. Australia comes at the lower end of the spectrum with 

generally weak and small business associations. 

Industry based business associations such as the Melbourne Woolbrokers Association in 

Australia have a long history of fostering competitive collaboration (Merrett et al., 2008). Bell 

(1994) and Broad (2001) describe how in the eighties Australian business associations 

became more active in complex lobbying; explored options for associational activity; 

developed research based advocacy; expanded their range of services to their members such 

as training, advice on business strategy and assistance with enterprise bargaining, and formed 

cooperative alliances. Industry wide business associations in Australia have been strong 

proponents of the tariff structure protecting local industry and effectively lobbied various 

governments against abolishment of tariffs (Eccleston, 2000) and in shaping public policy in 

favour of the local tariff protected industries (Bell, 1995). Australian business associations are 

inherently different from those elsewhere given the differences in the political economy, legal 

framework and government structure under which these associations operate. Despite these 

specific aspects and their role in business development, there is little if any academic peer 

reviewed work on the role of local business associations in Australia. 

Local Business Associations are distinct from national or sector based organisations in that 

they offer specific services to their members rather than collective benefits (Bennett, 1995). 

Local business associations tend to be small, with a fragmented structure (Bennett, 1995). In 

England local business associations were found to bridge the gap between individual firms 

and the governments business support services (Edwards et al., 2002). 

Local business associations work as knowledge distribution nodes, whereby they provide their 

members with information about government programs and legislative requirements. 

Knowledge nodes are defined as ―a virtual artefact ... which provides a communication 

surface within people‖ (Christiansson, 1996, p. 125). This is a repository of information. 

These nodes have links to the users of this information (in this case local HBB). Local 

business associations are classified as knowledge distribution nodes in this paper as they are a 

repository of tacit human knowledge (Bontis, 1998) stored and distributed by humans as 

opposed to the digital knowledge nodes described in networking literature (Howard, 1989; 

Christiansson, 1996). There is a dearth of academic evaluation of the role of local business 

associations supporting HBB, and no evaluation of their knowledge distribution role in 

particular. 

LOCAL BUSINESS ASSOCIATIONS IN CASEY 

At the time of data collection, there were nine local business associations in Casey. Five of 

these, Women Making it Work, Monash University Berwick Business and Education Group 

(MUBBEG), Business Network International (BNI), Casey Cardinia Development Network 

and Casey Business Development Group (CBDG), were the associations looking at business 
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development throughout the City of Casey. The suburb based business associations were 

Berwick Chamber of Commerce, Cranbourne Chamber of Commerce, Hampton Park 

Networking Group and the Narre Warren Chamber of Commerce, located in precincts that are 

predominantly residential and retail. CBDG, the oldest business association in the region, 

ceased operations in July 2008 due to increasing competition from other associations opening 

in the area, lack of member attendance, and a lack of leadership and personnel.  

METHODOLOGY AND SAMPLE SELECTION 

The first part of the research
1
 comprised a survey of HBB in Casey. HBB can be defined as 

―those businesses where most of the work of the business was carried out at the home(s) of 

the operator(s) — these businesses are referred to as ‗Businesses operated at home‘ and where 

the business has no other premises owned or rented other than the home(s) of the operator(s) 

— these businesses are referred to as ‗Businesses operated from home‘‖ (Australian Bureau 

of Statistics, 2004). HBB sector is the most rapidly growing part of the economy, called the 

hidden engine of growth (Wang et al, 2008). This industry group was selected for this 

research on the basis of the significance of its employment in Casey. 67.4% of small 

businesses were HBB as of June 2004 (Australian Bureau of Statistics, 2004). Based on ABS 

estimates there should be about 6,000 HBB in Casey. HBB was identified as a high growth 

sector in the Business Development Strategy of the local council (City of Casey, 2002). HBB 

are scattered throughout suburban Casey. The aim of the survey was to assess uptake and 

usefulness of business association and local council programs and services used by HBB in 

Casey. A program or policy is ‗useful‘ if it helps the user achieve their objective. 

The survey instrument based on the model of regional and urban business development (Jain, 

2009) was sent to all HBB on The City of Casey
2
 business register. The survey participants 

were asked about the usefulness of programs run by business associations and the local 

council. The survey was conducted between April and August 2008. 724 HBB were surveyed, 

of which 140 replied giving a response rate of 19.3%. This is similar to 18% response rate in a 

study of HBB in Western Australia (Wang et al, 2008) considered to be acceptable for 

research analysis within the general variation between 17% and 60% in similar surveys (Hart, 

1987). Given that the survey responses did not present a widely divergent view of utilisation 

and usefulness of business association programs, it can be extrapolated for the entire 

population, as the non response bias in this sample is considered to be low (Armstrong and 

Overton, 1977). 

The survey was followed by semi-structured interviews of representatives from the nine 

business associations and the Casey Council. Interviews were conducted between November 

2008 and January 2009. These interviews aimed to assess the interviewee‘s perspective on 

how effective the programs are and if there are other initiatives that could work better.  

RESULTS FROM SURVEYS  

The survey of HBB in Casey demonstrated that 56% HBB used the services of business 

associations. In particular: 

 12% of the respondents had attended the programs of the Casey Business Development 

Group.  

                                                 
1
  The research data was collected as a part of a larger project evaluating business support for regional 

development. The questions and data are available on request from the author. 
2
  In this paper, The City of Casey is used to refer to the local government as an institution (also called Casey 

Council) and Casey to the LGA region itself, even though both relate to the same geographic area. 
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 9% were members of a networking group called Women Making it Work. 

 A much smaller percentage of respondents reported that they have attended some 

meetings/seminars held by their local chambers of commerce or another networking 

group  

A minority of five of the 140 responding HBB used industry specific, state level or national 

business associations. Evaluation of the role of these non-local business associations is 

outside the scope of this research. 

The survey data about the utilisation/uptake of programs (program adoption) has been 

analysed using network analysis tools. Network analysis has been used in the assessment of 

the strengths of the relationships between stakeholders in regional economies (for example 

see Martinez-Fernandez, 1999). Strong networks are associated with improved 

entrepreneurship and a healthier economy (Camagni, 1991; Klyver et al., 2008; Huber, 2009). 

Network analysis permits the identification of the key stakeholders and the strength of their 

association with other players in the local environment. 

Figure 1: Network Diagram Demonstrating Relationship between Home Based Business 

and Local Business Associations 

 

 

 

 



ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
73 

The data was analysed using UCINET (Borgatti et al., 2002) and then sociograms (graphic 

displays) of program utilisation obtained using NETDRAW (Borgatti, 2002). The data set 

produced by the survey is a rectangular matrix with each business treated as an ―ego‖ or 

―node‖ (Hanneman and Riddle, 2005, p. 9). Each business association is treated as an 

attribute. This type of analysis is used for the identification of the attributes to which each 

node is connected. The sociograms give a visual display of the number of connections of each 

attribute and node, and an overall display of the network. Further ―…use of egocentric 

methods...which focus on the individual…we get a pretty good picture of the local networks‖ 

(Hanneman and Riddle, 2005, p. 9). The sociogram obtained on NETDRAW makes it easy to 

appreciate the relative numbers of businesses using the services of various business 

associations, including the City of Casey. In this diagram, the City of Casey is also treated as 

a business association as it performs some of their knowledge distribution and networking 

functions as well. Figure 1 clearly shows that uptake of the programs of the City of Casey is 

much more than all of the other business associations combined. Measures of centrality for 

the various business associations obtained using UCINET are shown in Table 2. 

Table 2: 2-Mode Centrality Measures for columns of Business Associations 

Business Association Degree Closeness Betweenness Eigenvector 

City of Casey 0.231 1.516 0.110 0.951 

CBDG 0.104 1.115 0.049 0.184 

MUBEGG 0.022 0.735 0.002 0.023 

Women Making It Work 0.066 0.990 0.022 0.197 

Narre Warren Chamber 

of Commerce 
0.011 0.729 0.000 0.044 

Business Network 

International 
0.027 0.924 0.006 0.091 

Other Local Business 

Association 
0.049 0.933 0.017 0.112 

 
 

The City of Casey has the highest Degree, Closeness, Betweenness and Eigenvector (Table 

2). The degree of closeness and betweenness is used to identify the leader amongst the 

network. This confirms statistically that the Council has the most ―power‖ amongst all the 

business associations, followed by the CBDG. Higher Closeness means that Casey is closer to 

more businesses than any other business association. A higher degree of Betweenness means 

that the City of Casey is advantaged as it lies between, or is the common ―actor‖ or ―ego‖ in 

between the businesses. In other words, The City of Casey is close to the centre of the action 

in this network. This is confirmed by its highest Eigenvector value of all the business 
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associations, which indicates that the City of Casey is the most central in this network. 

Despite being the second most popular business association, CBDG had to close operations. 

The usefulness of the business association programs used by businesses was graded on a scale 

of 1 (very useful) to 5 (obstructive). HBB found the median usefulness of programs to be 

about 1.67 on this scale. HBB rated the programs run by Narre Warren Chamber of 

Commerce and the Casey Business Development Group to be less useful than those by all 

other business associations. Of the nine business associations, HBB reported using six 

business associations, with no HBB reporting using the services of Berwick Chamber of 

Commerce, Cranbourne Chamber of Commerce or the Hampton Park Networking Group. 

Although the penetration of business associations in Casey is low, the businesses that used 

their services found these services useful.  

Of the types of services used from the business associations and the local council, there is a 

preponderance of information providing services, particularly those that help in compliance 

issues such as seminars by the Australian Taxation Office (ATO) and Worksafe. General 

information services have been used by 57.3% of HBB. In essence, these programs and 

services are mainly providing information about various aspects of running a business, 

including but not limited to business planning, legal and tax compliance and access to other 

government services. There are a large number of organisations providing these services in 

various forms, ranging from seminars by the Council, business association meetings, and 

government department websites. There is a large overlap in the services of business 

associations and government departments resulting in repetition and inefficient use of 

resources. 

RESULTS FROM INTERVIEWS 

A broad framework of questions was used as a format for semi-structured interviews. This 

provided a structure to the interview, and facilitated comparisons of the various responses. 

The average length of interview was 34.5 minutes with a range of 14.5 minutes to one hour 

and thirteen minutes.  

From the interviews, it was identified that each Casey business association had on average 40 

paid members each. The majority of business associations had members which were SMEs or 

HBB. MUBEGG and Cranbourne Chamber of Commerce had a handful of manufacturer 

members and with representation from the retail industry. All the groups tended to have local 

members, rather than being sector based, with no large businesses as members. Hampton Park 

Networking Group had a broad based membership that included non business residents and 

community groups as well. 

All the business associations had a similar pattern of operation. This included a general 

meeting with a guest speaker. The frequency of their meetings varied between fortnightly and 

quarterly. These meetings provided information and networking opportunities. Other business 

promotional activities included a fashion show and a market night at a suburban shopping 

strip by one business association.  

The City of Casey provides monthly meetings to businesses with speakers from various 

government departments to provide information to businesses and to provide training. 

Through its website it provides a business directory, details about business opportunities, a 

business calendar, and information about business groups, business seminars, 

communications, employment and training and links to business providers. The Council 

business support officer stated that: 
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 …Supporting that (business development) is in many areas, ...one of the largest areas at the 

moment is training, so assisting businesses to train [staff] and gain further education in terms 

of what they‟re actually doing.  

The Council runs seminars in conjunction with Business Victoria which is a State 

Government of Victoria initiative to assist businesses. These seminars are basic and aimed at 

potential businesses/ brand new businesses and are usually restricted to 20 attendees. The 

Council also arranges seminars with the Australian Taxation Office (ATO), each of these 

seminars attracting up to 100 participants. In addition, the Council helps with marketing 

information and advice as well as in the formation of strategic alliances with other businesses 

in Casey. 

Business association representatives voiced their perceptions and problems they face in their 

day to day operations. Thematic analysis assisted with NVivo
TM

 allowed the classification of 

the problems faced by business associations into broad categories as described below. The 

major problems identified by these groups could be categorised as internal or external to the 

business associations.  

Problems Internal to Business Associations 

1. Lack of leadership in business associations, inferred from the discussions with two 

business associations‘ representatives, for example ―Lack of volunteers to manage the 

associations but they‘re not willing to stand up (to lead or to work)…‖ Another business 

association representative said ―the other problem is that lots of people want things 

done, but very, very few are willing to put their hand up‖.  

2. History of ineffective operations of business associations with one business association 

representative stating: ―it is very hard to re-convince people that it is in the past and this 

is a whole new executive and that‘s not what we‘re about. So we have trouble 

convincing people.‖ 

3. High cost of membership for small business was a common theme. 

4. Lack of payment of dues for activities by businesses as stated by one business 

association representative: ―So we asked for members to pay $30 and non members $50 

(for this project), and out of the 181 businesses right in Central Berwick, I think we got 

about $20 paid [per member]‖.  

5. Lack of ―multicultural‖ business owner representation on business associations. 

Problems External to Business Associations 

1. High cost of resolving issues with Council:  

... like with waste disposal [an issue with Berwick market where the council refused to remove 

garbage without additional payment from local businesses] it‟s a good example, there‟s a few 

that aren‟t happy with the charge because it‟s a very high charge. That‟s the issue that we‟ve 

still got with the waste, the charges are quite high. 

2. High expectations of members in that they expect the business associations to sort out 

their (businesses) problems with the council and not pay the Council for services 

negotiated with the Council by the business association on behalf of local businesses: 

―We don't want to pay the Chamber [business association] you just spend all your time 

sorting it out for us‖. 

3. Local politics of the area:  
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...I have a concern and that is that hierarchy of Council needs to put a greater edge on business 

development in order for us to achieve what we want to achieve for business. If we don't have 

that support in terms of councillors or support, we‟re not going to get anywhere.  

4. Lack of business attraction programs as stated by this business association: 

Well I think the investment attraction programs are what‟s needed first off, because you just 

said the businesses that do come here, but mostly they just fall here without any direct 

intervention from Council or Chambers or anything else. I think we need to do an investment 

attraction program so that we can actually tell people what‟s available in the area. Well it can 

be a document or it can be a website, web based or whatever, but some promotion about the 

land that‟s available, what services Council can give you to help you set up a business, what 

sort of programs Council run, the training type, your skills development program. So all of 

those things that are available to businesses that come into this area, this is what we‟ll do to 

help them.  

5. Communication issues with non-English speaking businesses were identified as a 

problem. Further, these businesses were often thought to be suspicious of the motives of 

the business associations. Therefore these SMEs could not be taken on board easily. As 

a business association member succinctly puts it: 

… for example, because there are a lot of multicultural businesses and not often they can all 

speak and read English as fluently as we can. So the information distribution is a lot more 

difficult for a multicultural business than it is for an Australian business. Someone that‟s been 

in business a lot of years and understands the Australian culture and roles and responsibilities, 

has a lot easier than a short term business that‟s just moved in. They may have run a successful 

business overseas but the processes are different and it‟s about keeping them informed and 

making sure that they don't get into trouble because of lack of knowledge.  

6. Competition by other associations from surrounding suburbs as shown by this statement 

was of concern to some local business associations:  

I guess it is the competition from the major areas, not just the retail, but as you said … it‟s 

getting drawn away [from suburbs] to these major centres. So I guess... because once they 

move, they work outside the area, then they also do business with other things [businesses] 

outside the area. 

7. Difficulty in marketing and advertising for SMEs was identified by a business 

association  

Marketing and perhaps professional presentation was an issue for some, and again that naivety, 

they‟re new to business and just not quite aware about how to present themselves. Marketing 

was very second rate and that sort of thing, but I guess that‟s anywhere. Specifically to this 

area, I know that roads and congestion were always an issue and... But that‟s the only thing that 

springs to mind to me to have been an issue. 

8. Short staffing in the Business Development Unit of the Local Council expressed as 

―Business development groups inside Council are very short staffed at the moment‖ 

9. Lack of a business incubator was a concern for businesses wanting to expand outside 

the home into a commercial space for example ―…it would be nice to see some sort of 

business incubator around here too‖ 

10. Lack of support for established businesses was another concern:  

In the beginning the programs were very useful but they need something when the business has 

got a head start, they are probably in their fifth or the sixth year, that‟s when they need the sort 

of information and help they need at that time. There is no help at this time. 
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Addressing each of these themes is of relevance if business development in Casey is to 

improve. 

Six of the nine business associations interviewed have a formal feedback and assessment 

program in place and this feedback indicated that businesses found their services 

useful/effective. Three associations relied on members renewing their subscription as proof 

that services were useful or alternatively on comments and verbal feedback from members. 

The Cranbourne Chamber of Commerce was the only one that stated that members were not 

happy with their services. To address these concerns, new measures such as a newsletter, 

networking meetings and recognition of membership were introduced. The City of Casey 

Council has a formal feedback form for the appraisal of its services and seminars. The 

Council officer stated:  

… on the evaluation forms for all of the seminars, the last question is that “Is there any further 

assistance that Council could help with other training seminars?”, and most people will pick 

something. And that will help and assist in forging the calendar for the next year. 

ANALYSIS AND POLICY IMPLICATIONS 

Network analysis clearly shows that local business associations are diverse and fragmented lot 

in Casey, similar to that described in the UK by Bennett (1995). The central agent in the 

region is the Casey Council itself. Business associations in Casey have a significant overlap in 

their programs with each other and with those services provided by Casey Council itself. The 

newness of the region, the small size of the local business associations and the inherent local 

nature of local business associations in Casey has resulted in poor attendances at their 

seminars and business breakfasts.  

Local business associations appear to provide some knowledge distribution support for new 

businesses, with little or no support for established businesses. These business associations 

are the only bodies representing HBBs, as there is no large business association or other 

powerful lobby group championing their cause. These local business associations have the 

potential to encourage and support HBB development in all phases of their development by 

appropriately targeted strategies and programs, not currently available. Local business 

associations can certainly aim to provide support to their members and lobby state and federal 

governments on behalf of these members by making them aware of appropriate policy and 

financial incentives. Given sufficient funds (from the government or from their members) 

these associations can even go further than being distribution nodes and develop a business 

incubator in the region that will support HBB looking at moving out of home to a suitable 

business premises. 

The activities of business associations in Casey are similar to those described in the regional 

innovation literature (Cooke and Morgan, 2000). These are based around knowledge 

distribution activities including business breakfasts, provision of information, networking and 

providing a conduit between businesses and governments. Some of the associations meet with 

the express purpose of generating new business for members by providing referrals to each 

other. Occasionally business association meetings are held with council members present. 

This is important in lobbying the council and making the council aware of business needs. 

However there is no interaction with state and representatives on a regular basis. State and 

federal governments are the major source of funding and financial assistance (if any) for 

businesses. Interaction with these levels requires a coherent multipronged approach with a 

well thought out agenda. This is only possible if the business associations are able to increase 

their individual size or form a collective overseeing body that will have the clout and is able 

to link more effectively to government economic development policies.  
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Amalgamation of business associations would provide them with a much larger mandate to 

look after the interests of their members. At the same time, a larger Casey-wide association 

would have better capacity to lobby government departments and help its members on a 

regional basis. A large focussed business association would be able to more effectively 

provide feedback to the various layers of government as shown in the framework of analysis. 

Even though the newly formed Casey Business Forum
3
 (CBF) may be able to provide the sort 

of services as seen in Europe and the USA there is no certainty that it will have the required 

funds, manpower or mandate to perform these activities successfully. Therefore, funds from 

the government or collected from businesses are needed to make this happen. 

At this time of this research, business associations were functioning only as fragmented 

knowledge distribution nodes with only partial local networking. The City of Casey Council, 

which does not have the financial resources to provide financial help to businesses, is working 

as a knowledge distribution node or as a business association itself. Perhaps the other layers 

of government need to channel their development programs and services through Council or 

business associations to achieve increased impact and utilisation.  

In summary, business associations in Casey need to develop their leadership skills, increase 

membership and market penetration, promote inclusivity, lobby for socio-political change and 

for government funds, provide more training opportunities to the local businesses, increase 

networking, reduce the cost of information and directly cater to local needs. This will increase 

the impact of their programs by increasing business and economic development. Once the 

local business associations are able to go along this path of business support, and then they 

will be more in line with their counterparts overseas.  

CONCLUSION AND FUTURE RESEARCH IMPLICATIONS 

This research shows that local business associations have the limited role of providing 

information by functioning as knowledge distribution nodes, and minimal business support 

activity for HBB in urban regions such as Casey in Australia. Local business associations, 

which are fragmented and have duplication of services, are not successful in fulfilling all the 

roles and function of business associations as seen in state and national level business 

associations. They have limited market penetration and uptake of their services. The local 

council in its role as a business association seems to be the most popular and well networked 

local business association, and offers the most services to local businesses.  

This study also highlights the lack of academic research on the interaction of local business 

associations and the hidden engine of growth: HBB (Wang et al., 2008). In this research this 

interaction has been mapped in a small time frame. It would be pertinent to evaluate this 

                                                 
3
  In May 2009, perhaps in a small measure as a result of the discussions generated by this research, and in 

large measure due the operational problems faced by local business associations; five of these associations 

formed a forum called the Monash Casey Business Forum (MCBF) which includes Monash University, 

Chisholm Institute of TAFE, Victoria Police and Melbourne Football Club. Whilst each of these associations 

continue to exist as a separate entity, with separate activities; business breakfasts and monthly meetings with 

invited speakers are now held as common functions under the banner of MCBF. Even though this may have 

happened even without this researcher intervening, it is not inappropriate to assume that this research could 

have highlighted the advantages of this move to the relevant stakeholders and hastened this process. This 

forum provides a business breakfast one month and an evening meeting the following month. It met for the 

first time on 24 July 2009 with an attendance of 80 businesses. The subsequent breakfasts have had an 

average attendance of 50 businesses. It is hoped that members from different associations network better and 

cross market their products and services. Just after the very first meeting, the name of this combined forum 

was changed to Casey Business Forum (CBF) as it was thought that the issues being discussed were more of 

business and community relevance.  
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dynamic interaction over a longer period of time. This would then allow for the assessment of 

this interaction with change in government policy and change in the nature of business 

associations themselves. An understanding of this interaction in Casey and other similar urban 

developing regions could help in the formulation of appropriate structures for business 

associations and accompanying government policies for the support of local business 

associations in such regions.  
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ABSTRACT 

The aim of this paper is to explain the effective implementation of mitigation measures to 

achieve environmental sustainability of projects in the context of Bangladesh. The ultimate 

aim of EIA is to ensure the environmental sustainability of a project and this largely depends 

on the effective implementation of mitigation measures in addition to the preparation of a 

good quality EIA report at pre-decision stage. While EIA is legally established in Bangladesh 

for last 15 years, little attention has been paid to the evaluation of the implementation of 

mitigation measures. This empirical study attempts to fill this gap investigating three projects 

implemented in three different sectors. The study shows that mitigation measures along with 

monitoring program and community involvement activities are inadequately implemented. 

Therefore, it is difficult to achieve environmental sustainability of a project. Finally, this 

study identifies the factors affecting the inadequate implementation of mitigation measures 

and recommends for further improvement of environmental management of projects in the 

context of Bangladesh. 
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1. INTRODUCTION 

The environmental sustainability of a project does not depend on adequate institutional 

arrangements and good quality Environmental Impact Statements (EISs) only. It also largely 

depends on the implementation and management of environmental mitigation measures 

undertaken after the approval of EIA and the project. It is argued that only effective 

institutional arrangements and satisfactory EISs cannot guarantee the protection of 

environment - the ultimate aim of EIA, unless the mitigation measures are effectively 

implemented (Noble and Storey, 2005). The implementation of mitigation measures along 

with management activities such as monitoring and community participation is an integral 

part of EIA process (Wilson, 1998; Marshall, 2001). Effective implementation of mitigation 

measures occurs when all proposed mitigation measures are completely and adequately 

implemented (Wood, 1995) and the environmental (and social) impact of a project is 
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mitigated. It is the effective implementation of mitigation measures that occurs at the post-EIS 

level can make the project environmentally sustainable, the most desired substantive outcome 

of EIA (Cashmore et al, 2004).  

While considerable importance has been given on the pre-decision analysis leading to the 

preparation of EIS for project approval, a body of literature for example, Sadler (1988), Sadler 

(1996), Bailey (1997), Shepherd (1998), Dipper et al. (1998), Wood (1995), Wood (1999), 

Sanchez and Gallardo (2005), Noble and Storey (2005) show that relatively less attention has 

been paid to the effective implementation and management of mitigation measures as the core 

condition of the approval of a project. Bailey (1997) argues that the role of EIA beyond the 

decision to proceed appears to be unexplored within the theory and most importantly in the 

real world situation. To understand the full potential of EIA, it important to see how EIA 

works in the protection of environment and achievement of project sustainability (Bailey, 

1997) after the environmental approval of the project by the environmental agency.  

Moreover, authors such as Wood (1995) and Wood (1999) underscore that due to continued 

emphasis on institutional and procedural aspect of EIA upon pre-decision analysis, EIA is 

likely to fail to maximise its potential to learn from experience (Wood 1995, Wood 1999, p. 

672). This statement can be substantiated by authors, such as Sadler (1988), and Shepherd 

(1998). They argue that a lack of attention on post-decision stage of EIA particularly the 

implementation and management of mitigation measures is a major constraint to the 

advancement of the EIA practice (Sadler, 1988; Shepherd, 1998) and the maturation of EIA 

systems worldwide (Dipper et al, 1998, p. 732; Sanchez and Gallardo, 2005) since the lessons 

are not learned from this stage.  

In fact, the benefits of evaluating the EIA effectiveness at post-EIS stage are manifolds 

(Noble and Storey, 2005). The information gained through the study of post-EIS stage can 

help determine the effectiveness of EIA. The implementation and management of mitigation 

measures forms the link between Environmental Management Plan developed by the 

proponent and the achievement of the sustainability of the project (Figure 1). The 

commitment of a project proponent to impact assessment does not end with the preparation of 

documents (EIA reports or Environmental Management Plan) only but with more 

environmentally-sound outcomes (Shepherd, 1998) in terms of sustainable development. 

A number of empirical studies for example, Hollick (1981), Muretta and Price (1982), 

Tomlinson and Etkinson (1986), Buckley (1991), Bailey (1997), Wilson (1998), Morrison-

Saunders and Bailey (2000), Marshall (2001), Morrison-Saunders et al (2003), Ortolano and 

May (2004), Marshall (2005) have been undertaken on post-EIS stage of EIA. Most of these 

studies are based on the experience of EIA in developed countries such as Australia, Canada, 

Finland, Netherlands, USA and UK. Based on continuous research and follow-up of post-

decision stage of EIA developed countries are promoting management control and 

strengthening the overall structure and process of EIA. Over time, mitigation has become the 

central component of EIA, for example, in the European Community (Marshall, 2001).  

While there has been a substantial body of literature in developed countries, very few studies 

are available in developing countries, for example, Sanchez and Gallardo: 2005 in Brazil, 

Nadim (2010) in Pakistan, and Slinger et al. (2005) in South Africa. This is because 

developing countries have introduced EIA relatively later than developed countries and as 

such experience of EIA in developing countries lags behind. Developing countries are still 

pre-occupied with the development of procedural effectiveness and the quality of EIS 

occurring at pre-decision stage.  
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Figure 1: The Link between EIA Documents and Environmental Sustainability of 

Projects through the Implementation and Management of Mitigation Measures 

 

 

 

 

 

 

 

 

 

Source: Modified after Marshall (2004).  

In Bangladesh, where EIA is formally in place since 1995, no empirical studies have been 

undertaken to understand to what extent mitigation measures are implemented after the 

approval of EIA. A few seminal studies, for example, Momtaz (2002), Momtaz (2003), and 

Momtaz (2005) have been undertaken on the institutional arrangements and EIA practice in 

Bangladesh. Focusing on the post-decision stage of EIA, Momtaz (2005) suggests that a 

major review of EIA (and SIA) in Bangladesh needs to be conducted to find out whether and 

how mitigation measures are implemented; and finally, whether EIAs have been able to 

ensure environmentally and socially sustainable projects‘ (Momtaz 2005, p. 43). However, no 

particular empirical study has been undertaken to see how EIA works at the post-EIS stage to 

ensure the environmental sustainability of a project.  

Legal Requirements of Environmental Mitigation Measures in Bangladesh  

In Bangladesh EIA is formally introduced in 1995 through the enactment of Environmental 

Conservation Act (ECA) and then Environmental Conservation Rules (ECR). The EIA laws 

(either ECA or ECR) do not explicitly prescribe the requirements of mitigation measures, 

monitoring of the implementation of mitigation measures and evaluation of impacts. 

However, when the Department of Environment (DOE) issues Environmental Clearance 

Certificate (ECC) for a project, the project proponent is required to take necessary action, for 

example, implementation of mitigation measures and monitoring program to ensure 

environmental sustainability. The section 7 of ECA clearly declares about the provision of 

penalties of maximum 10 years jail if project proponents fail to protect the environmental 

during project implementation and operation (DOE, 1995). Where donor funded projects are 

implemented in Bangladesh, environmental guidelines of donor agencies, such as, the 

Operational Directive (OP4.02) of the World Bank also require that the proponent must take 

necessary action to protect the environmental impacts of the project as suggested by the EIA 

reports.  

Aim and Structure of This Study 

The aim of this study is to investigate to extent mitigation measures are implemented under 

EIA system in Bangladesh to achieve project sustainability. With this view, this paper is 

broadly divided into four parts. First, this article argues about the importance of post-EIS 
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investigation in Bangladesh and describes methods of data collection from three already 

implemented projects. Second, the findings about the status of mitigation measures and other 

management activities particularly monitoring and community participation are presented. 

Third, issues raised and lessons learned from the cases are analysed. Finally, a set of 

recommendations are proposed to improve the EIA practice in Bangladesh followed by 

conclusion.  

2. METHODOLOGY 

2.1 Selection of Cases 

A case study approach was chosen for this study because case study approach is particularly 

useful when seeking to reach a qualitative understanding of phenomena (Yan, 2003). Three 

(3) projects were sleeted based on type of sector, proponent type, size of the project, year of 

implementation, and availability of information about the projects. Each of the selected 

projects was implemented prior to 2004. This has allowed sufficient time for the outcomes of 

the implemented mitigation measures to occur prior to data collection in early 2009.  

2.2 Data Collection Methods  

Data were gathered through a primary field research including document analysis, site visit 

and direct observation, and interview with relevant stakeholders. For each case, documents, 

such as, Environmental Impact Statements (EISs), and Environmental Management Plans 

(EMPs), were scrutinised and predicted significant impacts and proposed mitigation actions 

were recorded. This recorded information was used as references to investigate the actual 

implementation of mitigation measures. 

The actual implementation of mitigation measures and subsequent outcomes were then 

investigated using a variety of methods. A site visit was carried out for each case, together 

with direct observation. Site-visit was useful to directly verify and record the consequences of 

mitigation measures implemented. An in-depth interview was conducted among a variety of 

organisations and individuals (such as NGOs, government bodies, proponents consulting 

firms, local interest groups) to collect information about the implementation of mitigation 

measures and outcomes as possible. Also data were collected about the monitoring program 

and community involvement activities, the role of relevant stakeholders to make the 

implementation of mitigation measures successful.  

Moreover, follow-up interviews were conducted over telephone in 2010 to collect up-to-date 

data and clarify previously collected information. Finally, the judgement was made about the 

extent of mitigation measures implemented and the environmental sustainability of the project 

achieved based on available data. It is to note that major mitigation measures were selected 

and investigated given the large size of the project and limited resource and time for study.  

2.3 Description of Cases (Projects) and Study Areas  

The three projects belong to three different sectors namely Water Resource Management, 

Energy and Mineral Resources and Infrastructure sectors. Figure 2 shows the locations of the 

projects. Three projects are: Khulna-Jessore Drainage Rehabilitations Project (KJDRP), 

Jamuna Multipurpose Bridge Project (JMBP), and Meghnaghat Power Project (MPP). The 

projects were implemented in 2001, 1998, and 2002 respectively. The first two were 

implemented by the public proponents namely the Bangladesh Water Development Board 

(BWDB) and Jamuna Multipurpose Bridge Authority (JMBA) while the MPP was 

implemented by AES International (AESI), a private proponent (international company). All 
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three projects are donor funded, particularly by the Asian Development Bank (ADB) and the 

World Bank (WB).  

Figure 2: Projects Investigated and their Locations in Bangladesh 

 

 

 

Each of the three projects was subject to the full-scale of EIA. The EIAs were undertaken 

according to the requirement of donor agencies and the government of Bangladesh. 

Subsequently EMPs were prepared by the proponents delineating the mitigation actions and 

monitoring program to successfully mitigate the predicted environmental impacts. The next 

section presents to what extent these mitigation measures and other management measures 

implemented in practice and subsequent outcomes occurred.  

4. RESULTS  

4.1 Status of Implemented Mitigation Measures and Outcomes  

The status of the implementation of major mitigation measures for three projects is shown by 

the Figure 3. Among the eight major mitigation measures JMBP, 12% (one) measures were 

fully implemented, 52% (four) measures partly and 36% (three) were not implemented at all. 

In the case of KJDRP, 12% (one) measures were fully implemented while 77% (six) measures 

were partly implemented and 26% measures (two) were not implemented at all. In case of 

MPP, all mitigation actions (seven) are either fully or partly implemented. Four measures 

(52%) were fully implemented and 48% (four) measures were partly implemented. Overall, 

the findings show that the performance of the implementation of mitigation measures of three 

projects is inadequate. The extent of implementation of mitigation measure and subsequent 

outcomes of each project are given below with examples to support these findings.  
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Figure 3: The Implementation Status of Mitigation Measures of Three Projects  

 
 

 

4.1.1 KJDRP 

In the case of KJDRP, major impacts identified by the EIA report involve the loss of wildlife 

habitat, loss of agricultural land due to disposal of dredged materials, loss of agricultural 

production and fish stocks, drainage congestion and water logging, and loss of income of 

local people for acquiring their land (CEGIS, 1998). The major mitigation measures proposed 

to address impacts are the implementation of Tidal River Management (TRM) option, 

construction of fish-pass and instalment of vertical slots in the regulators for fish migration, 

operation of regulators in a fish friendly way, compensation to the local community for 

acquisition their land by BWDB, plantation of trees, and systematic disposal of dredged 

material (CEGIS, 1998).  

One example of inadequate implementation of mitigation measures of KJDRP is TRM option. 

Initially the project was designed based on regulatory option (construction of regulators on the 

rivers to control the flow of tidal water into beels (low agricultural land with large area) and to 

protect the crops land from inundation and water logging). During the assessment of 

environmental impacts of the project, the EIA team however, identified an innovative, 

environment friendly design based on the local community‘s knowledge and experience 

called Tidal River Management (TRM) or Tidal Basin Management (TBM) option (CEGIS, 

1998). The TRM concept is an eco-technological concept as an alternative to traditional 

engineering design (regulatory option) concept and designed to solve the water logging 

problem while at the same time improving the environment. While regulatory concept is an 

obstacle to free flow of water into the beels and adequate siltation in the beels the TRM option 

lets in silt-laden tide water enter the inside of beels (low land or polder) freely for a limited 

period of time and deposit silt . In this manner, land level of beels can be raised to drain out 

the water through the river channels. The EIA study recommends that the environmental and 

social impacts will be less if the TRM option is implemented and thereby enhance the 

sustainability of the project. Based on TRM concept the design of the project was modified 

and it was decided that TRM options were implemented in the four areas (beels) in the project 

site.  
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However, the BWDB, executing authority of KJDRP, did not take the TRM option fully into 

account. Despite the partly implementation of TRM approach (in Beel Kaderia only), it was 

found that by implementing the concept, the natural environment could be restored and the 

ecology of the basin area could be conserved. Also the concept was found useful for 

successfully retrieving waterlogged land for cultivation making the river navigable. Despite 

the potentials of TRM concept in achieving better environmental and social outcomes, the 

BWDB was reluctant to implement TRM approach in other beels as recommend by the EIA. 

They (BWDB) largely depended on their traditional engineering techniques.  

Figure 4: Impacts of Implementation of Regulatory Option by BWDB.  

 

NB. The figure shows that river is blocked by regulators cannot flow freely to the upstream of rivers 

carrying out silts. Regulators also block the migration of fishes since fish-passes are not built. 

 

Thus in the absence of full implementation of TRM option and inadequate implementation of 

other mitigation measures, expected outcomes such as environmental sustainability of the 

project were not achieved. According to the President of the Panee Committee (local Water 

Management Committee)  

―The project is not environmentally and socially sustainable now. It has left a legacy of 

environmental problems exemplified by silted-up, apparently dead rivers, permanent water-

logging of thousands of hectares of agricultural land and the loss of indigenous varieties of fish 

and crop bio-diversity. The regulators disconnected the rivers from floodplain cutting fish 

migration routes and disturbing the spawning areas of indigenous fish varieties. The basin in the 

project area is a valuable habitat for fish. Although the environmental impact assessment clearly 

anticipated that the project would disrupt the spawning areas of indigenous fish, steps were not 

taken to address the issue according to the EIA report. Local wisdom of traditional water 

management practices are undermined by them (BWDB).‖  

 

4.1.2 JMBP 

In the case of JMBP, impacts identified by the EIA study are; the loss of agricultural 

production, fish production, loss of wild life, disruption of navigation, suffering of displaced 

people, loss of aquatic habitat and trees( JMBA, 1995b). To address these impacts, mitigation 

measures proposed by the EIA report involves the enhancement of fish production using 

ponds and establishment of hatchery industries, protection of wildlife by the creation of 
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sanctuary, promotion of awareness among the local community and construction workers 

about the value of wildlife, and resettlement and compensation for displaced people and loss 

of land income (JMBA, 1989; JMBA, 1995a).  

The observation of the project site and discussion with local community in the project area 

reveal that mitigation actions were inadequately implemented except the resettlement and 

compensation measures for displaced people. For example, it is observed that the mitigation 

for protection of wildlife in the project area was not satisfactorily implemented. For the 

protection of the loss of wildlife, three mitigation actions were proposed in the Environmental 

Management Plan: (1) the creation of a sanctuary in the char lands (small islands) in the 

Jamuna river, (2) raising awareness of the value of wildlife among the construction workers 

and local community, and (3) plantation of tress in the project site (JMBA, 1995b). However, 

no sanctuaries for the protection of wildlife were created by the proponents arguing that the 

creation of such sanctuary is costly and time consuming.  

It was not possible to measure the actual loss of wildlife quantitatively during the 

implementation of the project due to lack of available monitoring data. However, the loss of 

wildlife can be evidenced to some extent from a zoo established in the project site with the 

collection of wildlife (mammals, reptiles and birds) either died because of the loss of habitat 

or killed by the local community and construction workers (Figure 5). This also shows that 

the program to make the local community and workers aware of the value of the wildlife was 

not effective to protect the wildlife. 

 

Figure 5: The Museum Located in the JMBP Area Shows a Partial Representation of 

the Loss of Wildlife during the Implementation of the Project  

 

 

The project site was rich in wildlife with 193 species including birds, mammals and reptiles. 

Discussion with local community and other organisations such as IUCN (International Union 

of Conservation Nature) reveals that there were 10 threatened wildlife species in the project 

site. The site was selected for the bridge based on technical and engineering feasibility only 

rather than environmental (ecological) consideration. Moreover, no special mitigation 

measures were designed by the proponent to protect or conserve any of the threatened species. 

According to the IUCN Bangladesh, 

―There were 10 threatened species among the 193 species in the project site. Specially, the 

project area was breeding ground of Ghorial (alligator) and Turtles and these were also on the 
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list of 10 threatened species. Particularly, because of their high conservation significance a 

Breeding Centre could be established for Ghorial and Turtles. But there was no such measure 

taken by the proponent. The proponent thought that they would take shelter to other similar 

places and survive.‖  

 

4.1.3 MPP 

The implementation of mitigation measures for MPP is relatively better than KJDRP and 

JMBP. Mitigation measures proposed by the EIA team are: compensation for land acquisition 

and loss of households of local community people, instalment of Effluent Treatment Plant 

(ETP) for treatment of waste water used for cooling system, construction of bunds to protect 

the community people from sound pollution, instalment of stacks and use of natural gas for 

mitigation of air pollution through the emission of Nitrogen Oxides (NOxs) and Sulpher Di 

Oxides (SOxs) (AESI, 2000).  

For example, to protect the local people from sound pollution and keep the intensity of sound 

at minimum level (below the national standard), muddy walls are constructed (Figure 6) by 

the proponent. The ETP was established to treat the waste water before discharging into the 

Meghna River. Moreover, an Environmental Unit was established for operating the ETP, 

collection, testing and disposing solid and liquid wastes generated from the operation of the 

project. The disposal of waste is performed by the DOE-approved contractors. The 

contractors have the facilities and government permission to treat and reuse the solid waste 

and hazardous materials.  

Figure 6: Protection Measures Against the Noise Pollution by Planting Trees and 

Building Muddy Walls 

 

Although performance of MPP is relatively better than KJDRP and JMBP, the status of 

mitigation measures is still inadequate. The compensation for land acquisition, for example, 

was not implemented adequately. This is because compensation for the loss of land was paid 

according to the Acquisition and Requestion of Immoveable Property Ordinance of 1982. 

This law is backdated and do not cover compensation for other issues such as loss of income 

and sources of income, and the loss of houses. The actual value (market price) of land was 

higher than the price paid by the government. In contrast, policy of donor agencies for 

resettlement and compensation covers the actual price of land, loss of other moveable and 

immoveable assets, and loss any source of income by affected people. Although MPP is a 

donor funded project, the reason why the relevant donor agencies (ADB and World Bank) did 

not pursue the proponent to follow their policy is unclear.  
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4.2 Monitoring of Mitigation Measure and Outcomes  

Monitoring is required to make sure that activities designed in the Environmental 

Management Plan are carried out properly and outcomes and objectives of EIA are occurred 

(Shepherd, 1998). In the case of three projects under this study EMPs of each project 

recommend for monitoring the progress of the implementation of mitigation measures and 

outcomes. However, the monitoring programs are found inadequate in terms of its scope 

(duration and coverage of parameters) and generation of useful information. The status of 

implementation of monitoring programs are analysed for each of the project under three 

subsections below.  

4.2.1 KJDRP 

In the case of KJDRP, a third party monitoring system was arranged by the proponent and an 

independent experienced organisation (Centre for Environment and Geographic Information 

System-CEGIS) was awarded the contract for conducting the monitoring of environmental 

and social impacts in the project site. The CEGIS conducted monitoring for 20 months only 

during the implementation of the project though total duration of the implementation of the 

project was about three years from 1998 to 2001. It was not clear why the BWDB did not 

extend the contract with CEGIS despite the satisfactory monitoring performance.  

Observation and site visit reveals that the BWDB engaged another agency (Institute of Water 

Modelling-IWM) to monitor the impacts of the project. However, monitoring activity by the 

IWM is now only limited to the observation of hydrological and morphological changes of 

rivers in the TRM areas. It was necessary to monitor the ecological and social parameters in 

the project site in addition to physical parameters to understand the environmental 

performance particularly of TRM option and the project as a whole. According to the local 

community, ‗the BWDB (project proponent) thinks that solving the drainage congestion is 

their only responsibility, not to protect the environment‘. 

 4.2.2 JMBP 

Similarly, in the case of JMBP, the monitoring mechanism was in place but only limited to 

the physical parameters around the bridge site such as river morphology, sedimentation, flow 

of water and its impact on river training embankment during the monsoon. There was no 

systematic monitoring about the terrestrial and aquatic wildlife, agricultural production or 

impact of the closure of Dhaleswari River. The EMP proposed to continue the monitoring 

program even after the implementation of project (JMBA, 1995b) to understand the 

sustainable functioning of the fishery protection program, wildlife conservation program and 

to detect any unexpected impacts. However, no effective and systematic environmental 

monitoring was available in place after the implementation of the project.  

The application of monitoring would require much more efforts (long term monitoring and 

wider coverage of parameters) than was seen in case of JMBP. The monitoring data could be 

valuable information for the improvement of EIA practice in other similar projects. Data 

sharing could also reduce the costs of collection of monitoring data for other similar projects 

(Shepherd, 1998). According to one interviewee,  

―if there were adequate and effective monitoring, we could quantify the impacts of the project 

during and after the construction of the project and thereby could evaluate the success of the 

mitigation measures. This could help us to take realistic mitigation measures for the proposed 

Padma Bridge to be constructed just 100 km downstream of the Jamuna River. We did not have 

to speculate the impacts of the Padma Bridge and design the mitigation hypothetically. Thus the 

presence of effective monitoring and EIA as a whole of Jamuna Bridge would help us a lot to 

improve the EIA for Padma Bridge based on empirical evidence.‖  
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4.2.3 MPP 

In the case of MPP, monitoring program was in place with wider coverage of biophysical 

parameters than that of KJDRP and JMBP. The proponent of MPP was committed to ensure 

that proposed mitigation measures were implemented and impacts were minimised according 

to the environmental standards set by the DOE and the donor agencies. During the 

construction of the project monitoring was in place to observe the river morphology, turbidity 

of water, transport navigation. During the operation, the parameters monitored by proponent 

include NOx emissions, noise, river morphology, ambient water temperature, effluent quality, 

fisheries, vegetation growth and social impacts in the project area. The MPP monitors SOx 

and NOx, waste water temperature, quality of solid waste generated from waste water 

treatment and the use of lubricants. The aquatic environment of Meghna River in the project 

site is monitored by the Resource Control Centre (RCC), an environmental non-government 

organisation. The RCC monitors the aquatic environment of the river after every two years 

and submit reports to the proponent of MPP.  

4.3 Community Participation 

The community and local NGOs often representing the public opinions can play a vital role 

(Momtaz, 2006) and therefore should be involved during the design and implementation 

phases of projects (DOE, 1997). Community involvement may range from directly 

involvement in the implementation of mitigation measures and monitoring program to simply 

being kept informed of the progress of mitigation programs and outcomes (Morrison-

Saunders et al, 2003). However, active community involvement in the implementation of 

mitigation measures and monitoring program is desirable since more benefits flow from 

active participation in terms of sharing of local knowledge, focused implementation strategies, 

building trust and partnership (IAIA, 2010).  

4.3.1 KJDRP 

In the case of KJDRP community people and local NGOs were actively involved by the EIA 

team in the EIA process in identifying environmental and social impacts and designing 

mitigation measures. However, the role of community people and other stakeholders (NGOs) 

was passive during the implementation of mitigation measures. This is because the 

community was not happy when they saw that the BWDB did not incorporate the TRM 

option fully in the design of the project as they expected. Importantly, the local people 

proposed to implement TRM options in four areas of the KJDRP area but BWDB 

implemented the TRM option at Kaderia Beel only. The BWDB implemented TRM option, 

though partly, due to pressure and demand from the community people.  

4.3.2 JMBP 

 While community participation was in place during the implementation of EMP of KJDRP at 

least in the passive form, the community participation was almost absent during the 

implementation EMPs of JMBP as well MPP. In the case of JMBA, there was no activity of 

mobilization of local community to involve in the implementation of EMP. It appeared form 

the discussions with local people and environmental experts that bureaucratic attitude of the 

proponent (engineers and project director of JMBA) prevented the local community from 

being involved in the implementation of mitigation measures. Due to bureaucratic attitude, 

JMBA showed reservation about the community involvement in the implementation of EMP 

such as the implementation of fishery program, plantation, wildlife protection, believing that 

population have no capacity to contribute; rather this might create delay, open the door to 

emotional consideration and self-interest and can create controversy instead of consensus.  
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Discussion with local people reveals that if there were active involvement of community in 

the implementation and management of mitigation measures this could enable the proponent 

to mitigate the environmental and social impacts of the project successfully. For example, to 

compensate the loss of fish in the project area, efforts to generate fish production were not 

successful as the design and implementation of the mitigation measures heavily relied on the 

expert-lead assessment and management. It was clear that active participation of local 

community and the contribution with their local knowledge could represent a departure from 

conventional expert-led fisheries management. Moreover, only recently, the proponent has 

realized the value of public involvement in the implementation of mitigation measures. The 

same proponent (now it is Bridge Division) along with the assistance of donor agencies has 

formed Community Environmental Committee (CEC) for monitoring and management of 

impacts of 5.6 km long Padma Multipurpose Bridge (personal communication). The bride is 

now under construction at 100 km downstream of Jamuna Multipurpose Bridge over the 

Padma River (personal communication).  

4.3.3 MPP 

In the case of MPP, community was not involved in the implementation of EMP or 

monitoring of activity undertaken by the proponent. The proponent was reluctant to involve 

community believing that the design of mitigation measures, process of implementation, and 

monitoring activities for the project are too technical to be understandable by the rural 

community people. In addition, results from interviews indicated that the efforts by the 

proponent to establish legitimacy through the instalment of ETP, arrangement of third party 

monitoring, creating environmental units were undermined to a large extent by its suspicions 

that community groups might bias their data in order to advance a particular agenda related to 

environmental conservation. Thus there was a lack of confidence and trust of proponent on 

the contribution of community people.  

The EIA report proposed to adopt a technique to involve community was that if community 

people complain about the environmental pollution caused by the project then the complaints 

would be recorded and responded by the proponent (AESI, 2000). However, this did not work 

in the context of Bangladesh where people do not usually complain about any environmental 

pollution unless they are directly affected. Also during the site visit the author did not find 

any arrangement from the proponent side (such as maintaining registers) to record the 

complaints by community people about any environmental or social impacts. In fact, it was 

the responsibility of the proponent to involve community in the implementation of mitigation 

measures and monitoring program. This would make the proponents operation activity more 

transparent and develop trust among the surrounding local community. 

5. DISCUSSIONS: ISSUES AND LESSONS LEARNED  

5.1 Proponent‟s Attitude 

In the case of KJDRP, the local people suggested TRM option to maximise the sustainability 

of the project. However, the BWDB did not fully incorporate the option as it was sceptical 

about the success of this option. Therefore, after the implementation of the project, the 

consequences of the project show that the redesign of the project incorporating the TBM 

option and their adequate implementation was imperative to avoid the potential adverse 

impacts. According to the local community 

―the BWDB was not respectful to the local knowledge based on long local experience. The 

BWDB was not ready to accept our TBM concept. It stuck to its technical and engineering 

solution only. The BWDB could not accept the superiority of the local knowledge (knowledge 
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of uneducated people) over their engineering knowledge. They (BWDB) believe that they are 

always right, we are wrong, their engineering knowledge is always better than our traditional 

local knowledge.‖  

Similarly, in the case of JMBP, the proponent‘s attention was fully occupied with the 

implementation of physical components of the project largely ignoring the environmental 

component. Donors‘ fund was available in place to implement the EMP including protection 

of wildlife, production of fish and plantation, conservation of rivers‘ aquatic habitat but there 

was no strong management and control by the JMBA to implement the EMP successfully. 

The implementation of EMP was inadequate as the environmental component of the project 

was marginalised considerably by the JMBA. This lack of initiative by the proponent was also 

found by World Bank (WB) when they evaluated the performance of project implementation 

after the completion of JMBP (WB 2000, p. 89). 

While attention from the proponents of KJDRP and JMBP was inadequate, the proponent of 

MPP was found to be relatively more attentive to implement the EMP. The reason behind the 

self-motivation of proponent could be its respect to local laws and attempt to maintain its 

corporate image. However, experiences in general about the implementation of mitigation 

measures in Bangladesh show that such positive attitude is hardly seen among the proponents 

irrespective of private or public, local and international. The industrial sector is a good 

example where more than 50 percent industries have not installed ETPs. Moreover, it is 

widely evident that industrial proponents do not operate the ETPs regularly to reduce the 

production costs. Therefore, the attitude of MPL in the implementation of mitigation 

measures is an exception rather than usual in current EIA practice in Bangladesh.  

According to the DOE officials, proponents often regard EIA as a legal and technical barrier 

to development. But because of the requirement, proponents get the EMP prepared and 

commit to implement the same. However, they are not yet fully convinced that implementing 

mitigation measures can save cost in the long run, as experiences elsewhere suggest 

(Shanchez and Gallardo, 2005; Marshall, 2001; Ortolano and May, 2004). Majority of 

proponent irrespective of private and public feel that implementation of mitigation measure 

will incur heavy cost and subsequently it will increase the production cost or project cost.  

Role and Capacity of DOE 

The DOE as mandated by the ECA needs to check regularly whether the proponent complies 

with the ECC it issues in particular and environmental quality standards in general, during the 

implementation and operation of the project. According to the ECA in Bangladesh, the DOE 

is empowered to stop the implementation and operation of the project, sue the proponents if 

they do not or fail to comply with environmental approval conditions. However, given the 

inadequate technical and financial resources of DOE, implementation of EMP is highly 

compromised in Bangladesh. Although the DOE is empowered to take any punitive actions 

against the proponents for the noncompliance with approval conditions, the DOE did not take 

any action against the proponents of KJDRP and JMBP except serving notice. This is because 

there is unwritten rule in Bangladesh, that one government agency cannot sue another 

government agency. This immunity may lead the public proponent to evade the conditions of 

project approval issued by DOE by failing to implement the mitigation measures.  

During the implementation of the project of Meghnaghat Power, the DOE had no effective 

supervision to verify information of the monitoring report they receive from the proponent. 

Although monitoring program is in place and mitigation management is undertaken by the 

proponent, the DOE should verify the environmental performance of the proponent on the 

ground. Interview with officials of MPP reveal that the responsible officials of DOE do their 
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desk work only based on the monitoring reports sent by the project office. They do not come 

and verify the waste treatment program and other mitigation activity. On the other hand, it is 

understood from the discussion with the DOE officials that given the limited financial and 

technical resources of DOE, the current focus of EIA system in Bangladesh largely on the 

pre-decision stages. Therefore, determination of the application invariably diverts attention 

away from the effective implementation of mitigation measures and monitoring the outcomes. 

Therefore the full capacity and effective delivery of service by the DOE is essential 

(Morrison-Saunders et al, 2003) to make the EIA more successful. 

5.2 Role of Donors 

Donors have a vital role in the preparation of good EIS and the implementation of EMP 

(Kennedy, 1988) particularly for donor funded projects. However, the study shows that the 

donors‘ involvement in the implementation of EMP is relatively lower than the pre-decision 

stage of EIA process. In case of JMBP, the donors played a role controlling the proponent to 

implement the EMP however concerns were mostly focusing on human resettlement. This 

may be because donors think that it is the responsibility of the government particularly the 

environmental agency to force the proponent to implement the EMP of the project.  

Importantly, evidence shows that donors can play a vital role to make the implementation of 

mitigation measures effective when they are directly involved in the inspection and 

monitoring. In the case of the implementation of resettlement and compensation measures of 

JMBP the ADB and WB had special attention. The people who lost their land and other 

sources of income were adequately compensated under the doors policy (OP4.12). A separate 

Resettlement Action Plan was prepared by the proponent with donors‘ initiative to resettle the 

16000 families (JMBA, 1995a) and successfully implemented.  

However, evidence shows that there was no pressure from the donors in case of JMBP for the 

failure of implementation of mitigation measures particularly related to the ecological 

impacts. Like many other projects, donor agencies published project completion reports and 

project performance reports on the JMBP. However, a little space is allocated in these reports 

for the evaluation of environmental performance of proponents. The main objective of these 

reports was to justify the performance related to civil works and financial resources rather 

than environmental and social issues. These reports could create more pressure on the 

proponent if the donors would publish the reports with adequate justification about the 

success and failure of environmental performance of the project.  

5.3 Conclusion and Recommendations 

The aim of this article was to explain to what extent mitigation measures and other 

management activities (monitoring and community involvement) were implemented to 

achieve the environmental sustainability of projects in Bangladesh. Based on the findings 

from three projects, the study demonstrated that mitigation measures were, in general, poorly 

implemented in Bangladesh. The study also demonstrated that in all three cases monitoring 

programs were inadequately implemented and citizens had limited role in the implementation 

of mitigation measures and monitoring programs. Importantly, the study suggests that the EIA 

is not successful at its post-EIS stage since the environmental sustainability of the projects is 

not achieved. It is essential to improve the implementation of mitigation measures and other 

management activities to achieve the environmental sustainability of a project.  

To improve the implementation of mitigation measures in Bangladesh, this study recommends 

that the change of proponents‘ attitude in favour of environmental and social issues is 

important. The amendment of existing EIA laws incorporating the requirements of mitigation 

measures and monitoring with clear responsibility of proponent may change the proponents‘ 
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attitude and make them more committed to protect the environmental impacts of a project. 

The proponents need to arrange systematic environmental monitoring program with adequate 

fund to track the progress of implementation of mitigation measures as well as short-term and 

long-term environmental and social impacts.  

The DOE is empowered enough by the laws to take necessary action against proponents who 

are reluctant to protect environmental impacts of projects. However, it is important to enhance 

the DOE‘s capacity with adequate technical and financial resources to enforce the EIA laws 

effectively and efficiently. Decentralization of DOE administrating at District and Upa-Zilla 

levels (two important administrative tiers of central government) is an urgent need. Currently, 

DOE offices are available only at Divisional level, one of the three administrative tiers.  

 Active participation of local community and NGOs can make the implementation and 

monitoring program effective. At this moment, the active community and NGO participation 

in the implementation of EMP and monitoring activity can supplement DOE‘s limited 

capacity. Importantly, in some situations citizen information about environmental change has 

proven to be equal or superior in quality than those performed by experts (Hunsberger, 2004). 

Therefore, the proponents should involve community since this may enable them to perform 

their tasks more successfully. 

The donors should control the release of fund based on the progress of EMP implementation 

and thereby enforce the proponents to make the EMP implementation effective. Donors may 

directly supervise the environmental performance of proponents when and where necessary. 

Moreover, donor agencies can play a vital role to encourage the proponent to involve local 

community and NGOs in the implementation of mitigation measures.  

Figure 7: Interaction of Four Main Parties in the Implementation and Management of 

Mitigation Measures and Achievement of Sustainability of Project  
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Finally, the interagency cooperation and coordination among these core stakeholders (DOE, 

donors, community and proponent) are essential to improve the EIA practice. The proponents, 

regulators, public pressure and donors are the most important driving forces in achieving 

constructive outcomes from mitigation measures (Morrison-Saunders et al, 2003). Therefore, 

the interaction and mutual cooperation among these driving forces can produce a synergic 

effect and improve the sustainability of the projects through the effective implementation of 

mitigation measures (Figure 7) in Bangladesh.  
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ABSTRACT 

Grouping regional towns and cities in Australia based on economic functions could help to 

better understand the importance of economic factors in determining growth. Different 

researchers have examined the growth and characteristics of regional cities in Australia. Beer 

and Maude (1995) examined characteristics and growth rates of Australian regional cities by 

grouping regional cities with a population greater than 10,000 based on economic functions 

and using cluster analysis. Cluster analysis is not always an easy task. Beer and Clower 

(2009) conducted cluster analysis (using Ward‘s hierarchical clustering method) to group 

regional cities according to industry structure and using the percentage of the workforce 

employed in each industry sector. Ward‘s clustering method does not inform the researcher 

which number of clusters provides the most useful grouping for analysis. Researchers 

therefore need to determine for themselves how many clusters comprise the best or most 

reasonable solution. As Baum et al. (1999) states ―there is no one best way by which to 

choose a ‗solution cluster‘‖. There is therefore a gap in the literature in terms of using an 

efficient method of clustering regional towns and cities. This paper attempts to address this 

gap by building upon previous studies using k-means algorithm in order to cluster Statistical 

Local Areas (SLAs) in regional Australia. This paper follows on regression analysis in an 

attempt to identify and examine drivers of population change in regional SLAs using six 

variables: Industry type of employment, occupation, employment status, individual weekly 

income, age group and the education level. Preliminary analysis suggests that four variables 

of industry type of employment, individual weekly income, age group and the education level 

might be drivers of population change in regional Australia. 

 

INTRODUCTION 

Greater government and research attention, has, in recent years, been directed towards 

regional and rural Australia. Much of this attention has been in response to the population 

migration from rural and regional areas to urban centres, with over two-thirds of Australia‘s 

population now residing in a capital city statistical local area (SLAs; Australian Bureau of 

Statistics; ABS, 2010). This reflects the growing urbanisation of the population; in 2008-09 

population growth rates in Australian capital city statistical divisions was 2.3% which 

exceeded the growth rate of the remainder of Australia (1.9%). Conversely, rural Australia is 

experiencing population losses, especially in the north-eastern and south-eastern Australia 

(ABS, 2010). This pattern can be observed in the regional west of Victoria, for instance, 

where there is a clear decline in population which is most apparent in LGAs located farthest 

from Melbourne, and where LGA populations are declining and are characterised by a large 

and growing ageing population. 
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The rural-urban population shift in Victoria has mainly occurred within the last thirty years. 

Prior to this, during the 1970s and 1980s, regionalisation of the population was the norm in 

country Victoria and was marked by higher population growth rates than compared with its 

capital city, Melbourne (McKenzie and Frieden, 2010). Since the 1990s however a 

‗renaissance‘ in urbanisation has occurred and between 2001 and 2006 Melbourne 

experienced an average annual growth rate (1.5%) that was nearly double that of regional 

Victoria (0.8%; McKenzie and Frieden, 2010). Although some rural areas have shown some 

population growth, this is predominantly around coastal regions – rarely is there population 

growth in inland regions unless it occurs in areas close to the metro regions (Rogers and 

Jones, 2006). Population migration therefore presents significant challenges to Australia‘s 

major cities (see Infrastructure Australia, 2010) as well as to rural Australia. 

Indeed, regional Australia provides much of the economic life-blood for the country. Regional 

cities play a dynamic role in Australian Urban system (Beer and Maude, 1995). The economic 

contribution of regional Australia is significant and is essential to the nation‘s prosperity, both 

currently and into the future. Approximately two thirds of Australian export earnings are the 

direct result of regional primary industries such as agriculture and manufacturing, as well as 

tourism and retail (Australian Government Department of Infrastructure and Tourism, 2010). 

Given the important contribution of regional Australia to the economy there is a strong 

commitment from both Federal and State governments towards supporting regional Australia. 

This is reflected in the myriad of government policies and strategies that have been developed 

to foster and grow regional Australia. In their report, the Australian Local Government 

Association (1999) provides a range of recommendations for strengthening local regional 

economies and refers to the need for regional Australia to be globally competitive by 

penetrating national and international markets. This will therefore allow for enhanced local 

opportunities for government in regional areas. 

A recent report by the Standing Committee of Regional Development for the Regional 

Development Council suggests that keeping, as well as attracting more skilled members of the 

population to regional Australia is a significant challenge and one that if done successfully 

may help sustain our country areas. Options and strategies for doing this are considered 

however, there is a strong message that a generic ―one size fits all‖ approach to regional 

issues is unlikely to be successful and that multi-dimensional considerations are needed which 

provide a range of options and tap into the differing needs and resources of particular areas. 

An OECD report (referred to by Regional Development Australia, 2010) talks about the need 

to foster underutilised resources to grow regions and to encourage economic competitiveness. 

Strategies for doing this – and which are likely to result in the most successful outcomes – are 

investing in infrastructure, people and jobs, promoting regional innovation, and harness 

innovations through higher education. 

The importance of sustaining and developing regional economies is a strong theme across a 

number of local and regional and national government reports. The Regional Development of 

Australia (RDA) partnerships along with Regional Development of Victoria (RDV) are two of 

many examples of national and state-wide government bodies that have been intentionally 

established to foster economic growth through a range of different mechanisms. The recent 

‗Ready for Tomorrow: A Blueprint for Regional and Rural Victoria‘ (RDA, 2010) is one such 

example of a government agency contributing significant funds to strengthen and grow 

regional Victoria through a range of programs aimed at building stronger economies and 

communities and encouraging new and more diverse businesses. 
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LITERATURE REVIEW 

The factors affecting and influencing the functionality of regional Australia has also received 

much attention from academic researchers in recent years. Strong emphasis has been placed 

on the economic elements at play within the regions in light of the shift towards globalisation 

and global competition which is affecting Australian regions and which is resulting in 

regional areas having to compete head to head with all the other developed nations to ensure 

competitiveness (Beer, Maude, and Pritchard, 2003). 

O‘Connor, Stimson, and Daly (2001, p. 17) have indicated that ―in order to understand the 

change in contemporary Australian society, it is necessary to understand the structural 

changes in the economy‖. As a result of new technologies, new products and the evolution of 

new social attitudes, the economic and social character of Australia have changed. The range 

of diverse economic factors associated with the sustainability – or presumably the decline – of 

regional cities and areas hinge on factors such as transportation, environmental policy, 

housing and investment (Calthorpe and Fulton, 2001). Such factors are closely associated 

with population shifts and these have a strong economic focus, including housing, location of 

business and jobs, business and commercial construction, and corporate activity (O‘Connor et 

al, 2001). Reimer and Bollman (2006) have examined rural contextual conditions in Canada 

and proposed a new model of new rural economy that assumes that assets are the basic 

endowment of a community or group and include economic capital, human skills and 

abilities, social capital, and natural resources. Four processes through which communities 

recognise their assets to produce outcomes include market-based, bureaucratic, communal and 

associative (Reimer and Bollman, 2006). 

The research into the economic functionality of rural Australia goes back as far as 1965 where 

Smith (1965) used industry of employment data to establish towns with similar functional 

specialisation. In the last decade similar research has been conducted by Beer and colleagues 

(Beer and Clower, 2009; Beer, Maud and Pritchard, 2003; Beer and Keane, 2000; Beer and 

Maude, 1995). In 1995, Beer and Maude examined changes in the economic functions of 

Australia‘s regional cities and the relationship between industry structure and growth rates. 

This research focused on the characteristics and growth rates in Australia‘s regional cities 

(defined as all urban centres with a population of 10,000 or more) which are independent of 

the capital cities. They also compared population and labour force growth rates with national 

trends using cluster analysis to examine change in their economic functions between 1961 and 

1991. They found that the invisibility of regional cities is partly a product of researchers 

relying on SLA or broader data sets which undercounts or merges them with other settlements 

and that the high rates of growth are not limited to retirement centres on the eastern seaboard. 

Their data shows that regional cities are an important component of the Australian economy 

but concluded that regional cities have been ignored by academic literature on urban 

settlements in Australia. 

An examination of the impact of national economic reform on the growth and decline in 

population of regional cities has been the focus of more recent research by Beer and Clower 

(2009). They argue that deregulation of the economy has contributed to the growth of some 

regional cities, particularly those that managed to specialise more and as a result have grown 

more quickly. They present the outcomes of cluster analysis and examine the impact of 

industrial specialisation on regional performance. Beer and Clower (2009) also use regression 

analysis to examine the drivers of growth. They found that industrial specialisation may 

contribute to higher rates of growth and that becoming more specialised is positively related 

to population change and labour force change. The regression analysis show that increasing 

economic specialisation results in predictable development. 
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Different statistical methods such as Delphi process (Brown, 1968), demographic model and 

time series (Lee and Carter, 1992), forecasting models (Sanderson, 1998) are used to deal 

with population change. Classification and Cluster analysis of demographic and economic 

elements has been a feature of much of the research to date for pattern recognition in data 

when there is a large number of observations (eg., Freestone et al., 2003; Beer and Clower, 

2009; Beer and Maud, 1995). Beer and Clower (2009) for instance, conducted cluster analysis 

using Ward‘s hierarchical clustering method to group regional cities according to industry 

structure and using the percentage of the workforce employed in each industry sector. 

However, Ward‘s clustering method does not inform the researcher about which clusters 

provide the most useful grouping for analysis. As Baum, O‘Connor, Mullins and Davis (1999) 

states ―there is no one best way by which to choose a ‗solution cluster‘‖. There is, therefore, a 

gap in the literature in terms of using an efficient method of clustering regional towns and 

cities. 

OBJECTIVE OF THIS STUDY 

Examining the growth and characteristics of regional cities in Australia has provided valuable 

information about the regional areas in rural and regional Australia. However, a strengthening 

of the clustering methodology in which to do this and to undertake further grouping of 

regional towns and cities according to economic functions may help to better understand the 

importance of economic factors in determining growth. 

Cluster analysis could produce worthwhile results and can contribute to the development of 

deeper insights into change within Australia‘s system of regional cities (Beer and Clower, 

2009). Cluster analysis has been used by contemporary researchers as a method of analysis 

when the number of observation is fairly large. As such cluster analysis is initially used in this 

study to cluster regional SLAs. 

For clustering purposes, different clustering methods are used depending upon the type of the 

dataset as well as the number of observations and variables in a data. For this particular 

dataset the k-means clustering method was adopted. The k-means method chooses k centres 

(also called centroid) and assigns each point to the cluster whose centre is nearest. The centre 

is the average of all the points in the cluster, that is, its coordinates are the arithmetic mean for 

each dimension separately over all the points in the cluster. 

The purpose of this research is to build upon the previous works by Beer et al. addressing the 

gap in clustering methodology using k-means algorithm in order to cluster SLAs in regional 

Australia. Regression analysis is then conducted to examine the role of clusters in population 

growth and decline in regional Australia. This analysis uses six population-economic based 

variables: Industry type of employment, occupation, employment status, individual weekly 

income, age group and the education level. The hypothesis is that these six variables may 

have some kind of impact on population growth and decline in regional Australia. 

DATA COLLECTION AND ANALYSIS METHODS 

Beer and Maude (1995, p. 146) argue that ―invisibility of regional cities is partly a product of 

researchers relying on SLA or broader datasets which either undercount regional cities or hide 

their distinctiveness by merging them with other settlement types‖. For the purpose of this 

paper, and in order to come up with regional SLAs, we needed to rely on SLAs datasets. The 

following steps were taken for collection and preparation of data for analysis: 

1. A database was generated using SLA data which was collected and prepared from the 

Australian Bureau of Statistics (ABS, 2010). 
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2. As there have been some changes in the number of SLAs from 2001 to 2009, it was 

therefore required to use ABS correspondence files (concordance file) to deal with the 

changes to the number of SLAs.  

3. Since there is no clear definition of the regional and metropolitan areas, a methodology 

was set up (steps 4 and 5) to establish a definition of regional SLAs.  

4. The Australian Standard Geographical Classification (ASGC-2006), categorises ―Major 

Urbans‖ as areas having more than 100,000 population. Based upon this, in first stage 

SLAs having more than 100,000 population were considered as metropolitan; these 

were then eliminated.  

5. In the next stage and using the map of the Australian Standard Geographical 

Classification (ASGC-2009) SLAs with less than 100,000 that are adjacent to the 

metropolitan areas were also eliminated.  

6. From this, 726 SLAs were emerged and after eliminating outliers (extreme population 

growth or decline values) 689 SLAs were used for the analysis. See Table 1 for a 

breakdown of these 689 SLAs in terms of categories of population change.  

REGIONAL SLAS GROWTH AND DECLINE 

As reflected in Table 1, population growth and decline rates are presented in 6 categories 

encompassing all growth and decline rates. In total 38.32% of regional SLAs fall in the 

category of population decline and 61.68% fall in the category of population increase. Of 

those SLAs that are declining 16.11% experience a sharp decline of more than 5%. 

Additionally 22.21% of SLAs show a decline of up to 5%. Of those SLAs that are gaining 

population, 25.83% experience an increase of up to 5%. Of those that are gaining population 

up to 24.39% show an increase of between 5 to 15%. 

Table 1: Categories of Population Change (%) for Regional SLAs 

Categories of 

Change (%) 

No. of SLAs 

within each 

Category 

%SLA 

within each 

Category 

Population within each 

category 
Change % 

for each 

category 2001 2006 

Decline more than 5 111 16.11 289916 262009 -9.63 

Decline 0 to 5 153 22.21 1015310 995915 -1.91 

Increase 0 to 5 178 25.83 1627238 1667230 2.46 

Increase 5 to 10 118 17.13 1431068 1530253 6.93 

Increase 10 to 15 50 7.26 504809 568220 12.56 

Increase more than 15 79 11.47 779915 968299 24.15 

TOTAL 689 100.0 5648256 5991925 6.08 
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CLUSTERING 

In the first stage of analysis, k-means clustering algorithm is used to cluster SLAs according 

to six variables that include: Industry type of employment (18 industry type); occupation (8 

occupation categories); employment status (3 categories); individual weekly income (5 

income categories); age group (3 categories); and the education level (1 category). Industry of 

employment, occupation type, and income were calculated as a percentage of employed 

people within each category and employment status, age group, and education level were 

calculated as a percentage of population for each SLA in 2006. Depending on the number of 

categories for each variable, cluster analysis generated different number of clusters ranging 

from 2 clusters to 7 clusters. Clusters for different variables, categories for each variable, as 

well as the highest mean scores for each category and their designation to different clusters 

are presented in Table 2: Industry type of employment, occupation type, employment status, 

individual weekly income, age group and the education level. 

DRIVERS OF POPULATION GROWTH AND DECLINE 

The second stage of the research seeks to examine the impact of clusters relating to each 

variable (1 to 6) on population change. The hypothesis is that these six variables might have 

some kind of impact on population growth and decline in regional Australia. Dummy 

variables of clusters are generated and are used as nominal-level variables. Definitions of 

these dummies are presented in Table 2. These dummy variables are as the following: 

Industry: 7 clusters (IndusC1-IndusC7) 

Occupation: 7 clusters (OccupC1-OccupC7) 

Employment: 3 clusters (EmployC1-EmployC3) 

Income: 7 clusters (IncomeC1-IncomeC7) 

Education: 2 clusters (EduC1-EduC2) 

Age: 2 clusters (AgeC1-AgeC2) 

Note: „C‟ refers to „Cluster‟. 

Pre-regression analysis revealed that both occupation and employment by labour force status 

were not good predicators of population growth and decline and were therefore not included 

in the analysis. Occupation opportunity in a community does not necessarily mean that jobs 

belong to the community (Aldrich et al., 1997). The regression model which includes dummy 

variables associated with industry, income, education and age is as the follow: 

Population change =  a + b1IndusC1 + b2IndusC2 + b3IndusC3 + b4IndusC4 + b5IndusC5  

 + b6IndusC7 + b7IncomeC1 + b8IncomeC2 + b9IncomeC3  

 + b10IncomeC4 + b11IncomeC6 + b12 IncomeC7 + b13EduC2 

 + b14AgeC2 

Standard ordinary least-square (OLS) regression method is used for this analysis. For 

dependent and independent valuables univariate normality were addressed where necessary. 

Our dependent variable (population change) was presented as the log(10) of the percentage 

change between 2001 and 2006 population data and a constant was added to deal with the 

negative values. Results for multiple regression analysis are reflected in Table 3. 
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Table 2: Variables and Categories, Clusters and Mean Values for Each Cluster (ABS, 

2006 Census Data) 

Variable Categories (Name) 
Highest Mean% 

Cluster/Variable 

Industry   
IndusC1 Retail Trade 12.20 
IndusC2 Public Administration and Safety 53.20 
IndusC3 Accommodation and Food Services 23.75 
IndusC4 Professional, Scientific and Technical Services 13.12 
IndusC5 Mining 30.98 
IndusC6 Agriculture, Forestry and Fishing 23.01 
IndusC7 Agriculture, Forestry and Fishing 46.41 
Occupation   
OccupC1 Professionals 28.75 
OccupC2 Technicians and Trades Workers 16.75 
OccupC3 Managers 24.20 
OccupC4 Labourers 37.98 
OccupC5 Labourers 37.17 
OccupC6 Managers 41.13 
OccupC7 Machinery Operators and Drivers 18.57 
Employment   
EmployC1 Employed 47.11 
EmployC3 Unemployed 2.79 
EmployC3 Not in Labour 29.32 
Income    

IncomeC2 Nil income 6.39 

IncomeC5 Negative income 1.91 

IncomeC6 $1000- $1999 18.48 

IncomeC6 $2000 and more 8.83 

IncomeC7 $1- $ 999 56.56 

Education   

EduC2 Tertiary and Postgraduate 29.72 

Age   

AgeC1 40-64 years old 34.25 

AgeC1 65 and more 14.47 

AgeC2 25-39 years old 22.29 

  

RESULTS FOR CLUSTER ANALYSIS 

Cluster analysis revealed clusters and categories associated with each variable. Some 

categories were dominant in more than one cluster and some clusters did not have any 

dominating categories. These are presented in Table 2. Values for categories with the highest 

mean scores are also reported. It is important to understand how regional SLAs cluster 

according to different variables. 

In the first part of the table clusters based on the industry categories are presented. As it is 

shown in the table, six of eighteen industries, fall in one of the existing clusters indicating the 

highest mean scores for those industry categories. As it is shown the highest mean belongs to 

―Public administration and safety‖ category. Category of ―Agriculture, Forestry and Fishing‖ 

appeared to have the highest mean score within two clusters. Five of eight occupation 

categories, appear with highest mean scores within which ―Managers‖ has the highest mean 

value. Both ―Managers‖ and ―Labourers‖ happen to have the highest mean within more than 

one cluster. For employment all three categories fall in one of the clusters indicating the 
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highest mean for that particular employment category. Cluster C3 happens to include the 

highest value for both ―unemployed‖ and ―not in labour‖ categories. Cluster C2 does not 

appear to have the highest value for any of the categories. 

All five categories of income fall in one of the clusters. The highest mean value belongs to 

category of ―$1-$999‖ which falls in cluster C7 and cluster C6 appears to include the highest 

mean value for both ―$1000-$1999‖ and ―$2000 and more‖ categories. Other clusters do not 

appear to have the highest value for any of the categories. Cluster C2 in education happens to 

have the highest mean score for ―tertiary and postgraduate education‖. For age, all three 

categories have fallen in one of the clusters indicating the highest mean for that particular age 

group. The highest mean value as indicated belongs to category of ―40-64 years old‖. Cluster 

C1 appears to include the highest mean value for both ―40-64 years old‖ and ―65 and more‖ 

categories. Cluster C2 appears to have the highest value for the category of ―25-39 years old‖. 

Table 3: Model Regression Results 

Independent 

Variable 
Coefficient 

SE  

Coefficient 

Standardised 

Coefficient 
t-Statistics P-Value 

Intercept 0.660 0.009  72.161 0.001 

IndusC1 0.026 0.006 0.178 4.372 0.001 

IndusC2 -0.014 0.012 -0.054 -1.154 0.249 

IndusC3 0.052 0.019 0.090 2.781 0.006 

IndusC4 0.049 0.015 0.125 3.176 0.002 

IndusC5 -0.100 0.014 -0.296 -7.358 0.001 

IndusC7 -0.034 0.008 -0.181 -4.332 0.001 

IncomeC1 0.007 0.010 0.045 0.720 0.472 

IncomeC2 0.006 0.015 0.017 0.378 0.706 

IncomeC3 0.026 0.014 0.094 1.909 0.057 

IncomeC4 0.021 0.014 0.059 1.468 0.142 

IncomeC6 0.136 0.019 0.323 7.227 0.001 

IncomeC7 -0.002 0.009 -0.014 -0.210 0.834 

EduC2 0.014 0.006 0.097 2.429 0.015 

AgeC2 0.022 0.007 0.140 3.040 0.002 

Notes: R
2
=0.353; adjusted R

2
=0.340; SEE=0.056. 

Coefficients in bold: Significant at the 95% level. 

 

RESULTS FOR MULTIPLE REGRESSION ANALYSIS 

As it is shown in Table 3 for the industry of employment cluster C6 was considered as base 

and all the other clusters were compared against that cluster. Considering coefficient values 

for all clusters suggests that the highest coefficient belongs to cluster C3 ―Accommodation 

and Food Services‖ and the second highest coefficient belongs to cluster C4 ―Professional, 
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Scientific and Technical Services‖. Cluster C1 ―Retail Trade‖ comes third. Although this 

cluster does not have as bigger coefficient size as the other two clusters (C3 and C4), however 

t-value = 4.37 indicates that this cluster is worthy of consideration as well. In contrast cluster 

C5 ―Mining‖ with t-value = -7.36 and cluster C7 ―Agriculture, Forestry and Fishing‖ with t-

value = -4.33 have negative coefficient values compared to the other clusters with higher 

positive coefficient values. 

For individual weekly income cluster C5 was considered as base and all the other clusters 

were compared against that cluster. Examining parameter estimates indicated that cluster C5 

in fact had a negative coefficient. As analysis indicates the highest coefficient belongs to 

cluster C6 (income for both categories of ―$1000-1999$‖ and ―$2000 and more‖) with t-value 

= 7.22. 

For education cluster C1 was considered as base and cluster C2 was compared against that 

cluster. The analysis indicates that cluster C2 with a higher mean score in ―tertiary and 

postgraduate‖ has a higher coefficient with t-value = 2.43 than cluster C1 with a lower mean 

score in ―tertiary and postgraduate‖. For age group considering cluster C1 as base indicates 

that cluster C2 ―25-39 years old‖ has a higher positive coefficient with t-value = 3.04. 

ANALYSIS AND DISCUSSION 

The purpose of this paper was to examine and investigate the impact of six variables of 

industry type of employment, occupation, employment status, individual weekly income, age 

group and the education level on population growth and decline. Beer and Clower (2009) in 

their work found that for the first time in 1991 regional cities with an employment structure 

focused on entertainment, tourism and leisure industries appeared. Similarly in 2001 an 

agribusiness cluster and remote tourism grouping emerged for the first time. Based upon this 

and the current research findings regional Australia reacts to the changing structure of 

industry and this results in some kind of positive or negative growth in population. The role of 

industry is important. Beer and Clower (2009) suggest, if a region or city specialises in 

industries with limited prospects may stagnate, whilst areas that link their economy to a 

growing industry will benefit in a long-run. Beer et al. (2003) suggest that in addition to the 

industry, the mix within the industries is important as well. O‘Connor et al. (2001) also 

suggest that attraction of New South Wales and Victoria to businesses could be seen as a 

result of concentration of particular types of industries in those areas. 

Our analysis suggests that ―Accommodation and Food Services‖ (Tourism) and ―Professional, 

Scientific and Technical Services‖ (Science/Technology) industries might have a positive 

impact on population increase. ―Retail Trade‖ seems to follow those two industries. Beer 

(1999) suggests that most of the growth is related to tourism, recreation and leisure industries. 

This suggests the role of industry type in development of regions. On the other hand ―Mining‖ 

and ―Agriculture, Forestry and Fishing‖ industries might have a negative impact on 

population growth and act as drivers of population decline. Our analysis suggests that some 

SLAs in ―Mining‖ cluster are losing population and some are gaining population but the 

balance of change is negative. This might indicate that clusters with concentration in mining 

might experience population loss (Beer and Clower, 2009). SLAs in ―Agriculture, Forestry 

and Fishing‖ experience the same situation i.e. the balance of change is negative. Analysis 

also suggests that in clusters of ―Accommodation and Food Services‖, ―Professional, 

Scientific and Technical Services‖, and ―Retail Trade‖, some SLAs are losing and some are 

gaining population however, the balance of change for these clusters is positive. Analysis of 

individual weekly income revealed that negative income might be associated with a negative 

impact on population change. On the other hand a particular individual weekly income range 
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(over $1000) could have a positive impact on population change. Our analysis also shows that 

a higher level of education positively contributes on a higher population growth. In contrast a 

lower level of education does not have as much impact on positive population growth. (Beer, 

1999) suggest that regional cities with the capacity to offer some services such as education 

might have growth potentials. Age group is another variable that we investigated. Our 

analysis shows that age group of ―25-39 years old‖ might have a positive impact on 

population and age groups of ―40-64‖ and ―65 and more‖ might not have as much impact on 

population growth. 

Our analysis shows a positive correlation between ―Professional, Scientific and Technical 

Services‖ with age ―25-39 years old‖ (r = 0.28, p<0.001) and higher education ―Tertiary and 

Postgraduate‖ (r = 0.71, p<0.001). Similarly there is a positive correlation between 

―Accommodation and Food Services‖ with age ―25-39 years old‖ (r = 0.15, p<0.001) and 

higher education ―Tertiary and Postgraduate‖ (r = 0.39, p<0.001). This all might suggest that 

both industry types which in nature are very mobile industries relate to the particular age 

group and particular education level and are supported by them. Particularly the strong 

relationship between ―Professional, Scientific and Technical Services‖ and highly educated 

population (r = 0.71, p<0.001) is clear in our analysis. ―Retail Trade‖ also shows a positive 

correlation with higher education ―Tertiary and Postgraduate‖ (r = 0.46, p<0.001). 

Our analysis also suggests that correlation between ―Mining‖ and age ―25-39 years old‖ is 

positive however this correlation is not very strong (r = 0.28, p<0.001). Additionally 

correlation between ―Mining‖ and higher education ―Tertiary and Postgraduate‖ is not 

statistically significant. For ―Agriculture, Forestry and Fishing‖ correlation with both higher 

education ―Tertiary and Postgraduate‖ and age ―25-39 years old‖ is negative however, it is not 

statistically significant. 

CONCLUSION 

Regional population change has come under attention in recent years as the migration pattern 

is from rural and regional areas towards urban areas and cities. The growth rate of population 

for 2008-2009 in urban cities has been more than double that of regional areas. Regional 

Australia‘s contribution in the country‘s prosperity is essential and will remain significant in 

the future. Both Federal and State governments have strong commitments to support regional 

Australia and this is reflected in the Gillard Government‘s policies towards regional Australia 

after the current election. Regional Australia needs to be globally competitive with regards to 

national and international markets. Attracting skilled population to regional Australia is a very 

challenging task and a generic approach of ―one size fits all‖ is very unlikely to be successful. 

Every and each regional area needs to be considered separately based on their different needs 

and resources. Investing in people and harnessing innovation through higher education could 

help this procedure. 

Grouping regional towns and cities in Australia based on economic functions could help to 

better understand the importance of economic factors in determining growth. Researchers 

Smith (1965), Beer (1999), Beer and Maude (1995), Beer and Clower (2009), Freestone 

(2003) have examined growth in regional Australia. This paper builds upon previous works, 

but takes a different approach to address population change issue in regional Australia. 

Clustering methods have been used by some researchers Beer and Maude (1995), Beer and 

Clower (2009), Freestone (2003) to cluster regional cities when the number of observations is 

fairly large. This study attempted to use a different clustering algorithm (k-means) to cluster 

SLAs in regional Australia and investigate the role of emerging clusters on population growth 

and decline. Results show that regional economy reacts positively to some industry categories 
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including ―accommodation and Food services‖ (Tourism) and ―professional, scientific and 

technical services‖ (Science/Technology) and ―retail trade‖. Additionally results show that 

regional population growth is positively correlated with particular age group (25-34 years old) 

and income level (individual weekly income more than $1000) as well as higher education. 

Report by OECD (referred to by Regional Development Australia, 2010) suggests that policy 

initiatives such as investing in people and higher education are most likely to be successful. 

Beer and Maude (1995) suggest that higher growth rates are not limited to retirement centres 

and regional cities are a dynamic part of the Australian Urban system. As our analysis shows 

this growth embraces Australian regional areas as well. Our findings could have some 

implications on policy. This could highlight the need for reviewing investment policies in 

regional areas in terms of investing in particular industry types. The report commissioned by 

Regional Women‘s advisory Council (2001) found that the demographic and industrial 

diversity of rural and regional Australia exists. Research shows (Beer and Maude, 1995) that 

regional areas are dynamic part in Australian economy and they deserve a closer and better 

attention. 

For further research the aim is to use a comparative analysis of the clustering algorithm for 

clustering SLAs. Since different clustering methods are applicable for different problems, the 

aim is to consider running a comparative analysis of clustering using two different algorithms: 

k-means and modified global k-means (MGKM) algorithms (Bagirov and Mardaneh, 2006). 

This will help to find out the algorithm that works better for the purpose of SLAs clustering. 

Additionally the aim is to identify towns and cities within the seven dominant clusters of 

industry type and investigate their characteristics in relation to occupation, employment 

status, individual weekly income, age group and education level. 
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ABSTRACT 

Place-based partnerships are supported by the state and include various organisations and 

interests within particular geographic areas. The Australian Government has supported place-

based partnerships to plan and coordinate resource allocation decisions to promote regional 

development. Using interviews and document analysis, we examine the role of partnerships in 

promoting development within North-West and Western Tasmania – a region that has 

experienced economic restructuring. This partnership has enhanced collective efficacy and 

built political capital amongst key institutional actors – two preconditions for effective 

regional development policy. We build a theoretical framework that can help explain the 

connection between partnerships and the economic development of regions. These findings 

have important policy implications, including the need for more flexible approaches to 

regional policy and funding rules and to ensuring that there are transparent processes in which 

a broad range of interests can be included in regional planning.. 

 

INTRODUCTION 

Regional development encompasses the idea that a sub-national geographic area is a key site 

of political decision-making, economic prosperity, social cohesion and environment 

sustainability (Eversole and Martin, 2005). The state has been interested in promoting 

regional development as a means to address geographically unbalanced economic growth 

(Hudson, 2001). Partnerships with businesses, not-for-profit organisations and community-

based organisations are an increasingly important part of the way in which governments 

address problems of spatially uneven development. These are ‗regional‘ in that they are 

intended to plan and coordinate the allocation of resources in particular geographic areas at a 

sub-national level. However, the association between these partnerships and the economic 

development of regions is at present unclear. On the one hand, governments often argue that 

partnerships empower local and regional communities to adapt to rapid change and develop 

their economies (OECD, 2001). On the other hand, partnerships have been criticized because 

they do not redistribute power and resources, and are therefore reflective of broader neoliberal 

strategies that seek to reduce government protection and investment (Peck and Tickell, 2002; 

Fuller and Geddes, 2008).  

The aim of this paper is to examine how partnerships add value to regional development 

strategies. The key research question is: what type of value is generated by partnerships, and 

how is this resource associated with the economic development of regions? Investigating 

these questions will contribute to the development of theoretical propositions about the 

association between partnerships and the economic development of individual places. This 

mailto:chris.mcdonald@dpcd.vic.gov.au
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theoretical development will help to inform future critical research and evaluation about the 

role of partnerships in regional development strategies.  We begin by outlining current 

debates about the association between partnerships and the economic development of regions. 

We then develop a theoretical framework to examine this association and address the research 

question. The case of a partnership is considered in North-West and Western Tasmania. 

Finally, we draw our conclusions about the key research question. 

REGIONAL DEVELOPMENT IN A GLOBAL ECONOMY 

The current debate about the role of partnerships reflects the author‘s emphasis on either the 

role of broader structural forces (Lovering, 1999; Dunning, 2002; Peck and Tickell, 2002); or, 

alternatively the capacity for regional actors to construct advantage (Cooke and Morgan, 

1998; Cooke, 2007; Keating, Cairney and Hepburn, 2007). Coe, Hess, Yeung, Dicken and 

Henderson (2004) set out a conceptual framework to bridge exogenous and endogenous 

factors that shape regional economic development outcomes. Coe et al. (2004) argue that 

regional development is dependent upon the coupling of global production network (GPN) 

with regional assets. We argue that this conceptual framework can be applied to connect the 

work of partnerships to the development of regions in the context of a global economy. This 

encompasses: 

 Global Production Networks 

 Regional Assets 

 Strategic Coupling. 

Global Production Networks 

Global Production Networks (GPN) are ‗the globally organised nexus of interconnected 

functions and operations by firms and non-firm institutions through which goods and services 

are produced and distributed‘ (Coe et al, 2004, p. 471). The GPN perspective argues that the 

key logic propelling globalisation is the capacity to produce goods and services at a profit and 

these processes are actively re-produced by firms involved in these networks. These networks 

coordinate the production of goods and services, and link a variety of firms across the globe in 

different ways. GPN are made up of different organisations that have the power to control and 

shape production to varying degrees. Multi National Corporations (MNC) are significant 

because they have the capacity to control production networks through relationships with 

supplier firms. This is particularly the case in industries that have barriers to entry because of 

high capital costs and/ or require complex technologies (Coe et al, 2004). These are defined as 

‗focal firms‘ which through their corporate and market power have the capacity to shape the 

organisation and distribution of GPN (Coe et al, 2004, p. 473). These networks do not float 

independently of places and specific social contexts. They are embedded within, shape and 

are re-shaped by institutional arrangements – such as labour regulations - which are specific 

to particular places (Henderson et al, 2002; Coe, Dicken and Hess, 2008). Coe et al. (2004) 

argue that production is dependent upon these networks being connected to specific regional 

assets.  

Regional Assets 

Coe et al. (2004) define assets as ‗localized growth factors‘. They include technology, 

organisational attributes of firms, natural endowments, the labour force, and relationships 

between organisations (Coe et al, 2004, p. 469). This indicates that there is a broad range of 

factors that couple with GPN and contribute to production in the region. Focus has been 

placed on the value of untraded assets that exist within network relations and there role in 
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facilitating the transfer of ideas and resources to promote innovation (MacLeod, 2001; 

Sunley, 2008). Human capital – particularly technical skills – that resides within individuals 

and institutions are also important (OECD, 2001; Cooke, 2007). Economic geographers have 

traditionally examined how differences in factor endowments – capital, natural endowments, 

technology and human capital –help explain differences in economic growth between regions 

(Pike et al, 2006; Stimson, Stough and Roberts, 2006). There is no agreed taxonomy of assets 

currently identified in the literature about regional economic development.  Assets are defined 

as the ‗gifts, skills and capacities of individuals, associations and institutions within a 

community‘ (Green and Haines, 2008, p. 7). Green and Haines (2008) develop a more 

detailed classification of these endowments and identify seven forms of community assets 

(Table 1). 

Table 1: Forms of Community Assets 

Forms of Community Assets Description 

Physical capital Built infrastructure – roads, buildings, houses 

Human capital Work skills, leadership, educational attainment, health 

Social capital Norms, networks and trust 

Environmental capital Air, water, land, flora and fauna 

Financial capital Money, access to credit, equity 

Political capital Access to democratic decision making 

Cultural capital Arts and culture, museums, ethnic festivals 

Source: Haines and Green (2008). 

Strategic Coupling and Regional Development  

Coe et al. (2004) argue that regional economic development is dependent upon regional assets 

complementing the strategic needs of firms situated within GPN. This is  defined  as 

processes of ‗strategic coupling‘, which enables the production of value – the ‗various forms 

of economic rent that can be realized through market as well as non-market transactions and 

exchanges‘ – within a region (Coe et al, 2004, p. 473). Strategic coupling can be achieved 

through regions developing economies of scale and economies of scope. Economies of scale 

refer to the capacity of a region to develop specialist industries that are internationally 

competitive through exploiting particular regional assets. For example, BMW chose to locate 

its main manufacturing plants in Eastern Bavaria because of an existing industrial base in car 

manufacturing and the availability of a skilled and flexible workforce (Coe et al 2004). 

Economies of scope refers to the capacity of firms and other entities in region to generate and 

take advantage of spillover effects through local cooperation and learning between firms and 

other organisations (Coe et al, 2004, p. 470). The development of clusters that is identified by 

authors such as Porter (2000) is an example of this.  BMW and the German and provincial 

governments have established a supplier and innovation park in East Bavaria, which has 

enabled skill and technology transfers to local companies (Coe et al, 2004).   

THE ROLE OF PARTNERSHIPS IN PROMOTING REGIONAL DEVELOPMENT 

Authors such as Wheeler (2002), the OECD (2004), and Giguere and Considine (2008) argue 

that partnerships with businesses, not-for-profit organisations and community-based 
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organisations are an important part of the way in which governments can promote regional 

development. Rather than specify the association between these partnerships and the 

economic development of regions, they focus  on the degree to which  partnerships improve 

the management of regional development policy. Considine and Giguere (2008) argue that the 

key role of these partnerships is to bring actors together within a locality to undertake joint 

strategic planning and monitor the implementation of agreed actions. Partnerships have a 

strict coordinating role and their significance lies in their capacity to encourage policy 

innovation through collaboration (Burroni, 2008; Considine and Giguere, 2008). Ling (2002) 

and Apostolakis (2004)  argue that these local partnerships build ‗collaborative advantage‘ by 

creating a space to broker agreement between government, communities and local 

organisations to identify priorities, jointly plan actions, and marshal resources. This 

collaboration enables critical self reflection and recognition of interdependence amongst 

actors therefore allowing localities to better adapt to rapid and uncertain change (Davidson 

and Lockwood, 2007; Considine, 2008).  

Bellamy et al. (2003) and Smyth et al. (2004) argue that partnerships are limited by the reality 

of organisational boundaries and the existing distribution of powers of decision-making and 

resource allocation. Beer et al. (2003), Bellamy et al. (2003), and Brown (2005) argue that the 

limited role of regional development initiatives in Australia is a reflection of a historical trend 

of lack of resources and political will to engage with regional development issues. The 

literature also identifies that this gap is caused by the rigid way governments organise and 

operate. Bellamy et al. (2003) and Smyth et al. (2004) identify the following organisational 

barriers to developing integrated approaches for regional development in an Australian: lack 

of agency coordination (‗silo-based‘ management, disciplinary boundaries, and jurisdictional 

issues); inability to devolve resources (centralised funding and accountability); poor 

methodology (service provider focus at expense of engagement and capacity building, 

imbalance of power between partners); and, inability to share and learn from best practice. 

Bellamy et al. (2003) trace these barriers in Australia to the involvement of all three levels of 

government in regional economic development, which results in different approaches to 

funding, accountability, reporting at the local level. These findings indicate that partnerships 

may have a limited role in influencing regional development outcomes. 

UNDERSTANDING THE ASSOCIATION BETWEEN PARTNERSHIPS AND REGIONAL 

ECONOMIC DEVELOPMENT 

This review of the literature indicates that the association between partnerships and the 

economic development of regions is at present unclear. There is agreement that regional 

partnerships encourage collaboration between institutional actors and that this may increase 

the capacity of organisations and firms to adapt to change. This argument about collaborative 

advantage does not specify the mechanisms through which partnerships may influence 

processes of strategic coupling, and stimulate economies of scale and scope. We argue that 

partnerships may stimulate economies of scale and scope by generating networks that enable: 

 institutional actors to develop shared norms and the confidence to work together 

(collective efficacy)  

 these actors to form common objectives, and influence the allocation of resources 

(political capital). 

Collective Efficacy 

Ling (2002), Apostolakis (2004), Burroni (2008), and Considine and Giguere (2008) argue 

that partnerships create a collaborative space, where actors can develop networks, and 
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encourage a sense of interdependence between them. This collaboration is likely to be 

underpinned by social capital, which is broadly defined as ‗a resource that facilitates 

cooperation within or between groups of people‘ (Productivity Commission 2003: 10). Since 

the 1990s there has been growing literature and policy interest in the concept and benefits of 

social capital (Woolcock, 1998; Atherly, 2006). The literature shows that there are positive 

associations between social capital and the efficacy of public administration and democratic 

decision making (Productivity Commission, 2003, p. 15). Studies utilising endogenous 

growth theories focus on the association between social capital and high rates of innovation 

within particular industrial districts (Morgan 1997; Cooke and Morgan, 1998; Cooke, Clifton 

and Oleaga, 2005; and Boschma and Ter Wal, 2007). 

The key components of social capital include social norms, networks and trust. Social norms 

are the informal rules and conventions that underpin individual behaviour and human 

interaction in a given context. Although social norms are specific to particular times and 

places, a key concept across many social norms is that of reciprocity – relationships of mutual 

advantage (Productivity Commission, 2003). Networks are made up of groups of people who 

are inter-connected through common feelings of identity and belonging. They usually share a 

common attribute such as participation in a sporting activity, neighbourhood, vocation or 

ethnicity (Productivity Commission, 2003). Putnam (2000) argues that it is more likely that 

social norms will be learnt, exchanged and expanded through these associational ties. Trust is 

defined as the ‗level of confidence that people have that others will act as they say or are 

expected to act, or that what they say is reliable‘ (Productivity Commission, 2003, p. 11). 

There is disagreement as to whether trust is an element of social capital or an indicator of it. 

However, there is a relationship between trust, networks and reciprocity because it gives 

people the confidence to enter into relationships of mutual exchange.  

We argue that collective efficacy amongst institutional actors may be an important outcome of 

social capital formation within regional partnerships. Collective efficacy is defined as the 

confidence that a diverse group of organisations and interests has to achieve common goals 

(Sampson, Morenoff and Earls, 1999). Collective efficacy captures that the specific ‗action 

potential‘ of social capital, rather than just the accumulation of a stock of social resources, is 

decisive (Sampson et al, 1999). Collective efficacy may develop through the formation of 

associational networks between institutional actors, which should enable learning, exchange 

and development of social norms amongst them. Techniques to enhance collective efficacy 

amongst institutional actors may include the formation of decision making boards, regular 

meetings, planning workshops, and the hosting of conferences and events. Research that uses 

this concept would also need to consider the structural limitations to collaboration, and how 

networks can also exclude and reinforce asymmetries in power (Hadjimichalis and Hudson, 

2006).   

Political Capital  

Carley et al. (2002), Wilkinson (2005), and Considine (2008) identify planning and priority 

setting - the ability for institutional actors to agree on a vision for the region and mobilise 

resources to achieve these objectives - as the key role for partnerships. . This has a close 

association with political capital, which is defined as a resource that gives communities the 

capacity to articulate a shared interest and to influence decision making (Turner, 1999; Haines 

and Green, 2008). Political capital encompasses the processes that lead to the articulation of a 

shared interest, the formation of common objectives, and how institutional actors work 

together to make claims on resources. Within community development strategies Turner 

defines political capital as the ability for neighbourhood based organisations to ‗negotiate, set 

the terms of that negotiation, define what the neighbourhood will look like, and control 
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resources that affect the ability for [that] place to become a productive economic and social 

location‘ (Turner, 1999, p. 16). Political capital can assist disadvantaged places to influence 

policies about their neighbourhood, and therefore what kinds of resources and strategies are 

needed from government to redevelop it (Turner, 1999).  

Haines and Green (2008, p. 197) argue that there are two dimensions to political capital. 

Instrumental political capital constitutes resources ‗that actors can use to influence policies in 

their own interest‘. Access to material resources is an important factor shaping this capacity to 

influence. Stone (1989) and Stoker (2000) argue that urban governance is dependent upon 

alliances between government and local business interests, and they tend to exclude other 

social interests and perspectives from decision making. Relational perspectives on power also 

draw attention to associational ties and shared language and ideas to this capacity to influence 

(Seddon, Billet and Clemans, p. 2005). In this sense inter-personal relationships with decision 

makers and the ability to communicate effectively with them are forms of political capital. 

The other element to political capital is structural and includes the ‗attributes of the political 

system that shape participation in decision making‘ (Green and Haines, 2008, p. 197). 

Mechanisms such as performance objectives, budgeting procedures and contracts are used by 

the State to control the terms of this participation (Painter, 2002; Bache and Flinders, 2004). 

Based on this existing research, political capital is likely to be shaped by civic and business 

leaders within the region, and the structural constraints placed by the State and actors within 

the market. 

A key indicator of this political capital will be a regional plan that sets out medium term 

priorities, actions to achieve them, and key measures of improvement. There should also be 

evidence that this plan has been used as a means to attract resources into the region. This may 

take the form of trade missions to other countries to promote the region as an investment 

destination or using this regional plan to lobby and access funding from the State. Carley et al. 

(2000) and Apostolakis (2004) argue that equitable regional planning is dependent upon 

decision making processes that are inclusive of a broad range of institutional actors in the 

region. This ensures that all interests in a region have voice and contribute to solving 

problems. Techniques to develop regional plans that can achieve this benchmark include 

inclusive leadership from local civic leaders, forming project groups to focus on specific 

issues, running community forums, and marshalling local area data about needs and 

opportunities (Carley et al, 2000; Russell, 2001; Wilkinson, 2005).  

THEORETICAL APPROACH AND METHOD 

In this paper we have developed a theoretical framework for examining the association 

between partnerships and the economic development of regions. Existing literature about 

partnerships do not specify the mechanisms through which partnerships may influence 

regional development. We argue that the effectiveness of partnerships depends upon 

confidence amongst institutional actors to collaborate –collective efficacy - and the ability for 

them to form common objectives about regional development and make claims on resources – 

political capital. This suggests that partnerships add value by creating the confidence for 

institutional collaboration and the development of shared objectives amongst actors who have 

the resources and means to influence regional development. These resources can then be 

applied to ensure regionally based assets meet the strategic needs of firms embedded in GPN.  

Qualitative research methods have been chosen because the researcher can access complex 

organisational and intra-organisational processes and understand how people construct their 

own understandings of working in partnerships. The unit of analysis is the arguments used by 

actors to shape the role of partnerships in promoting regional development. There is a 
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growing literature that focuses on methods of evaluating arguments used by policy actors 

(Fischer, 2003; Hajer and Versteeg, 2005). ‗Policy Discourse Analysis‘ may  be used to 

examine what ideas and categories have been assembled and give meaning to policy processes  

by identifying the linguistic regularities in the  construction of arguments about policy 

problems and solutions. These arguments should then be interpreted in relation to explanatory 

theories, with a focus on the contradictions and points of conflict within them (Yanow, 2000). 

This article  utilises two main sources of data: interviews and documents. Each have their own 

strengths and weaknesses and the selection of these two methods was designed to strengthen 

the analysis by verifying findings across multiple data sources, which is consistent with the 

triangulation strategies outlined by Yin (2003). To undertake this discourse analysis, we use a 

pattern matching technique to interpret the data (Yin, 2003). This involves a thematic search 

of key terms in relation to the concepts of strategic coupling, collective efficacy and political 

capital. 

INTRODUCING NORTH-WEST AND WESTERN TASMANIA AND THE CRADLE 

COAST AUTHORITY 

The Cradle Coast Authority oversees economic development in a region that covers the north-

west and western areas of Tasmania (Figure 2).  

Figure 2: Tasmania’s Cradle Coast Region 

 

Source: Map drawn by Antoinette Dillon.  

In 2009 the residential population of the region was approximately 110,000, which is 23 per 

cent of Tasmania‘s total population (Tasmanian Department of Economic Development, 

Tourism and the Arts, 2007). The majority of the population is concentrated in the coastal 

areas between Wynyard and Latrobe where the two major urban centers – Burnie and 

Devonport – are located (DOTARS, 2003).  
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The Cradle Coast Authority (CCA) was created in February 2000 ‗to coordinate and drive the 

sustainable development of the Cradle Coast region, its community and economy‘ (CCA, 

2005, p. 3). The Authority is overseen by a Board and its responsibilities include ‗the 

Authority‘s strategic direction, financial management, appointment of advisory committees‘ 

(CCA 2009, 4). The Authority‘s Board includes eight  business, community and local 

government leaders that are appointed by the participating Councils (CCA, 2007 and 2009). 

Councils scrutinize the operations of the Authority through a Shareholders Group (Cradle 

Coast Interviewee 5). An Annual Plan sets outs the Authority‘s work in areas such as tourism, 

industry development, natural resource management and community development (CCA, 

2005).  The work team is led by the Executive Chairman who manages staff and is a non-

voting Chair of the Board. The work of the Executive Chairperson is supported and 

coordinated by a small work team that includes an Executive Officer, Finance Officer and 

administrative staff. The participating Councils provide funding for this central work team. 

Functional work teams are split into three areas – tourism, education and training, and natural 

resource management. These work teams are supported by program funding from the State 

and Commonwealth Governments.   

Collective Efficacy 

The CCA enhances collective efficacy amongst a limited group of leaders of the Local 

Councils, business, the local University and the State and Federal Governments. This 

collective efficacy is underpinned by the formation of associational networks amongst these 

institutional actors. This network formation occurs because the partnership plays a brokering 

role between these institutional actors. ‗We [the Authority] really found what we could 

exploit really well was being [pause] a-political, not a-political, we could get in-between the 

State and Commonwealth governments when they weren‘t talking to each other because they 

were politically different‘ (Cradle Coast Interviewee 1). The Authority has also been able to 

draw business leaders into decision making who have political influence in the region, and 

build upon the university‘s growing interest in improving participation in higher education, 

and contributing to social and economic development of the region. There is a lack of 

evidence that the CCA has been able to open up opportunities for community sector 

organisations, the general public, social movements, and Trade Unions to participate in 

decision making about regional development. 

These associational networks help develop social norms that improve the exchange of 

information and learning amongst institutional actors. State and Federal Government could 

access intelligence about the region from the CCA, and the CCA had a better understanding 

of policy priorities and strategic intentions at a government level. This strategic information 

could then be disseminated amongst the nine Councils. ‗What [the CCA]  seeks to do is pull 

this stuff all together and see if  [it] can make some sense out of that and then see how that 

resonates when [they] then dig down into the nine local authorities‘ (Cradle Coast Interviewee 

3). Council representatives recognise that the CCA has the ability to bring together Councils 

and marshal information about the region has improved decision making. 

The CCA to their credit have a better overview of what‟s happening in all nine areas and all 

their concerns so when they put a paper together they try to take into account all the different 

weaknesses and strengths of the area. When we look at it individually we don‟t really know all 

the issues we might be having with transport or tourism or some of the other innovations that 

other Councils are doing (Cradle Coast Interviewee 4) 

There are ongoing tensions within the partnership between this regional collaboration, and the 

competing interests of the nine Councils. The Board of the CCA plays an important role in 

creating a space for deliberation and discussion amongst institutional actors at a regional 
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scale. Interviewees argue that the Board plays a key role in authorising and supporting staff to 

play an independent brokering role because it was at ‗arms length‘ from the participating 

Councils (Cradle Coast Interviewees 6 and 7). This independence is important because it 

enables the Board to avoid the ‗parochial‘ nature of the Councils, and the instances where 

groups of Local Governments may gang up to pursue a policy agenda (Cradle Coast 

Interviewees 2 and 6). The Board faces two key challenges in maintaining an inclusive space 

for collaboration. First, over time the Board has become more reluctant to take leadership on 

policy issues that are controversial amongst the participating Councils. Interviewees argue 

this has occurred because too many board members have a background of working in local 

government in the region (Cradle Coast Interviewee 2). Second, the Board has a low profile in 

the broader community (Cradle Coast Interviewees 2, 6 and 11).  

Alongside these formal partnership structures, informal techniques associated with building 

and maintain personal relationships also enhance collective efficacy. Respondents emphasise 

the importance of strong personal relationships in the region. ‗It‘s very apparent very early 

that you‘re on an island and there‘s very few people, and there‘s very few resources, and piss 

someone off today you‘re going to need something off them tomorrow‘ (Cradle Coast 

Interviewee 1). The Executive Chairman plays a critical role in the formation of collective 

efficacy by performing the role of an independent broker. The Executive Chairman has built 

and maintained a range of contacts amongst senior levels of the State and Federal 

bureaucracy, which other organisations in the region had been able to tap into. 

The CCA has a very good set of networks. And this may be, as it always is in these cases, there 

is a measure of distinguishing the leadership characteristics and personalities and you‟d know 

in regional development that personalities become really important and [the Executive 

Chairman] has one of those personalities that enables him to conduct himself in a very 

politically savvy kind of way. As a consequence I like to talk to him, he is pretty much across the 

politics whether it‟s interaction across the Federal Government or whether its interaction 

across the State Government and the Local players. But particularly that kinds of upwards stuff 

he has been especially good at some of that (Cradle Coast Interviewee 3) 

The skills and capabilities of the Executive Chairman – in terms of negotiation, emotional 

intelligence, knowledge of the region – are significant in the capacity of the Authority to build 

and maintain collective efficacy amongst decision makers.  

Strategic Coupling and Regional Economic Change 

The CCA has been able to draw upon this collective efficacy to develop a shared view about 

the competitive strengths and weaknesses of the regional economy. Institutional actors 

emphasize the importance of environmental capital to the regions economic competitiveness 

and growth. The environmental capital of the Cradle Coast region includes mild climatic 

conditions, fertile soil, rainfall and water storage capacity, remnant wilderness, fish stocks and 

mineral deposits. The regions environmental capital is seen by interviewees as factor 

endowments that firms could capitalise upon through agriculture, food manufacturing and 

tourism. ‗We‘ve got an abundance of water, great climate, you can basically grow anything 

here, the soils, and the basalt, chocolate soil is second to none‘ (Cradle Coast Interviewee 8). 

Interviewees also saw these assets as an important part of the liveability of the region and why 

people would choose to live there. ‗Our competitive advantage, I suppose lifestyle, climate, 

it‘s a very temperate climate; we don‘t get the extremes‘ (Cradle Coast Interviewee 8).   

There is a concern about declining human capital in the region. There is a consensus that 

unemployment was a ‗significant‘ issue in the region, with rates much higher than in other 

parts of Australia (Cradle Coast Interviewees 4 and 8). Interviewees argue that high levels of 

unemployment were caused by a lack of human capital. There is a consensus amongst 
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respondents about poor education and training outcomes in the region, particularly amongst 

young people. ‗The Cradle Coast region of all the regions in Australia has had one of the 

poorest records in terms of younger people moving onto higher education and for leaving 

education at Year 10‘ (Cradle Coast Interviewee 7). The factors influencing these outcomes 

are endogenous to the region: a cultural focus in the region of leaving school early to get a 

job, geographic isolation and lack of access to services, parents encouraging children to leave 

school and enter the workforce or problems of inter-generational unemployment, and high 

fertility rates amongst young women (Cradle Coast Interviewees 1, 2, 4 and 8). Addressing 

these problems is seen as an important way of adapting to structural change.  

During the post-World War II period the region developed economies of scale in 

manufacturing. Industry is organized around a small number of large branch plant factories. 

These are owned by Simplot and McCains that specialise in food manufacturing whilst 

Caterpillar specialises in the production of machinery. These companies are ‗key players‘ in 

terms of manufacturing industry in the region (Cradle Coast Interviewees 1 and 3). The 

Cradle Coast region faces competition from other regions internationally in terms of the price 

of labour and there is a threat these industries may leave. There has been a progressive decline 

and restructuring of these industries since the 1980s. ‗There were a couple of big industries in 

this area who closed down and were dramatically downsized, and laid off, hundreds or 

thousands of employees, and thousands more indirectly affected‘ (Cradle Coast Interviewee 

1). These included a paint factory and pulp mill in Burnie that directly employed large 

numbers of people and supplier businesses. Over the past few years the region‘s economy had 

recovered and indicators of these improved conditions are increasing economic growth, 

private inward investment, increased retail activity, and higher disposable incomes (Cradle 

Coast Interviewees 5, 8 and 9).  

Political Capital 

Interviewees agree that the critical role of the Authority is its capacity to set priorities that 

addressed these risks and opportunities facing the region. An example of where the Authority 

undertook this role is the Sustainable Regions Program (SRP).  The priorities developed by 

the CCA for the distribution of the funds seek to invest in regional assets and the regions 

industrial strengths in tourism and food manufacturing. These priorities are: 

 Participation in education, employment and training 

 Investment in existing growth industries  - Tourism 

 Value-adding of traditional industries  - Food processing and Windfarms 

 Natural Resource Management 

 Family and Business Migration (CCA, 2002). 

The Authority utilises an opportunistic and dialogic methodology to strategic planning and 

priority setting. The CCA sees itself as being able to respond proactively to emerging risks 

and opportunities: 

The big thing for a region like this is to be able to respond well to externalities. Opportunities 

and threats, or changes in conditions, and I think that‟s the real at the real core of the value of 

what the Cradle Coast Authority is there is a regional entity, a capability to, with a certain 

amount of process or structure or professionalism or insight, help the region respond to things, 

see things coming, fewer surprises, you know stability, more positive things that negative 

happening. Now sometimes we can create opportunity, get something, and do something 

ourselves (Cradle Coast Interviewee 1).  
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These emerging risks and opportunities are also shaped by policy changes at Federal and State 

Government levels. The Authority‘s approach to regional planning and priority setting is also 

driven, in part, by a lack of certainty in future revenue streams. This indicates that structural 

political capital is shaped by the policy decisions of State and Federal Governments. Funding 

uncertainty means that the Authority cannot be sure about the future resources it may be able 

to allocate. ‗We [the CCA] didn‘t have an annual income of millions of dollars from rates that 

we could then start allocating to range of tasks, building activity and sending it off‘ (Cradle 

Coast Interviewee 1). Most of the Authority‘s revenue streams are tied to particular 

programmatic functions like Tourism, NRM and Education. This means that external agencies 

in the State and Federal Government can exert control over the strategic direction and 

operations of the Authority.  

In the case of the SRP, the Federal Department of Transport and Regional Services 

(DOTARS) controlled the distribution of funds and the CCA gave advice to the department 

about how the funds should be distributed in the region. The Federal Government maintains 

control through budgetary procedures that establish rules for how resources are allocated 

within the region. DOTARS specifies how much money has to be spent each year and this 

reduces flexibility to respond to circumstances at a regional level. 

Someone who designed this program said its going to run for four years, here‟s the amount of 

money available, we‟ll allocate a quarter of that money each year, which meant that because 

you‟ve got a fair bit of ground work and publicity and formative stuff, you end up not spending 

much in the second, more in the second and most in the third and a bit less in the fourth. That 

meant every year that the Commonwealth was looking at its allocations it as under spent or 

over spent and it had to go through immense bloody hoops to try to keep, retrieve or carry over 

money (Cradle Coast Interviewee 1).  

This small grants investment approach was seen as less effective. ‗That bit of the Sustainable 

Regions Funding was actually much less successful than where we had targeted areas for 

investment, worked up collaborative projects, and deployed the funding - but my word it was 

difficult to get that different approach accepted by the bureaucracy‘ (Cradle Coast Interviewee 

2). 

Within these constrains the Board and partnership staff play a critical role in developing 

priorities for regional development. In its first few years the Authority had a small number of 

senior staff and as a result relied strongly on the business planning experience and skills of 

board members (Cradle Coast Interviewee 2). Interviewees argue that successful attributes of 

the Board as a whole and individual members included – no political ambitions, a good mix 

of technical and social skills, profile in the broader community, strong connections with 

business, political and bureaucratic leaders, knowledge of the region‘s history, and a good 

chairperson (Cradle Coast Interviewee 11 and 12). Planning and priority setting is done in an 

open and democratic fashion, with everyone on the Board having the opportunity to have a 

say (Cradle Coast Interviewee 11). Priorities are filtered through a decision making process 

by the Board that is based around questions such as:  

 Is it of regional significance (as opposed to Local Councils or State-wide)? 

 Is it someone else‘s role and is the partnership duplicating? 

 Does it connect with key issues affecting the region? 

A number of the Board members were members of the voluntary association Rotary and they 

had suggested this approach, which was based on a similar process they had used in that 

organisation (Cradle Coast Interviewee 1).  
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The selection, use and analysis of evidence are also important forms of instrumental political 

capital. The Authority also takes an opportunistic approach to data collection by building on 

what had already been done in the region. The Executive Chairman plays a lead role in 

gathering this evidence and an inclusive approach to gathering evidence and setting priorities 

was not considered important. The Executive Chairman begins the process of setting priorities 

by collecting all the existing research literature about the region. The Authority undertook a 

content analysis of this existing research and primary qualitative data to identify common 

themes. These themes were then verified against available quantitative data. The Executive 

Chairman then took the Board away for a planning retreat with this analysis and it was 

decided to base future action on these themes rather than go out and do further community 

consultation (Cradle Coast Interviewee 1). The decisions made by the Board about these 

priorities were not entirely based upon this analysis ‗I think some of the work that we did was 

experimental based on our own understanding of the region, but this was moderated by a good 

look at what had already been written‘ (Cradle Coast Interviewee 2). From this process came 

a broad set of social, economic and environmental priorities for regional development and this 

evolved over time.  

CONCLUSION 

The aim of this article is to examine how partnerships add value to regional development 

strategies. The key research question is: What type of value is generated by partnerships, and 

how is this resource associated with the economic development of regions? We argued that 

the effectiveness of partnerships depends upon confidence amongst institutional actors to 

collaborate – collective efficacy – and the ability for them to form common objectives about 

regional development and make claims on resources – political capital.  

The CCA generates networks that enhances collective efficacy amongst a limited group of 

institutional actors in the region. These actors draw upon this resource to develop a shared 

understanding about the regions competitive strengths and weaknesses. The CCA also builds 

political capital amongst these actors, which enables them to agree on regional development 

priorities and make claims on resources. This manifests itself in an opportunistic approach to 

regional planning which focuses on ensuring that endogenous assets meet the strategic needs 

of firms situated in the region. There are a number of factors that constrain and enable the role 

of the CCA in undertaking this role. The needs of capital in a global economy, policies and 

funding rules of government, and competition between Councils are the key constraints. The 

knowledge, analytical and interpersonal skills and networks of board members and the 

partnership manager strengthen the capacity of the partnership to enhance collective efficacy 

and build political capital at a regional scale. Policy choices that would further strengthen this 

partnership capacity are:  

 Greater flexibility and integration in the way Commonwealth and State governments 

works with the regional partnership 

 Making sure that the value of collaboration is embedded in the performance objectives 

and work plans of people working in the partnership 

 Ensuring that there are incentives to include a broader range of social, economic and 

environmental organisations and interests in regional planning. 

Partnerships are increasingly an instrument of choice for promoting regional economic 

development. However, there is not an agreed approach to assessing their effectiveness. We 

argue that the framework developed in this paper is a useful device for understanding the 

value of partnerships in regional development strategies. There is a need to situate analysis 
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about regional economic change and governance within a broader political economy. The 

GPN approach places focus on how regionally-based assets meet the needs of firms in a 

global context through the concept of strategic coupling. In this case the CCA seems to better 

enable better adaptation to processes of strategic coupling by organising a regional approach 

to asset investment. The concepts of collective efficacy, strategic coupling and political 

capital contribute to an understanding of the effectiveness of partnerships within a broader 

political economy. Further research on how regional partnerships shape the evolution of 

governance, and influence the resource allocation choices of firms and governments within 

individual regions could strengthen these conclusions. 
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ABSTRACT 

Current funding models for regional infrastructure are inadequate. While this is widely 

discussed, surprisingly little attention is paid to key characteristics of infrastructure, the host 

regional economy or the external funding environment. Policies insensitive to such things can 

not only unwittingly generate a raft of problems but also irreversibly dissipate funds across 

infeasible projects. Of the three aspects, it is the external environment that is the focus of this 

paper. Deterioration in the external wealth of Australia over the last generation poses serious 

regional challenges, as exemplified here by Queensland. Thirlwall (1980) provides a relevant 

conceptual basis upon which more to build more adequate appraisals of external environments 

and impacts. External conditions, including funding costs, change markedly over time as can 

the availability of suitably structured finances. Regional mega-projects and the post GFC 

environment each present particular risks which should be explicitly addressed in 

assessments. 

 

INTRODUCTION 

The external situation of Australia and its regions is examined in this paper which is in five 

main parts: 

1. The Australian balance of payments situation. Historical data series are detailed to 

establish the extent of the ongoing failure by Australia as a nation to pay its way. Gross 

national expenditures (GNE) have been increasingly exceeding product (GDP) since the 

mid 1970s. 

2. Changes in external wealth. The result is a large external liability for Australia, for 

both private and public sectors. A national crisis could emerge rapidly as the long run 

budget constraint (LRBC) is approached.  

3. Queensland as a stressed Australian region. Considered as a region of Australia, 

Queensland has been experiencing deteriorating economic conditions that relate directly 

to external impoverishment. Current State government approaches appear 

counterproductive.  

4. Regional problems as balance of payment problems. Thirlwall‘s approach (1980) is 

applied to Australia. Alternate theoretical stances are examined, that of Thirlwall 

(Keynes) being contrary to that which has guided a generational genesis of 

impoverishment (neoclassical).  

5. Rebalancing and beyond. Conditions are being exacerbated by the ongoing global 

crisis. Escaping Australia‘s external wealth trap will be all that more difficult but this is 

mailto:m.mcgovern@qut.edu.au
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arguably the primary national problem and the proper focus of responsible 

governments. 

Avoiding a national and regional economic or financial crisis of our own creation is possible, 

but not under current ―reform‖ settings. New ways are needed, ones which recognise the 

external situation and begin to remediate documented problems. Then, infrastructure 

investment may become affordable, again. 

1. THE AUSTRALIAN BALANCE OF PAYMENTS SITUATION 

There has been a deficit on the Australian current account each year since 1974. Over recent 

years the current account deficit has grown, with a notable deterioration since 2002. The 

deficit peaked in the year to June 2008 at $73.980b before falling to $40.515b and then 

$56.103b in 2010.
1
  

Fifty years of balances on the current account (CA, lowest line in Figure 1), capital account 

(KA, line near x axis) and financial account (FA, topmost line) along with the two major 

components of the current account are shown in Figure 1. The current account is offset by the 

sum of capital and financial accounts to achieve a net zero position nationally. Definitionally 

CA= -KA-FA or CA + KA + FA=0. 

The capital account has generally been small, with deficits of $0.232b, $0.611b and $0.132b 

from 2008 to 2010. The financial account position has deteriorated rapidly over recent years, 

with a peak $72.804b inflow in the year to June 2008. This was comprised in net terms of: 

direct investment inwards $13.5b; portfolio investment $11.9b; financial derivatives $-10.5b; 

other investment $5.8b; and reserve assets $44.3b. This last component is an historically very 

high figure with a change in excess of $60b from the previous year‘s value of $-20.1b. It, and 

other aspects, warrant further scrutiny. 

 

Figure 1: Principal BoP Accounts, Australia, 1960 to 2010 

 

Source: ABS (2010), Table 51.  

                                                 
1
  Years are the year ending in June. 
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As can be seen in Figure 1, while the balance on goods and services has fluctuated and 

generally stayed below a $20b deficit, the income component has shown an escalating deficit. 

For 2008 the annual deficit peaked at $49.5.2b before improving slightly to -$49.2b. Interest 

and other servicing payments are a large part of these net primary income outflows. The third 

component, current transfers, has fluctuated around zero, with a most recent net deficit of 

$0.9b.  

A small surplus on the current account for goods and services of $5.887b was achieved in the 

year to June 2009 from record exports of $284.437b and record imports of $278.550b (see 

Figure 2). However, this was offset by the deficit on the income component resulting in a net 

deficit on the current account of $40.515b. The trade deficit was restored in 2010 when 

exports fell over $30b to $254.004b but imports fell only $19b to $259.969b.  

 

Figure 2: Current Account Components, Australia, 1960 to 2010 

 

Source: ABS (2010).  

The cumulative effect of deficits on the current account can be seen as a rising cumulative 

surplus on the financial and capital accounts topping at $812b (Figure 3) or 66 percent of 

GDP (Figure 4). The rate of increase in both Figures rises over time, and appears to involve 

three main phases: ―contained‖ until 1975; ―markedly rising‖ between 1982 and 1998; and 

―takeoff‖ since 2003. 
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Figure 3: Cumulative Surplus on Financial and Capital Accounts Combined 

 

Note: A surplus on the financial account indicates an increase in external obligations. 

Source: ABS (2010), Table 51.  

Figure 4: Cumulative on finance and capital accounts as a percentage of GDP 

 

Source: ABS (2010), Table 51.  
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The escalation in external exposure can be seen from both the levels of surplus and apparent 

phases.  

 The surplus on the Financial and Capital accounts was under 2 percent up until 1975. It 

then rose from 1.9 percent in 1975 to 10.4 percent in 1985, a more than five fold 

increase in a decade. It then almost tripled to 30.3 percent in 1995 and then rose 19 

points to 49.5 percent in 2005. It has since risen an additional 17 points in just five 

years. 

 In terms of annual rates of change, these were below 1 percent up to and including 

1980, then under 2 percent to 1984. 3 percent was first crossed in 1989 but increases 

were then between 2 and 3 percent until 1998, except for 1990 and 1995. From 1998 

onwards annual increases were markedly above 3 percent, except for 2001 and 2002. 

There were three years above 4 percent and three more above 5 percent and a top yearly 

increase of 6.4 percent in 2008.  

Such patterns are both unprecedented and unsustainable. If they are to continue, naive 

projections would see the cumulative financial and capital account surplus (or alternately the 

cumulative current account deficit) at 100 percent of GDP about 2022 and 140 percent around 

a decade later. Even if increases were to slow from here the imbalance would continue to 

grow. The key question is what might cause a reversal, a move back towards balance? 

It is interesting that this imbalance has grown despite various movements in the Australian 

Dollar (AUD) against other currencies and the trade weighted index (see Figure 5). In general 

terms, the AUD depreciated from 1974 until 1985, fluctuated in a narrow band but hitting a 

low point in 2001. Since 2002 it has appreciated despite a marked dip in 2008-09. Particuar 

currency experiences have varied, with a notable general appreciation against the Chinese 

yuan since the 1980s.  

2. CHANGES IN EXTERNAL WEALTH 

External wealth is the difference between external assets owned locally and local assets 

owned externally. A net debtor country such as Australia has external liabilities that exceed 

external assets. 

Changes in external wealth involve: 

 Changes due to valuation effects 

 Contributions from balance of payments flows. 

Algebraically, 

ΔW  =  ΔV(W) – FA, or ΔW  =  ΔV(W) + CA + KA 

where: ΔW is the change in external wealth; ΔV is the change in value of the wealth W over 

the period due to capital gains and capital losses; and CA, KA and FA are the Balance of 

Payments accounts: current, capital and financial accounts respectively. These accounts show 

the various net contributions for the period of reference. 

Leaving aside valuation changes for the moment, what might be termed the ―earned‖ change 

in external wealth simplifies to          The Australian situation is one of markedly 

declining ―earned‖ external wealth for over thirty years, as shown in Figure 6. On this basis, 

―earned‖ external wealth has fallen by more than $800b since the breakdown of the Bretton 

Woods system. A dissipative generation has added external obligations in an unprecedented 

manner.  
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Figure 5: Australian Dollar Against Selected Currencies and Trade-Weighted Index 

since 1969 

  

Note: log scale used.  

      
 
 

 

 

Notes:  Linear scale used. 

The Trade weighted index (1970 = 1) tracks between the dollar and pound, generally 

falling from the 1974 peak of 1.2 until 1985, then fluctuating for 15 years between 0.5 

and 0.6 before rising since 2001 via 0.53 in the 2008-09 dip to peak at 0.73 recently.  
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Figure 6 

 
 

 

It is important to remember that a variety of claims are gathered under W. Valuation effects 

are not examined here and these might ameliorate the situation. As examples W can be 

reduced by: a rising local stock market as it increases the value of external claims on 

Australian companies by extra-national investors; deteriorating external conditions and a 

rising local currency can reduce the value of overseas claims held by Australian investors. On 

the other hand, external debt has risen apace and is now well in excess of $600b. Whatever the 

composition, the deterioration in the external wealth position flags an incresingly urgent need 

for remedial actions. Fortunately there are at this stage a number of effective actions that 

could be taken in Australia, but this appears increasingly unlikely to continue. 

There are only three ways to reverse such a situation (Feenstra and Taylor 2008, p. 639): 

windfall gains; national thrift; and the charity of others.  

1. The first requires ―luck‖ in the international markets. It is notable that despite the last eight 

years being ones of marked terms of trade gains (―lucky times!‖) this was also a period when 

external obligations doubled (―a more destitute outcome‖?) along with the AUD. 

2. National ―thrift‖ could deliver a positive current account if there are suitable surpluses across 

two sub-accounts:  

a. Trade. Goods and services exports need to exceed imports. Illustratively, a trade 

surplus of $20b year-after-year for 40 years would restore external wealth to 0. While 

this would be unprecedented, it requires only around a ten percent improvement given 

recent values of over $250b in export and in import aggregates; and  

b. Net factor income from abroad. Australian factors need to earn more than external 

factors, a difficult achievement under current arrangements. A marked repositioning 

would be required for a significant contribution from this sub-account, given annual 

inflows and outflows are around only $40b and $80b respectively.   

3. Increases in the charity of others would see an improvement in the third, small sub-account of 

net unrequited transfers. Light-heartedly, ―AUS Aid‖ and like organisations would see a 

reversal of roles as they moved to attract gifts and aid packages to Australia.  

 



ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
135 

Way 1 is not really just about ―luck‖. It is also about (investigating) why conditions which 

should have been favourable to Australia did not impact as might be expected. Way 2a is the 

one most popularly proposed, typically by dint of ―increasing competitiveness‖ and products 

attractive to ―global markets‖, but a generation of failures to deliver raises serious questions 

about its adequacy. Way 2b needs more detailed analysis of the dispositions of assets and 

liabilities along with attendant obligations. 

The possibility of using previously underutilised resources as the basis of exports could be 

fitted under 2a but ―thrift‖ seems a limited description. However, the development of such 

resources (involving capital investments) requires foregoing some other activities (such as by 

reducing current consumption) or obtaining resources externally (increasing future NFIA 

outflows). ―Thrift‖ as part of development thus has two aspects: reducing consumption, 

particularly of imports; and increasing investment using the saving so generated. It is such 

interconnections that are at the centre of Section 4. 

Statistically, all parts have to add up. When an open economy continues to expend more than 

it produces then credit (via the financial account FA) is needed to bridge the gap. Such is the 

situation of not just Australia (for which GNE > GDP). The region of Queensland has also 

been expending more than it produces (GSE > GSP) as is next discussed. 

3. QUEENSLAND AS A STRESSED AUSTRALIAN REGION 

As is well known, Queensland has a very ambitious infrastructure program. Unknown is how 

20% of Australia‘s population and 18% of its economy can undertake and pay for 30%+ of 

national public road works, especially with escalating costs of inputs and already considerable 

debt servicing requirements. Envisaged asset sales seem set to diminish both the revenue 

capacity of government and policy control of the network while not reducing debt levels (due 

to replacement assets).  

Public investment in the Queensland economy in 2008-09 is briefly described as part of Table 

1. Combined public gross fixed capital formation (GFCF) accounts for $18b of Gross State 

Expenditure, or 7 percent of the $246.5b total. State and local GFCF at $17.4b is 21 percent 

of total capital formation. Notionally, in Queensland each $1 of public GFCF is matched by 

almost $4 of private GFCF. The difficulty facing any State government that seeks to expend 

to offset contracting private activity is obvious.  

Key quarterly aggregates for Queensland over the last 24 years are shown in Figures 7 to 10. 

Deterioration on a number of fronts is evident since around 2000, particularly in the extent to 

which Gross State Expenditures have exceeded Product. The loss of balance after 2002 is very 

pronounced. 

A fall-off in taxes raised on production and imports is evident in the late 1990s and since 

2003. Lower levels of fixed capital formation for Public corporations are evident between 

1997 and 2005 while private GFCF showed strong growth from around 2000, with a sizeable 

proportion of this being associated with non-residential activities. 

One percent of GSP or GSE is $2.4b pa for a $240b economy. The peak to trough run down 

in net taxes on production and imports is approximately 4 percent (or $10b) between 2002 

and 2008. Why this occurred is unclear but the budgetary effects would be marked, especially 

since capital expenditures rose somewhat over the same time. Some suitable restoration of 

balances is needed.  

In Queensland private gross fixed capital formation (GFCF) is typically two to five times 

public GFCF. Total private GFCF was 3.7 times public, or public GFCF was 21 percent of 
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total GFCF over the 24 year period shown in Figure 10. The run-up in Private GFCF (top line 

in Figure10) has been very strong since 2000, an increase well over 5 percent of Queensland 

GSP. Whatever the particular destinations, be it mines, houses, offices or factories, such 

capital formation will need to realise an adequate revenue stream to meet obligations, 

something which has not occurred across Australia for a generation it seems. After all, there 

has been all manner of investment to transform the nation since 1970 but returns to Australia 

and many of its regions have been (often markedly) inadequate, as the decline in W and rise 

in external debts clearly show.  

Table 1: Key Economic Aggregates, Queensland 2008-09 

 

Source: Queensland Office for Economic and Statistical Research (2009). 

  

Queensland 2008-09

Compensation of employees 107,561 44%

Gross operating surplus and mixed income 114,939 47%

Taxes less subsidies on production and imports 21,793 9%

Statistical discrepancy (I) 1437 1%

Gross state product 245,730 100%

Household final consumption expenditure 128,154 52%

General government final consumption expenditure 40,002 16%

Federal 12,511 sub 5%

State and local 27,491 sub 11%

Private gross fixed capital formation 65,206 26%

Public corporations gross fixed capital formation 8,280 3%

Federal 229 sub 0%

State and local 8,051 sub 3%

General government gross fixed capital formation 10,210 4%

Federal 885 sub 0%

State and local 9,325 sub 4%

Change in inventories -2475 -1%

Statistical discrepancy (E) -2866 -1%

Gross state expenditure 246,512 100%

Combined public corp & general govt GFCF State and local 17,376
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Figure 7. Queensland State Economy, Selected Aggregates September Quarter 1985 to 

June Quarter 2009 ($m)  

Source: Queensland Office for Economic and Statistical Research (2009). 

 

Figure 8. Queensland State Product Less Expenditure, September Quarter 1985 to June 

Quarter 2009 ($m)  

 

Source: Queensland Office for Economic and Statistical Research (2009). 
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Figure 9. Queensland Net Taxes on Production and Imports September Quarter 1985 to 

June Quarter 2009 

 

Source: Queensland Office for Economic and Statistical Research (2009). 

 

Figure 10. Queensland Gross Fixed Capital Formation Component Shares September 

Quarter 1985 to June Quarter 2009 
 

 
 

Note: Cumulative totals (in current $) over the 24 year period unadjusted for depreciation 

were $609b private, $72b public corporations and $92b general government.  

Source: Queensland Office for Economic and Statistical Research (2009). 
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Further and given such patterns, the ability of the public sector to counter any run down in 

private sector fixed capital formation activities is limited, especially when net direct taxes 

have fallen (Figure 9). Queensland has been experiencing a particularly high level of GFCF 

and an excess of expenditure over product (with an attendant need for external finance).  

Given such conditions, there was always going to be some rebalancing of Queensland 

economic aggregates. Adjustment issues have been compounded by global disruptions, the 

policies adopted by the State Government and continuing uncertainties. Externally-financed 

expansion which was to be rapid has come just at the wrong stage of the investment cycle it 

seems, though there remain current discussions of further mining mega-projects.  

Clearly and across the board: 

 more comprehensive and disaggregated analyses are needed to ascertain the nature and 

likely timing of problems currently and potentially faced;  

 much more exhaustive and adequate analysis of such things should be already available 

to government; and  

 if such analyses do exist they are having little apparent impact on those ―steady as she 

goes‖ corporations or governments busily steaming past prudent borrowing limits while 

ignoring alternate strategies. 

Three of the specifics which the Queensland public sector faces are: 

 The crowding of projects into a needlessly narrow time frame, with consequent 

inflationary effects on such things as construction costs.  

 The funding exposures should things go ―right‖ (that is, investments meet or exceed 

expectations, particularly as to prices and volume growth), ―wrong‖ or somewhere 

between. 

 Schemes for not just servicing but retirement after repayment of debt and other 

obligations.  

Mandating investment expenditures in such a fluid environment is a tactical and strategic 

error. 

Put more intra-regionally, Brisbane‘s boom and associated congestion have been built on 

borrowings, as has much recent Queensland growth. Not all investments (or bets) will come 

off. Even normally sound investments can become unsound in abnormal times. Panic recently 

evident in the financial sector may return, in force. External crises or external reappraisal of 

the Australian situation are both clear threats. 

There will be some significant adjustments, including in expectations. Capital availability is 

already reduced. Credit may become markedly more expensive in real terms. Heightened 

sensitivity to economic and financial conditions and to opportunities as realisable is required. 

4. “REGIONAL PROBLEMS ARE BALANCE OF PAYMENTS PROBLEMS” 

Globally, in the face of crises, governments have expanded expenditures in an effort to 

restore ―markets‖ and ―business as usual‖. At best, mangled ideas from Keynes and others 

have been offered in explanation. Better is needed, and soon, as Act 2 of the Global Crisis 

appears to be gathering pace. It is here that the conceptual developments and practical 

applications of the national accounts offered by Thirwall, Kaldor and others become relevant. 

Full justice cannot be done to these works here but they offer a relevant alternative to current 

thinking and analysis. 
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The section title is that of Thirlwall (1980) which opens with these comments: 

―The economic performance of most countries is closely related to the performance of their 

trade sectorand balance of payments. This has been true historically and is true today. In fact, as 

a rule of thumb, the growth rate of most countries can be approximated by the rate of growth of 

exports divided by the income elasticity of demand for imports because ultimately growth is 

balance-of payments constrained. What is true for countries is likely to be even more true for 

regions within countries because their trade sector is much larger, they have acommon currency 

with other regions..., the mobility of factors of production is freer, and their interdependencies 

with other areas in input-output terms is much greater.‖ 

The balance of payments takes centre stage in this and subsequent works (such as Thirlwall, 

1997, 1999 and 2003; Santos-Paulino and Thirwall, 2004; and Thirlwall and Pacheco-López, 

2008). Extensions have been made to include capital flows (Thirlwall and Hussain, 1982) and 

debt (Elliott and Rhodd, 1999) while ―Thirlwall‘s Law‖ (underlined in the quote above) has 

been emprically supported on many occasions.  

However, while the approach has been extensively explored and applied in developing 

countries, it appears to have had limited impact on regional thinking or national policies in 

developed countries. Partly this is because of its alternate stance to the popular neoclassical 

mainstream. Balance of payments issues are now only becoming a recognised concern for 

advanced nations, but serious national imbalances will need to be rectified if current global 

crises are to be properly resolved. 

The goal in this section is to introduce a relevant line of analysis rather than to develop it 

fully, something that is properly the subject of further research and another paper. Table 2 has 

been developed as part of this introduction to show the positioning of the approach within a 

broader context of national aggregates. Thirlwall et al along with the neoclassicists both 

contest the top left corner with the former emphasising expenditures (and the dependence 

upon effective demand) and the latter product (and underying supply conditions). Their 

foundations go in different directions however. 

The core problem in an open economy, be it nation or region, is that expenditures, product, 

income and disposable income are not necessarily equal. Compensating external flows allow 

inequalities to be maintained ―for some time‖, as has been the case for Australia and 

Queensland. Accumulated external obligations condition and constrain an economy (as with 

the $40b+ payment made annually to overseas factor holders by Australian factor users). 

Eventually there comes a rebalancing, however. If expectations are well met then obligations 

can be met. If not, impoverishment, austerity and/or crisis of some sort is likely. Australia 

stands uncertainly placed. 

5. REBALANCING AND BEYOND 

Australia has been expending more than its product and incomes for some decades now. 

External obligations have mushroomed as a result. Such things have been demonstrated for 

both Australia and the region of Queensland. External wealth at -$A 820b is over two-thirds 

of annual GDP and rising, with just direct annual servicing costs around 5 percent of GDP. 

Such things inhibit national growth and investment, something ―advanced‖ economies are 

about to learn from the developing world it seems.  

Governments around the world face a range of problems as the impacts of the global financial 

crisis slowly work their way through. However, the ―GFC‖ as it is popularly termed is not just 

fast food like KFC. ―The GFC‖ is a game-changing set of economic and financial events that 

have fundamentally changed the world. Many in Australia have been slow to recognise this.  
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Table 2: Aggregate Expenditure, Product and Incomes as a combination of domestic 

and external flows: notional Australia for reference year 200X. 

 
Note: The table combines flows in various ways for the selected economy for the reference 

period. It is comprised of four distinct areas which can be termed: 

 Keynes corner (Top left) where consumers, savers/investors and governments reside 

expending and producing. 

 Leontieff Primary inputs (Top right) where returns to factors (notably wages and value 

added) are cast as incomes. 

 Aggregate axis (middle) where total expenditure, product and incomes from/to where 

are reconciled above and below. While these are necessarily all equal in value in a 

closed economy, this is not so for an open nation or region. 
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 External links (bottom) where five sets of external paired flows, eXports and iMports, 

are accounted for. These are the three components of the current account (trade 

balance, net factor income from abroad, and net unrequited transfers) as well as the 

capital and financial accounts. 

Source: follows Feenstra and Taylor (2008) in part. 

 

The extent of external exposures has gone largely unrecognised, and not just in Australia. 

Consequences of such ―oversights‖ have become all too apparent as nation after nation have 

revised expectations, reworked budgets, embraced austerity, printed money and grappled with 

unrepayable debts. Controversies rage as to how balances should be struck. Responses are 

often encumbered by existing commitments, contracting credit, falling real incomes and 

uncertain asset values.  

Problems built as expenditures exceeded product and incomes, for decades. Current account 

imbalances then worsened, for decades. Funds available via the financial and capital accounts 

balanced the books annually but accumulated as falling external wealth. So obligations grew 

unnoticed, for decades. Denial set in, assisted by ―sophisticated‖ dismissals of problems by a 

mainstream preoccupation with other things. 

Now rebalancing is needed. The Australian balance of payments needs serious restorative 

works, as does the position of the region of Queensland. Discretionary expenditures such as 

infrastructure investments become very problematic in such circumstances, particularly in 

those areas which generate little or no revenue streams. Seeking further external borrowings 

would appear foolhardy not only in terms of the national interest but also because suitable 

credit appears likely to be less available and more expensive.  

A failure to recognise the external situation and its effects on investments has stymied both 

restoration of balances and growth. A variety of effective resolutions do exist. They need to 

be examined. Unreformed arrangements in finance and monetary areas also hinder any real 

progress. If, as appears generally accepted, it was monetary stances coupled with ―innovative‖ 

finance that generated global crisis, would we not expect real resolution to require improved 

monetary stances and finance?  

Governments have been caught napping, and some appear ―still asleep at the wheel‖. Full 

discussion must be left to another place but it is instructive that governments which have 

influenced the fortunes of Australia have now begun to aggressively react to their own 

national, sectoral and payments imbalances.  

While we may hope to avoid the worst of such things, it would be naive to assume such a 

hope must become a reality. Restoration of balances cannot be simply assumed, especially not 

via current markets. Where is our ―Plan B‖, or C? A potentially significant contribution from 

this research is a more fully informed basis upon which to not just re-evaluate the existing 

―Plan A‖ (with its rising imbalances) but also to build potential alternatives ―B‖, ―C‖ and 

beyond. Considering such alternatives will help a new generation meet the challenges of a 

transformed world in a more balanced way.  
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ABSTRACT 

This paper presents findings from a quantitative study, the objective of which was to gain 

insight and understanding about migration patterns of young adults as they move through 

tertiary education. The project comprised focus groups and in-depth interviews, and had a 

particular focus on the outcomes of regional and metropolitan locational choices. Those who 

chose to undertake university study in the country often wanted to maintain proximity to 

family and friends. Others faced constrained choices due to financial considerations or their 

tertiary entrance score not being high enough to get into a Melbourne-based university. This 

latter reason was also a factor for Melbourne residents who moved to regional universities. A 

desire for city life and its excitement was a driving factor for those moving to the city to study 

at university. Many also perceived Melbourne to have superior educational facilities and 

career opportunities. Moving to the city was viewed as a significant part of the growing up 

process and attainment of independence. Although many of those at regional universities felt 

that the quality of education may have been better in the city, they were compensated by 

smaller class sizes and greater interaction with lecturers. For those who moved to Melbourne, 

the degree to which their lives became established in their new place of residence often 

influenced their decision to stay, as did the desire to pursue career objectives. Nevertheless, 

many indicated they would move back to the country when they were ready to raise a family. 

Interestingly, a number of students who chose to study at a regional university were ready to 

make a move to the city as graduates. This was found to be particularly important for those 

studying nursing where the desire for further study and experience of specialist fields made 

Melbourne a more attractive option than regional Victoria.. 
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INTRODUCTION 

Regional-Metropolitan Migration Patterns in Victoria 

People are most mobile in their early adult years. Within regional Victoria there are distinct 

patterns of age-specific movement. Young adults have consistent patterns of net migration 

loss from regional areas as many move to Melbourne for education and employment. 

However, regional Victoria gains population from Melbourne in older age groups (figure 1). 

Figure 1: Net Migration between Regional Victoria and Melbourne between 2001 and 

2006, by Age. 

 
Source: ABS Census 2006. 

Net migration losses of young adults results in a distinctive ‗gaps‘ in the age structure of non-

metropolitan populations. The severity of this gap lessens with increasing town size reflecting 

the broad range of economic and social opportunities in larger centres (figure 2). Regional 

cities have much greater youth retention and Melbourne in particular has a high proportion of 

young adults (table 1). Central Melbourne shows the most extreme pattern with nearly a 

quarter of its population aged 20 to 24 years. This concentration of young people becomes its 

own point of attraction for others particularly as social and entertainment activities catering 

for young adults develop and concentrate in the same location. 

Figure 2: Age Structure by Settlement Size, Victoria 2006 

 
Source: ABS Census 2006, enumerated population. 
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Table 1: Proportion of People in Young Adult Age Groups, Selected Geographical 

Areas, 2006 

Area 

Proportion of total 
population (%) aged: 

15–19 20–24 25–29 

Regional Victoria 7.2% 5.7% 5.2% 

Melbourne (Statistical Division) 6.6% 7.8% 7.7% 

Central Melbourne (City of Melbourne LGA) 8.5% 24.2% 18.4% 

Source: ABS Census 2006. 

The Role of Universities in Migration Decisions 

For many secondary school students in regional Victoria, the decision to continue studies 

beyond Year 12 means making a decision about moving to a new location – either to a 

regional city or to a metropolitan centre like Melbourne. Hence the decision to go to 

university is often accompanied by a migration decision (Eversole, 2001, p.91). While some 

regional cities will have university campuses (figure 3), the range of courses offered there is 

usually more limited than that offered at the metropolitan campuses (Hillman and Rothman, 

2007, p.3). This is particularly the case for professional degree courses such as medicine, law 

or engineering. 

 

Figure 3: Location of Universities in Victoria 

 

Source: Parliament of Victoria (2009), p. 133. 

 

Even where a suitable course is available locally, many regional students will still take the 

opportunity to move to Melbourne for social and lifestyle reasons (Eacott and Sonn, 2006, p. 

199; Hillman and Rothman, 2007, p. 3) or for the ‗prestige‘ of a city-based university which 

may be seen to enhance career prospects. For many it is a ‗rite of passage‘ towards an 

independent adult life (Monash University, 2006, p.1). Although some will return at a later 
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date to a regional area, many will remain in the city to pursue employment after university 

studies. Using longitudinal data over a seven year period Hillman and Rothman (2007, p. v) 

found that: 

Although there was ‗return migration‘, the level was not nearly equal to the number of young 

people who had moved to the cities. Approximately 30 per cent of young people who had 

relocated from a non-metropolitan area to a major city in the years following secondary school 

went on to experience a further move back to a non-metropolitan area within the observed time 

period. 

There is some evidence that those who study at universities outside urban areas are more 

likely to stay in regional areas after they graduate (Corcoran et al, 2009). Nevertheless, there 

is overall net loss of young people to metropolitan areas through the years of university study 

and graduate employment. 

Using graduate destination survey data, Corcoran et al (2010) found that metropolitan areas 

showed high retention rates for university students after graduation (86%). Inner and outer 

regional areas of Australia (most of non-metro Victoria falls within these categories) had 

lower retention rates from their universities. Around 28% of students attending inner regional 

universities were working within the region 6-18 months after graduation while 62% had 

moved to a metropolitan area. Outer regional areas showed a retention rate of 35% with 39% 

moving to major cities.  

The Role of Universities in Regional Development 

The establishment of universities in regional locations has been driven by demographics 

(large regional cities are big enough to have viable university facilities) as well as regional 

development objectives. This latter reason has various facets but, put simply, it is based on the 

idea that universities have flow on effects to the communities in which they are located. Such 

benefits may be social or economic, tangible (money spent locally) or intangible (enhancing 

cultural capital and knowledge benefits) (Parliament of Victoria, 2006, p. 215 Sect 6.45). A 

significant assumption, in the Australian context, is that regional universities can play a role 

in retaining and attracting young adults and expanding the local professional community 

(Parliament of Victoria, 2006, p. 211).  

Recent work adds a more complex layer to the factors in regional migration of university 

graduates (Faggian and McCann, 2006). This work shows that in the British context, the 

importance of London as an economic hub acts as a major attractor for professionals, 

including recent graduates. Because Australia is characterised by urban primacy (State 

capitals have a major share of population and commercial activity), then the interplay of 

settlement hierarchy can be seen as having an impact on patterns of movement to and from 

universities. In particular, the relative size of regional universities compared to Melbourne 

campuses makes it very difficult for regional campuses to offer a broad range of courses. 

While some campuses have particular specialities which can be seen to make them 

competitive, the complexity of youth migration decisions around social motivations for 

moving (the ‗rite of passage‘ process) place Melbourne at an advantage in terms of attracting 

young people. 

THE RESEARCH STUDY 

While ABS Census data provides quantitative evidence of migration patterns, it cannot 

provide the insights into migration behaviours and preferences. For this reason, qualitative 

research methods were used to gain a deeper understanding of the migration decisions of 

young adults. 
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The key objective of this research was to gain insight and understanding about migration 

patterns of young adults as they move through tertiary education, with particular focus on the 

role of regional and metropolitan locational choices.  

More specific research objectives were to: 

 Understand the series of decisions involved in the migration process and identify 

barriers that may prevent migration to particular locations;  

 Provide insight into the motivations and aspirations that lie beneath the decision to 

move; 

 Understand the role and impact of educational and career opportunities in both regional 

Victorian cities and metropolitan cities on migrations patterns; 

 Explore the experience of university alumni; 

 Determine whether original migration intentions were realised or whether intervening 

factors affected decisions around selecting metropolitan or regional locations after 

university studies were completed; and, 

 Determine the role of university experience in influencing those subsequent decisions. 

The research project comprised two stages: 

 A series of 11 focus groups with students currently attending university in regional or 

metropolitan locations 

 A series of 30 in-depth interviews with alumni of universities (who had graduated 

within the past 5 years). 

For each stage of the project, three groups of participants were sought: 

1. Those who had grown up in regional Victoria and studied in regional Victoria 

2. Those who had grown up in regional Victoria and studied in Melbourne, and 

3. Those who had grown up in Melbourne and studied in regional Victoria 

The sampling process also sought representation from both vocational courses (nursing and 

primary teaching) and professional courses (law, science and engineering). The research was 

undertaken between January and June 2009 and was conducted by Sweeney Research. 

The following section will outline findings from those students who studied at a regional 

university (segments 1 and 3 listed above), while section 4 will review the experience of those 

who studied at a Melbourne-based university (segment 2). 

THE ATTRACTION OF ATTENDING A REGIONAL UNIVERSITY 

Students‘ experience of growing up in a regional location was overwhelmingly positive, 

regardless of whether they then chose to stay or leave to attend university. The freedom of 

country life and the security of close-knit communities were seen as highly positive especially 

in early childhood years. Such memories were important in forming views about where these 

young adults might eventually settle down or raise children. 

“I think seeing a familiar face is a comfort. You know everyone. You‟ll walk into a shop and 

you‟ll know the owner, whereas in Melbourne, it‟s hard to strike up a conversation.” 

For those who chose to study at a regional university, key influences in their choice were: 
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 Familiarity with the university. Students were most inclined to attend the university 

closest to home, as it was the one they knew most about.  

 Practical experience. Students considered the amount of contact hours as well as the 

level of practical experience that their course would entail.  

 Living costs. Students weighed up potential out of home living costs (in both regional 

and metropolitan locations) versus commuting to university and remaining at home. 

 Course reputation. Faculty and course reputations at different universities were a 

consideration.  

 Atmosphere. The look and feel of the university was somewhat of a consideration, as 

was the friendliness of the staff.  

Those who had grown up in a regional setting and chose to attend a regional university 

generally saw no reason to move from their comfortable and familiar hometowns to 

Melbourne for university. – many have a job, their friends and family are close by, and they 

are able to live at home, save money and live in a community they are familiar with.  

“I didn‟t choose to go here because it was regional; it‟s more about it being close to home.” 

Strong connections to their roots, pressure from family, financial pressures and feeling too 

young to move away all played a key role in choosing their home town university. This in 

turn meant their course selection was limited to the options available at their place of study. 

Feelings of not being ready for the city also resonated among this group, who perhaps felt a 

bit too young, or still attached to their parents, or maybe just lacking maturity or a sense of 

‗worldliness‘.  

“I chose to stay in regional Vic because my friends and family are here. I guess it‟s a comfort 

thing. I was quite young and still living at home.” 

Whilst to some degree there was an element of not being ready for the city life (or an outright 

rejection of it), convenience was key to this group. They wanted to get a qualification, without 

the hassle of being uprooted from their established life in the country.  

Those who made the move from one regional Victorian town to attend university in another 

expressed that moving regionally gave them the opportunity to gain independence from Mum 

and Dad and start afresh – they emphasised that they didn‘t have to go to Melbourne to 

achieve independence.  

Most of the students studying at a regional university acknowledged the prestige placed on 

Melbourne-based universities, but didn‘t feel that there was much advantage to be gained 

from this prestige. Many of them placed more emphasis on the individual course reputation at 

particular campuses – for example, engineering at Deakin University‘s Geelong campus was 

said to be well regarded by students and employers and Monash Churchill was reported as 

having a good name for nursing. There was a general consensus that for vocational courses, 

regional campuses and institutions were on par with Melbourne-based universities. For a 

select few, their chosen degree was specialised and therefore only offered regionally. An 

example of this is Rural Health Nursing, which is only offered at Monash Churchill.  

Quite a few simply had no desire to be in the city. In such cases, the city was often described 

in negative terms. Melbourne was perceived to be ‗busy‘ ‗fast-paced‘ and ‗stressful‘, and the 

people were regarded as ‗cold‘ and ‗impersonal.‘ Although Melbourne was recognised as 

having benefits such as shopping, events and public transport, these elements weren‘t 

considered tempting enough to warrant a move to Melbourne. In contrast, attending a regional 
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university often meant being able to enjoy a friendly, safe and relaxed atmosphere that many 

considered to be non-intimidating. 

“Being from a small town means you can be frightened of the big smoke. I didn‟t want to go to 

Melbourne. All my uni choices were in the country and I wanted to go to Monash Churchill and 

all my other preferences were in rural areas. I never applied to Melbourne and never felt ready 

and thought I‟d get lost.”  

While most of the students and alumni expressed positive attitudes to regional universities, 

their choice had sometimes been determined by constraints of money or entrance score. 

The expense of Melbourne living made moving to Melbourne unfeasible and unattainable. 

This issue of university costs is one which has been highlighted as a particular issue for 

regional students, many of whom have to relocate in order to pursue their education. Thus 

they face living costs as well as tuition costs.  

“There was some pressure from my parents to stay at home. It was more the financial pressure. 

They couldn‟t afford for me to move away whereas I would have liked that experience. I did 

consider it, but I wasn‟t eligible for AusStudy at the time. It was easier to stay in Geelong.”  

A number of government inquiries have specifically focussed on this issue (Parliament of 

Victoria, 2009, Parliament of Australia, 2009). 

A few members of this group also admitted that they didn‘t achieve the ENTER score 

required to attend a Melbourne university. Some of these students are using a regional campus 

as a launching pad to get accepted into a Melbourne campus. 

The sample of students who had grown up in Melbourne and attended university in a regional 

location had different motivations than those who had grown up in regional Victoria. In most 

cases it was not a choice – rather they had no other option if they wanted a university 

education. These respondents reported that, during their high school years in Melbourne, there 

had been a great deal of expectation to attend university. Because of this pressure, the 

majority of respondents felt that they had to attend university, even if it meant moving 

regionally to do so. An insufficient ENTER score to be accepted into a Melbourne institution 

was the most common driver to attend a regional campus. For a select few respondents in this 

segment, their course was only available at regional campuses. For others, they chose a 

regional campus for a change of scenery and a new lifestyle.  

“I wanted to leave Melbourne. I‟ve always loved the country so this gives me a good excuse to 

leave.” 

With the majority of this segment feeling that they had no other option but to attend a regional 

campus, few factors were considered when selecting a university. However, some had 

considered the perceived ‗countryness‘ of the town in which the university was located. For 

them, the degree of ‗countryness‘ was an indicator of how hard they felt it would be for them 

to adjust to their new setting. In this vein, Geelong was considered to be a happy medium – it 

is not as large as Melbourne but not as ‗country‘ as Bendigo or Churchill.  

Regionally-based students were keen to advocate the academic and work-related benefits of 

attending a regional campus. These benefits were seen to include smaller class sizes and a 

feeling of being valued. Respondents claimed to have a better student-teacher relationship 

with more personalised teaching methods and flexibility.  

“My sister‟s at Melbourne Uni and she said she will sit next to a different person everyday. It‟s 

hard to get to know people. If I was in a room of twenty or forty people I wouldn't talk.” 
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The experience of a regional university was highlighted as being very much community 

oriented. No matter what the reason for being there, a real sense of belonging was inherent – 

whether the course of choice was a first choice or not. This close-knit community feeling was 

felt through the lecturers too, with a greater sense of being in contact with them, resulting in a 

greater support network. Close contact with lecturers often translated into good quality work 

placements. Other benefits to completing a degree regionally were seen to be educational 

scholarships from regional employers (in return for contracted employment on degree 

completion) and government incentives for regional employment. 

A particular strength of the country was the focus of the vocational courses – nursing in 

particular. The hands on practical experience through specially designed wards and work 

placement options based around the region allowed for a positive experience, particularly if 

the desire was to work in the country after university.  

While the majority of students in this segment feel that campus location doesn‘t impact on the 

quality of the degree itself, they felt that there were some ways in which they were 

disadvantaged by attending a regional campus. There was acknowledgement that the regional 

universities are less equipped than their Melbourne alternatives in a number of areas such as: 

 fewer resources; 

 lower quality of teaching; 

 fewer subjects and less course diversity; and, 

 lower quality facilities. 

While this was considered inevitable due to smaller size, there were particular issues with the 

way courses were sometimes taught at the regional campuses. For example, there was a strong 

feeling that city universities (particularly LaTrobe Bundoora and Monash Clayton) saw their 

regional counterparts as inferior. An example of this was perceived to be the fact that for 

some subjects, regional students receive their lectures in the form of live streams of lectures 

taking place in the city campuses.  

Although live-streamed or pre-recorded lectures confirmed to regional students that they were 

receiving equivalent course material to city students, it was recognised that the quality of 

teaching was in no way equal, despite having to pay the same amount per subject as city 

students. The lectures were proclaimed to be difficult to hear and interaction with lecturers is 

reportedly impossible. Most students felt that this was highly unfair. A similar finding was 

made by Eversole (2001, p. 94) in her study of rural university students in the south-west 

region of Western Australia: 

Cancelling subjects at regional campuses due to lack of resources was revealed to be a 

frequent occurrence. This resulted in students having to take up subjects that were not relevant 

to their degrees, or commuting to Melbourne to continue their original subjects. Some 

students also expressed disappointment as to the number of practical classes that had recently 

been cancelled. 

“They take our classes away and they just think that if we have a problem with it we should 

transfer to Bundoora.” 

It was also revealed that a number of degrees cannot be completed at a regional campus, 

forcing students to transfer to the city campus to complete their degree. It was suggested that 

this will become increasingly frequent as universities continue to struggle with resourcing 

issues. Evidence presented to the ―Inquiry into retaining young people in rural towns and 

communities‖ confirmed this pattern of ―gradual ‗drift‘ of subjects, and ultimately courses, 
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from regional areas to metropolitan campuses when the university has a metropolitan base‖ 

(Parliament of Victoria 2006, p. 213, sect. 6.41). 

 

For the group of respondents who had grown up in Melbourne and attended university in 

regional Victoria, the benefits of attending a regional campus were generally only recognised 

and acknowledged after the students began attending the university. Such benefits included: 

 smaller class sizes; 

 more placements and hands-on experience; 

 scholarships and employment opportunities; and, 

 peaceful atmosphere. 

Another reported benefit was the gaining of independence. Quite a few respondents reported 

feeling genuine excitement once they had made the decision to relocate regionally – even 

those who were initially reluctant to attend a regional university.  

“I decided to make a change because I was so dependent so I thought this was a good way to 

start earning my independence so I decided to stay here.” 

Among those alumni interviewed who had studied at a regional university, all subsequently 

gained jobs in their desired field. Their reflection on the regional university experience and 

the quality of the courses provided was generally positive – much the same sentiments as 

those who studied in the city. There was only one instance where the university experience 

was particularly negative (very small classes combined with part time lecturers resulted in a 

claim of poor quality education in this instance). That said, there was still a feeling that 

throughout their university course, they were missing out on something that the regional 

universities couldn‘t offer. Stories about better facilities, higher quality lecturers and an 

exciting social life infiltrated perceptions of their own university life, and whilst still a 

positive experience, had the situation been different – no pressure to stay, financially better 

off, for example – there would be a definite advantage of moving to the city. 

“There is a lot more to offer in Melbourne. A lot more course wise and lecture wise; there are a 

lot more resourceful people.”  

THE LURE OF MOVING TO MELBOURNE FOR UNIVERSITY 

For those growing up in a regional location, teenage years often marked a turning point in 

their views about life in a small town or regional centre. While some participants continued to 

feel content with country living throughout their teens, there were some who began to get 

bored or feel somewhat claustrophobic. The comfort of local community life was contrasted 

with a growing need for exploration and self expression. The larger cities, especially the 

capital city became attractive to many as they were drawn to its wide range of social activities 

and economic opportunities. 

“I think in your teen years, you don‟t appreciate the quietness, you just want to go to the bigger 

towns and go to the parties.” 

“You can be whoever you want to be. I love that about Melbourne.” 

Not all young people wanted to make this move, but interestingly some who attended a 

regional university then moved on to Melbourne for exactly these social and economic 

advantages – their decision to move was delayed rather than avoided.  
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For many regional students there was an expectation from teachers and parents that they 

should aim to attend a university in Melbourne if financial circumstances and academic 

performance makes this possible. 

“They don't openly pressure you but you can just feel the pressure.” 

Some respondents who grew up in the Geelong region were faced with a constant ‗aim 

higher‘ mentality. Several (particularly those in professional degrees) were heavily 

encouraged by teachers and parents to attend a Melbourne campus over the Geelong Deakin 

campus, and most had friends or family who went to university in Melbourne. Furthermore, 

Geelong‘s proximity to Melbourne means that it is possible for students to commute to 

university, thus removing some of the financial barriers associated with moving to 

Melbourne.  

For many young people who grew up in Melbourne, attending university is an expectation. 

While TAFE and apprenticeships appear to be equally regarded options in regional Victoria, 

they appear to be of an inferior status to tertiary education in Melbourne. Furthermore, it was 

acknowledged that it is virtually unheard of to voluntarily choose a regional university.  

Students who wanted to move to Melbourne for university were generally more sensitive to 

the perceptions of ‗prestige‘ surrounding Melbourne-based universities, specifically 

Melbourne and Monash University. This was particularly the case for those undertaking 

professional degrees.  

“It was thought that if you were a high achiever then you‟d go to Melbourne.” 

There was a genuine belief amongst professional students who had moved to the city from 

regional Victoria that attending a more prestigious university would increase their 

opportunities in terms of networking, work experience and placements, and would increase 

job prospects upon the completion of their degrees. The quality of lecturers was also 

anticipated to be superior.  

“I was trying to get into law and I put Geelong, and all the career advisors were saying to me, 

no go to Melbourne to do law and then I got into Law in Melbourne and changed my mind.” 

The Melbourne and Monash brands, particularly in the areas of Law and Commerce, are 

perceived to have the best reputations and thought to be the most attractive to employers. 

Schools, parents and peers all impact on this assumption, reinforcing the status of these two 

universities.  

Although recognition of the prestige associated with Melbourne-based universities was still 

evident, students undergoing vocational degrees in Melbourne appeared less caught up in the 

‗name‘ of the university, placing more importance on the reputation of the course at a 

particular university. However, although there was the overriding perception that vocational 

courses are of equal quality regionally and in the city, it was felt that Melbourne provides 

superior facilities, increased opportunities for work experience and broader career options 

following course completion. 

 

This perception of Melbourne-based universities being superior to regional universities is a 

theme evident in some other studies. In an in-depth study of ten young adults who had moved 

from rural Victoria to Melbourne, Eacott and Sonn found:  

They perceived that within the community there was an unspoken belief which associated 

staying at home with failure. (Eacott and Sonn, 2006, p.210) 
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The Victorian Government Inquiry into Retaining Young People in Rural Towns and 

Communities was presented with similar evidence from Monash University Churchill:  

Of the high school students that we spoke to, probably 90% of those continued to leave the rural 

areas so that they could pursue study opportunities. Many of them did not see the value of 

studying in the local region even though there was a university just 20 metres across the road. 

(Parliament of Victoria, 2006, p. 215, sect 6.47) 

In many situations, a move to the city was necessary to be able to undertake their chosen 

course. In particular, it was those studying law (professional) who were most likely to be 

required to move to the city to undertake the course and this included those who said they 

would have preferred to stay regionally had their chosen course been offered at a local 

university. 

“There were really limited courses, so to do law you had to go down to Melbourne so the choice 

was really taken out of my hands.”  

Some regional campuses only offer the initial years of some degrees and students wishing to 

finish the degree must complete it at the Melbourne campus. Most students questioned the 

benefits of relocating to Melbourne mid-way through their degree and preferred the option of 

moving pre-degree. They predicted that a few years into the degree, friendships would already 

be established and they would have to re-familiarise themselves with a new campus, all of 

which would be disruptive to their already established routine.  

While prestige and course selection played an important role in the choice to move to 

Melbourne, there was a strong view among respondents that the excitement of the city 

provided ‗the whole package‘ – university plus social life. Many viewed Melbourne as an 

attractive city with a lot more to offer than regional Victoria. The excitement of the city - the 

endless exploration of bars and nightclubs and the shopping – was what really appealed to 

many of these respondents. They claim that there is always something for them to do, and that 

Melbourne‘s public transport network makes it easy for them to get around the city. Most 

importantly, Melbourne offers them the chance to broaden their horizons and gain their 

independence from Mum and Dad. Many had experienced a sense of ‗growing out‘ of their 

regional hometown.  

“[Melbourne] was a more exciting place, more options. All sorts of things – university courses, 

places to live, culture, food restaurants, nightclubs. All those things were new; that was what I 

wanted at that stage.”  

Melbourne University in particular was praised for its location in the heart of the city. This 

was a major drawcard for this university, and something that allows this group of respondents 

to fulfil their desire to absorb all Melbourne has to offer. Melbourne University was also 

recognised as having the best on-campus atmosphere. University colleges also have 

reputations which assist students in choosing a university to suit their needs. The University 

of Melbourne colleges have a reputation for being the most fun, and are therefore a clear 

winner for most first year undergraduates. RMIT University and ACU- East Melbourne 

campus would also share this locational advantage. 

“I don‟t really care about the uni itself, I just care about the social aspect.” 

Looking back, the time spent at a city university was an important time in their life. It was an 

opportunity to grow, to become independent and to mature – many grasped this opportunity 

with both hands. Suddenly finding a plethora of opportunities available, the ‗culture‘ of the 

nightlife, restaurants, cafes, events and concerts was an exciting experience. Further, all of 

these new experiences were readily available at any time – the 24/7 nature of Melbourne 

assured this. Such findings are supported within the migration literature:  
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Despite the obvious pulls of education and career aspirations, other research suggests that there 

is more going on behind the desertion of rural areas by young people, and that economic factors 

are only one influence on migration from rural areas. … Other factors, such as a desire for 

different life experiences or to fulfil one‘s aspirations, are also at play in the move of many 

young people away from regional and remote areas. (James et al., cited in Hillman and 

Rothman, 2007, p. 4) 

Many of those who had made the move to Melbourne were proud of themselves for having 

successfully taken up the challenge of moving to the big smoke – a step which has changed 

the direction of their lives.  

Whilst living in the city definitely had its perks, looking back, many still had a craving for the 

country lifestyle. No matter how close to home this segment felt, there was still that innate 

desire for the country life. Fresh air and relaxation were in demand throughout the university 

days, if only on the weekend before returning to the bright lights of Melbourne. 

LIFE AFTER UNIVERSITY 

Most of those who grew up in regional Victoria indicated that once they reach their thirties 

they will settle down in regional Victoria to raise children of their own. They want their kids 

to have a similar upbringing to themselves – the freedom, space, a sense of community spirit, 

a perception of greater safety and the maintaining of innocence they feel they were lucky 

enough to have. They are not necessarily committed to living in their original hometowns; 

rather they are willing to relocate to a new regional area or a regional city.  

“If children were on the agenda, I would put their safety ahead of my choice in lifestyle. I would 

bring them up in the country. There is a greater sense of community, the schools are really nice. 

We would see the teachers at the pool or out and I think that‟s really good for the kids.” 

A few students who had studied in Melbourne claimed that they would find it very difficult to 

re-adjust to the country lifestyle, believing that Melbourne‘s leafy outer-suburbs or a large 

regional town like Geelong would give them the best of both worlds. Likewise, many from 

small country towns intended to relocate to a medium-sized or larger country town such as 

Bendigo or Geelong. This way, the benefits of the country could be appreciated, without the 

constraints of a very small town.  

Students in vocational disciplines are generally more willing to put their lifestyle preference 

before their career. Overall, they understood that their occupation could take them anywhere 

in Australia, which means that they can be more flexible in where they choose to reside.  

Respondents who had moved from Melbourne to regional Victoria purely to attend university 

were most likely to move home to Melbourne. However, after experiencing the slower-paced 

country lifestyle, a few claimed that they would consider moving to outer-Melbourne suburbs 

as well. A small number who consciously wanted a change of lifestyle said they could 

envisage spending the rest of their lives in the country – if not in the university town, then in 

another town of a similar size.   

It is interesting that the factor of ‗lifestyle‘ which is often raised in relation to factors to living 

in a regional location, is commonly cited as a reason for living and working in Melbourne. 

Those loving the life and lights of the city could see themselves remaining there in the long 

term, career options permitting. Suddenly, the country was considered an option further down 

the track when settling down, having children or retiring – not for young people looking to get 

the most out of life. 

Apart from the city lifestyle, work experience and career opportunities were critical factors 

leading to people staying in or moving to Melbourne after their university studies. Salary 
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levels provide some compensation for higher living costs and the range and number of 

available jobs in the city provides both choice and opportunity for graduates. 

On the whole, students from regional backgrounds who had undertaken a professional degree 

are more willing to live in the city than vocational students, despite personal preferences to 

reside regionally. They recognise that the city is where the majority of job and career 

opportunities are and they are willing to move where the jobs are. The few that ended up in 

their home towns (or larger towns close to home) now regard themselves as very fortunate to 

have got their jobs, because of the relative scarcity of professional positions in regional areas. 

“Career drives location more than location driving career.” 

Interestingly, regional students who had attended a regional university, often appeared willing 

to make a move to Melbourne after completion of their undergraduate studies. The possibility 

of completing further study was a common theme and all were under the impression that 

Honours, Masters and Doctorate degrees can only be completed in metropolitan universities. 

Also, some who had felt intimidated by the sheer size of Melbourne prior to university, now 

felt ready to make the move to the city for the benefit of their careers. 

“It would be silly to just stay here the whole time.” 

This is an important finding in that it may explain some of the young adult migration trends in 

regional Victoria. Some regional university towns gain people in their early adult years but 

then lose people in their late twenties. This pattern was seen in Ballarat between 2001 and 

2006 during which time the centre had a net gain of in-migrants aged 15 to 24 (+1,380) but a 

net loss of those aged 25 to 30 (-190) (DPCD 2009). These data suggest that regional 

universities can be a ‗staging post‘ for some students rather than a locational end-point.  

NET LOSSES OF YOUNG ADULTS FROM REGIONAL VICTORIA 

This study was qualitative in nature and thus does not provide a quantitative assessment of net 

gains or losses of young adults between regional Victoria and Melbourne. However, research 

undertaken by a number of universities does cast some light on patterns of return-migration 

following university attendance. 

Research of graduate destinations undertaken by the University of Ballarat provides data on 

the employment location of graduates in the April following completion of the degree. A total 

of 3,009 student records were used covering years between 1998 and 2005. The data reveal a 

connection between the original location of students and their employment location. Eighty 

four percent of graduates in the survey had originated from a regional location and 79% of the 

sample was subsequently employed in a regional location. Sixteen percent originated from a 

metropolitan location and 24% of the sample was ultimately employed in a metropolitan 

location. These data therefore show a small overall loss of regional students to metropolitan 

locations following studies at the University of Ballarat (Western Research Institute, 2007, p. 

10).  

A similar pattern was outlined by the ACU in Ballarat in their evidence to the Victorian 

Parliamentary Inquiry into Geographical Differences in the Rate in which Victorian Students 

Participate in Higher Education (ACU, 2008, p. 3). Likewise the Longitudinal Survey of 

Australian Youth found that, through the process of migration associated with university 

study, around thirty percent of those originating in regional areas and moving to a major city 

had returned to a regional location within seven years of the initial move (Hillman and 

Rothman, 2007, p. v).  
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Perhaps of most interest in the University of Ballarat study was the locational pattern of 

nursing graduates over time. While most courses showed level or upward trend in regional 

retention of graduates, the School of Nursing was the only faculty which sustained a 

statistically significant decline in graduates working regionally between 1998 and 2005 

(Western Research Institute, 2007, p. 26). This trend is of some concern given the policy aims 

of improving health skills availability in regional areas.  

In recent years, investment has been made in regional health education opportunities. This has 

occurred in response to regional skills shortages across a range of health professions. While 

such investment allows greater access to training for regional Victorians, there appears to be a 

counter-trend affecting the nursing profession which places a premium on post-graduate 

employment experience and professional development. This is where Melbourne seems to 

have an advantage simply due to its size. 

“It‟s good to see how the bigger hospitals [in Melbourne] run. They have a ward that‟s as big 

as the surgical and medical wards combined in Shepparton.” 

“Everyone I know that does nursing says to definitely do your placement [in Melbourne] or 

work there for a year or so, because you see a lot more different kinds of things.” 

Changing service delivery in areas such as emergency medicine, and the increasing role of 

technology in medical treatment can place smaller settlements at a disadvantage in terms of 

facilities and subsequently opportunities for professional development. As one nursing 

student colourfully described the ―advantages‖ of gaining city experience: 

“When the shit really hits the fan [patients] go to Melbourne, so if you want to see the really 

bad stuff you have to go there.” 

Absence of specialist wards and staff leads to the seriously unwell patients to be sent to 

Melbourne, which, in turn, encourages graduates to work in Melbourne for greater 

experience.  

According to participants, those opting not to become a specialised nurse could potentially be 

at a serious disadvantage in terms of career progression. The ability to study further courses is 

readily available through the larger metropolitan hospitals and these courses are typically 

offered through Melbourne-based universities or through the hospital‘s own program. These 

extra qualifications mean that nurses can become specialised and so work in particular wards 

and increase their career options towards managerial and educational positions.  

“Further education was a big thing. Having the opportunity to keep learning. Maybe it was 

going to the hospital in Melbourne and doing the courses through the hospitals and them 

encouraging you. I think in Melbourne there are a lot more opportunities to further your study.” 

The smaller regional hospitals rarely offer these courses; typically they don‘t have the 

necessary specialised wards for specialised nurses to work in.  

For both vocational and professional students who studied in Melbourne, contentedness with 

their metropolitan lifestyle was another factor influencing most of this segment to remain in 

Melbourne, despite earlier intentions. Many felt that after years of university in Melbourne, 

they were settled – they had their friendship networks, many had partners and were familiar 

with their surroundings.  

“The longer I stay, the harder it is to move.” 

Despite employment opportunities and the degree to which their lives had become 

established, post university intentions were sometimes interrupted by other factors, 

particularly relationships. It was frequently mentioned that a partner became a reason to 
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relocate or stay irrespective of original post-university intentions. Some even admitted they 

had to give up dreams for the sake of their relationships, and others were glad for the 

influence. 

“My fiancée was in Melbourne and didn‟t want to move to Wangaratta so I moved to 

Melbourne. For him it was going to be too big a sacrifice.” 

“The only reason I left Melbourne was because my now husband wanted to live with me, but he 

said he couldn‟t live in the city.” 

While retirement is a very long way off for those in the study, there was unanimous 

agreement among alumni who had grown up in the country that retirement is definitely not the 

time to be living in the city. Almost all pictured an idyllic seaside lifestyle – possibly 

interstate or, within Victoria, the coastal towns of Lorne, Anglesea, and Torquay appear to be 

popular – far enough away from the hustle and bustle yet still within easy reach of the medical 

facilities of Geelong or Melbourne. This tends to support the perception of many born and 

raised in a regional area that Melbourne has many advantages – but equally only for a certain 

stage in life and that there is a time when they need to move elsewhere. Surprisingly, only a 

handful suggested that they would consider retiring to their regional hometown.  

DISCUSSION 

Victorian government policy has expressed the aim of attracting people to regional Victoria: 

 
A key priority of the Victorian Government has been to support regional Victoria as the best 

place to live, work, invest and raise a family. (Victorian Government, 2010, p. 8) 

The Victorian Government recognises the importance of growing Provincial Victoria... such 

growth will:  

• contribute to a more balanced distribution of population growth across Victoria, thus 

easing population pressures on Melbourne; 

• stimulate additional regional economic growth, investment and employment 

opportunities; 

• address regional skills shortages; 

• develop the critical mass required to maintain and improve services in regional areas; 

and, 

• result in more diverse and vibrant local communities. 

(Victorian Government, 2004, p. 27) 

This research aimed to highlight personal perspectives in understanding migration decisions. 

The sum of all these individual decisions still leaves regional Victoria with a net loss of young 

people. It is therefore important for policy makers to better understand whether regional 

universities can: 

 help to retain young adults in regional Victoria 

 attract young adults to regional Victoria 

Findings from this research study indicate that regional universities can provide an important 

choice for regional students, particularly if they are located in a university town. Avoiding the 

expense of leaving home provides the same opportunity that most Melbourne-based students 

have. Nevertheless, the settlement geography of Victoria makes this option of limited value to 

those living beyond commuting distance of regional centres. Furthermore, students wanting to 

undertake specific studies may need to relocate to another regional centre, if not Melbourne. 
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Importantly, the decision to relocate is more than just a question of logistics. The timing of a 

move to university coincides for many with the timing of seeking independence and new 

experiences beyond the family and home town. For some this occurs as an undergraduate, for 

others it occurs after initial study at a local university. In the latter case, the ‗retention‘ 

facilitated by the regional university is not a permanent one. 

With the aim of retention being difficult to attain, the role of regional universities in attracting 

young adults should be considered. There is little doubt that regional universities act as 

attractors for regional students, but their attractiveness to Melbourne-based students seems 

limited. With the exception of specialist, region-specific courses (for example, marine and 

freshwater science offered at the coastal city of Warrnambool or mining engineering at the 

University of Ballarat), there is an enduring perception among many that universities in 

Melbourne are superior, especially for professional education. These perceptions are often 

reinforced by school careers advisors, teachers and parents.  

The role of ENTER scores is another factor in the perceptions and judgements made about 

regional universities. Students in the research study actually varied in their understanding of 

how ENTER scores are calculated. Those attending regional campuses understood that 

ENTER scores are based on course demand, and it seemed obvious to them that regional 

campuses would have lower ENTER scores, as regional towns have vastly smaller 

populations than Melbourne. On the other hand, the majority of students who had moved to 

Melbourne for tertiary education believed that ENTER scores were an indicator of degree 

quality. There is also an assumption that through lower ENTER scores the quality of the 

degree is lower and therefore it does not look as good on a resume. For this reason, somehow 

studying in the country seems less of an achievement.  

While small campus size can affect ENTER scores, it can also affect the overall economic 

feasibility of a tertiary institution. Latrobe University in its submission to the Victorian 

Government Inquiry into Retaining Young People in Rural Towns and Communities (La 

Trobe University, 2006) highlighted two key challenges facing its regional campuses:  

 meeting the cost of provision in regional areas; and 

 weak student demand locally. 

The university estimated that the costs of regional university provision were around 25% 

higher than for its Melbourne-based campus. The University of Ballarat has suggested a 

figure closer to 30-35% (Skills Victoria, 2008, p.28). At the same time, weaker local demand 

limits the selection of courses on offer and this further weakens local demand. In response to 

these issues of low demand, the University of Melbourne in 2004 divested itself of several 

regional campuses specialising in agricultural sciences – Longerenong, Glenormiston and 

MacMillan (University of Melbourne, 2004). 

Despite the negative aspects associated with smaller size, many students report the 

educational and social advantages of regional campuses – smaller classes, more attention to 

students, peaceful and work-friendly (fewer distractions) than city campuses. These 

advantages provide regional universities with a point of difference which can be highlighted 

and promoted to regional and metropolitan students alike. 
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ABSTRACT 

This paper empirically examines the relationship between house price change, metropolitan 

growth policies, and new housing supply in Australia‘s five major capital cities. Our 

hypothesis suggests capital cities with tighter regulations on new development will have 

fewer housing starts and price elasticities than those in less-regulated markets. The empirical 

procedure used in this paper utilises the Urban Growth Model of Housing Supply developed 

in Mayer and Somerville (2000a and 2000b) and employed in Zabel and Patterson (2006) by 

using quarterly data on housing approvals and house prices from 1996-2010. Data on 

metropolitan growth policies in Australia is borrowed from Hamnett and Kellett (2007). 

Preliminary findings indicate that new housing supply in Australian capital cities is elastic to 

housing price changes, as a one per cent increase in prices leads to an approximately 4-6 per 

cent increase in housing approvals over five quarters. While this indicates a properly 

functioning housing market, the estimated elasticity is about a third of other developed 

countries, such as the United States. Furthermore, the use of established growth policies, such 

as urban growth boundaries and urban consolidation, appears to have a greater impact on new 

housing approvals than adoption of new-style growth policies, such as development 

corporations and infrastructure levies. However, both types of policies decrease new housing 

supply. 

 

I:  INTRODUCTION 

Much scholarly work on Australian housing markets centres on housing price trends and their 

determinants (Abelson, 1994; Maher, 1994; Bourassa and Hendershot, 1995; Murphy and 

Harley, 2003; Berry and Dalton, 2004; Abelson, Joyeux, Milunovich, and Chung, 2005), 

while relatively little work examines supply-side dynamics (Williams, 2000; Yates and Wulff, 

2000; Yates, 2001; Wood, 2003; Berry, 2003). Furthermore, few studies empirically examine 

supply-side responses to increases in housing demand (Yates and Wulff, 2000). This is 

surprising, given recent theoretical and empirical evidence suggests low housing supply 

elasticity may play an important role in the emergence of market bubbles and decreased 

housing affordability (Berry and Dalton, 2004; Glaeser, 2006; Glaser, Gyourko, and Saiz, 

2008). 

Low housing supply elasticity could result from a number of factors. In Australia, two 

primary culprits are oft-blamed: land market intervention, and developer land banking. The 

former is usually targeted by representatives of the housing industry (Day, 2006), while the 

latter targeted by opponents of neo-liberalism (Gleeson and Coiacetto, 2007; Beer, Kierans, 

and Pieters, 2007). Land market interventions are said to lower supply elasticity through the 
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removal of developable land, while private land banking is blamed for reducing elasticity 

through monopolistic private ownership of large amounts of peripheral land. 

In response to the perceived problems of land banking and ―economic surplus‖ (read excess 

profits) of the development industry, the Whitlam Government established the Land 

Commission Program (LCP) in the early 1970s, and state governments in Australia formed 

public land corporations for the purpose of regulating the acquisition and release of land 

supply (Stretton, 1970; Troy, 1979; Gleeson and Coiacettto, 2007). Approximately twenty 

years later, urban consolidation and other metropolitan growth policies were hallowed across 

the country as solutions to problems of environmental and social sustainability. Both efforts 

involved removing large amounts of developable land around Australia‘s capital cities by 

different means: public land commissions achieved this by purchasing land from the private 

market, while metropolitan-wide policies preserved land through the use of various land 

regulations, such as urban growth boundaries, urban service limits, and non-urban zoning. 

Much criticism concerning large increases in Australian house prices have been directed 

towards these two efforts. However, there is little empirical evidence to verify housing price 

effects of such programs. This is perhaps enhanced by the complex nature of housing prices 

themselves.  

This paper takes an alternative approach to testing this argument by empirically examining the 

cumulative impacts of metropolitan growth policies on new housing supply. Specifically, we 

address three interrelated questions:  

(1) What is the general supply elasticity of new housing in Australia over the past 15 

years?  

(2) Has utilisation of strong metropolitan growth policies affected the supply of new 

housing units? and  

(3) Do impacts of such policies vary between older ‗established‖ policies vs. newer 

―innovative‖ policies? 

The following section reviews past and recent trends in housing studies and conditions in 

Australia, and lays out the advantages of using the urban growth model of housing supply for 

evaluations of metropolitan planning policies. Section III describes a theoretical and empirical 

model of new housing supply based on the urban growth model; section IV discusses results 

from the empirical analysis; and section V concludes with policy recommendations and 

caveats.  

II:  THE AUSTRALIAN HOUSING MARKET 

Over the past 40 years, housing issues in Australia have been a central focus of academics, 

politicians, industry players, and the general public alike. Much of this focus has centred on 

the interplay of government and urban planning policies, neo-liberalism, and housing 

affordability. Specifically, the major debate on housing affordability festers between 

government interventionists and neo-liberals. On the left, proponents of government 

intervention argue the housing market, left to its own device, will lead to over-speculation, 

market instability, and generally unaffordable housing via the monopolistic tendencies of land 

and housing developers. On the right, neo-liberals argue urban planning policies reduce 

affordability by excessive restrictions on the supply of developable land through land market 

intervention, public land agencies, and high taxation. Both arguments have theoretical merit, 

although little empirical evidence exists to vindicate either perspective. This lack of evidence 

is the primary motivation for this study. 
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Urban economic theory suggests that, ceteris paribus, a reduction in the supply of 

developable land does not unambiguously lead to higher housing prices. This should be the 

same for any supply reduction, regardless of whether it originates from public agencies or 

monopolistic land speculators. However, a reduction in the supply of developable land must 

lead to higher land prices. And although land and housing prices are certainly correlated, an 

increase in land prices does not necessarily lead to higher housing prices. This is because land 

and capital are substitutable: when faced with higher land costs and a downward sloping 

demand curve, developers should theoretically use less land per housing unit and built more 

housing units per hectare of land. This substitution should occur at a rate that offsets the 

increase in land price. Thus, the end result of a supply-induced increase in land prices should 

be smaller housing units, but not necessarily more expensive housing units. This is the desired 

mechanism of urban consolidation efforts: to increase sustainable development and preserve 

open space by limiting the supply of developable land, while allowing developers and other 

government programs to increase the density of the built environment and housing choice, 

respectively.   

However in a socio-political landscape, existing residents are often opposed to increases in 

density within their communities. As such, local development plans and zoning codes 

typically reflect local NIMBYist attitudes through the use of density and minimum lot size 

restrictions. As a result, the goals of increasing housing affordability and sustainability 

through urban consolidation policies can be at odds with local desires of urban form. Thus, 

what often results from initial efforts of urban consolidation are heavily regulated land 

markets with tight density restrictions on new development, both from state government 

reductions of new greenfield sites and local council density restrictions on existing brownfield 

sites. In such a scenario, developers are prevented from making an efficient land/capital 

substitution, and the end result must be an increase in both land and housing prices. 

To complex matters, comprehensive planning of land and housing markets can result in 

housing price increases from two independent market effects: a decrease in supply, due to 

restrictive zoning and development plans, but also from demand increases, which arises from 

improvements in the built environment. As a result, analyses of planning policies and house 

prices must take into account these separate effects. Failing to do so could misattribute the 

specific effects of a given policy. While quantifying the stock of housing supply is relatively 

straightforward, quantification of improvements in the quality of the built environment is 

quite difficult. Only a handful of studies address the prospective welfare gains from 

comprehensive planning schemes (Cheshire and Sheppard, 2002 and 2005), and even fewer 

empirical studies have attempted to estimate demand-side price effects (Egbu, Olomolaiye, 

and Gameson, 2007; Ihlanfeldt, 2009).  

Despite this empirical challenge, academic analyses of house prices (Abelson and Chung, 

2005), policies (Berry and Dalton, 2004), and their determinants (Abelson, Joyeux, 

Milunovich, and Chung, 2005) remain popular in Australian academic literature. This comes 

as no surprise, since recent house price appreciation in Australia has topped the list of 

developed countries (The Economist, 2003; Abelson and Chung, 2005). Even in the face of 

housing bubble concerns in the earl-mid 2000s (Berry and Dalton, 2004), house price indices 

continued to climb for all Australian cities. Furthermore, the robustness of the Australian 

housing market continued during the onset of the global financial crisis.  

Figures 1a and 1b show the Residex quarterly housing price index for the five major capital 

cities from 1993-2010 for homes and units, respectively. The picture for both detached homes 

and apartment units are similar: price appreciation was relatively smooth to the late 1990s, but 

rapid increases took hold in Sydney and Melbourne, followed by Brisbane in the early 2000s 
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and soon after in Adelaide and Perth. While these figures show rapid increases, they do not 

take into account increases in income and inflation. Figures 2a and 2b better captures this, as 

they show increases in the price index relative to increases in weekly wages from the previous 

quarter, for houses and units, respectively. These figures show a less pronounced price 

increase compared to Figure 1a and 1b. Even so, the price growth of housing relative to 

income increased dramatically from the late 1990s to the mid 2000s, followed by another 

sharp increase from 2006-2007. Income increases gained significant ground on house prices 

only for two brief periods in the late 2000s. A simple comparison of house prices with 

average weekly wage increases between 1994-2010 best shows this discrepancy. For 

Adelaide, income grew by 72% while house prices grew by 259%; Brisbane income grew by 

96% and house prices by 250%; Melbourne income increased by 72% and house prices by 

294%; income in Perth rose by 102% and house prices by 323%; and Sydney income grew 

77% and house prices by 208%. Clearly, more than just increases in disposable income are 

driving house price appreciation.  

But what other factors might be driving these large price escalations? This has been a matter 

of debate in the academic literature, and scholarly evidence ranges from descriptive and 

speculative (Berry and Dalton, 2004), to inferential and inconclusive (Abelson, Joyeux, 

Milunovich, and Chung, 2005). The speculative evidence suggests a number of causes for 

price appreciation, such as: declines in interest rates, increases in speculative residential 

investment, changes in land use regulation, tax subsidies for homeownership, and long term 

economic and demographic growth (Berry and Dalton, 2004; Abelson and Chung, 2005). The 

inferential evidence gives clues to which of these factors has played the most significant role 

(Abelson, Joyeux, Milunovich, and Chung, 2005). For house price changes between 1970 and 

2003, the largest impact was from changes in mortgage rates, as a one point decrease in 

quarterly interest rates lead to an increase in house prices by 5.4 per cent. Income also plays a 

significant role, with a one per cent change in per capita income leading to a 1.7 per cent 

increase in prices. Most pertinent to the empirical approach in our study is the impact of 

housing supply. Abelson, Joyeux, Milunovich, and Chung (2005) estimate that a one per cent 

increase in the Australian housing stock leads to a 3.6 per cent decrease in housing prices. 

This finding suggests that the addition of new housing supply could play a significant role in 

moderating escalating house prices. Furthermore, supply factors could play an even greater 

role today, as the estimates of Abelson et al. (2005) were computed from data only up to 2003 

– well before the most recent run-up in housing prices.  

While studies of Australian housing prices are quite abundant, empirical analyses of supply 

are practically non-existent. This is by no means limited to the Australian context, as few 

scholarly efforts have addressed the theoretical or empirical determinants of new housing 

supply. The few existing studies primarily focus on determinants of the size of the housing 

stock, such as population, income, and household size, while very few empirically estimate 

supply-side elasticities. Moreover, an empirical model of new housing starts was only 

recently developed (Mayer and Somerville, 2000a) and tested empirically (Mayer and 

Somerville, 2000b; Zabel and Patterson, 2006). But no known use of this model has been 

employed to the Australian case. 

The advantages of using empirical models of housing supply elasticities are threefold. First, 

as described above, planning policies can influence prices by reducing supply and increasing 

demand. Bifurcating these two effects empirically is a difficult, if not impossible task. Using 

supply elasticities avoids this problem. Second, estimating new supply is not as vulnerable to 

measurement error as measuring housing prices.  
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This is because house price indicators can vary tremendously depending on method of 

measurement: median and average prices can shift depending on the quality and quantity of 

homes sold during any period, and the quality of home sales data can vary drastically between 

sources because there is no standard definition of what constitutes housing prices (Abelson 

and Chung, 2005; Abelson and Joyeux, 2007). Alternatively, data on new housing approvals 

(which represents new supply) consists of straightforward counts on the number of new 

permits in a given area, and is reliably available from the ABS on a monthly basis. As such, 

we choose to estimate the impacts of metropolitan planning policies on new housing supply, 

rather than prices. 

III:  THEORETICAL AND EMPIRICAL MODEL OF HOUSING SUPPLY 

A Theoretical Narrative of New Housing Supply 

For purposes of this paper, the Mayer and Somerville (2000b) model of new housing supply is 

ideal as its conceptual underpinnings are based in urban growth theory. Urban growth theory 

postulates that the determinants of urban growth are best measured by changes, as opposed to 

levels, of such factors. In other words, the existing state of the universe is best predicted by 

shifts in the previous state of the universe, rather than the previous universe itself. For new 

housing supply, this is characterised by housing price changes as a superior predictor of new 

housing units compared to housing price levels. The following paragraphs describe the 

theoretical intuition. 

Imagine a large city that is neither growing nor shrinking, but rather exists in a steady-state 

with no major changes to population, income, or transportation costs. In this hypothetical city, 

housing prices reflect the overall wealth of city, the number of people bidding for different 

housing types, and the costs of commuting. As it is a large city with higher than average 

income and number of residents, housing and land prices are relatively high compared to 

other areas but no new units are being demanded. Housing starts thus approach zero in such a 

city.  

Now imagine a small city where housing prices are much lower than the large city. Suppose a 

one-time increase in population occurs only in the small city. Demand for housing increases. 

Since housing is a complex durable good, new supply does not occur instantaneously (or even 

quickly) because of inherent lags in construction processes and planning approvals. In the 

short-run, house prices increase temporarily as new households bid up the price for land and 

housing. Developers take note of housing price increases and respond by building more units. 

Once enough new supply is provided to satisfy demand, house prices should fall close to pre-

growth levels (though land prices will be slightly higher on a per metre basis to reflect an 

increase in scarcity).  

In each of these scenarios, housing price levels would not correctly predict increases in new 

supply. This is because a city can be large and expensive but also slow growing, as in the first 

scenario, and have relative few housing starts, while a small and inexpensive but fast growing 

town could have many starts. Price changes (increases), on the other hand, occur wherever 

demand shifts (increases), regardless of existing price levels. As such, models of new housing 

supply should be theoretically more robust when using price changes in place of price levels.  

In addition to price changes, a number of other geo-economic and institutional factors can 

affect the provision of new housing. Geographical and geological variations in the landscape 

can drastically alter construction costs. Cities in close proximity to shipping ports and/or large 

sources of raw materials will have lower constructions costs because of readily available 

inputs for new development, while areas with dramatic topographical features or unstable 
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soils have higher constructions costs because of increased complexities in the building 

process. 

Furthermore, policies of governments and financial institutions can affect new housing 

supply. And although many of these policies are designed to influence housing demand, such 

as interest rates and homeowner tax breaks, several also affect the provision of new housing 

units. For example, increases in interest rates make financing new development projects more 

costly, and thus likely to reduce new residential supply. Local and state development plans 

also reduce the supply of new residential units by using regulations that reduce the intensity 

of new development, such as maximum density limits and minimum lot sizes. Additionally, 

most new development cannot occur without proper approval from local councils. Approval 

hearings can introduce delays and uncertainty into the development process, thereby making 

development riskier and less likely to occur (Mayer and Somerville, 2000b).  

Thus, to avoid estimation bias, all of these aforementioned factors must be controlled for in 

empirical models of housing supply. The following subsection intimately details such a 

model, which is derived from Mayer and Somerville (2000a and 2000b) and Zabel and 

Patterson (2006). 

The Mayer-Somerville Empirical Model of New Housing Supply 

In many theoretical models of urban growth, new development occurs instantaneously. 

However, as mentioned above, there are various reasons why this is not an accurate reflection 

of the development process. Construction delays, development approvals, and geo-economic 

anomalies may create a lag between demand shocks and supply response. When lags exist, 

larger increases in demand lead to greater short-run increases in both land and housing prices. 

As a result, it is important to account for not only price changes in current periods, but also 

price changes in previous periods.  

The intuition is that developers, seeking to maximise profits, observe price increases in the 

housing market, and respond by providing new supply over the course of several time periods 

as they obtain building permits and mobilise resources for construction. In empirical models 

of housing elasticities, it is important to include an adequate number of time period lags to 

properly capture the delayed impacts of price changes. Evidence from Mayer and Somerville 

(2000a and 2000b) suggests that in the US, these lag periods range from 3 -5 quarters. 

However, legal, economic, and institutional conditions are different in Australia. Although 

there are no known estimates of residential supply lags in Australia, Abelson et. al (2005) 

estimates Australian housing market prices adjust to equilibrium in approximately 4 quarters. 

As this estimate is similar to the lag period in Mayer and Somerville, we employ the more 

conservative structure of 5 quarters to allow for the possibility of longer adjustments to prices. 

In our model, price changes for each proceeding 5 quarters is included as an explanatory 

variable of new housing supply. Specifically, we use the log of the ratio of the house price 

index at time t relative to time t-1 to measure price change. This is analogous to the change in 

log prices, and allows interpretation as house price change. We exclude the current quarter 

price change to avoid problems of endogeneity bias. If included, bias would arise because 

house prices and new housing supply are codetermined during a given time period: changes in 

new supply affect price, but changes in price also affect new supply. Excluding current 

quarter prices helps circumvent this problem, and is standard practice in models of housing 

supply, such as Mayer and Somerville (2000b) and Zabel and Patterson (2006). 

Furthermore, appropriate measurements of prices are an equally important matter. While 

many analyses of Australian housing markets use median or average housing prices, potential 

bias can occur with these measurements. This is because the distribution of homes sold at any 
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moment is not constant. As such, prices are best measured using a quality-constant housing 

price index. Several such indices exist in Australia, and are produced from a variety of 

sources such as the Australian Bureau of Statistics (ABS), RP Data, and Residex Pty. Each of 

these indices use variations of the repeat sales approach, which consist of calculations based 

on price appreciations of individual homes sales. A detailed description of the repeat sales 

approach can be found in Case and Shiller (1987). We choose to use Residex‘s publicly 

available index for capital cities, as their measure spans the entire universe of sales in a given 

quarter and is calculated using a unique non-revisionary approach that does not require 

adjustments over time. The Residex HPI is then transformed to our housing price change 

variable by calculating the percent change in HPI from the previous quarter. 

In addition to housing prices, construction costs are also needed to control for inter-spatial and 

inter-temporal variations in the costs of raw construction materials. We obtain these figures 

from ABS‘s Producer Price Index (PPI) series for materials used in house building. This 

index is available quarterly for each capital city back to 1966. For interest rates, we use the 

Australian Reserve Bank cash rate that was in place at the end of the quarter. And finally, to 

measure new housing supply, we employ data on quarterly housing approvals also obtained 

from the ABS for each capital city. Descriptive statistics for housing approvals, as well as 

changes in construction costs and the HPI, are shown in Table I. 

 

 

 

Furthermore, it is certainly plausible (and likely) that a number of other factors, both 

measurable and unmeasurable, could affect housing supply elasticities. Excluding these 

factors could introduce omitted variable bias, and the effects of our included variables could 

possibly exhibit spurious relationships with the excluded factors. However, many of these 

factors are not likely to change much over space or time, such as macroeconomic or national 

political climate (constant over space) or geographical anomalies (constant over time). As 

such, we choose to examine housing supply over 60 quarters (years 1996-2010) to take 

advantage of panel data procedures. Panel data techniques, such as population averaged OLS, 

random effects, and generalised-least-squares (GLS), employ a series of adjustments to 

control for the impacts of any omitted variables that are constant over space or time. Such 

techniques are described in detail in Wooldridge (2001) and Cameron and Travedi (2009). As 

our analysis is most similar to Mayer and Somerville (2000b), we choose to closely follow 

their estimation procedures, which is described in the following subsection. 
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Formal Model Specifications 

As mentioned in the introduction, this paper seeks to answer three key questions: (1) What is 

the general supply elasticity of new housing units in Australia over the past 15 years? (2) Do 

strong adopters of metropolitan growth policies affect the provision of new housing units? (3) 

Does the effect differ between established growth policies and newer, supply oriented 

policies? The empirical model used here takes three different specifications to address these 

questions. The model specification used to address question 1 is the most parsimonious of the 

three, and is nested within the other two models. It appears as: 

 

(1)    

  

where Si,t is the quarterly number of new housing approvals, α is the constant, Ɣt is the 

quarterly dummy, ΔPi, t-q is the quarterly ratio of the house price index (HPI) to the previous 

period (HPIt/HPIt-1) where q=5, Ci, t is the quarterly construction cost index, Ii, t is quarterly 

RBA cash rate, popi, 87 is the population for city i in 1987 to control for city size, and εi, t is the 

error term. 

To test for the cumulative impacts of urban consolidation, we employ data from Hamnett and 

Kellett‘s (2007) classification of metropolitan planning tools employed in Australia‘s 5 

largest capital cities. Their classification scheme ranks capital cities on the both the presence 

and strength of two classifications of growth policies: ―Established Strategies,‖ which include 

policies such as urban growth boundaries and public land agencies, as well as ―Recent 

Innovations,‖ such as infrastructure levies and fast-track planning systems. A summary of 

their classification is reproduced in Table 2.  

For the purposes of this analysis, we build a series of simple calculations of regulatory 

stringency at the metropolitan level based on these two classifications. The first measures the 

cumulative strength of metropolitan growth policy adoption. This measure, labelled MP, is 

based on the sum of adoption strength identified in Hamnett and Kellett, where No Policy = 0, 

Weak Policy = 1, Moderate Policy = 2, and Strong Policy = 3. For example, Adelaide scores a 

12 for adoption strength, while Sydney scores 24. While the interpretation and scale is not 

linear (ie, a score of 24 is not necessarily twice as strong as 12), we do believe it is a simple 

yet meaningful step in measuring the rigidity of land and housing markets in Australia. The 

cumulative model appears as: 

 

(2)   

 

where MP is included as an explanatory variable of new housing approvals. 

Our third test of metropolitan growth policies seeks to determine whether the impacts of 

―established‖ growth policies differ from newer ―innovative‖ policies. Hamnett and Kellett 

(2007, pg 279) describe ―innovative‖ policies as extensions of established policies that build 

upon past lessons in efforts to increase supply: 

―The preliminary review of current metropolitan planning strategies...suggests that it is 

premature to judge their likely outcomes but the trend appears increasingly to favour supply 

based policies, enthusiastically backed up by the development industry, which in its turn is 

expected to fund the infrastructure required for metropolitan growth.‖ 

Si,t = a + g t + b1DPi,t-1...b5DPi,t-5 + b6Ci,t + b7Ii,t + b8popi,87 + ei.e

Si,t = a + g t + b1DPi,t-1...b5DPi,t-5 + b6Ci,t + b7Ii,t + b8popi,87 + b9MPi + ei.e
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So from an empirical perspective, stronger adoption of newer, ―innovative‖ policies should be 

associated with increases in housing supply. We measure the strength of adoption of both 

established and innovative metropolitan growth policies in a manner similar to our 

measurement of MP. To accomplish this, we bifurcate MP into two separate measures: EP, 

which measures established policies, and IP, which measures innovative policies. For 

example, this gives Melbourne an EP score of 11 and an IP score of 8. Substituting EP and IP 

for MP in equation 2 yields: 

 

(3)  

 

We estimate all three equations using a semi-log structure by calculating the natural logarithm 

of both housing approvals and the ratio of price changes. This allows interpretation of the 

price change coefficients as true elasticities, where a per cent change in housing prices leads 

to a per cent change in housing approvals. All other variables are included using their original, 

unlogged values.  

 

Si,t = a + g t + b1DPi,t-1...b5DPi,t-5 + b6Ci,t + b7Ii,t + b8popi,87 + b9EPi + b10IPi + ei.e
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Estimation Procedures 

As the data and model structure used in this paper is similar to Mayer and Somerville (2000a 

and 2000b) and Zabel and Patterson (2006), we adopt similar estimation procedures. We 

estimate equations (1) - (3) using three separate techniques: Pooled Feasible Generalised 

Least Squares (PFGLS), Feasible Generalised Least Squares with heteroskedasticity and 

autoregressive adjusted error terms (FGLS-HAR1), and Feasible Generalised Least Squares 

with heteroskedasticity and panel-specific autoregressive adjusted error terms (FGLS - 

HPSAR1). 

While fixed effects and random effect models are popular procedures for analysis of panel 

data, we avoid these estimators for two reasons. First, fixed effects require the explanatory 

variables be heterogenous over time. Since our models include a time-constant measure of 

metropolitan growth policies and population, use of the fixed-effects model prohibits 

estimation of the MP, EP, and IP variables. Second, the random effects procedure is 

inappropriate when using panel data with relatively few cases and many time periods. As our 

data contains only 5 cities over 60 quarters, we follow the recommendations of Wooldridge 

(2001) and Cameron and Travedi (2009) for long, narrow panel data and employ FGLS 

estimators. 

The FGLS-HAR1 and FGLS-HPSAR1 estimators are preferred because they correct for 

heteroskedasticity and first-order serial correlation. Heteroskedasticity and autocorrelation can 

arise when the error terms of panel data are non-constant over space and time, respectively. 

While presence of heteroskedasticity and autocorrelation does not necessarily bias the 

coefficient estimates, the standard errors can be skewed. To account for this, we use the 

FGLS-HAR1 procedure, which uses a heteroskedastic and autoregressive error structure. 

Furthermore, use of panel data is also susceptible to serial correlation of the error terms within 

panels (in our case, each capital city). This occurs when error terms from one time period are 

correlated with future or past time periods but vary in structure for each city. As such, we 

estimate the FGLS-HPSAR1 specification, which uses heteroskedastic and panel-specific 

autocorrelation adjustments for each capital city‘s error term. 

IV:  RESULTS AND DISCUSSION 

Results  

Table III presents the regression results. Equation 1 includes regression of log housing 

approvals on 5 quarter lags of house price changes, constructions costs, and the current 

quarter ABS cash rate. Quarterly dummies are suppressed for simplicity of presentation, and 

are available from the author upon request. Column 1 contains the results from the PFGLS 

model, column 2 the FGLS-HAR1 model, and column 3 the FGLS-HPSAR1 model. In the 

PFGLS model, the first 4 price changes are significant at below the .01 level, and suggest that 

a one per cent change in housing prices leads to an 5.8 per cent increase in housing approvals 

over the next 4 quarters. Construction costs and population are insignificant, while the cash 

rate is significant and negative at below the .10 level and suggests a one point increase in the 

cash rate decreases new housing approvals by 31 per cent. Estimates from the FGLS-HAR1 

model are similar but more robust, with 1 per cent increase in prices exhibiting a 4 per cent 

increase in approvals. Construction costs, the RBA cash rate, and metropolitan population are 

all significant at below .01 level: a one point increase in the construction cost index and cash 

rate is associated with a 4 per cent and 53 per cent decrease in new approvals, respectively, 

and a larger population is associated with higher levels of new housing approvals. Results 

from the FGLS-HPSAR1 specification are almost identical.  
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Equation 2 includes all variables from equation 1 plus the MP variable, which is the measure 

of metropolitan growth policy adoption strength. In the PFGLS specification, a one per cent 

change in prices leads to a 5.8 per cent increase in housing approvals over the following 4 

quarters. Construction costs are again insignificant, while a one per cent increase in the RBA 

cash rate significantly decrease new approvals by 30 per cent. Cities with large populations 

permit significantly more new units than smaller cities. The MP variable comes in 

significantly negative, which suggests stronger adopters of metropolitan growth policies have 

less housing approvals than weak adopters. The effect is quite pronounced, as a one point shift 

in the adoption strength scale decreases new housing approvals by 16 per cent. Results from 
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the FGLS-HAR1 model are also similar, and suggest a one per cent increase in prices leads to 

a 3.9 per cent increase in new housing approvals, a one point increase in the construction 

costs index and cash rate decreases new approvals by 3 per cent and 41 per cent, respectively, 

and larger cities permit significantly more units than smaller cities. Additionally, a one point 

increase in MP is also associated with a 16 per cent decrease in new approvals. In the FGLS-

HPSAR1 specification, the impacts of price changes, construction costs, the cash rate, 

population, and MP are virtually identical to those of the FGLS-HAR1 specification.  

Equation 3 includes all variables from equation 1 plus the EP and IP variables, which 

measures the strength of established policy adoption and innovative policy adoption, 

respectively. In the PFGLS specification, a one per cent increase in prices is associated with a 

4.51 per cent increase in new housing approvals. Construction costs are insignificant, while a 

one point increase in the cash rate decreases new construction by 31 per cent, and larger cities 

approve significantly more units than smaller cities. Both EP and IP significantly decrease 

new housing supply, as a one unit increase in the strength of policy adoption is associated 

with 23 per cent and 18 perpent fewer housing approvals. Moving on to the FGLS-HAR1 

model, a one per cent increase in prices is associated with a 4 per cent increase in housing 

approvals. A one point increase in construction costs and the cash rate significantly decrease 

new housing approvals by 3 per cent and 40 per cent, respectively. As in the other 

specifications, larger cities permit significantly more units than smaller cities. Again, strong 

adopters of both EP and IP approve significantly less housing units, as a one unit increase in 

EP or IP is associated with 24 per cent and 18 per cent fewer approvals. As with estimation of 

the equations (1) and (2), the FGLS-HPSAR1 specifications yields comparable results to the 

FGLS-HAR1 model. 

Discussion 

Overall, the results paint a clearer picture of housing supply elasticities and metropolitan 

growth policies in Australia than previously available. In contrast to studies by Abelson et al. 

(2005) and Berger-Thompson and Ellis (2004), we find housing supply is indeed elastic. Our 

estimates suggest supply elasticity in Australia is approximately 3.9 to 5.8 over 5 quarters. 

While this indicates an elastic housing market, there are few empirical benchmarks to 

compare these results. Existing estimates of housing supply elasticities using the Mayer-

Somerville model are from the US, where supply elasticity is much greater and on the order of 

18 per cent for nationally aggregated data, while Mayer and Somerville (2000b) find elasticity 

to be around 15 per cent for metropolitan areas. The results from our model are more closely 

aligned to Zabel and Patterson‘s (2006) estimates for California cities, where a 1 per cent 

increase in housing prices leads to a 3.1 per cent increase in new housing permits over 8 

quarters. 

Furthermore, it appears interest rates have a rather large impact on new housing approvals. A 

typical RBA cash rate increase of 0.25 per cent would lead to a 7.5-10.75 per cent decrease in 

new housing approvals. Note that this effect is in addition to the decrease in housing demand 

that results from individual mortgage payments increases, which is captured by the price 

change variables.  

Of importance in this paper are the estimated effects of metropolitan growth policies. The 

results show that a one unit increase in the strength of metropolitan growth policies reduces 

new supply by approximately 16 per cent. These findings are not dissimilar from Mayer and 

Somerville‘s (2000b) estimates of growth management policy adoption in the US, where an 

additional growth management policy decreases new housing permits by approximately 7 per 

cent. Furthermore, the impact of metropolitan growth policy adoption seems to be about 30 

per cent greater for established growth policies, rather than new innovative policies. Both 
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types of growth policies decrease new housing approvals, with established and innovative 

policies lowering new supply by 25 per cent and 18 per cent, respectively. While both 

negative, the greater magnitude effect of established policies does support Hamnett and 

Kellett‘s (2007) claim that the newer ―innovative‖ policies were supply oriented. Still, the 

cumulative impact of such policies is correlated with fewer new housing approvals.   

V:  CONCLUSION  

This paper presents a theoretical and empirical model of housing supply in Australia, and uses 

quarterly data for the five primary capital cities to estimate supply elasticity and effects of 

metropolitan growth policies on new housing approvals from 1996-2010. In contrast to other 

housing supply studies in Australia, the UK, and US, we find that housing supply is indeed 

elastic, although elasticities in Australia appear to be on the order of 70-80 per cent less than 

similar studies conducted in the US, and adjustment periods approximately 0-2 quarters 

longer. 

We also find significant effects from strong implementation of metropolitan growth policies. 

Cumulatively, it appears that stronger adopters of such policies approve less new houses than 

weaker adopters, controlling for changes in prices, construction costs, interest rates, and 

population. Furthermore, it appears that the effects are about 30 per cent greater for 

―established‖ growth policies, such as urban growth boundaries and urban consolidation, than 

for newer innovations like land supply monitoring and strategic planning. While these 

measures of growth policies are rudimentary at best, they are an intriguing first glimpse at the 

empirical effects of strong land use regulation in Australia. 

So what do these results imply about the Australian housing market? Is Australia‘s recent and 

substantial rise in housing prices resultant of supply restrictions? While not absolute, our 

findings indicate that price increases may stem from more than just changes in economic 

fundamentals. This is supported by the relatively low supply elasticity compared to the US 

housing market. While Mayer and Somerville (2000b) also find that supply adjusts to price 

changes after 5 quarters, the magnitude is three to five times the supply response rate in 

Australia. This could be due to a combination of factors. First, land developers could be 

restricting supply in monopolistic tendencies to drive up prices. While little empirical 

evidence exists on the matter, this has been championed as a major justification for the use of 

public land agencies to improve supply and increase affordability. On the other hand, not all 

development occurs at the urban fringe, where developers typically land bank. It also occurs 

on redeveloped land, within urban areas. Rather, supply restrictions could result from local 

NIMBYist resistance and local council downzoning of existing land. This factor is equally as 

plausible, as recent metropolitan growth policies have focused on encouraging infill 

development within existing urban centres. Our results also support the latter possibility, as 

we find stronger adopters of metropolitan growth policies provide less new housing than 

weaker adopters. More intensive local backlash could arise in metropolitan areas that 

encourage infill projects, as is exemplified by the emergence of groups like Save our Suburbs 

in Melbourne.  

As with any empirical analysis, there are a number of caveats that arise from the results. First, 

we judge the supply elasticity estimates to be low compared to the US. This benchmark 

comes from the only other known country where the Mayer-Somerville model has been 

applied. Without a third benchmark, it is difficult to determine if supply elasticities in 

Australia are exceptionally small, or wether elasticities in the US are exceptionally large. 

Judging by the most recent oversupply of housing in the US, the latter is quite plausible. 

Second, our measures of metropolitan growth policies are rudimentary at best. The actually 
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unit of measurement - strength, as evaluated by Hamnett and Kellett - has no numerical 

meaning. Therefore, we cannot confidently estimate the precise magnitude of adopting 

stronger growth policies, nor are our findings applicable to the impact of specific policies 

themselves. And third, our analysis is conducted at the metropolitan level, and therefore 

ignores the heterogeneity of local council planning policies that may be endogenous to the 

growth process. For instance, stronger adopters of new metropolitan planning innovations 

may do so in response to a lack of housing supply incurred by restrictive local councils. Since 

our measure of such policies is time invariant, we could be misattributing the effect to 

innovative policies when indeed they may simply have been enacted because of existing low 

housing supply.   

In response, we lay out a number of items in need of future research. In order to better 

evaluate supply elasticities, there needs to be more international research on housing supply 

using the stock-flow adjustment approach so that better relative comparisons can be made. 

Second, more detailed analyses of metropolitan growth policies, their goals, and 

implementation dates is needed so that changes in policy adoption can be used as natural 

experiments. This way, growth policies can be evaluated over time and space. And last, a 

comprehensive analysis of local council planning policies and outcomes are needed to 

properly control for potential endogenous effects of metropolitan policies. Despite these 

caveats, however, our results do suggest that low elasticity - whatever their cause - may have 

played a role in Australia‘s house price escalation over the past 15 years.  
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ABSTRACT 

A new geography of Functional Economic Regions (FERs) has been created across the large 

metropolitan city regions and across the non-metropolitan areas of the nation. The 

demarcation of FRRs, which are formed on spatial building blocks known as SLAs (Statistical 

Local Areas), uses a methodology that optimises within-region self-containment of 

commuting to jobs. These new functional regions should provide a much improved geography 

for the analysis of aspects of labour market performance which has relied largely on using 

data for de jure regions - such as Statistical Divisions and Local Government Areas - for 

which census and other data are available on which much of the research involving the spatial 

econometric modelling of labour market performance in Australia has relied which are far 

from ideal for such analyses. The new national geography of FERs is described and this 

functional regional geography is then used to investigate aspects of regional labour market 

performance. It is demonstrated how the FER geography largely overcomes the spatial 

autocorrelation problem encountered in using de jure regions. 
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1.  INTRODUCTION 

In spatial econometric analysis one of the issues encountered by researchers is the spatial 

autocorrelation problem.  It arises as a result of a reliance on aggregated data that is compiled 

for de jure regions that are demarcated through political or administrative processes and are 

artificial creations. Especially over the last couple of decades, significant methodological 

advances have been made in how to deal with this problem.  

In an attempt to address this problem, in this paper we paper report on research that has 

created a new geography for Australia, namely functional economic regions (FERs). FERs are 

derived using census data on the commute of workers from their place of living to their place 
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of work using a methodology whereby small area census units are aggregated so as to form 

functional regions within which that commuting is self-contained to a very high degree and 

cross-regional commuting is minimised. 

Tests have been conducted to evaluate the degree to which this new geography might 

overcome the spatial autocorrelation problem. That is done using a dataset investigating 

differentials in endogenous regional growth performance across Australia. It is shown that the 

new geography of FERs is particularly useful when employing spatial econometric analysis to 

model the determinants of that variability in regional economic performance as it does seem 

to have overcome the problem of spatial autocorrelation that is evident when standard de jure 

spatial units - such as Local Government Areas (LGAs) - are used.  

2.  METHODOLOGICAL ISSUES OF GENERAL CONCERN IN SPATIAL 

ECONOMETRIC ANALYSIS 

Modelling spatial differentials in regional economic performance has for long attracted the 

attention of regional scientists. The focus in much of that research has often tended to be on 

variations in levels of regional unemployment or on variations in the growth in gross regional 

product (see, for example: Molho, 1995; Partridge and Rickman, 1995, 1998; Martin, 1997; 

Rissman, 1999; Lawson and Dwyer, 2002; and Mitchell and Carlson, 2005).  

However, in modelling spatial variations in regional economic phenomena, typically 

researchers are confronted with having to use aggregated data for spatial units that relate to de 

jure regions demarcated by arbitrary boundaries that often reflect administrative areas that 

formed long ago. As a result, the usual modelling assumptions involved in using a regression 

modelling approach do not strictly hold. Thus, researchers should be aware of the need to 

address a number of methodological issues when modelling regional economic data, including 

the following: 

 the analysis of complex high dimensional non-experimental data is inherently difficult; 

 the problem of collinearity; 

 which variables are likely to have a positive, negative or no association with the 

dependent variable being used in the model? 

 is a spatial model such as the spatial autoregressive model or spatial error model more 

appropriate than the traditional OLS linear regression model? 

 the problem of causation versus ecological association. 

A comprehensive literature has evolved in regional science on how to deal with this spatial 

autocorrelation problem as it is referred to (see, for example, Anselin 1988a; 1988b). We do 

not provide a discussion of that literature here. 

3.  CREATING A NEW NATIONAL GEOGRAPHY: FUNCTIONAL ECONOMIC 

REGIONS (FERS)  

3.1 The Objective and Methodology 

To date research in Australia modelling aspects of regional economic performance has tended 

to be based on de jure spatial units, such as Statistical Divisions and Local Government 

Areas. Recently an alternative national geography for Australia has been developed at the 

Centre of Full Employment and Equity (CofFEE) (see Mitchell and Flanagan, 2009, and 

Mitchell and Watts, 2010) that is based on functional regions, namely the FER. The building 

blocks for FERs are Statistical Local Areas (SLAs), for which time-series data across three 

censuses is available.  
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The objective underlying this innovation was two-fold, namely to: 

 regionalise the nation into more meaningful labour market regions than those that have 

been used to date; and 

 eliminate the spatial autocorrelation problem referred to above. 

The genesis of the new FER geography was the concern that the administrative geographical 

demarcations - the Australian Standard Geographical Classification (ASGC) - currently used 

by the Australian Bureau of Statistics (ABS) to collect and disseminate its labour force and 

Census data, is unsuited to the task of providing a systematic understanding of the level of 

economic interaction within and between neighbouring regions. 

The chosen regionalisation or spatial aggregation of data that produces the FERs is based on 

an analysis of economic behaviour in the form of commuting flows. Just as geographical 

regions may be defined by physical features (such as water catchments) the FERs are based 

on the hypothesis that a meaningful socio-economic geography should be defined by socio-

economic features of space rather than through administrative convenience. It is most unlikely 

that these ‗functional regions‘ will correspond exactly to a demarcation based on 

administrative/political criteria. 

Significant issues arise when an erroneous geography is used for spatial econometric analysis 

in modelling regional economic performance: 

1. First, a poorly delineated geography invokes measurement error. Thus, a local measure 

such as unemployment for a SLA or a LGA, may be unrelated to socio-economic and 

policy variables at a similar scale, and will lead to spurious causality being detected and 

possibly misguided policy conclusions being deduced through analysis based on such a 

regional demarcation. 

2. Second, analysing erroneously aggregated spatial data with standard statistical tools will 

yield results that may not only lack economic meaning but also suffer bias due to spatial 

autocorrelation. 

Mitchell and Watts (2010) first generated FERs for Australia using the Intramax method 

based on data derived from the 2001 Census of Population and Housing data (see also 

Mitchell and Watts 2010 for application to 2006 Census of Population and Housing data). 

That method uses a hierarchical clustering algorithm as proposed by Masser and Brown 

(1975) that maximises:  

―...  the proportion of the total interaction which takes place within the aggregation of basic data 

units that form the diagonal elements of the matrix, and thereby to minimise the proportion of 

cross-boundary movements in the system as a whole.‖ (p. 510). 

Masser and Scheurwater (1980) say that:  

―... [the] Intramax procedure is concerned with the relative strength of interactions once the 

effect of variations in the size of the row and column totals is removed ... relative strength is 

expressed in terms of the difference between the observed values and the values that would be 

expected on the basis of the multiplication of the row and column totals alone.‖ (p. 1361) 

The Intramax method is concerned with how the aggregation impacts on interaction flows 

(journeys-to-work in our case) across the regional boundaries. Masser and Brown (1975) say 

that  

―... the most important distinction that must be made in the grouping procedure is between the 

proportion of interaction in the diagonal as against the nondiagonal elements of the basic flows 

matrix‘ (emphasis in original).‖ (p. 509) 
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Barros et al. (1971, p. 140) refer to the ―strength of interaction‖ as the proportion of total 

journeys that cross regional boundaries. Clearly, as we aggregate smaller regions into larger 

functional areas, the proportion of interaction that cross boundaries should decline and a 

rising proportion of interactions thus would be considered intra-regional.  

As a way forward, the new FERs for Australia compiled by Mitchell and Flanagan (2009) 

were defined by aiming to: 

―...  maximise the proportion of the total interaction which takes place within the aggregations 

of basic data units that form the diagonal elements of the matrix, and thereby to minimise the 

proportion of cross-boundary movements in the system as a whole.‖ (Masser and Brown, 1975, 

p. 510) 

Mitchell and Flanagan (2009) produced a final set of 141 FERs for Australia that are used for 

the analysis reported in this paper. They used commuting data derived from the 2006 Census 

of Population and Housing which is conducted every five years by the ABS (see also Mitchell 

and Watts, 2010).  

Table 1 compares by State/Territory the new FER geography with two other administrative 

geographies for which the ABS collects and publishes data, namely  SLAs and the ABS 

Labour Force Regions (the latter being the basis for the ABS‘s monthly Labour Force Survey 

collection) that are quite widely used in spatial econometric research. In comparison with the 

ABS Labour Force Regions, there are more FERs in rural and regional areas and less in the 

more densely populated areas. 

Table 1: The ABS Geography and the New CofFEE FERs 

Geographical Unit  ABS SLAs ABS LF 

Regions 

CofFEE 

FERs 

New South Wales 201 21 87
* 

Victoria 211 14 across the 4 

Queensland 480 14 eastern and
 

South Australia 129 6 southern states 

Australian Capital Territory 110 1 and the ACT 

Western Australia 157 7 17 

Tasmania 45 4 14 

Northern Territory 97 1 22 

Australia 1,430 68 140 

* Note that the CofFEE FERs may cross state boundaries, which is the case along the New South Wales-

Queensland border, the New South Wales-Victoria border, the Victorian-South Australian border and between 

New South Wales and the Australian Capital Territory. The ABS is constrained to ensure that the boundaries it 

uses for its geographies do not cross state-territory borders. Thus there are 87 FERs in the new national 

geography developed by CofFEE in the eastern and southern states of Australia comprising Queensland, New 

South Wales, Victoria, South Australia and the Australian Capital Territory.   

Source: Mitchell and Flanagan (2009). 
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3.2 The Resultant Regions 

The spatial pattern across Australia of the FERs thus derived is shown in Figure 1. Separate 

maps of the FERs are provided for the five mainland states in Appendix A. Details of the 

allocation of SLAs to form the FERs and the names given to the FERs within States and 

Territories are provided in the Appendix B.  

It is evident that the physical size of the FERs is highly variable, and so too is their population 

size. Within and surrounding Australia‘s five largest cities which are the capitals of the 

mainland States there is considerable variation in the number of FERs.  

In the five major metropolitan cities - in which about 70% of the nation‘s population live - we 

see that there are 7 FERs in and around Sydney in New South Wales and 6 FERSs in and 

around Melbourne in Victoria. There are 5 FERs in and around Brisbane in the South East 

Queensland region, and there are 4 FERs in and around Perth in Western Australia. But in 

South Australia there is only one FER covering all of Adelaide.  

Figure 1: Spatial Pattern of FERs across Australia 

 

Source: The authors. 

In the non-metropolitan parts of Australia it is common for FERs to focus on a large regional 

city or town and for the size of FERs in the more sparsely populated inland areas to be large 

in size and for them often to be elongated in shape along the major road transport routes. And 

in some of the remote parts of Australia, such as the Northern Territory, there appear to be a 

large number of SLAs with small populations. 
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It is also evident that there is a tendency for FERs to cross state and this is particularly so 

along parts of the New South Wales-Queensland border and along the New South Wales-

Victoria border. In contrast it is noteworthy that the boundaries for the de jure regions for 

which the ABS provides census data are not permitted to cross state or territory borders. 

4. MODELLING TO TEST HOW THE FER GEOGRAPHY MITIGATES THE 

SPATIAL AUTOCORRELATION PROBLEM 

Preliminary analysis by Mitchell and Flanagan (2009) shows that, when using the new FER 

national geography, the presence of spatial correlation in summary spatial economic statistics, 

which is evident when using de jure-based regional data - such as the SLA and the ABS 

Labour Force Regions referred to in Table 1 - is eliminated (see also Mitchell and Watts, 

2010). In this paper we extend that result using a more detailed regression modelling approach 

discussed in what follows. 

4.1 Modelling Endogenous Regional Employment Performance 

The new FER geography referred to above has been by Stimson, Rohde and Shyy (2009) to 

model the potential determinants of spatial variation across Australia in the endogenous 

regional employment growth over the decade 1996 to 2006. That study has used the same 

modelling methodology to that employed in an earlier analyses by Stimson, Robson and Shyy 

(on-line October 2008 and forthcoming; 2008) based on data for de jure regions, namely 

LGAs, in which spatial autocorrelation was shown to be an issue necessitating the adoption of 

a spatial error regression approach to the modelling. In all of those studies the modelling 

employed was embedded in a new model framework proposed by Stimson, Stough and 

Salazar (2005) - and elaborated in Stimson and Stough (2009) - for investigating spatial 

variations in endogenous regional growth performance across a space economy. 

In the Stimson, et al. modelling just referred the dependent variable (designated 

REG_SHIFT) is the regional shift component derived from a regional shift share analysis of 

employment change a across all industry sectors over the decade 1996 to 2006, standardised 

by the size of the regional labour force at the beginning of the period. That measure has been 

proposed by Stimson et al. (2005) and Stimson and Stough (2009) as a reasonable surrogate 

measure of endogenous regional performance. A region‘s score on the dependent variable 

(REG_SHIFT) may thus be positive or negative.  

In the modelling a set of 32 independent (explanatory) variables have been used. All the 

variables - except for four locational proxies - are derived from data available in the 

Australian Census of Population and Housing. As explained in detail elsewhere (Stimson et 

al, on-line October 2008 and forthcoming; Stimson et al, 2008; Stimson et al, 2009), those 

variables purport to measure the effects of constructs that the regional science literature has 

suggested may influence regional economic growth performance such as:  

 industrial structure, including industry specialisation and structural change 

 population size and growth 

 labour force participation 

 human capital (skills) and income distribution 

 occupational shifts 

 social capital 

 creative capital.  
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Some of the independent variables are cross-sectional measures at the beginning or end of the 

period 1996 to 2006 while others are change-over-time dynamic variables. The full set of 

variables used in the modelling are listed and described in Table 2.  

Table 2: Definition of the Variables used in Modelling 

Variable label Variable description 

Dependent 
variable 

 

REG_SHIFT Regional Shift (1996 to 2006) / Labour Force (1996) 

Explanatory variables 

SPEC_96 Specialization Index for 1996 (Herfindahl-Hirschman Index) 

SPEC_CH Change in Specialization Index from 1996 to 2006 (Herfindahl-Hirschman Index) 

SCI Structural Change Index (1996 to 2006) 

SCI_CH Change in the Structural Change Index (from 1996 - 2001 TO 2001-2006) 

L_INC_96 (Approximate) Mean Individual Income - 1996 Annual (Log) (real) 

L_INC_CH Change in (Approximate) Mean Individual Income - 1996 to 2006 Annual (Log) (real) 

UNEMP_96 Unemployment rate in 1996 (%) 

UNEMP_CH Change in Unemployment rate from 1996 to 2006 (pps) 

L_POP_96 Log of population (1996) 

L_POP_CH Change in Log of population (1996 TO 2006) 

LQ_MAN_96 Location Quotient for the Manufacturing Industry in 1996 

LQ_INF_96 Location Quotient for the Information media & telecommunications Industry in 1996 

LQ_FIN_96 Location Quotient for the Financial & insurance services Industry in 1996 

LQ_PRO_96 Location Quotient for the Professional, scientific & technical services Industry in 1996 

LQ_MAN_CH Change in the Location Quotient for the Manufacturing Industry, 1996 to 2006 

LQ_INF_CH Change in the Location Quotient for the Information media & telecommunications 
Industry, 1996 to 2006 

LQ_FIN_CH Change in the Location Quotient for the Financial & insurance services Industry, 1996 to 
2006 

LQ_PRO_CH Change in the Location Quotient for the Professional, scientific & technical services 
Industry, 1996 to 2006 

POSTGRAD_96 Proportion of labour force with a Postgraduate Degree of higher in 1996 

BACHELOR_96 Proportion of labour force with a Bachelor Degree of higher in 1996 

TECHQUALS_96 Proportion of labour force with technical qualifications in 1996 

POSTGRAD_CH Change in the Proportion of labour force with a postgraduate degree of higher, from 
1996 to 2006 

BACHELOR_CH Change in the Proportion of labour force with a bachelor degree of higher, from 1996 to 
2006 

TECHQUALS_CH Change in the Proportion of labour force with technical qualifications, from 1996 to 
2006 

SYMBA_96 Proportion of Symbolic Analysts (Managers + Professionals) in Employment in 1996 

SYMBA_CH Change in the proportion of Symbolic Analysts (Managers + Professionals) in 
Employment from 1996 to 2006 

VOLUNTEER_06 Proportion of Volunteers in Working Age Population (15-64) in 2006 

CREATIVE_06 Proportion of Total employment in Creative Industries in 2006 

A_COAST Border is adjacent to coastline (No = 0; Yes = 1) 

P_METRO Border is adjacent to metropolitan statistical division (No = 0; Yes = 1) 

D_URBAN Classified as Urban under Australian Classification of Local Government system (1 = Yes, 
0 = No) 

D_REMOTE Classified as Remote under Australian Classification of Local Governments system (1 = 
Yes, 0 = No) 

Source: Stimson et al. (2008, 2009). 
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In the modelling employed in the Stimson et al. set of studies, the researchers began with 

using a standard OLS regression approach to derive a general model, and that was followed 

by using a backward elimination step-wise regression approach to derive a specific model. 

In the Stimson et al. (2008) study based on the de jure non-metropolitan LGAs, in order to 

address the spatial autocorrelation issue both a spatial error and a spatial lag model were also 

run and the Moran‟s I test and the Lagrange Multiplier Test Statistics applied. In that study 

spatial autocorrelation was found to be an issue, and the preferred solution was identified as 

being the spatial error model approach for the specific model rather than a spatial lag 

approach.  

The data used in that modelling based on de jure spatial units (LGAs) was large (n = 429). 

But for many of the LGAs there would have been a considerable leakage out of regions of 

workers who live in one LGA but who work in another LGA. That is because the data in the 

Census of Population and Housing relates to persons recorded as being located within that a 

spatial unit on census night and not by place of work location.  

Thus, overall while that application of the endogenous regional employment growth model 

framework did provide some useful insights into identifying factors which might potentially 

have some explanatory power in differentiating between non-metropolitan LGAs and their 

endogenous regional growth performance over a period of a decade, the reliance on an 

unsatisfactory de jure regional demarcation spatial data exacerbated the spatial 

autocorrelation problem. That was an unsatisfactory state of affairs, and one which is common 

but sometimes not actually explicitly acknowledged in some of the other studied conducted in 

Australia that have investigated variation in aspects of regional economic performance.  

The same modelling approach has been used in the Stimson et al. (2009) analysis based on the 

new FER geography (n=140). But in addition, those authors also employed the jackknife test 

(or leave-one-out), which is a cross-validation test (Efron and Gong, 1983). It represents an 

alternative method for searching for those variables that might be significant in explaining the 

spatial differentials in the performance of FERs on the dependent variable (REG_SHIFT).  

4.2 Results 

In what follows the Stimson et al. (2009) modelling results using the new FERs geography 

are summarised. In this paper we do not provide tables giving details of the results of the 

various regression approaches used in the modelling that is now discussed. The reader can 

consult those tables in Stimson, et al. (2009). Here our main concern is to demonstrate how 

this new national geography based on functional regions has overcome the spatial 

autocorrelation problem that was inherent in the previous modelling of endogenous regional 

employment growth performance based on the de jure geography LGAs.  

The plot of the distribution of scores on the dependent variable (REG_SHIFT) measuring 

endogenous regional employment growth/decline over the decade 1996 to 2006) is shown in 

Figure 2. It is evident that for the minority FERs (n=55) had positive scores on the dependent 

variable while a majority (n=85) has a score on the dependent variable. By identifying the 

natural break points on the plot in the figure it is shown that for a relatively small number of 

FERs (n=11) there was strong positive endogenous regional employment growth 

performance, while for a larger number of FERs (n=20) there was a strong negative 

performance on the dependent variable. Thus, across Australia there was a negative 

endogenous regional employment performance over the decade 1996 to 2006 in about two-

fifths of the FERs while it was positive in about three-fifths of FERs. 
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Figure 2: Plot of the Distribution of FER Scores on the Endogenous Regional 

Employment Growth, 1996-2006, Performance Measure REG_SHIFT (the Dependent 

Variable) 

 

Source: The authors. 

 

The map in Figure 3 shows the spatial pattern of positive and negative endogenous regional 

employment performance across FERs over the decade 1966 to 2006. The map shows the 

following: 

3. The incidence of negative endogenous regional employment performance seems marked 

in inland areas - especially across New South Wales and Victoria - and in particular in 

the remote FERs of Australia, and negative performance is also evident in some of the 

FERs in the metropolitan cities, and especially in and around Sydney, the eastern parts 

of Melbourne, and in Adelaide. It is also evident that FERs with a small population tend 

to have negative endogenous regional employment performance. Much of Tasmania has 

negative performance. 

4. The incidence of positive endogenous regional employment performance is more 

marked in the coastal areas - especially in Queensland and New South Wales away from 

the urban conglomeration stretching from Wollongong to Newcastle, and in the south 

west of Western Australia - and in the inland FERs that are dominated by larger 

population size regional urban centres, plus many of the mining regions of central 

Queensland and the remote parts of Western Australia. In addition, the FERs in and 

around metropolitan Brisbane, Perth and Darwin have positive endogenous regional 

employment performance as do some of them in Melbourne‘s west and regions to the 

west and north of that city. In Tasmania Hobart and Launceston and some of the FERs 

in the north-east have a positive endogenous regional employment growth performance. 

In the modelling conducted by Stimson, et al. (2009), the OLS general model solution 

produced an R
2
=0.90. But there was a considerable degree of multi-collinerarity among the 

independent variables. Thus the backward step-wise regression approach was used to derive 

an OLS specific model. Again the R
2
was high (R

2
=

 
0.89).

 
In that specific linear model: 
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 the variables found to have a statistically significant positive impact on the endogenous 

growth variable at the p≤0.05 confidence level are: SPEC_CH, SCI_CH, L_POP_CH, 

LQ_PRO_96, LQ_MAN_CH, LQ_PRO_CH, TECHQUALS_CH, VOLUNTEER_06, 

CREATIVE_06. 

 the variables found to have a statistically significant negative impact on the endogenous 

growth variable at a the p≤0.05 confidence level are: SCI, L_INC_96, UNEMP_96, 

UNEMP_CH, POSTGRAD_96, TECHQUALS_96, SYMBA_CH. 

Figure 3: Spatial Pattern of FER Performance on the Endogenous Regional 

Employment Growth/Decline, 1996-2006, Performance Measure REG_SHIFT (the 

Dependent Variable) 

 

Note that large areas in remote locations in Western Australia, South Australia and Queensland that is shaded 

light grey in the figure have 100% self-containment and are largely uninhabited with a preponderance of their 

small populations being indigenous peoples. These areas are identified as a remote FER. Thus the analysis as 

portrayed is for 140 and not 141 FERs. 

Source: The authors. 

 

After testing for spatial autocorrelation effects and running a spatial error model and a 

spatial lag model for the specific model solution, Stimson, et al. (2009) found that the 

following relationships were evident compared with the results obtained from the OLS 

specific model solution: 
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5. Compared with the OLS specific model, in the spatial error specific model solution the 

L_INC_96 and LQ_MAN_CH variables are no longer significant while the L_INC_CH 

variable becomes statistically significant with a positive impact in explaining spatial 

variations in endogenous regional employment performance over the decade 1996 to 

2006 across FERs.  

6. Compared with the OLS specific model, in the spatial lag specific model solution the 

SPEC_CH, LQ_PROF_96, LQ_PROF_CH, POSTGRAD_96, TECHQUALS_96, and 

SYMBA_CH variables are no longer significant, while the LQ_MAN_96 becomes 

significant with a positive impact in explaining spatial variations in endogenous 

regional employment performance over the decade 1996 to 2006 across FERs.  

 In comparing the results of the spatial error specific model and the spatial lag specific 

model, the following were evident: 

 the spatial error model has 15 variables that are significant whereas the spatial lag 

model has 11 

 all significant variables that are common to both the models are SCI, SCI_CH, 

UNEMP_96, UNEMP_CH, L_POP_CH, TECHQUALS_CH, VOLUNTEER_06 and 

CREATIVE_06, and they all have the same sign (positive or negative) 

 the spatial lag model includes L_INC_96, LQ_MAN_CH, TECHQUALS_96 as 

significant explanatory variables whereas the spatial error model does not 

 the spatial error model includes SPEC_CH, L_INC_CH, L_POP_96, LQ_PRO_96, 

LQ_PRO_CH, POSTGRAD_96, TECHQUALS_96, SYMBA_CH as significant 

explanatory variables whereas the spatial lag model does not. 

Stimson et al. (2009) had this to say about these findings: 

―... These differences between the spatial error and the spatial lag specific models in the 

significance of the independent variables as explanatory factors impacting the dependent 

variable is an issue of interest and perhaps of concern, and it makes it important to be able to 

ascertain which of the models might be more valuable or the ‗preferred‘ model for furnishing 

explanation of variation in the dependent variable (REG_SHIFT).‖ (p. 17) 

After running the Lagrange multiplier diagnostics for spatial dependence, Stimson et al. 

(2009) found that for both the spatial error model and the spatial lag model the null hypothesis 

of no spatial autocorrelation was not rejected at the p≤0.01 significance level, and that was the 

case for both the robust and non-robust tests.   

Using the jackknife test as an alternative approach to variable search it became evident that, 

when compared to the OLS linear specific model solution, in this model solution: 

 adds these variables as being significant: L_POP_CH, LQ_INF_CH,  BACHELOR_96, 

D_REMOTE                         

 removes these variables as being significant: L_INC_96, UNEMP_96, UNEMP_CH,                   

LQ_PRO_96, LQ_MAN_CH, LQ_PRO_CH, TECHQUALS_CH.  

The variables that are common to both model solutions - namely SPEC_CH, SCI, SCI_CH, 

L_POP_CH, POSTGRAD_96, TECHQUALS_96, SYMBA_CH, VOLUNTEER_06 and 

CREATIVE_06 - all have the same sign on the coefficients.  But in the jackknife model 

solution, according to the t-test LQ_INF_CH is not significant at the p≥0.01 level, and 

BACHELOR_96 is not significant at the p≤0.05 level. 



ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
189 

5. CONCLUSION 

This paper has shown that using a new geography of Australia based on functional regions 

(FERs) rather than de jure regions seems overcome the spatial autocorrelation problem that is 

typically inherent in spatial econometric research modelling of regional economic 

performance. We believe this new FER geography also has the potential to be more useful 

than existing administrative geographies that have typically been used by researchers in to 

shed light on the characteristic and operation of regional labour markets in Australia. 

The research reported in this paper is a continuation of work by the authors, in association 

with their collaborators, which has been developing a model framework to empirically 

investigate factors that might help explain spatial variations in economic across Australia‘s 

space economy. In the discussion in this paper the focus has been on investigating that within 

the context of a new FER geography (Stimson, et al. 2009), whereas some of the previous 

research undertaken by Stimson, et al. (on-line October2008; 2008) has been restricted to 

using de jure - namely the LGA - which exacerbate the problem of spatial autocorrelation 

effects. That problem is widely evident in research using spatial econometric analysis and 

modelling to investigate aspects of uneven regional economic performance conducted to date 

in Australia, a problem which, sadly, has been overlooked or dismissed in much of that 

research.  

It is planned to use the new geography based on FERs developed by Mitchell and Flanagan 

(2009) in further modelling that will investigate other aspects of labour market performance, 

and also to look at the nature of the relationships between the functioning of regional labour 

markets, population mobility and housing markets. 
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APPENDIX A 

Maps of FERs in the Five Mainland States 
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APPENDIX B 

The New FER Geography for Australia by State and Territory: The Allocation of SLAs 

to Form FERs and the Names of FERs 

 

New South Wales 
SLA Code SLA Name FER Code FER Name 

105051100 Botany Bay (C) 101 Inner and South Sydney-Eastern Suburbs 

105054800 Leichhardt (A) 101 Inner and South Sydney-Eastern Suburbs 

105055200 Marrickville (A) 102 Inner West Sydney - Canterbury-Bankstown 

105057201 Sydney (C) – Inner 101 Inner and South Sydney-Eastern Suburbs 

105057204 Sydney (C) – East 101 Inner and South Sydney-Eastern Suburbs 

105057205 Sydney (C) – South 101 Inner and South Sydney-Eastern Suburbs 

105057206 Sydney (C) – West 101 Inner and South Sydney-Eastern Suburbs 

105106550 Randwick (C) 101 Inner and South Sydney-Eastern Suburbs 

105108050 Waverley (A) 101 Inner and South Sydney-Eastern Suburbs 

105108500 Woollahra (A) 101 Inner and South Sydney-Eastern Suburbs 

105154150 Hurstville (C) 104 St George-Sutherland 

105154450 Kogarah (A) 104 St George-Sutherland 

105156650 Rockdale (C) 104 St George-Sutherland 

105157151 Sutherland Shire (A) - East 104 St George-Sutherland 

105157152 Sutherland Shire (A) - West 104 St George-Sutherland 

105200351 Bankstown (C) - North-East 102 Inner West Sydney - Canterbury-Bankstown 

105200353 Bankstown (C) - North-West 102 Inner West Sydney - Canterbury-Bankstown 

105200355 Bankstown (C) - South 102 Inner West Sydney - Canterbury-Bankstown 

105201550 Canterbury (C) 102 Inner West Sydney - Canterbury-Bankstown 

105252851 Fairfield (C) – East 105 Outer South Western Sydney 

105252854 Fairfield (C) – West 105 Outer South Western Sydney 

105254901 Liverpool (C) - East 105 Outer South Western Sydney 

105254904 Liverpool (C) - West 105 Outer South Western Sydney 

105301450 Camden (A) 105 Outer South Western Sydney 

105301501 Campbelltown (C) - North 105 Outer South Western Sydney 

105301504 Campbelltown (C) - South 105 Outer South Western Sydney 

105308400 Wollondilly (A) 105 Outer South Western Sydney 

105350150 Ashfield (A) 102 Inner West Sydney - Canterbury-Bankstown 

105351300 Burwood (A) 102 Inner West Sydney - Canterbury-Bankstown 

105351521 Canada Bay (A) - Concord 102 Inner West Sydney - Canterbury-Bankstown 

105351524 Canada Bay (A) - Drummoyne 102 Inner West Sydney - Canterbury-Bankstown 

105357100 Strathfield (A) 102 Inner West Sydney - Canterbury-Bankstown 

105400200 Auburn (A) 102 Inner West Sydney - Canterbury-Bankstown 

105403950 Holroyd (C) 106 Western Sydney - Blue Mountains 

105406251 Parramatta (C) - Inner 106 Western Sydney - Blue Mountains 

105406252 Parramatta (C) - North-East 103 Sydney North 

105406253 Parramatta (C) - North-West 106 Western Sydney - Blue Mountains 

105406254 Parramatta (C) - South 106 Western Sydney - Blue Mountains 

105450900 Blue Mountains (C) 106 Western Sydney - Blue Mountains 

105453800 Hawkesbury (C) 106 Western Sydney - Blue Mountains 

105456351 Penrith (C) – East 106 Western Sydney - Blue Mountains 

105456354 Penrith (C) – West 106 Western Sydney - Blue Mountains 

105530751 Blacktown (C) - North 106 Western Sydney - Blue Mountains 

105530752 Blacktown (C) - South-East 106 Western Sydney - Blue Mountains 

105530753 Blacktown (C) - South-West 106 Western Sydney - Blue Mountains 

105554100 Hunter's Hill (A) 103 Sydney North 

105554700 Lane Cove (A) 103 Sydney North 

105555350 Mosman (A) 103 Sydney North 

105555950 North Sydney (A) 103 Sydney North 

105556700 Ryde (C) 103 Sydney North 

105558250 Willoughby (C) 103 Sydney North 

105600501 Baulkham Hills (A) - Central 106 Western Sydney - Blue Mountains 
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105600503 Baulkham Hills (A) - North 106 Western Sydney - Blue Mountains 

105600505 Baulkham Hills (A) - South 103 Sydney North 

105604001 Hornsby (A) - North 103 Sydney North 

105604004 Hornsby (A) - South 103 Sydney North 

105604500 Ku-ring-gai (A) 103 Sydney North 

105655150 Manly (A) 103 Sydney North 

105656370 Pittwater (A) 103 Sydney North 

105658000 Warringah (A) 103 Sydney North 

105703101 Gosford (C) – East 107 Gosford-Wyong 

105703104 Gosford (C) – West 107 Gosford-Wyong 

105708551 Wyong (A) - North-East 107 Gosford-Wyong 

105708554 Wyong (A) - South and West 107 Gosford-Wyong 

110051720 Cessnock (C) 113 Newcastle-Singleton 

110054651 Lake Macquarie (C) - East 113 Newcastle-Singleton 

110054653 Lake Macquarie (C) - North 113 Newcastle-Singleton 

110054655 Lake Macquarie (C) - West 113 Newcastle-Singleton 

110055050 Maitland (C) 113 Newcastle-Singleton 

110055903 Newcastle (C) - Inner City 113 Newcastle-Singleton 

110055904 Newcastle (C) - Outer West 113 Newcastle-Singleton 

110055905 Newcastle (C) - Throsby 113 Newcastle-Singleton 

110056400 Port Stephens (A) 113 Newcastle-Singleton 

110102700 Dungog (A) 113 Newcastle-Singleton 

110103050 Gloucester (A) 120 Great Lakes - Taree 

110103400 Great Lakes (A) 120 Great Lakes - Taree 

110105650 Muswellbrook (A) 112 Muswellbrook-Upper Hunter 

110107000 Singleton (A) 113 Newcastle-Singleton 

110107620 Upper Hunter Shire (A) 112 Muswellbrook-Upper Hunter 

115054400 Kiama (A) 108 Wollongong-Kiama 

115056900 Shellharbour (C) 108 Wollongong-Kiama 

115058451 Wollongong (C) - Inner 108 Wollongong-Kiama 

115058454 Wollongong (C) Bal 108 Wollongong-Kiama 

115076951 Shoalhaven (C) - Pt A 114 Shoalhaven 

115106952 Shoalhaven (C) - Pt B 114 Shoalhaven 

115108350 Wingecarribee (A) 109 Southern Highlands-Goulburn-Lachlan 

120057554 Tweed (A) - Tweed-Heads 306 Gold Coast-Tweed 

120057556 Tweed (A) - Tweed Coast 306 Gold Coast-Tweed 

120074851 Lismore (C) - Pt A 124 Far North Coast NSW and Hinterland 

120100250 Ballina (A) 124 Far North Coast NSW and Hinterland 

120101350 Byron (A) 124 Far North Coast NSW and Hinterland 

120104550 Kyogle (A) 124 Far North Coast NSW and Hinterland 

120104854 Lismore (C) - Pt B 124 Far North Coast NSW and Hinterland 

120106611 Richmond Valley (A) - Casino 124 Far North Coast NSW and Hinterland 

120106612 Richmond Valley (A) Bal 124 Far North Coast NSW and Hinterland 

120107558 Tweed (A) - Pt B 306 Gold Coast-Tweed 

125011801 Coffs Harbour (C) - Pt A 123 Coffs Harbour-Clarence Valley 

125033751 Hastings (A) - Pt A 121 Mid North Coast NSW 

125050600 Bellingen (A) 123 Coffs Harbour-Clarence Valley 

125051736 Clarence Valley (A) - Coast 123 Coffs Harbour-Clarence Valley 

125051737 Clarence Valley (A) - Grafton 123 Coffs Harbour-Clarence Valley 

125051738 Clarence Valley (A) Bal 123 Coffs Harbour-Clarence Valley 

125051804 Coffs Harbour (C) - Pt B 123 Coffs Harbour-Clarence Valley 

125055700 Nambucca (A) 121 Mid North Coast NSW 

125103350 Greater Taree (C) 120 Great Lakes - Taree 

125103754 Hastings (A) - Pt B 121 Mid North Coast NSW 

125104350 Kempsey (A) 121 Mid North Coast NSW 

125108859 Lord Howe Island  Nonsense SLAs 

130057311 Tamworth Regional (A) - Pt A 118 Tamworth-Walgett 

130103550 Gunnedah (A) 118 Tamworth-Walgett 

130103660 Gwydir (A) 122 Moree-Goondiwindi 

130104201 Inverell (A) - Pt A 119 Upper New England - Inglewood 

130104920 Liverpool Plains (A) 118 Tamworth-Walgett 
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130107314 Tamworth Regional (A) - Pt B 118 Tamworth-Walgett 

130150111 Armidale Dumaresq (A) - City 119 Upper New England - Inglewood 

130150112 Armidale Dumaresq (A) Bal 119 Upper New England - Inglewood 

130153010 Glen Innes Severn (A) 119 Upper New England - Inglewood 

130153650 Guyra (A) 119 Upper New England - Inglewood 

130154202 Inverell (A) - Pt B 119 Upper New England - Inglewood 

130157400 Tenterfield (A) 124 Far North Coast NSW and Hinterland 

130157650 Uralla (A) 119 Upper New England - Inglewood 

130157850 Walcha (A) 119 Upper New England - Inglewood 

130205300 Moree Plains (A) 122 Moree-Goondiwindi 

130205750 Narrabri (A) 118 Tamworth-Walgett 

135012601 Dubbo (C) - Pt A 117 Dubbo - North-Western NSW 

135052604 Dubbo (C) - Pt B 117 Dubbo - North-Western NSW 

135052950 Gilgandra (A) 117 Dubbo - North-Western NSW 

135055271 Mid-Western Regional (A) - Pt A 111 Mudgee-Gulgong 

135055850 Narromine (A) 117 Dubbo - North-Western NSW 

135058020 Warrumbungle Shire (A) 117 Dubbo - North-Western NSW 

135058150 Wellington (A) 117 Dubbo - North-Western NSW 

135100950 Bogan (A) 117 Dubbo - North-Western NSW 

135102150 Coonamble (A) 117 Dubbo - North-Western NSW 

135107900 Walgett (A) 118 Tamworth-Walgett 

135107950 Warren (A) 117 Dubbo - North-Western NSW 

135151150 Bourke (A) 117 Dubbo - North-Western NSW 

135151200 Brewarrina (A) 117 Dubbo - North-Western NSW 

135151750 Cobar (A) 116 Cobar-Parkes-Temora 

140030471 Bathurst Regional (A) - Pt A 110 Bathurst-Orange 

140070473 Bathurst Regional (A) - Pt B 110 Bathurst-Orange 

140070850 Blayney (A) 110 Bathurst-Orange 

140071400 Cabonne (A) 110 Bathurst-Orange 

140074870 Lithgow (C) 106 Western Sydney - Blue Mountains 

140075274 Mid-Western Regional (A) - Pt B 111 Mudgee-Gulgong 

140076100 Oberon (A) 110 Bathurst-Orange 

140150800 Bland (A) 116 Cobar-Parkes-Temora 

140152350 Cowra (A) 115 Cowra-Cootamundra 

140152900 Forbes (A) 116 Cobar-Parkes-Temora 

140154600 Lachlan (A) 116 Cobar-Parkes-Temora 

140156200 Parkes (A) 116 Cobar-Parkes-Temora 

140158100 Weddin (A) 115 Cowra-Cootamundra 

140206150 Orange (C) 110 Bathurst-Orange 

145056181 Palerang (A) - Pt A 801 ACT and surrounds 

145056470 Queanbeyan (C) 801 ACT and surrounds 

145101050 Boorowa (A) 801 ACT and surrounds 

145103311 Goulburn Mulwaree (A) - Goulburn 109 Southern Highlands-Goulburn-Lachlan 

145103314 Goulburn Mulwaree (A) Bal 109 Southern Highlands-Goulburn-Lachlan 

145103700 Harden (A) 115 Cowra-Cootamundra 

145106184 Palerang (A) - Pt B 801 ACT and surrounds 

145107640 Upper Lachlan (A) 109 Southern Highlands-Goulburn-Lachlan 

145108710 Yass Valley (A) 801 ACT and surrounds 

145108750 Young (A) 115 Cowra-Cootamundra 

145150550 Bega Valley (A) 125 Far South Coast NSW 

145152750 Eurobodalla (A) 125 Far South Coast NSW 

145201000 Bombala (A) 126 Snowy River Region 

145202050 Cooma-Monaro (A) 126 Snowy River Region 

145207050 Snowy River (A) 126 Snowy River Region 

150057751 Wagga Wagga (C) - Pt A 127 Wagga-Central Murrumbidgee 

150102000 Coolamon (A) 127 Wagga-Central Murrumbidgee 

150102200 Cootamundra (A) 115 Cowra-Cootamundra 

150103500 Gundagai (A) 127 Wagga-Central Murrumbidgee 

150104300 Junee (A) 127 Wagga-Central Murrumbidgee 

150104950 Lockhart (A) 129 Albury-Wangaratta 

150105800 Narrandera (A) 128 Griffith-Darling 
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150107350 Temora (A) 116 Cobar-Parkes-Temora 

150107500 Tumut Shire (A) 127 Wagga-Central Murrumbidgee 

150107754 Wagga Wagga (C) - Pt B 127 Wagga-Central Murrumbidgee 

150151600 Carrathool (A) 128 Griffith-Darling 

150153450 Griffith (C) 128 Griffith-Darling 

150153850 Hay (A) 130 Hay-Swan Hill 

150154750 Leeton (A) 128 Griffith-Darling 

150155550 Murrumbidgee (A) 128 Griffith-Darling 

155050050 Albury (C) 129 Albury-Wangaratta 

155053371 Greater Hume Shire (A) - Pt A 129 Albury-Wangaratta 

155102300 Corowa Shire (A) 214 Shepparton-Deniliquin 

155103374 Greater Hume Shire (A) - Pt B 129 Albury-Wangaratta 

155107450 Tumbarumba (A) 129 Albury-Wangaratta 

155107700 Urana (A) 129 Albury-Wangaratta 

155150650 Berrigan (A) 214 Shepparton-Deniliquin 

155151860 Conargo (A) 214 Shepparton-Deniliquin 

155152500 Deniliquin (A) 214 Shepparton-Deniliquin 

155154250 Jerilderie (A) 128 Griffith-Darling 

155155500 Murray (A) 214 Shepparton-Deniliquin 

155157800 Wakool (A) 130 Hay-Swan Hill 

155200300 Balranald (A) 130 Hay-Swan Hill 

155208200 Wentworth (A) 218 Mildura and surrounds 

160101250 Broken Hill (C) 131 Broken Hill and surrounds 

160101700 Central Darling (A) 128 Griffith-Darling 

160108809 Unincorp. Far West 131 Broken Hill and surrounds 

 

Victoria 
SLA Code SLA Name FER Code FER Name 

205054601 Melbourne (C) - Inner 201 Inner Melbourne 

205054605 Melbourne (C) - S'bank-D'lands 201 Inner Melbourne 

205054608 Melbourne (C) - Remainder 201 Inner Melbourne 

205055901 Port Phillip (C) - St Kilda 205 Caulfield - South-Eastern Suburbs 

205055902 Port Phillip (C) - West 201 Inner Melbourne 

205056351 Stonnington (C) - Prahran 205 Caulfield - South-Eastern Suburbs 

205057351 Yarra (C) – North 201 Inner Melbourne 

205057352 Yarra (C) - Richmond 205 Caulfield - South-Eastern Suburbs 

205101181 Brimbank (C) - Keilor 208 West Melbourne-Ballan-Macedon 

205101182 Brimbank (C) - Sunshine 208 West Melbourne-Ballan-Macedon 

205103111 Hobsons Bay (C) - Altona 208 West Melbourne-Ballan-Macedon 

205103112 Hobsons Bay (C) - Williamstown 208 West Melbourne-Ballan-Macedon 

205104330 Maribyrnong (C) 208 West Melbourne-Ballan-Macedon 

205105063 Moonee Valley (C) - Essendon 208 West Melbourne-Ballan-Macedon 

205105065 Moonee Valley (C) - West 208 West Melbourne-Ballan-Macedon 

205204651 Melton (S) – East 208 West Melbourne-Ballan-Macedon 

205204654 Melton (S) Bal 208 West Melbourne-Ballan-Macedon 

205207261 Wyndham (C) - North 208 West Melbourne-Ballan-Macedon 

205207264 Wyndham (C) - South 208 West Melbourne-Ballan-Macedon 

205207267 Wyndham (C) - West 208 West Melbourne-Ballan-Macedon 

205255251 Moreland (C) - Brunswick 201 Inner Melbourne 

205255252 Moreland (C) - Coburg 208 West Melbourne-Ballan-Macedon 

205255253 Moreland (C) - North 208 West Melbourne-Ballan-Macedon 

205300661 Banyule (C) - Heidelberg 202 North-Eastern Melbourne 

205300662 Banyule (C) - North 202 North-Eastern Melbourne 

205301891 Darebin (C) - Northcote 201 Inner Melbourne 

205301892 Darebin (C) - Preston 202 North-Eastern Melbourne 

205353271 Hume (C) - Broadmeadows 208 West Melbourne-Ballan-Macedon 

205353274 Hume (C) - Craigieburn 208 West Melbourne-Ballan-Macedon 

205353275 Hume (C) - Sunbury 208 West Melbourne-Ballan-Macedon 

205405713 Nillumbik (S) - South 202 North-Eastern Melbourne 

205405715 Nillumbik (S) - South-West 202 North-Eastern Melbourne 
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205405718 Nillumbik (S) Bal 202 North-Eastern Melbourne 

205407071 Whittlesea (C) - North 202 North-Eastern Melbourne 

205407075 Whittlesea (C) - South-East 202 North-Eastern Melbourne 

205407076 Whittlesea (C) - South-West 202 North-Eastern Melbourne 

205451111 Boroondara (C) - Camberwell N. 203 Kew-Camberwell-Yarra Ranges 

205451112 Boroondara (C) - Camberwell S. 203 Kew-Camberwell-Yarra Ranges 

205451113 Boroondara (C) - Hawthorn 203 Kew-Camberwell-Yarra Ranges 

205451114 Boroondara (C) - Kew 203 Kew-Camberwell-Yarra Ranges 

205504211 Manningham (C) - East 203 Kew-Camberwell-Yarra Ranges 

205504214 Manningham (C) - West 203 Kew-Camberwell-Yarra Ranges 

205504971 Monash (C) - South-West 204 Monash-Casey-Cardinia 

205504974 Monash (C) - Waverley East 204 Monash-Casey-Cardinia 

205504975 Monash (C) - Waverley West 204 Monash-Casey-Cardinia 

205506981 Whitehorse (C) - Box Hill 203 Kew-Camberwell-Yarra Ranges 

205506984 Whitehorse (C) - Nunawading E. 203 Kew-Camberwell-Yarra Ranges 

205506985 Whitehorse (C) - Nunawading W. 203 Kew-Camberwell-Yarra Ranges 

205553672 Knox (C) - North-East 203 Kew-Camberwell-Yarra Ranges 

205553673 Knox (C) - North-West 203 Kew-Camberwell-Yarra Ranges 

205553674 Knox (C) – South 203 Kew-Camberwell-Yarra Ranges 

205554411 Maroondah (C) - Croydon 203 Kew-Camberwell-Yarra Ranges 

205554412 Maroondah (C) - Ringwood 203 Kew-Camberwell-Yarra Ranges 

205607451 Yarra Ranges (S) - Central 203 Kew-Camberwell-Yarra Ranges 

205607452 Yarra Ranges (S) - Dandenongs 203 Kew-Camberwell-Yarra Ranges 

205607453 Yarra Ranges (S) - Lilydale 203 Kew-Camberwell-Yarra Ranges 

205607454 Yarra Ranges (S) - North 203 Kew-Camberwell-Yarra Ranges 

205607456 Yarra Ranges (S) - Seville 203 Kew-Camberwell-Yarra Ranges 

205650911 Bayside (C) - Brighton 205 Caulfield - South-Eastern Suburbs 

205650912 Bayside (C) – South 205 Caulfield - South-Eastern Suburbs 

205652311 Glen Eira (C) - Caulfield 205 Caulfield - South-Eastern Suburbs 

205652314 Glen Eira (C) - South 205 Caulfield - South-Eastern Suburbs 

205653431 Kingston (C) - North 205 Caulfield - South-Eastern Suburbs 

205653434 Kingston (C) - South 205 Caulfield - South-Eastern Suburbs 

205656352 Stonnington (C) - Malvern 205 Caulfield - South-Eastern Suburbs 

205752671 Gr. Dandenong (C) - Dandenong 204 Monash-Casey-Cardinia 

205752674 Gr. Dandenong (C) Bal 204 Monash-Casey-Cardinia 

205801452 Cardinia (S) - North 204 Monash-Casey-Cardinia 

205801453 Cardinia (S) - Pakenham 204 Monash-Casey-Cardinia 

205801454 Cardinia (S) - South 204 Monash-Casey-Cardinia 

205801612 Casey (C) - Berwick 204 Monash-Casey-Cardinia 

205801613 Casey (C) - Cranbourne 204 Monash-Casey-Cardinia 

205801616 Casey (C) – Hallam 204 Monash-Casey-Cardinia 

205801618 Casey (C) – South 204 Monash-Casey-Cardinia 

205852171 Frankston (C) - East 206 Frankston-Mornington Peninsula 

205852174 Frankston (C) - West 206 Frankston-Mornington Peninsula 

205905341 Mornington P'sula (S) - East 206 Frankston-Mornington Peninsula 

205905344 Mornington P'sula (S) - South 206 Frankston-Mornington Peninsula 

205905345 Mornington P'sula (S) - West 206 Frankston-Mornington Peninsula 

210052751 Bellarine – Inner 207 Geelong-Bellarine-Surf Coast 

210052752 Corio – Inner 207 Geelong-Bellarine-Surf Coast 

210052753 Geelong 207 Geelong-Bellarine-Surf Coast 

210052754 Geelong West 207 Geelong-Bellarine-Surf Coast 

210052755 Newtown 207 Geelong-Bellarine-Surf Coast 

210052756 South Barwon - Inner 207 Geelong-Bellarine-Surf Coast 

210102757 Greater Geelong (C) - Pt B 207 Geelong-Bellarine-Surf Coast 

210106080 Queenscliffe (B) 207 Geelong-Bellarine-Surf Coast 

210106493 Surf Coast (S) - East 207 Geelong-Bellarine-Surf Coast 

210106495 Surf Coast (S) - West 207 Geelong-Bellarine-Surf Coast 

210151751 Colac-Otway (S) - Colac 211 Warrnambool-Cape Otway 

210151754 Colac-Otway (S) - North 211 Warrnambool-Cape Otway 

210151755 Colac-Otway (S) - South 211 Warrnambool-Cape Otway 

210152491 Golden Plains (S) - North-West 212 Ballarat and surrounds 
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210152492 Golden Plains (S) - South-East 207 Geelong-Bellarine-Surf Coast 

210152758 Greater Geelong (C) - Pt C 207 Geelong-Bellarine-Surf Coast 

215016730 Warrnambool (C) 211 Warrnambool-Cape Otway 

215051831 Corangamite (S) - North 211 Warrnambool-Cape Otway 

215051832 Corangamite (S) - South 211 Warrnambool-Cape Otway 

215055491 Moyne (S) - North-East 211 Warrnambool-Cape Otway 

215055493 Moyne (S) - North-West 211 Warrnambool-Cape Otway 

215055496 Moyne (S) – South 211 Warrnambool-Cape Otway 

215058469 Lady Julia Percy Island  Nonsense SLAs 

215102411 Glenelg (S) - Heywood 216 Portland-Southern Grampians 

215102412 Glenelg (S) – North 216 Portland-Southern Grampians 

215102413 Glenelg (S) - Portland 216 Portland-Southern Grampians 

215106261 S. Grampians (S) - Hamilton 216 Portland-Southern Grampians 

215106264 S. Grampians (S) - Wannon 216 Portland-Southern Grampians 

215106265 S. Grampians (S) Bal 216 Portland-Southern Grampians 

220050571 Ballarat (C) - Central 212 Ballarat and surrounds 

220050572 Ballarat (C) - Inner North 212 Ballarat and surrounds 

220050573 Ballarat (C) – North 212 Ballarat and surrounds 

220050574 Ballarat (C) – South 212 Ballarat and surrounds 

220102911 Hepburn (S) – East 212 Ballarat and surrounds 

220102912 Hepburn (S) – West 212 Ballarat and surrounds 

220105151 Moorabool (S) - Bacchus Marsh 208 West Melbourne-Ballan-Macedon 

220105154 Moorabool (S) - Ballan 208 West Melbourne-Ballan-Macedon 

220105155 Moorabool (S) - West 212 Ballarat and surrounds 

220150260 Ararat (RC) 217 Ararat-Horsham-Central Wimmera 

220155991 Pyrenees (S) - North 212 Ballarat and surrounds 

220155994 Pyrenees (S) - South 212 Ballarat and surrounds 

225053191 Horsham (RC) - Central 217 Ararat-Horsham-Central Wimmera 

225053194 Horsham (RC) Bal 217 Ararat-Horsham-Central Wimmera 

225055811 N. Grampians (S) - St Arnaud 213 Bendigo-St Arnaud-Warracknabeal 

225055814 N. Grampians (S) - Stawell 217 Ararat-Horsham-Central Wimmera 

225056890 West Wimmera (S) 406 South-Eastern SA - West Wimmera 

225102980 Hindmarsh (S) 217 Ararat-Horsham-Central Wimmera 

225107631 Yarriambiack (S) - North 213 Bendigo-St Arnaud-Warracknabeal 

225107632 Yarriambiack (S) - South 217 Ararat-Horsham-Central Wimmera 

230054781 Mildura (RC) - Pt A 218 Mildura and surrounds 

230101271 Buloke (S) – North 213 Bendigo-St Arnaud-Warracknabeal 

230101272 Buloke (S) – South 213 Bendigo-St Arnaud-Warracknabeal 

230104782 Mildura (RC) - Pt B 218 Mildura and surrounds 

230152250 Gannawarra (S) 130 Hay-Swan Hill 

230156611 Swan Hill (RC) - Central 130 Hay-Swan Hill 

230156614 Swan Hill (RC) - Robinvale 130 Hay-Swan Hill 

230156616 Swan Hill (RC) Bal 130 Hay-Swan Hill 

235052621 Gr. Bendigo (C) - Central 213 Bendigo-St Arnaud-Warracknabeal 

235052622 Gr. Bendigo (C) - Eaglehawk 213 Bendigo-St Arnaud-Warracknabeal 

235052623 Gr. Bendigo (C) - Inner East 213 Bendigo-St Arnaud-Warracknabeal 

235052624 Gr. Bendigo (C) - Inner North 213 Bendigo-St Arnaud-Warracknabeal 

235052625 Gr. Bendigo (C) - Inner West 213 Bendigo-St Arnaud-Warracknabeal 

235052626 Gr. Bendigo (C) - S'saye 213 Bendigo-St Arnaud-Warracknabeal 

235101671 C. Goldfields (S) - M'borough 212 Ballarat and surrounds 

235101674 C. Goldfields (S) Bal 212 Ballarat and surrounds 

235102628 Gr. Bendigo (C) - Pt B 213 Bendigo-St Arnaud-Warracknabeal 

235103943 Loddon (S) – North 213 Bendigo-St Arnaud-Warracknabeal 

235103945 Loddon (S) – South 213 Bendigo-St Arnaud-Warracknabeal 

235105431 Mount Alexander (S) - C'maine 213 Bendigo-St Arnaud-Warracknabeal 

235105434 Mount Alexander (S) Bal 213 Bendigo-St Arnaud-Warracknabeal 

235204131 Macedon Ranges (S) - Kyneton 208 West Melbourne-Ballan-Macedon 

235204134 Macedon Ranges (S) - Romsey 208 West Melbourne-Ballan-Macedon 

235204135 Macedon Ranges (S) Bal 208 West Melbourne-Ballan-Macedon 

240052831 Gr. Shepparton (C) - Pt A 214 Shepparton-Deniliquin 

240101371 Campaspe (S) - Echuca 214 Shepparton-Deniliquin 
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240101374 Campaspe (S) - Kyabram 214 Shepparton-Deniliquin 

240101375 Campaspe (S) - Rochester 214 Shepparton-Deniliquin 

240101376 Campaspe (S) - South 214 Shepparton-Deniliquin 

240102834 Gr. Shepparton (C) - Pt B East 214 Shepparton-Deniliquin 

240102835 Gr. Shepparton (C) - Pt B West 214 Shepparton-Deniliquin 

240104901 Moira (S) – East 214 Shepparton-Deniliquin 

240104904 Moira (S) – West 214 Shepparton-Deniliquin 

240151011 Benalla (RC) - Benalla 129 Albury-Wangaratta 

240151014 Benalla (RC) Bal 129 Albury-Wangaratta 

240154250 Mansfield (S) 129 Albury-Wangaratta 

240156430 Strathbogie (S) 209 Kilmore-Euroa and surrounds 

240158249 Mount Buller Alpine Resort 129 Albury-Wangaratta 

240158349 Mount Stirling Alpine Resort 129 Albury-Wangaratta 

240204851 Mitchell (S) – North 209 Kilmore-Euroa and surrounds 

240204854 Mitchell (S) – South 209 Kilmore-Euroa and surrounds 

240205621 Murrindindi (S) - East 209 Kilmore-Euroa and surrounds 

240205622 Murrindindi (S) - West 209 Kilmore-Euroa and surrounds 

240208149 Lake Mountain Alpine Resort 209 Kilmore-Euroa and surrounds 

245053351 Indigo (S) - Pt A 129 Albury-Wangaratta 

245056671 Towong (S) - Pt A 129 Albury-Wangaratta 

245057170 Wodonga (RC) 129 Albury-Wangaratta 

245103352 Indigo (S) - Pt B 214 Shepparton-Deniliquin 

245106701 Wangaratta (RC) - Central 129 Albury-Wangaratta 

245106704 Wangaratta (RC) - North 129 Albury-Wangaratta 

245106705 Wangaratta (RC) - South 129 Albury-Wangaratta 

245150111 Alpine (S) – East 129 Albury-Wangaratta 

245150112 Alpine (S) – West 129 Albury-Wangaratta 

245156672 Towong (S) - Pt B 129 Albury-Wangaratta 

245158109 Falls Creek Alpine Resort 129 Albury-Wangaratta 

245158309 Mount Hotham Alpine Resort 129 Albury-Wangaratta 

250052111 E. Gippsland (S) - Bairnsdale 215 Bairnsdale-Orbost-Bogong 

250052113 E. Gippsland (S) - Orbost 215 Bairnsdale-Orbost-Bogong 

250052115 E. Gippsland (S) - South-West 215 Bairnsdale-Orbost-Bogong 

250052117 E. Gippsland (S) Bal 215 Bairnsdale-Orbost-Bogong 

250156811 Wellington (S) - Alberton 210 Latrobe Valley-South Gippsland 

250156812 Wellington (S) - Avon 210 Latrobe Valley-South Gippsland 

250156813 Wellington (S) - Maffra 210 Latrobe Valley-South Gippsland 

250156814 Wellington (S) - Rosedale 210 Latrobe Valley-South Gippsland 

250156815 Wellington (S) - Sale 210 Latrobe Valley-South Gippsland 

255050831 Baw Baw (S) - Pt A 210 Latrobe Valley-South Gippsland 

255053811 Latrobe (C) – Moe 210 Latrobe Valley-South Gippsland 

255053814 Latrobe (C) - Morwell 210 Latrobe Valley-South Gippsland 

255053815 Latrobe (C) - Traralgon 210 Latrobe Valley-South Gippsland 

255053818 Latrobe (C) Bal 210 Latrobe Valley-South Gippsland 

255100834 Baw Baw (S) - Pt B East 210 Latrobe Valley-South Gippsland 

255100835 Baw Baw (S) - Pt B West 210 Latrobe Valley-South Gippsland 

255107458 Yarra Ranges (S) - Pt B 203 Kew-Camberwell-Yarra Ranges 

255108209 Mount Baw Baw Alpine Resort 210 Latrobe Valley-South Gippsland 

255200741 Bass Coast (S) - Phillip Is. 210 Latrobe Valley-South Gippsland 

255200744 Bass Coast (S) Bal 210 Latrobe Valley-South Gippsland 

255206171 South Gippsland (S) - Central 210 Latrobe Valley-South Gippsland 

255206174 South Gippsland (S) - East 210 Latrobe Valley-South Gippsland 

255206175 South Gippsland (S) - West 210 Latrobe Valley-South Gippsland 

255208529 French Island 210 Latrobe Valley-South Gippsland 

255208649 Bass Strait Islands  Nonsense SLAs 

 

Queensland 
SLA Code SLA Name FER Code FER Name 

305011067 Bowen Hills 301 Brisbane North - Caboolture 

305011143 City – Inner 301 Brisbane North - Caboolture 
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305011146 City – Remainder 301 Brisbane North - Caboolture 

305011187 Dutton Park 302 Brisbane South - Beaudesert 

305011227 Fortitude Valley 301 Brisbane North - Caboolture 

305011274 Herston 301 Brisbane North - Caboolture 

305011277 Highgate Hill 302 Brisbane South - Beaudesert 

305011304 Kangaroo Point 302 Brisbane South - Beaudesert 

305011315 Kelvin Grove 301 Brisbane North - Caboolture 

305011378 Milton 301 Brisbane North - Caboolture 

305011421 New Farm 301 Brisbane North - Caboolture 

305011427 Newstead 301 Brisbane North - Caboolture 

305011454 Paddington 301 Brisbane North - Caboolture 

305011481 Red Hill 301 Brisbane North - Caboolture 

305011525 South Brisbane 302 Brisbane South - Beaudesert 

305011528 Spring Hill 301 Brisbane North - Caboolture 

305011607 West End 302 Brisbane South - Beaudesert 

305011631 Woolloongabba 302 Brisbane South - Beaudesert 

305031004 Albion 301 Brisbane North - Caboolture 

305031007 Alderley 301 Brisbane North - Caboolture 

305031026 Ascot 301 Brisbane North - Caboolture 

305031031 Ashgrove 301 Brisbane North - Caboolture 

305031048 Bardon 301 Brisbane North - Caboolture 

305031132 Chelmer 303 Ipswich and surrounds 

305031151 Clayfield 301 Brisbane North - Caboolture 

305031162 Corinda 303 Ipswich and surrounds 

305031206 Enoggera 301 Brisbane North - Caboolture 

305031241 Graceville 303 Ipswich and surrounds 

305031244 Grange 301 Brisbane North - Caboolture 

305031255 Hamilton 301 Brisbane North - Caboolture 

305031271 Hendra 301 Brisbane North - Caboolture 

305031293 Indooroopilly 301 Brisbane North - Caboolture 

305031312 Kedron 301 Brisbane North - Caboolture 

305031345 Lutwyche 301 Brisbane North - Caboolture 

305031424 Newmarket 301 Brisbane North - Caboolture 

305031446 Nundah 301 Brisbane North - Caboolture 

305031506 St Lucia 301 Brisbane North - Caboolture 

305031522 Sherwood 303 Ipswich and surrounds 

305031533 Stafford 301 Brisbane North - Caboolture 

305031536 Stafford Heights 301 Brisbane North - Caboolture 

305031558 Taringa 301 Brisbane North - Caboolture 

305031574 Toowong 301 Brisbane North - Caboolture 

305031618 Wilston 301 Brisbane North - Caboolture 

305031623 Windsor 301 Brisbane North - Caboolture 

305031634 Wooloowin 301 Brisbane North - Caboolture 

305071018 Anstead 301 Brisbane North - Caboolture 

305071034 Aspley 301 Brisbane North - Caboolture 

305071037 Bald Hills 301 Brisbane North - Caboolture 

305071045 Banyo 301 Brisbane North - Caboolture 

305071053 Bellbowrie 301 Brisbane North - Caboolture 

305071064 Boondall 301 Brisbane North - Caboolture 

305071072 Bracken Ridge 301 Brisbane North - Caboolture 

305071075 Bridgeman Downs 301 Brisbane North - Caboolture 

305071078 Brighton 301 Brisbane North - Caboolture 

305071084 Brookfield (incl Bris. Forest Park) 301 Brisbane North - Caboolture 

305071121 Carseldine 301 Brisbane North - Caboolture 

305071127 Chapel Hill 301 Brisbane North - Caboolture 

305071135 Chermside 301 Brisbane North - Caboolture 

305071138 Chermside West 301 Brisbane North - Caboolture 

305071167 Darra-Sumner 303 Ipswich and surrounds 

305071173 Deagon 301 Brisbane North - Caboolture 

305071176 Doolandella-Forest Lake 303 Ipswich and surrounds 

305071184 Durack 303 Ipswich and surrounds 
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305071203 Ellen Grove 303 Ipswich and surrounds 

305071211 Everton Park 301 Brisbane North - Caboolture 

305071217 Ferny Grove 301 Brisbane North - Caboolture 

305071222 Fig Tree Pocket 301 Brisbane North - Caboolture 

305071236 Geebung 301 Brisbane North - Caboolture 

305071288 Inala 303 Ipswich and surrounds 

305071296 Jamboree Heights 303 Ipswich and surrounds 

305071301 Jindalee 303 Ipswich and surrounds 

305071306 Karana Downs-Lake Manchester 303 Ipswich and surrounds 

305071318 Kenmore 301 Brisbane North - Caboolture 

305071323 Kenmore Hills 301 Brisbane North - Caboolture 

305071326 Keperra 301 Brisbane North - Caboolture 

305071353 McDowall 301 Brisbane North - Caboolture 

305071375 Middle Park 303 Ipswich and surrounds 

305071383 Mitchelton 301 Brisbane North - Caboolture 

305071386 Moggill 301 Brisbane North - Caboolture 

305071408 Mount Ommaney 303 Ipswich and surrounds 

305071435 Northgate 301 Brisbane North - Caboolture 

305071442 Nudgee 301 Brisbane North - Caboolture 

305071451 Oxley 303 Ipswich and surrounds 

305071465 Pinjarra Hills 301 Brisbane North - Caboolture 

305071467 Pinkenba-Eagle Farm 301 Brisbane North - Caboolture 

305071473 Pullenvale 301 Brisbane North - Caboolture 

305071484 Richlands 303 Ipswich and surrounds 

305071487 Riverhills 303 Ipswich and surrounds 

305071514 Sandgate 301 Brisbane North - Caboolture 

305071517 Seventeen Mile Rocks 303 Ipswich and surrounds 

305071556 Taigum-Fitzgibbon 301 Brisbane North - Caboolture 

305071567 The Gap 301 Brisbane North - Caboolture 

305071585 Upper Kedron 301 Brisbane North - Caboolture 

305071593 Virginia 301 Brisbane North - Caboolture 

305071596 Wacol 303 Ipswich and surrounds 

305071604 Wavell Heights 301 Brisbane North - Caboolture 

305071612 Westlake 303 Ipswich and surrounds 

305071653 Zillmere 301 Brisbane North - Caboolture 

305091015 Annerley 302 Brisbane South - Beaudesert 

305091042 Balmoral 302 Brisbane South - Beaudesert 

305091086 Bulimba 302 Brisbane South - Beaudesert 

305091097 Camp Hill 302 Brisbane South - Beaudesert 

305091102 Cannon Hill 302 Brisbane South - Beaudesert 

305091108 Carindale 302 Brisbane South - Beaudesert 

305091113 Carina 302 Brisbane South - Beaudesert 

305091116 Carina Heights 302 Brisbane South - Beaudesert 

305091157 Coorparoo 302 Brisbane South - Beaudesert 

305091195 East Brisbane 302 Brisbane South - Beaudesert 

305091214 Fairfield 302 Brisbane South - Beaudesert 

305091247 Greenslopes 302 Brisbane South - Beaudesert 

305091258 Hawthorne 302 Brisbane South - Beaudesert 

305091282 Holland Park 302 Brisbane South - Beaudesert 

305091285 Holland Park West 302 Brisbane South - Beaudesert 

305091391 Moorooka 302 Brisbane South - Beaudesert 

305091397 Morningside 302 Brisbane South - Beaudesert 

305091432 Norman Park 302 Brisbane South - Beaudesert 

305091563 Tarragindi 302 Brisbane South - Beaudesert 

305091645 Yeerongpilly 302 Brisbane South - Beaudesert 

305091648 Yeronga 302 Brisbane South - Beaudesert 

305111001 Acacia Ridge 302 Brisbane South - Beaudesert 

305111012 Algester 302 Brisbane South - Beaudesert 

305111023 Archerfield 302 Brisbane South - Beaudesert 

305111057 Belmont-Mackenzie 302 Brisbane South - Beaudesert 

305111091 Burbank 302 Brisbane South - Beaudesert 
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305111094 Calamvale 302 Brisbane South - Beaudesert 

305111123 Chandler-Capalaba West 302 Brisbane South - Beaudesert 

305111154 Coopers Plains 302 Brisbane South - Beaudesert 

305111198 Eight Mile Plains 302 Brisbane South - Beaudesert 

305111251 Gumdale-Ransome 302 Brisbane South - Beaudesert 

305111265 Hemmant-Lytton 302 Brisbane South - Beaudesert 

305111331 Kuraby 302 Brisbane South - Beaudesert 

305111337 Lota 302 Brisbane South - Beaudesert 

305111356 MacGregor 302 Brisbane South - Beaudesert 

305111364 Manly 302 Brisbane South - Beaudesert 

305111367 Manly West 302 Brisbane South - Beaudesert 

305111372 Mansfield 302 Brisbane South - Beaudesert 

305111394 Moreton Island 305 Moreton Island 

305111402 Mount Gravatt 302 Brisbane South - Beaudesert 

305111405 Mount Gravatt East 302 Brisbane South - Beaudesert 

305111413 Murarrie 302 Brisbane South - Beaudesert 

305111416 Nathan 302 Brisbane South - Beaudesert 

305111456 Pallara-Heathwood-Larapinta 303 Ipswich and surrounds 

305111463 Parkinson-Drewvale 302 Brisbane South - Beaudesert 

305111492 Robertson 302 Brisbane South - Beaudesert 

305111495 Rochedale 302 Brisbane South - Beaudesert 

305111498 Rocklea 302 Brisbane South - Beaudesert 

305111503 Runcorn 302 Brisbane South - Beaudesert 

305111511 Salisbury 302 Brisbane South - Beaudesert 

305111541 Stretton-Karawatha 302 Brisbane South - Beaudesert 

305111547 Sunnybank 302 Brisbane South - Beaudesert 

305111552 Sunnybank Hills 302 Brisbane South - Beaudesert 

305111571 Tingalpa 302 Brisbane South - Beaudesert 

305111588 Upper Mount Gravatt 302 Brisbane South - Beaudesert 

305111601 Wakerley 302 Brisbane South - Beaudesert 

305111615 Willawong 303 Ipswich and surrounds 

305111626 Wishart 302 Brisbane South - Beaudesert 

305111637 Wynnum 302 Brisbane South - Beaudesert 

305111642 Wynnum West 302 Brisbane South - Beaudesert 

305150552 Beaudesert (S) - Pt A 302 Brisbane South - Beaudesert 

305202002 Bribie Island 301 Brisbane North - Caboolture 

305202005 Burpengary-Narangba 301 Brisbane North - Caboolture 

305202008 Caboolture (S) - Central 301 Brisbane North - Caboolture 

305202013 Caboolture (S) - East 301 Brisbane North - Caboolture 

305202014 Caboolture (S) - Hinterland 301 Brisbane North - Caboolture 

305202015 Caboolture (S) - Midwest 301 Brisbane North - Caboolture 

305202016 Deception Bay 301 Brisbane North - Caboolture 

305202018 Morayfield 301 Brisbane North - Caboolture 

305253962 Ipswich (C) - Central 303 Ipswich and surrounds 

305253965 Ipswich (C) – East 303 Ipswich and surrounds 

305253966 Ipswich (C) – North 303 Ipswich and surrounds 

305253974 Ipswich (C) - South-West 303 Ipswich and surrounds 

305253976 Ipswich (C) – West 303 Ipswich and surrounds 

305304601 Browns Plains 302 Brisbane South - Beaudesert 

305304603 Carbrook-Cornubia 302 Brisbane South - Beaudesert 

305304605 Daisy Hill-Priestdale 302 Brisbane South - Beaudesert 

305304608 Greenbank-Boronia Heights 302 Brisbane South - Beaudesert 

305304612 Kingston 302 Brisbane South - Beaudesert 

305304615 Loganholme 302 Brisbane South - Beaudesert 

305304618 Loganlea 302 Brisbane South - Beaudesert 

305304623 Marsden 302 Brisbane South - Beaudesert 

305304631 Rochedale South 302 Brisbane South - Beaudesert 

305304634 Shailer Park 302 Brisbane South - Beaudesert 

305304637 Slacks Creek 302 Brisbane South - Beaudesert 

305304642 Springwood 302 Brisbane South - Beaudesert 

305304645 Tanah Merah 302 Brisbane South - Beaudesert 
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305304651 Underwood 302 Brisbane South - Beaudesert 

305304654 Waterford West 302 Brisbane South - Beaudesert 

305304656 Woodridge 302 Brisbane South - Beaudesert 

305304663 Logan (C) Bal 302 Brisbane South - Beaudesert 

305405951 Albany Creek 301 Brisbane North - Caboolture 

305405957 Bray Park 301 Brisbane North - Caboolture 

305405958 Central Pine West 301 Brisbane North - Caboolture 

305405961 Dakabin-Kallangur-M. Downs 301 Brisbane North - Caboolture 

305405963 Griffin-Mango Hill 301 Brisbane North - Caboolture 

305405971 Hills District 301 Brisbane North - Caboolture 

305405973 Lawnton 301 Brisbane North - Caboolture 

305405974 Petrie 301 Brisbane North - Caboolture 

305405978 Strathpine-Brendale 301 Brisbane North - Caboolture 

305405988 Pine Rivers (S) Bal 301 Brisbane North - Caboolture 

305456201 Clontarf 301 Brisbane North - Caboolture 

305456204 Margate-Woody Point 301 Brisbane North - Caboolture 

305456206 Redcliffe-Scarborough 301 Brisbane North - Caboolture 

305456208 Rothwell-Kippa-Ring 301 Brisbane North - Caboolture 

305506251 Alexandra Hills 302 Brisbane South - Beaudesert 

305506254 Birkdale 302 Brisbane South - Beaudesert 

305506257 Capalaba 302 Brisbane South - Beaudesert 

305506262 Cleveland 302 Brisbane South - Beaudesert 

305506264 Ormiston 302 Brisbane South - Beaudesert 

305506265 Redland Bay 302 Brisbane South - Beaudesert 

305506267 Sheldon-Mt Cotton 302 Brisbane South - Beaudesert 

305506268 Thorneside 302 Brisbane South - Beaudesert 

305506271 Thornlands 302 Brisbane South - Beaudesert 

305506273 Victoria Point 302 Brisbane South - Beaudesert 

305506276 Wellington Point 302 Brisbane South - Beaudesert 

305506283 Redland (S) Bal 302 Brisbane South - Beaudesert 

307053461 Beenleigh 302 Brisbane South - Beaudesert 

307053463 Bethania-Waterford 302 Brisbane South - Beaudesert 

307053466 Eagleby 302 Brisbane South - Beaudesert 

307053471 Edens Landing-Holmview 302 Brisbane South - Beaudesert 

307053473 Jacobs Well-Alberton 302 Brisbane South - Beaudesert 

307053476 Mt Warren Park 302 Brisbane South - Beaudesert 

307053481 Ormeau-Yatala 302 Brisbane South - Beaudesert 

307053493 Wolffdene-Bahrs Scrub 302 Brisbane South - Beaudesert 

307103508 Biggera Waters-Labrador 306 Gold Coast-Tweed 

307103511 Bilinga-Tugun 306 Gold Coast-Tweed 

307103514 Broadbeach-Mermaid Beach 306 Gold Coast-Tweed 

307103515 Broadbeach Waters 306 Gold Coast-Tweed 

307103517 Bundall 306 Gold Coast-Tweed 

307103521 Burleigh Heads 306 Gold Coast-Tweed 

307103523 Burleigh Waters 306 Gold Coast-Tweed 

307103527 Coolangatta 306 Gold Coast-Tweed 

307103533 Currumbin 306 Gold Coast-Tweed 

307103555 Main Beach-South Stradbroke 306 Gold Coast-Tweed 

307103562 Mermaid Wtrs-Clear Is. Wtrs 306 Gold Coast-Tweed 

307103563 Miami 306 Gold Coast-Tweed 

307103573 Palm Beach 306 Gold Coast-Tweed 

307103576 Paradise Point-Runaway Bay 306 Gold Coast-Tweed 

307103585 Southport 306 Gold Coast-Tweed 

307103587 Surfers Paradise 306 Gold Coast-Tweed 

307153502 Ashmore-Benowa 306 Gold Coast-Tweed 

307153525 Carrara-Merrimac 306 Gold Coast-Tweed 

307153531 Coombabah 306 Gold Coast-Tweed 

307153534 Currumbin Valley-Tallebudgera 306 Gold Coast-Tweed 

307153535 Currumbin Waters 306 Gold Coast-Tweed 

307153537 Elanora 306 Gold Coast-Tweed 

307153543 Helensvale 306 Gold Coast-Tweed 
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307153547 Hope Island 306 Gold Coast-Tweed 

307153551 Kingsholme-Upper Coomera 306 Gold Coast-Tweed 

307153564 Molendinar 306 Gold Coast-Tweed 

307153566 Mudgeeraba-Reedy Creek 306 Gold Coast-Tweed 

307153567 Nerang 306 Gold Coast-Tweed 

307153568 Oxenford-Maudsland 306 Gold Coast-Tweed 

307153572 Pacific Pines-Gaven 306 Gold Coast-Tweed 

307153578 Parkwood-Arundel 306 Gold Coast-Tweed 

307153581 Pimpama-Coomera 306 Gold Coast-Tweed 

307153582 Robina 306 Gold Coast-Tweed 

307153592 Varsity Lakes 306 Gold Coast-Tweed 

307153593 Worongary-Tallai 306 Gold Coast-Tweed 

307200553 Beaudesert (S) - Pt B 302 Brisbane South - Beaudesert 

307203538 Guanaba-Springbrook 302 Brisbane South - Beaudesert 

309052132 Caloundra (C) - Caloundra N. 308 Sunshine Coast 

309052133 Caloundra (C) - Caloundra S. 308 Sunshine Coast 

309052135 Caloundra (C) - Kawana 308 Sunshine Coast 

309054902 Maroochy (S) - Buderim 308 Sunshine Coast 

309054905 Maroochy (S) - Coastal North 308 Sunshine Coast 

309054907 Maroochy (S) - Maroochydore 308 Sunshine Coast 

309054911 Maroochy (S) - Mooloolaba 308 Sunshine Coast 

309054914 Maroochy (S) - Nambour 308 Sunshine Coast 

309054917 Maroochy (S) - Paynter-Petrie Creek 308 Sunshine Coast 

309055752 Noosa (S) - Noosa-Noosaville 308 Sunshine Coast 

309055755 Noosa (S) - Sunshine-Peregian 308 Sunshine Coast 

309055756 Noosa (S) - Tewantin 308 Sunshine Coast 

309102136 Caloundra (C) - Hinterland 308 Sunshine Coast 

309102138 Caloundra (C) - Rail Corridor 308 Sunshine Coast 

309104918 Maroochy (S) Bal 308 Sunshine Coast 

309105758 Noosa (S) Bal 308 Sunshine Coast 

312053050 Esk (S) 304 Toowoomba-Central Darling Downs 

312054250 Kilcoy (S) 301 Brisbane North - Caboolture 

312100555 Beaudesert (S) - Pt C 302 Brisbane South - Beaudesert 

312100800 Boonah (S) 303 Ipswich and surrounds 

312103250 Gatton (S) 304 Toowoomba-Central Darling Downs 

312104450 Laidley (S) 304 Toowoomba-Central Darling Downs 

315051810 Bundaberg (C) 314 Bundaberg-Burnett 

315051981 Burnett (S) - Pt A 314 Bundaberg-Burnett 

315073751 Hervey Bay (C) - Pt A 313 Hervey Bay-Maryborough 

315100700 Biggenden (S) 312 Mundubbera-Outer West Wide Bay 

315101984 Burnett (S) - Pt B 314 Bundaberg-Burnett 

315102330 Cherbourg (S) 310 Kingaroy-Gympie 

315102532 Cooloola (S) (excl. Gympie) 310 Kingaroy-Gympie 

315102535 Cooloola (S) - Gympie only 310 Kingaroy-Gympie 

315102950 Eidsvold (S) 312 Mundubbera-Outer West Wide Bay 

315103300 Gayndah (S) 312 Mundubbera-Outer West Wide Bay 

315103754 Hervey Bay (C) - Pt B 313 Hervey Bay-Maryborough 

315104000 Isis (S) 314 Bundaberg-Burnett 

315104300 Kilkivan (S) 310 Kingaroy-Gympie 

315104350 Kingaroy (S) 310 Kingaroy-Gympie 

315104400 Kolan (S) 314 Bundaberg-Burnett 

315104950 Maryborough (C) 313 Hervey Bay-Maryborough 

315105100 Miriam Vale (S) 315 Gladstone and surrounds 

315105150 Monto (S) 312 Mundubbera-Outer West Wide Bay 

315105450 Mundubbera (S) 312 Mundubbera-Outer West Wide Bay 

315105500 Murgon (S) 310 Kingaroy-Gympie 

315105650 Nanango (S) 310 Kingaroy-Gympie 

315105900 Perry (S) 314 Bundaberg-Burnett 

315106850 Tiaro (S) 313 Hervey Bay-Maryborough 

315107450 Wondai (S) 310 Kingaroy-Gympie 

315107500 Woocoo (S) 313 Hervey Bay-Maryborough 
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320012151 Cambooya (S) - Pt A 304 Toowoomba-Central Darling Downs 

320012551 Crow's Nest (S) - Pt A 304 Toowoomba-Central Darling Downs 

320014201 Jondaryan (S) - Pt A 304 Toowoomba-Central Darling Downs 

320016451 Rosalie (S) - Pt A 304 Toowoomba-Central Darling Downs 

320016901 Toowoomba (C) - Central 304 Toowoomba-Central Darling Downs 

320016903 Toowoomba (C) - North-East 304 Toowoomba-Central Darling Downs 

320016905 Toowoomba (C) - North-West 304 Toowoomba-Central Darling Downs 

320016906 Toowoomba (C) - South-East 304 Toowoomba-Central Darling Downs 

320016908 Toowoomba (C) - West 304 Toowoomba-Central Darling Downs 

320052154 Cambooya (S) - Pt B 304 Toowoomba-Central Darling Downs 

320052350 Chinchilla (S) 309 Chinchilla - North-West Darling Downs 

320052400 Clifton (S) 304 Toowoomba-Central Darling Downs 

320052554 Crow's Nest (S) - Pt B 304 Toowoomba-Central Darling Downs 

320052650 Dalby (T) 309 Chinchilla - North-West Darling Downs 

320053600 Goondiwindi (T) 122 Moree-Goondiwindi 

320053900 Inglewood (S) 119 Upper New England - Inglewood 

320054204 Jondaryan (S) - Pt B 304 Toowoomba-Central Darling Downs 

320055000 Millmerran (S) 304 Toowoomba-Central Darling Downs 

320055550 Murilla (S) 309 Chinchilla - North-West Darling Downs 

320056050 Pittsworth (S) 304 Toowoomba-Central Darling Downs 

320056454 Rosalie (S) - Pt B 304 Toowoomba-Central Darling Downs 

320056600 Stanthorpe (S) 307 Warwick-Stanthorpe 

320056700 Tara (S) 309 Chinchilla - North-West Darling Downs 

320056750 Taroom (S) 311 Roma and surrounds 

320057120 Waggamba (S) 122 Moree-Goondiwindi 

320057150 Wambo (S) 309 Chinchilla - North-West Darling Downs 

320057262 Warwick (S) - Central 307 Warwick-Stanthorpe 

320057263 Warwick (S) – East 307 Warwick-Stanthorpe 

320057265 Warwick (S) - North 307 Warwick-Stanthorpe 

320057266 Warwick (S) - West 307 Warwick-Stanthorpe 

325050300 Balonne (S) 122 Moree-Goondiwindi 

325050650 Bendemere (S) 311 Roma and surrounds 

325050850 Booringa (S) 311 Roma and surrounds 

325051750 Bulloo (S) 316 Longreach - South-West Queensland 

325051850 Bungil (S) 311 Roma and surrounds 

325055600 Murweh (S) 316 Longreach - South-West Queensland 

325055800 Paroo (S) 316 Longreach - South-West Queensland 

325056150 Quilpie (S) 316 Longreach - South-West Queensland 

325056400 Roma (T) 311 Roma and surrounds 

325057200 Warroo (S) 311 Roma and surrounds 

330053151 Fitzroy (S) - Pt A 317 Rockhampton-Emerald 

330054551 Livingstone (S) - Pt A 317 Rockhampton-Emerald 

330056350 Rockhampton (C) 317 Rockhampton-Emerald 

330102101 Calliope (S) - Pt A 315 Gladstone and surrounds 

330103350 Gladstone (C) 315 Gladstone and surrounds 

330150350 Banana (S) 317 Rockhampton-Emerald 

330150500 Bauhinia (S) 317 Rockhampton-Emerald 

330152104 Calliope (S) - Pt B 315 Gladstone and surrounds 

330152850 Duaringa (S) 317 Rockhampton-Emerald 

330153000 Emerald (S) 317 Rockhampton-Emerald 

330153154 Fitzroy (S) - Pt B 317 Rockhampton-Emerald 

330154100 Jericho (S) 316 Longreach - South-West Queensland 

330154554 Livingstone (S) - Pt B 317 Rockhampton-Emerald 

330155350 Mount Morgan (S) 317 Rockhampton-Emerald 

330155850 Peak Downs (S) 317 Rockhampton-Emerald 

330157550 Woorabinda (S) 317 Rockhampton-Emerald 

335050150 Aramac (S) 316 Longreach - South-West Queensland 

335050400 Barcaldine (S) 316 Longreach - South-West Queensland 

335050450 Barcoo (S) 316 Longreach - South-West Queensland 

335050750 Blackall (S) 316 Longreach - South-West Queensland 

335050900 Boulia (S) 319 Mt Isa - North-West Queensland 
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335052750 Diamantina (S) 901 Self-contained labour market 

335053850 Ilfracombe (S) 316 Longreach - South-West Queensland 

335054050 Isisford (S) 316 Longreach - South-West Queensland 

335054700 Longreach (S) 316 Longreach - South-West Queensland 

335056650 Tambo (S) 316 Longreach - South-West Queensland 

335057400 Winton (S) 316 Longreach - South-West Queensland 

340054762 Mackay (C) - Pt A 318 Mackay and surrounds 

340100600 Belyando (S) 318 Mackay and surrounds 

340100950 Bowen (S) 318 Mackay and surrounds 

340101700 Broadsound (S) 318 Mackay and surrounds 

340104765 Mackay (C) - Pt B 318 Mackay and surrounds 

340105050 Mirani (S) 318 Mackay and surrounds 

340105700 Nebo (S) 318 Mackay and surrounds 

340106550 Sarina (S) 318 Mackay and surrounds 

340107330 Whitsunday (S) 318 Mackay and surrounds 

345057001 Aitkenvale 322 Townsville-Thuringowa 

345057003 City 322 Townsville-Thuringowa 

345057007 Cranbrook 322 Townsville-Thuringowa 

345057012 Currajong 322 Townsville-Thuringowa 

345057014 Douglas 322 Townsville-Thuringowa 

345057015 Garbutt 322 Townsville-Thuringowa 

345057018 Gulliver 322 Townsville-Thuringowa 

345057023 Heatley 322 Townsville-Thuringowa 

345057026 Hermit Park 322 Townsville-Thuringowa 

345057027 Hyde Park-Mysterton 322 Townsville-Thuringowa 

345057031 Magnetic Island 322 Townsville-Thuringowa 

345057033 Mt Louisa-Mt St John-Bohle 322 Townsville-Thuringowa 

345057034 Mundingburra 322 Townsville-Thuringowa 

345057038 Murray 322 Townsville-Thuringowa 

345057041 North Ward-Castle Hill 322 Townsville-Thuringowa 

345057044 Oonoonba-Idalia-Cluden 322 Townsville-Thuringowa 

345057047 Pallarenda-Shelley Beach 322 Townsville-Thuringowa 

345057051 Pimlico 322 Townsville-Thuringowa 

345057054 Railway Estate 322 Townsville-Thuringowa 

345057058 Rosslea 322 Townsville-Thuringowa 

345057062 Rowes Bay-Belgian Gardens 322 Townsville-Thuringowa 

345057065 South Townsville 322 Townsville-Thuringowa 

345057068 Stuart-Roseneath 322 Townsville-Thuringowa 

345057071 Vincent 322 Townsville-Thuringowa 

345057074 West End 322 Townsville-Thuringowa 

345057078 Wulguru 322 Townsville-Thuringowa 

345106801 Kelso 322 Townsville-Thuringowa 

345106804 Kirwan 322 Townsville-Thuringowa 

345106807 Thuringowa (C) - Pt A Bal 322 Townsville-Thuringowa 

345151900 Burdekin (S) 321 Burdekin 

345152300 Charters Towers (C) 320 Charters Towers and western surrounds 

345152700 Dalrymple (S) 320 Charters Towers and western surrounds 

345153800 Hinchinbrook (S) 323 Hinchinbrook 

345155770 Palm Island (S) 322 Townsville-Thuringowa 

345156831 Thuringowa (C) - Pt B 322 Townsville-Thuringowa 

345157084 Townsville (C) - Pt B 322 Townsville-Thuringowa 

350052062 Cairns (C) – Barron 325 Cairns-Cook 

350052065 Cairns (C) - Central Suburbs 325 Cairns-Cook 

350052066 Cairns (C) – City 325 Cairns-Cook 

350052068 Cairns (C) - Mt Whitfield 325 Cairns-Cook 

350052072 Cairns (C) - Northern Suburbs 325 Cairns-Cook 

350052074 Cairns (C) – Trinity 325 Cairns-Cook 

350052076 Cairns (C) - Western Suburbs 325 Cairns-Cook 

350100200 Atherton (S) 325 Cairns-Cook 

350100250 Aurukun (S) 327 Weipa-Lockhart River 

350100270 Badu (IC) 328 Cape York and Islands 
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350100330 Bamaga (IC) 328 Cape York and Islands 

350100770 Boigu (IC) 328 Cape York and Islands 

350102078 Cairns (C) - Pt B 325 Cairns-Cook 

350102200 Cardwell (S) 325 Cairns-Cook 

350102500 Cook (S) 325 Cairns-Cook 

350102600 Croydon (S) 320 Charters Towers and western surrounds 

350102740 Dauan (IC) 328 Cape York and Islands 

350102800 Douglas (S) 325 Cairns-Cook 

350102900 Eacham (S) 325 Cairns-Cook 

350103030 Erub (IC) 328 Cape York and Islands 

350103100 Etheridge (S) 320 Charters Towers and western surrounds 

350103650 Hammond (IC) 328 Cape York and Islands 

350103700 Herberton (S) 325 Cairns-Cook 

350103830 Hope Vale (S) 325 Cairns-Cook 

350103840 Iama (IC) 328 Cape York and Islands 

350103930 Injinoo (S) 328 Cape York and Islands 

350104150 Johnstone (S) 325 Cairns-Cook 

350104420 Kowanyama (S) 324 Normanton-Gulf-Islands 

350104430 Kubin (IC) 328 Cape York and Islands 

350104570 Lockhart River (S) 327 Weipa-Lockhart River 

350104740 Mabuiag (IC) 328 Cape York and Islands 

350104830 Mapoon (S) 328 Cape York and Islands 

350104850 Mareeba (S) 325 Cairns-Cook 

350104970 Mer (IC) 901 Self-contained labour market 

350105670 Napranum (S) 327 Weipa-Lockhart River 

350105730 New Mapoon (S) 328 Cape York and Islands 

350106070 Pormpuraaw (S) 327 Weipa-Lockhart River 

350106100 Poruma (IC) 328 Cape York and Islands 

350106470 Saibai (IC) 328 Cape York and Islands 

350106480 St Pauls (IC) 328 Cape York and Islands 

350106570 Seisia (IC) 328 Cape York and Islands 

350106950 Torres (S) 328 Cape York and Islands 

350107090 Ugar (IC) 901 Self-contained labour market 

350107110 Umagico (S) 328 Cape York and Islands 

350107170 Warraber (IC) 328 Cape York and Islands 

350107300 Weipa (T) 327 Weipa-Lockhart River 

350107570 Wujal Wujal (S) 325 Cairns-Cook 

350107600 Yarrabah (S) 326 Yarrabah 

350107650 Yorke (IC) 328 Cape York and Islands 

355051950 Burke (S) 324 Normanton-Gulf-Islands 

355052250 Carpentaria (S) 324 Normanton-Gulf-Islands 

355052450 Cloncurry (S) 319 Mt Isa - North-West Queensland 

355052770 Doomadgee (S) 324 Normanton-Gulf-Islands 

355053200 Flinders (S) 320 Charters Towers and western surrounds 

355054800 McKinlay (S) 319 Mt Isa - North-West Queensland 

355055250 Mornington (S) 324 Normanton-Gulf-Islands 

355055300 Mount Isa (C) 319 Mt Isa - North-West Queensland 

355056300 Richmond (S) 320 Charters Towers and western surrounds 

355058809 Unincorp. Islands 901 Self-contained labour market 

 

South Australia 
SLA Code SLA Name FER Code FER Name 

405052030 Gawler (T) 404 Yorke Peninsula-Barossa 

405055681 Playford (C) - East Central 401 Adelaide-Elizabeth-McLaren Vale 

405055683 Playford (C) - Elizabeth 401 Adelaide-Elizabeth-McLaren Vale 

405055684 Playford (C) – Hills 401 Adelaide-Elizabeth-McLaren Vale 

405055686 Playford (C) – West 401 Adelaide-Elizabeth-McLaren Vale 

405055688 Playford (C) - West Central 401 Adelaide-Elizabeth-McLaren Vale 
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405055891 Port Adel. Enfield (C) - East 401 Adelaide-Elizabeth-McLaren Vale 

405055894 Port Adel. Enfield (C) - Inner 401 Adelaide-Elizabeth-McLaren Vale 

405057141 Salisbury (C) - Central 401 Adelaide-Elizabeth-McLaren Vale 

405057143 Salisbury (C) - Inner North 401 Adelaide-Elizabeth-McLaren Vale 

405057144 Salisbury (C) - North-East 401 Adelaide-Elizabeth-McLaren Vale 

405057146 Salisbury (C) - South-East 401 Adelaide-Elizabeth-McLaren Vale 

405057148 Salisbury (C) Bal 401 Adelaide-Elizabeth-McLaren Vale 

405057701 Tea Tree Gully (C) - Central 401 Adelaide-Elizabeth-McLaren Vale 

405057704 Tea Tree Gully (C) - Hills 401 Adelaide-Elizabeth-McLaren Vale 

405057705 Tea Tree Gully (C) - North 401 Adelaide-Elizabeth-McLaren Vale 

405057708 Tea Tree Gully (C) - South 401 Adelaide-Elizabeth-McLaren Vale 

405101061 Charles Sturt (C) - Coastal 401 Adelaide-Elizabeth-McLaren Vale 

405101064 Charles Sturt (C) - Inner East 401 Adelaide-Elizabeth-McLaren Vale 

405101065 Charles Sturt (C) - Inner West 401 Adelaide-Elizabeth-McLaren Vale 

405101068 Charles Sturt (C) - North-East 401 Adelaide-Elizabeth-McLaren Vale 

405105895 Port Adel. Enfield (C) - Coast 401 Adelaide-Elizabeth-McLaren Vale 

405105896 Port Adel. Enfield (C) - Park 401 Adelaide-Elizabeth-McLaren Vale 

405105897 Port Adel. Enfield (C) - Port 401 Adelaide-Elizabeth-McLaren Vale 

405108411 West Torrens (C) - East 401 Adelaide-Elizabeth-McLaren Vale 

405108414 West Torrens (C) - West 401 Adelaide-Elizabeth-McLaren Vale 

405108899 Unincorp. Western 401 Adelaide-Elizabeth-McLaren Vale 

405150070 Adelaide (C) 401 Adelaide-Elizabeth-McLaren Vale 

405150121 Adelaide Hills (DC) - Central 402 Adelaide Hills-Murray Bridge and surrounds 

405150124 Adelaide Hills (DC) - Ranges 402 Adelaide Hills-Murray Bridge and surrounds 

405150701 Burnside (C) - North-East 401 Adelaide-Elizabeth-McLaren Vale 

405150704 Burnside (C) - South-West 401 Adelaide-Elizabeth-McLaren Vale 

405150911 Campbelltown (C) - East 401 Adelaide-Elizabeth-McLaren Vale 

405150914 Campbelltown (C) - West 401 Adelaide-Elizabeth-McLaren Vale 

405155291 Norw. P'ham St Ptrs (C) - East 401 Adelaide-Elizabeth-McLaren Vale 

405155294 Norw. P'ham St Ptrs (C) - West 401 Adelaide-Elizabeth-McLaren Vale 

405156510 Prospect (C) 401 Adelaide-Elizabeth-McLaren Vale 

405157981 Unley (C) – East 401 Adelaide-Elizabeth-McLaren Vale 

405157984 Unley (C) – West 401 Adelaide-Elizabeth-McLaren Vale 

405158260 Walkerville (M) 401 Adelaide-Elizabeth-McLaren Vale 

405202601 Holdfast Bay (C) - North 401 Adelaide-Elizabeth-McLaren Vale 

405202604 Holdfast Bay (C) - South 401 Adelaide-Elizabeth-McLaren Vale 

405204061 Marion (C) - Central 401 Adelaide-Elizabeth-McLaren Vale 

405204064 Marion (C) – North 401 Adelaide-Elizabeth-McLaren Vale 

405204065 Marion (C) – South 401 Adelaide-Elizabeth-McLaren Vale 

405204341 Mitcham (C) – Hills 401 Adelaide-Elizabeth-McLaren Vale 

405204344 Mitcham (C) - North-East 401 Adelaide-Elizabeth-McLaren Vale 

405204345 Mitcham (C) - West 401 Adelaide-Elizabeth-McLaren Vale 

405205341 Onkaparinga (C) - Hackham 401 Adelaide-Elizabeth-McLaren Vale 

405205342 Onkaparinga (C) - Hills 401 Adelaide-Elizabeth-McLaren Vale 

405205343 Onkaparinga (C) - Morphett 401 Adelaide-Elizabeth-McLaren Vale 

405205344 Onkaparinga (C) - North Coast 401 Adelaide-Elizabeth-McLaren Vale 

405205345 Onkaparinga (C) - Reservoir 401 Adelaide-Elizabeth-McLaren Vale 

405205346 Onkaparinga (C) - South Coast 401 Adelaide-Elizabeth-McLaren Vale 
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405205347 Onkaparinga (C) - Woodcroft 401 Adelaide-Elizabeth-McLaren Vale 

410050311 Barossa (DC) - Angaston 404 Yorke Peninsula-Barossa 

410050314 Barossa (DC) - Barossa 404 Yorke Peninsula-Barossa 

410050315 Barossa (DC) - Tanunda 404 Yorke Peninsula-Barossa 

410053650 Light (RegC) 404 Yorke Peninsula-Barossa 

410053920 Mallala (DC) 404 Yorke Peninsula-Barossa 

410102750 Kangaroo Island (DC) 403 Kangaroo Island 

410150125 Adelaide Hills (DC) - North 402 Adelaide Hills-Murray Bridge and surrounds 

410150128 Adelaide Hills (DC) Bal 402 Adelaide Hills-Murray Bridge and surrounds 

410154551 Mount Barker (DC) - Central 402 Adelaide Hills-Murray Bridge and surrounds 

410154554 Mount Barker (DC) Bal 402 Adelaide Hills-Murray Bridge and surrounds 

410200221 Alexandrina (DC) - Coastal 402 Adelaide Hills-Murray Bridge and surrounds 

410200224 Alexandrina (DC) - Strathalbyn 402 Adelaide Hills-Murray Bridge and surrounds 

410208050 Victor Harbor (C) 402 Adelaide Hills-Murray Bridge and surrounds 

410208750 Yankalilla (DC) 402 Adelaide Hills-Murray Bridge and surrounds 

415050430 Barunga West (DC) 404 Yorke Peninsula-Barossa 

415051560 Copper Coast (DC) 404 Yorke Peninsula-Barossa 

415058831 Yorke Peninsula (DC) - North 404 Yorke Peninsula-Barossa 

415058834 Yorke Peninsula (DC) - South 404 Yorke Peninsula-Barossa 

415058969 Unincorp. Yorke  Nonsense SLAs 

415101140 Clare and Gilbert Valleys (DC) 404 Yorke Peninsula-Barossa 

415102110 Goyder (DC) 404 Yorke Peninsula-Barossa 

415108130 Wakefield (DC) 404 Yorke Peninsula-Barossa 

420050521 Berri & Barmera (DC) - Barmera 405 Renmark and surrounds 

420050524 Berri & Barmera (DC) - Berri 405 Renmark and surrounds 

420053791 Loxton Waikerie (DC) - East 405 Renmark and surrounds 

420053794 Loxton Waikerie (DC) - West 402 Adelaide Hills-Murray Bridge and surrounds 

420054210 Mid Murray (DC) 402 Adelaide Hills-Murray Bridge and surrounds 

420056671 Renmark Paringa (DC) - Paringa 405 Renmark and surrounds 

420056674 Renmark Paringa (DC) - Renmark 405 Renmark and surrounds 

420059039 Unincorp. Riverland 405 Renmark and surrounds 

420103080 Karoonda East Murray (DC) 402 Adelaide Hills-Murray Bridge and surrounds 

420105040 Murray Bridge (RC) 402 Adelaide Hills-Murray Bridge and surrounds 

420107290 Southern Mallee (DC) 218 Mildura and surrounds 

420107800 The Coorong (DC) 402 Adelaide Hills-Murray Bridge and surrounds 

420109109 Unincorp. Murray Mallee  Nonsense SLAs 

425053360 Kingston (DC) 406 South-Eastern SA - West Wimmera 

425055090 Naracoorte and Lucindale (DC) 406 South-Eastern SA - West Wimmera 

425056860 Robe (DC) 406 South-Eastern SA - West Wimmera 

425057630 Tatiara (DC) 406 South-Eastern SA - West Wimmera 

425102250 Grant (DC) 406 South-Eastern SA - West Wimmera 

425104620 Mount Gambier (C) 406 South-Eastern SA - West Wimmera 

425108341 Wattle Range (DC) - East 406 South-Eastern SA - West Wimmera 

425108344 Wattle Range (DC) - West 406 South-Eastern SA - West Wimmera 

430051190 Cleve (DC) 407 Whyalla-Port Lincoln-Ceduna 

430051750 Elliston (DC) 407 Whyalla-Port Lincoln-Ceduna 

430051960 Franklin Harbour (DC) 407 Whyalla-Port Lincoln-Ceduna 

430053220 Kimba (DC) 407 Whyalla-Port Lincoln-Ceduna 
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430053570 Le Hunte (DC) 407 Whyalla-Port Lincoln-Ceduna 

430053710 Lower Eyre Peninsula (DC) 407 Whyalla-Port Lincoln-Ceduna 

430056300 Port Lincoln (C) 407 Whyalla-Port Lincoln-Ceduna 

430057910 Tumby Bay (DC) 407 Whyalla-Port Lincoln-Ceduna 

430059179 Unincorp. Lincoln 407 Whyalla-Port Lincoln-Ceduna 

430101010 Ceduna (DC) 407 Whyalla-Port Lincoln-Ceduna 

430107490 Streaky Bay (DC) 407 Whyalla-Port Lincoln-Ceduna 

430109249 Unincorp. West Coast 407 Whyalla-Port Lincoln-Ceduna 

435058540 Whyalla (C) 407 Whyalla-Port Lincoln-Ceduna 

435059389 Unincorp. Whyalla 407 Whyalla-Port Lincoln-Ceduna 

435155120 Northern Areas (DC) 408 Port Pirie-Flinders Ranges 

435155400 Orroroo/Carrieton (DC) 408 Port Pirie-Flinders Ranges 

435155540 Peterborough (DC) 408 Port Pirie-Flinders Ranges 

435156451 Port Pirie C Dists (M) - City 408 Port Pirie-Flinders Ranges 

435156454 Port Pirie C Dists (M) Bal 408 Port Pirie-Flinders Ranges 

435159459 Unincorp. Pirie 408 Port Pirie-Flinders Ranges 

435201830 Flinders Ranges (DC) 408 Port Pirie-Flinders Ranges 

435204830 Mount Remarkable (DC) 408 Port Pirie-Flinders Ranges 

435206090 Port Augusta (C) 408 Port Pirie-Flinders Ranges 

435209529 Unincorp. Flinders Ranges 408 Port Pirie-Flinders Ranges 

435250250 Anangu Pitjantjatjara (AC) 901 Self-contained labour market 

435251330 Coober Pedy (DC) 409 Coober Pedy-Roxby Downs 

435254000 Maralinga Tjarutja (AC) 901 Self-contained labour market 

435256970 Roxby Downs (M) 409 Coober Pedy-Roxby Downs 

435259589 Unincorp. Far North 409 Coober Pedy-Roxby Downs 

 

Western Auatralia 
SLA Code SLA Name FER Code FER Name 

505051310 Cambridge (T) 501 North Perth-Joondalup 

505051750 Claremont (T) 501 North Perth-Joondalup 

505052170 Cottesloe (T) 501 North Perth-Joondalup 

505055740 Mosman Park (T) 501 North Perth-Joondalup 

505056580 Nedlands (C) 501 North Perth-Joondalup 

505056930 Peppermint Grove (S) 501 North Perth-Joondalup 

505057081 Perth (C) – Inner 501 North Perth-Joondalup 

505057082 Perth (C) - Remainder 501 North Perth-Joondalup 

505057980 Subiaco (C) 501 North Perth-Joondalup 

505058570 Vincent (T) 501 North Perth-Joondalup 

505100350 Bassendean (T) 502 North-Eastern Perth 

505100420 Bayswater (C) 502 North-Eastern Perth 

505104200 Kalamunda (S) 503 South-Eastern Perth 

505106090 Mundaring (S) 502 North-Eastern Perth 

505108050 Swan (C) 502 North-Eastern Perth 

505154171 Joondalup (C) - North 501 North Perth-Joondalup 

505154174 Joondalup (C) - South 501 North Perth-Joondalup 

505157914 Stirling (C) - Central 501 North Perth-Joondalup 

505157915 Stirling (C) - Coastal 501 North Perth-Joondalup 

505157916 Stirling (C) - South-Eastern 501 North Perth-Joondalup 

505158761 Wanneroo (C) - North-East 501 North Perth-Joondalup 

505158764 Wanneroo (C) - North-West 501 North Perth-Joondalup 

505158767 Wanneroo (C) - South 501 North Perth-Joondalup 

505201820 Cockburn (C) 504 Fremantle-Mandurah 

505203150 East Fremantle (T) 504 Fremantle-Mandurah 

505203431 Fremantle (C) - Inner 504 Fremantle-Mandurah 
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505203432 Fremantle (C) - Remainder 504 Fremantle-Mandurah 

505204830 Kwinana (T) 504 Fremantle-Mandurah 

505205320 Melville (C) 504 Fremantle-Mandurah 

505207490 Rockingham (C) 504 Fremantle-Mandurah 

505250210 Armadale (C) 503 South-Eastern Perth 

505250490 Belmont (C) 503 South-Eastern Perth 

505251330 Canning (C) 503 South-Eastern Perth 

505253780 Gosnells (C) 503 South-Eastern Perth 

505257700 Serpentine-Jarrahdale (S) 503 South-Eastern Perth 

505257840 South Perth (C) 503 South-Eastern Perth 

505258510 Victoria Park (T) 503 South-Eastern Perth 

510015110 Mandurah (C) 504 Fremantle-Mandurah 

510016230 Murray (S) 504 Fremantle-Mandurah 

510031190 Bunbury (C) 509 Bunbury-Collie-South 

510031401 Capel (S) - Pt A 509 Bunbury-Collie-South 

510032661 Dardanup (S) - Pt A 509 Bunbury-Collie-South 

510033991 Harvey (S) - Pt A 509 Bunbury-Collie-South 

510100630 Boddington (S) 507 Upper Great Southern WA 

510101404 Capel (S) - Pt B 509 Bunbury-Collie-South 

510101890 Collie (S) 509 Bunbury-Collie-South 

510102664 Dardanup (S) - Pt B 509 Bunbury-Collie-South 

510102870 Donnybrook-Balingup (S) 509 Bunbury-Collie-South 

510103994 Harvey (S) - Pt B 509 Bunbury-Collie-South 

510108820 Waroona (S) 509 Bunbury-Collie-South 

510150280 Augusta-Margaret River (S) 510 Margaret River-Busselton 

510151260 Busselton (S) 510 Margaret River-Busselton 

510200770 Boyup Brook (S) 509 Bunbury-Collie-South 

510200840 Bridgetown-Greenbushes (S) 509 Bunbury-Collie-South 

510205180 Manjimup (S) 509 Bunbury-Collie-South 

510206300 Nannup (S) 509 Bunbury-Collie-South 

515051050 Broomehill (S) 507 Upper Great Southern WA 

515053640 Gnowangerup (S) 507 Upper Great Southern WA 

515054130 Jerramungup (S) 507 Upper Great Southern WA 

515054340 Katanning (S) 507 Upper Great Southern WA 

515054480 Kent (S) 507 Upper Great Southern WA 

515054550 Kojonup (S) 507 Upper Great Southern WA 

515058120 Tambellup (S) 507 Upper Great Southern WA 

515059380 Woodanilling (S) 507 Upper Great Southern WA 

515100081 Albany (C) - Central 508 Albany and surrounds 

515100084 Albany (C) Bal 508 Albany and surrounds 

515102240 Cranbrook (S) 508 Albany and surrounds 

515102730 Denmark (S) 508 Albany and surrounds 

515107210 Plantagenet (S) 508 Albany and surrounds 

520050910 Brookton (S) 507 Upper Great Southern WA 

520052310 Cuballing (S) 507 Upper Great Southern WA 

520053010 Dumbleyung (S) 507 Upper Great Southern WA 

520056440 Narrogin (T) 507 Upper Great Southern WA 

520056510 Narrogin (S) 507 Upper Great Southern WA 

520057140 Pingelly (S) 507 Upper Great Southern WA 

520058610 Wagin (S) 507 Upper Great Southern WA 

520058680 Wandering (S) 507 Upper Great Southern WA 

520058890 West Arthur (S) 507 Upper Great Southern WA 

520059100 Wickepin (S) 507 Upper Great Southern WA 

520059170 Williams (S) 507 Upper Great Southern WA 

520102100 Corrigin (S) 507 Upper Great Southern WA 

520104620 Kondinin (S) 507 Upper Great Southern WA 

520104760 Kulin (S) 507 Upper Great Southern WA 

520104900 Lake Grace (S) 507 Upper Great Southern WA 

525051680 Chittering (S) 505 Gingin-Midlands-Greenough River 

525052590 Dandaragan (S) 505 Gingin-Midlands-Greenough River 

525053570 Gingin (S) 505 Gingin-Midlands-Greenough River 
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525055600 Moora (S) 505 Gingin-Midlands-Greenough River 

525058540 Victoria Plains (S) 506 Northam-Merredin-Mt Marshall 

525100560 Beverley (S) 507 Upper Great Southern WA 

525102450 Cunderdin (S) 506 Northam-Merredin-Mt Marshall 

525102520 Dalwallinu (S) 505 Gingin-Midlands-Greenough River 

525102940 Dowerin (S) 506 Northam-Merredin-Mt Marshall 

525103710 Goomalling (S) 506 Northam-Merredin-Mt Marshall 

525104690 Koorda (S) 506 Northam-Merredin-Mt Marshall 

525106650 Northam (T) 506 Northam-Merredin-Mt Marshall 

525106720 Northam (S) 506 Northam-Merredin-Mt Marshall 

525107350 Quairading (S) 507 Upper Great Southern WA 

525108190 Tammin (S) 506 Northam-Merredin-Mt Marshall 

525108330 Toodyay (S) 506 Northam-Merredin-Mt Marshall 

525109310 Wongan-Ballidu (S) 506 Northam-Merredin-Mt Marshall 

525109450 Wyalkatchem (S) 506 Northam-Merredin-Mt Marshall 

525109730 York (S) 506 Northam-Merredin-Mt Marshall 

525151120 Bruce Rock (S) 506 Northam-Merredin-Mt Marshall 

525154410 Kellerberrin (S) 506 Northam-Merredin-Mt Marshall 

525155460 Merredin (S) 506 Northam-Merredin-Mt Marshall 

525155880 Mount Marshall (S) 506 Northam-Merredin-Mt Marshall 

525155950 Mukinbudin (S) 506 Northam-Merredin-Mt Marshall 

525156370 Narembeen (S) 506 Northam-Merredin-Mt Marshall 

525156860 Nungarin (S) 506 Northam-Merredin-Mt Marshall 

525158400 Trayning (S) 506 Northam-Merredin-Mt Marshall 

525159030 Westonia (S) 506 Northam-Merredin-Mt Marshall 

525159660 Yilgarn (S) 506 Northam-Merredin-Mt Marshall 

530014281 Kalgoorlie/Boulder (C) - Pt A 512 Kalgoorlie-Wiluna 

530051960 Coolgardie (S) 512 Kalgoorlie-Wiluna 

530054284 Kalgoorlie/Boulder (C) - Pt B 512 Kalgoorlie-Wiluna 

530054970 Laverton (S) 512 Kalgoorlie-Wiluna 

530055040 Leonora (S) 512 Kalgoorlie-Wiluna 

530055390 Menzies (S) 512 Kalgoorlie-Wiluna 

530056620 Ngaanyatjarraku (S) 901 Self-contained labour market 

530103080 Dundas (S) 513 Esperance and surrounds 

530103290 Esperance (S) 513 Esperance and surrounds 

530107420 Ravensthorpe (S) 513 Esperance and surrounds 

535033500 Geraldton (C) 511 Geraldton-Shark Bay-West 

535033851 Greenough (S) - Pt A 511 Geraldton-Shark Bay-West 

535051540 Carnarvon (S) 514 Carnarvon-Gascoyne 

535053360 Exmouth (S) 901 Self-contained labour market 

535057770 Shark Bay (S) 511 Geraldton-Shark Bay-West 

535058470 Upper Gascoyne (S) 514 Carnarvon-Gascoyne 

535102380 Cue (S) 511 Geraldton-Shark Bay-West 

535105250 Meekatharra (S) 511 Geraldton-Shark Bay-West 

535105810 Mount Magnet (S) 511 Geraldton-Shark Bay-West 

535106160 Murchison (S) 511 Geraldton-Shark Bay-West 

535107630 Sandstone (S) 901 Self-contained labour market 

535109250 Wiluna (S) 512 Kalgoorlie-Wiluna 

535109590 Yalgoo (S) 511 Geraldton-Shark Bay-West 

535151470 Carnamah (S) 505 Gingin-Midlands-Greenough River 

535151610 Chapman Valley (S) 511 Geraldton-Shark Bay-West 

535152030 Coorow (S) 505 Gingin-Midlands-Greenough River 

535153854 Greenough (S) - Pt B 511 Geraldton-Shark Bay-West 

535154060 Irwin (S) 505 Gingin-Midlands-Greenough River 

535155530 Mingenew (S) 505 Gingin-Midlands-Greenough River 

535155670 Morawa (S) 505 Gingin-Midlands-Greenough River 

535156020 Mullewa (S) 511 Geraldton-Shark Bay-West 

535156790 Northampton (S) 511 Geraldton-Shark Bay-West 

535157000 Perenjori (S) 505 Gingin-Midlands-Greenough River 

535158260 Three Springs (S) 505 Gingin-Midlands-Greenough River 

540053220 East Pilbara (S) 901 Self-contained labour market 
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540057280 Port Hedland (T) 516 Port Hedland 

540100250 Ashburton (S) 515 Ashburton-Roebourne 

540107560 Roebourne (S) 515 Ashburton-Roebourne 

545053920 Halls Creek (S) 901 Self-contained labour market 

545059520 Wyndham-East Kimberley (S) 901 Self-contained labour market 

545100980 Broome (S) 517 Broome-West Kimberley 

545102800 Derby-West Kimberley (S) 517 Broome-West Kimberley 

 

Tasmania 
SLA Code SLA Name FER Code FER Name 

605050410 Brighton (M) 604 Glenorchy-Derwent Valley-Central Tasmania 

605051410 Clarence (C) 602 Sorrell-Tasman Peninsula 

605051511 Derwent Valley (M) - Pt A 604 Glenorchy-Derwent Valley-Central Tasmania 

605052610 Glenorchy (C) 604 Glenorchy-Derwent Valley-Central Tasmania 

605052811 Hobart (C) – Inner 601 Hobart 

605052812 Hobart (C) - Remainder 601 Hobart 

605053611 Kingborough (M) - Pt A 603 Huon-Southern Tasmania 

605054811 Sorell (M) - Pt A 602 Sorrell-Tasman Peninsula 

610051010 Central Highlands (M) 604 Glenorchy-Derwent Valley-Central Tasmania 

610051512 Derwent Valley (M) - Pt B 604 Glenorchy-Derwent Valley-Central Tasmania 

610052410 Glamorgan/Spring Bay (M) 605 East Coast Tasmania 

610053010 Huon Valley (M) 603 Huon-Southern Tasmania 

610053612 Kingborough (M) - Pt B 603 Huon-Southern Tasmania 

610054812 Sorell (M) - Pt B 602 Sorrell-Tasman Peninsula 

610055010 Southern Midlands (M) 604 Glenorchy-Derwent Valley-Central Tasmania 

610055210 Tasman (M) 602 Sorrell-Tasman Peninsula 

615052211 George Town (M) - Pt A 607 Launceston and surrounds 

615054011 Launceston (C) - Inner 607 Launceston and surrounds 

615054012 Launceston (C) - Pt B 607 Launceston and surrounds 

615054211 Meander Valley (M) - Pt A 607 Launceston and surrounds 

615054611 Northern Midlands (M) - Pt A 607 Launceston and surrounds 

615055811 West Tamar (M) - Pt A 607 Launceston and surrounds 

615102212 George Town (M) - Pt B 607 Launceston and surrounds 

615104013 Launceston (C) - Pt C 607 Launceston and surrounds 

615104212 Meander Valley (M) - Pt B 610 Meander Valley 

615104612 Northern Midlands (M) - Pt B 607 Launceston and surrounds 

615105812 West Tamar (M) - Pt B 607 Launceston and surrounds 

615150210 Break O'Day (M) 605 East Coast Tasmania 

615151810 Dorset (M) 606 Dorset 

615152010 Flinders (M) 614 Flinders 

620050611 Burnie (C) - Pt A 609 Burnie-Waratah 

620050811 Central Coast (M) - Pt A 608 Devonport and surrounds 

620051610 Devonport (C) 608 Devonport and surrounds 

620053811 Latrobe (M) - Pt A 608 Devonport and surrounds 

620055411 Waratah/Wynyard (M) - Pt A 609 Burnie-Waratah 

620100612 Burnie (C) - Pt B 609 Burnie-Waratah 

620100812 Central Coast (M) - Pt B 608 Devonport and surrounds 

620101210 Circular Head (M) 612 Circular Head 

620103210 Kentish (M) 608 Devonport and surrounds 

620103410 King Island (M) 613 King Island 

620103812 Latrobe (M) - Pt B 608 Devonport and surrounds 

620105412 Waratah/Wynyard (M) - Pt B 609 Burnie-Waratah 

620155610 West Coast (M) 611 West Coast Tasmania 

 

Northern Terrirory 
SLA Code SLA Name FER Code FER Name 

705051004 Alawa 702 Northern Darwin suburbs 

705051008 Anula 702 Northern Darwin suburbs 

705051011 Bayview-Woolner 701 Inner Darwin 

705051014 Brinkin 702 Northern Darwin suburbs 
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705051018 City – Inner 701 Inner Darwin 

705051024 Coconut Grove 702 Northern Darwin suburbs 

705051028 Fannie Bay 701 Inner Darwin 

705051034 Jingili 702 Northern Darwin suburbs 

705051038 Karama 702 Northern Darwin suburbs 

705051044 Larrakeyah 701 Inner Darwin 

705051048 Leanyer 702 Northern Darwin suburbs 

705051052 Lee Point-Leanyer Swamp 702 Northern Darwin suburbs 

705051054 Ludmilla 701 Inner Darwin 

705051058 Malak 702 Northern Darwin suburbs 

705051064 Marrara 702 Northern Darwin suburbs 

705051068 Millner 702 Northern Darwin suburbs 

705051074 Moil 702 Northern Darwin suburbs 

705051078 Nakara 702 Northern Darwin suburbs 

705051084 Narrows 701 Inner Darwin 

705051088 Nightcliff 702 Northern Darwin suburbs 

705051094 Parap 701 Inner Darwin 

705051098 Rapid Creek 702 Northern Darwin suburbs 

705051104 Stuart Park 701 Inner Darwin 

705051108 The Gardens 701 Inner Darwin 

705051114 Tiwi 702 Northern Darwin suburbs 

705051118 Wagaman 702 Northern Darwin suburbs 

705051124 Wanguri 702 Northern Darwin suburbs 

705051128 Winnellie 701 Inner Darwin 

705051134 Wulagi 702 Northern Darwin suburbs 

705051138 City – Remainder 703 East Arm-Litchfield West 

705101169 East Arm 703 East Arm-Litchfield West 

705102802 Bakewell 704 Palmerston-Litchfield East 

705102804 Driver 704 Palmerston-Litchfield East 

705102806 Durack 704 Palmerston-Litchfield East 

705102808 Gray 704 Palmerston-Litchfield East 

705102811 Gunn-Palmerston City 704 Palmerston-Litchfield East 

705102814 Moulden 704 Palmerston-Litchfield East 

705102818 Woodroffe 704 Palmerston-Litchfield East 

705102824 Palmerston (C) Bal 704 Palmerston-Litchfield East 

705202304 Litchfield (S) - Pt A 703 East Arm-Litchfield West 

705202308 Litchfield (S) - Pt B 704 Palmerston-Litchfield East 

710050540 Belyuen (CGC) 901 Self-contained labour market 

710050700 Coomalie (CGC) 704 Palmerston-Litchfield East 

710050759 Cox-Finniss 707 Daly-Cox-Finniss 

710050770 Cox Peninsula (CGC) 707 Daly-Cox-Finniss 

710104050 Tiwi Islands (CGC) 705 Tiwi Islands 

710152000 Jabiru (T) 706 Jabiru-South Alligator 

710152240 Kunbarllanjnja (CGC) 708 Kunbarllanjnja 

710153309 South Alligator 706 Jabiru-South Alligator 

710154809 West Arnhem 709 West Arnhem 

710200809 Daly 707 Daly-Cox-Finniss 

710202380 Nauiyu Nambiyu (CGC) 707 Daly-Cox-Finniss 

710203030 Pine Creek (CGC) 707 Daly-Cox-Finniss 

710204020 Thamarrurr (CGC) 707 Daly-Cox-Finniss 

710250330 Angurugu (CGC) 713 Groote Eylandt and surrounding islands 

710251209 East Arnhem – Bal 712 East Arnhem 

710251609 Groote Eylandt 713 Groote Eylandt and surrounding islands 

710252340 Marngarr (CGC) 712 East Arnhem 

710252409 Nhulunbuy 712 East Arnhem 

710252500 Numbulwar Numburindi (CGC) 901 Self-contained labour market 

710300570 Binjari (CGC) 710 Katherine-Mataranka 

710300600 Borroloola (CGC) 714 Borroloola and surrounds 

710300790 Daguragu (CGC) 716 Daguragu-Lajamanu 

710301409 Elsey 710 Katherine-Mataranka 

710301809 Gulf 714 Borroloola and surrounds 
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710302100 Jilkminggan (CGC) 710 Katherine-Mataranka 

710302200 Katherine (T) 710 Katherine-Mataranka 

710302270 Lajamanu (CGC) 716 Daguragu-Lajamanu 

710302360 Mataranka (CGC) 710 Katherine-Mataranka 

710302530 Nyirranggulung Mardrulk Ngadberre (CGC) 710 Katherine-Mataranka 

710304030 Timber Creek (CGC) 711 Timber Creek-Victoria and surrounds 

710304409 Victoria 711 Timber Creek-Victoria and surrounds 

710304600 Walangeri Ngumpinku (CGC) 711 Timber Creek-Victoria and surrounds 

710305050 Yugul Mangi (CGC) 710 Katherine-Mataranka 

710350300 Alpurrurulam (CGC) 901 Self-contained labour market 

710351350 Elliott District (CGC) 715 Tennant Creek-Barkly 

710353409 Tableland 715 Tennant Creek-Barkly 

710353800 Tennant Creek (T) 715 Tennant Creek-Barkly 

710354009 Tennant Creek - Bal 715 Tennant Creek-Barkly 

710400201 Alice Springs (T) - Charles 719 Alice Springs and surrounds 

710400203 Alice Springs (T) - Heavitree 719 Alice Springs and surrounds 

710400205 Alice Springs (T) - Larapinta 719 Alice Springs and surrounds 

710400207 Alice Springs (T) - Ross 719 Alice Springs and surrounds 

710400208 Alice Springs (T) - Stuart 719 Alice Springs and surrounds 

710400360 Anmatjere (CGC) 717 Tanami-Hanson and surrounds 

710400400 Arltarlpilta (CGC) 719 Alice Springs and surrounds 

710401909 Hanson 717 Tanami-Hanson and surrounds 

710402320 Ltyentye Purte (CGC) 720 Ltyentye Purte 

710403009 Petermann-Simpson 722 Petermann-Simpson 

710403209 Sandover 719 Alice Springs and surrounds 

710403609 Tanami 717 Tanami-Hanson and surrounds 

710403650 Tapatjatjaka (CGC) 721 Tapatjatjaka 

710404650 Wallace Rockhole (CGC) 901 Self-contained labour market 

710404700 Watiyawanu (CGC) 901 Self-contained labour market 

710405000 Yuendumu (CGC) 718 Yuendumu 

 

Australian Capital Territory 
SLA Code SLA Name FER Code FER Name 

805050089 Acton 801 ACT and surrounds 

805050189 Ainslie 801 ACT and surrounds 

805050639 Braddon 801 ACT and surrounds 

805050909 Campbell 801 ACT and surrounds 

805051449 City 801 ACT and surrounds 

805051889 Dickson 801 ACT and surrounds 

805051989 Downer 801 ACT and surrounds 

805052169 Duntroon 801 ACT and surrounds 

805053609 Hackett 801 ACT and surrounds 

805055049 Kowen 801 ACT and surrounds 

805055229 Lyneham 801 ACT and surrounds 

805055769 Majura 801 ACT and surrounds 

805056389 O'Connor 801 ACT and surrounds 

805057209 Reid 801 ACT and surrounds 

805057479 Russell 801 ACT and surrounds 

805058289 Turner 801 ACT and surrounds 

805058559 Watson 801 ACT and surrounds 

805100279 Aranda 801 ACT and surrounds 

805100459 Belconnen Town Centre 801 ACT and surrounds 

805100549 Belconnen - SSD Bal 801 ACT and surrounds 

805100729 Bruce 801 ACT and surrounds 

805101179 Charnwood 801 ACT and surrounds 

805101629 Cook 801 ACT and surrounds 

805102139 Dunlop 801 ACT and surrounds 

805102259 Evatt 801 ACT and surrounds 

805102619 Florey 801 ACT and surrounds 

805102709 Flynn 801 ACT and surrounds 
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805102889 Fraser 801 ACT and surrounds 

805103249 Giralang 801 ACT and surrounds 

805103879 Hawker 801 ACT and surrounds 

805103969 Higgins 801 ACT and surrounds 

805104149 Holt 801 ACT and surrounds 

805104779 Kaleen 801 ACT and surrounds 

805105139 Latham 801 ACT and surrounds 

805105409 McKellar 801 ACT and surrounds 

805105589 Macgregor 801 ACT and surrounds 

805105679 Macquarie 801 ACT and surrounds 

805105949 Melba 801 ACT and surrounds 

805106669 Page 801 ACT and surrounds 

805107569 Scullin 801 ACT and surrounds 

805107659 Spence 801 ACT and surrounds 

805108649 Weetangera 801 ACT and surrounds 

805151269 Chifley 801 ACT and surrounds 

805151719 Curtin 801 ACT and surrounds 

805152439 Farrer 801 ACT and surrounds 

805153069 Garran 801 ACT and surrounds 

805154239 Hughes 801 ACT and surrounds 

805154419 Isaacs 801 ACT and surrounds 

805155319 Lyons 801 ACT and surrounds 

805155859 Mawson 801 ACT and surrounds 

805156489 O'Malley 801 ACT and surrounds 

805156849 Pearce 801 ACT and surrounds 

805156939 Phillip 801 ACT and surrounds 

805158109 Torrens 801 ACT and surrounds 

805201089 Chapman 801 ACT and surrounds 

805202079 Duffy 801 ACT and surrounds 

805202529 Fisher 801 ACT and surrounds 

805204059 Holder 801 ACT and surrounds 

805207389 Rivett 801 ACT and surrounds 

805207749 Stirling 801 ACT and surrounds 

805207839 Stromlo 801 ACT and surrounds 

805208469 Waramanga 801 ACT and surrounds 

805208739 Weston 801 ACT and surrounds 

805208829 Weston Creek-Stromlo - SSD Bal 801 ACT and surrounds 

805250339 Banks 801 ACT and surrounds 

805250609 Bonython 801 ACT and surrounds 

805250819 Calwell 801 ACT and surrounds 

805251359 Chisholm 801 ACT and surrounds 

805251549 Conder 801 ACT and surrounds 

805252349 Fadden 801 ACT and surrounds 

805253159 Gilmore 801 ACT and surrounds 

805253289 Gordon 801 ACT and surrounds 

805253339 Gowrie 801 ACT and surrounds 

805253379 Greenway 801 ACT and surrounds 

805254509 Isabella Plains 801 ACT and surrounds 

805254869 Kambah 801 ACT and surrounds 

805255489 Macarthur 801 ACT and surrounds 

805256129 Monash 801 ACT and surrounds 

805256579 Oxley 801 ACT and surrounds 

805257289 Richardson 801 ACT and surrounds 

805258019 Theodore 801 ACT and surrounds 

805258189 Tuggeranong - SSD Bal 801 ACT and surrounds 

805258379 Wanniassa 801 ACT and surrounds 

805350369 Barton 801 ACT and surrounds 

805351809 Deakin 801 ACT and surrounds 

805352789 Forrest 801 ACT and surrounds 

805352979 Fyshwick 801 ACT and surrounds 

805353429 Griffith 801 ACT and surrounds 
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805353789 Harman 801 ACT and surrounds 

805354329 Hume 801 ACT and surrounds 

805354589 Jerrabomberra 801 ACT and surrounds 

805354959 Kingston 801 ACT and surrounds 

805356219 Narrabundah 801 ACT and surrounds 

805356309 Oaks Estate 801 ACT and surrounds 

805356759 Parkes 801 ACT and surrounds 

805357029 Pialligo 801 ACT and surrounds 

805357119 Red Hill 801 ACT and surrounds 

805357929 Symonston 801 ACT and surrounds 

805358919 Yarralumla 801 ACT and surrounds 

805400239 Amaroo 801 ACT and surrounds 

805403519 Gungahlin 801 ACT and surrounds 

805403529 Gungahlin-Hall - SSD Bal 801 ACT and surrounds 

805403689 Hall 801 ACT and surrounds 

805403819 Harrison 801 ACT and surrounds 

805406039 Mitchell 801 ACT and surrounds 

805406249 Ngunnawal 801 ACT and surrounds 

805406279 Nicholls 801 ACT and surrounds 

805406719 Palmerston 801 ACT and surrounds 

810059009 Remainder of ACT 801 ACT and surrounds 
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ABSTRACT 

Wallis and North (1986) examined economic development by dividing economic activity into 

a transactions sector and a transformation sector. They and others (Dollery and Leong, 1998) 

suggest a positive association between national economic growth and the total resources used 

in the transactions sector, expressed as a share of Gross National Product. Bischoff (2002) 

found that the increasing share of transactions activities in Germany was due to the increasing 

productivity of transactions agents, relative to transformation agents, as transaction services 

enabled gains from new technologies to be captured. This paper describes the share of the 

transactions sector in the labour force, by industry and by state, using detailed data on 

occupation by industry of employment from the Australian Census of Population for 1991, 

1996, 2001 and 2006; and compares the results with state productivity per employed person, 

before drawing implications for regional policy. 

 

INTRODUCTION 

This paper is part of a larger project to develop useable indicators of the size and structure of 

the transactions sector in the regions of Australia, following the pioneering work on national 

transactions sectors of Wallis and North (1986), for the United States, and of Dollery and 

Leong (1998) for Australia. The aim is to demonstrate that similar estimates of the 

transactions sector are feasible for regional economies, and, if so, to use those estimates to 

examine whether inter-regional differences in economic growth and productivity are related to 

the size of the regional transactions sectors. 

The working hypothesis is that the size and structure of the local transactions sector facilitates 

the reallocation of resources necessary for the specialisation and division of labour increasing 

the productivity, competitiveness and adaptability of an economy.   

This paper uses data from the Australian Census of Population to construct measures of the 

transactions sectors of Australia and the States, in total and by industry, and compares these 

estimates with available measures of productivity, in total and by industry.  

The paper begins by reviewing literature on the transactions sector and productivity, and 

describing the measures chosen and the procedure for estimation. It then provides some 

discussion on productivity and presents available data for industries and States. There follows 

a discussion of the results, the implications of a transactions sector for regional policy, and 

opportunities for further research.   

LITERATURE REVIEW 

From the beginning the literature on the transactions sector has been concerned with the 

relationship between the value of the resources purchased to facilitate transactions and gross 
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product, productivity, competitiveness and growth. (Wallis and North, 1986; Dollery and 

Leong, 1998; Bischoff, 2002) North (1987, p. 427) describes the work of Wallis and North 

(1986) as a contribution to the measurement of the efficiency of political and economic 

institutions in their support of economic growth.  

Wallis and North (1986, p. 95) begin their article with the principle of comparative advantage 

in which production from a given number of producers can be increased simply by 

reallocating production to those producers with the lowest opportunity costs. Similarly the 

social welfare generated by a fixed endowment of goods can be increased by reallocating 

those goods between consumers according to their differing preferences.  

For generations economists have taught that the source of productivity increase and 

competitiveness in an economy is change in the allocation of resources to achieve greater 

specialization and efficiency (Wallis and North, 1986). This reallocation is economic 

innovation. Reallocation is how new markets are entered, and how new ways of organising 

production, new products and new technologies are implemented. Reallocation is how 

communities grow output, productivity, competitiveness and economic welfare. The existence 

of transaction costs affecting the reallocation of resources is the fundamental economizing 

reason for the existence of a transactions sector. It determines the rate at which specialization 

and division of labour proceeds to accommodate changes in technology and preferences, and 

therefore the rate of productivity growth. 

No change in economic performance can be achieved without a transaction. Transactions are 

required to convert new knowledge into new technology and to put new technology into 

practice. Transactions are required to achieve structural change. There can be no innovation, 

defined as a change in practice, without transactions.  

Reallocating resources is not easy, as demonstrated by the continuation in use of less than best 

practice organisation, trade, products and technology. In any community, the speed with 

which resources can be reallocated constrains the rate of growth of productivity, 

competitiveness and economic welfare. 

Wallis and North (1986, p. 95) note that by introducing transaction costs, Coase (1937, 1960) 

provided new insight into the way the economic system evolves. Transaction costs are the 

costs of making exchanges, excluding the price or the value of the traded goods or services. 

Reallocating production or goods has a cost and the gains from specialization and division of 

labour are not free. 

The transactions sector provides the services which facilitate the transactions necessary for 

specialization and division of labour. The transformation sector provides the balance of the 

goods and services traded and consumed in the economy. (Wallis and North 1986: 97) 

Estimating the Transactions Sector 

Wallis and North (1986, p. 97) subdivide economic activities in the market sector of the 

economy into two sub-sectors: the transactions sector contains those activities that support the 

exchange or reallocation of resources, and the transformation sector contains the remaining 

activities, which transform resources into goods and services. Their estimates follow the 

national accounts framework and exclude the value of economic activities achieved by non-

market means, such as through unpaid voluntary or self-help activity. 

Wallis and North measure the transactions sector as the sum of the total resources used in 

conducting transaction services from the transactions industries and government, and the 

wage costs of workers in transactions occupations who are employed in the transformation 

sector. They found that the value of resources used to produce marketed transaction services 
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in the United States increased from 25 per cent of Gross National Product (GNP) in 1870 to 

50 per cent of GNP in 1970. (1986, p. 120) 

For Australia, Dollery and Leong (1998, p. 225) found that the value of resources used to 

produce marketed transactions services increased from 32 per cent of Gross Domestic Product 

(GDP) in 1911 to 60 per cent of GDP in 1991.  

The Transactions Sector and Structural Change 

Wallis and North (1986, pp. 120-121) interpret their results of an increase in the value of 

resources used to provide transactions services as consistent with the transaction costs of the 

major structural changes in the economy over the same period. They point to such structural 

changes as urbanization, industrial transformation from agriculture to manufacturing to 

services, and the development of major corporations. These structural changes reallocated 

resources and generated productivity growth through an increase in specialization and 

division of labour.  

Several explanations have been advanced to explain the observed increase in the effort 

required to conduct transactions and reallocate resources.  

 

Wallis and North point first to an increase in the proportion of exchanges that are conducted 

between strangers and which therefore require more searching, more complex forms of 

contract and more enforcement. Secondly, they suggest that the development of mass 

production increased the complexity and size of businesses and resources required for internal 

coordination of inputs, production, distribution and marketing. Finally, they point to an 

increase over time in ―…the rule-making ability of executive departments of the government‖, 

an intervention which increased transaction costs in the rest of the economy (1986, pp. 122-

123; Dollery and Leong, 1998, pp. 227-228).   

Porter (1990) describes the complex transactions involved in raising the productivity and 

competitiveness of a region or a nation. To be competitive they must find ways to develop 

and sustain local clusters of world-class skills, suppliers, customers and rivals. Individual 

businesses must establish and maintain both quality operations, and strong financial, logistics, 

supply chain and service linkages to growing markets and to the multinational enterprises 

which manage much of world trade.  

Interpreting the Growth of the Transactions Sector 

Wallis and North (1986, pp. 120-121) interpret their numbers to mean that: ―Productivity 

increase comes from increasing the efficiency of the inputs in the transformation process. 

…the costs of transacting may have been as much a limiting factor on economic growth as 

transformation costs.‖ While true, this wording is incomplete because it appears to suggest 

that productivity increase does not also come from increases in the efficiency of the inputs in 

the transactions sector.  

This awkward expression has been interpreted to explain the rising share of resources flowing 

to the transactions sector as a result of an inelastic demand from the transformation sector for 

transaction services driving up the total cost of transaction services. Such a process would 

starve the transformation sector of resources and eventually limit economic growth. (Bischoff, 

2002, p. 163) points out that Wallis and North (1986) ―…give no empirical support for their 

conclusion according to which the increasing size of the transactions sector is caused by an 

increase in transaction costs.‖  
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Bischoff (2002, pp. 177-178) attributes to Loechel (1995) the argument ―…that the growing 

share of transaction activities results from an increase rather than a decrease in their 

productivity and hence has no negative effect on economic growth.‖ He goes on to provide 

empirical evidence to demonstrate that from 1985 to 1993 in West German industries there 

was an increase in the share of the labour force engaged in transaction activities, that 

transaction workers were on-average more productive than transformation workers but that 

the share of transaction workers had no significant effect on productivity growth within an 

industry. (2002, p. 178) This provides improved empirical support for the increasing 

productivity view to add to that provided by Loechel (1995) and by Bischoff and Bohnet 

(2000). 

In a later paper (North and Wallis, 1994, pp. 609-610) Wallis and North note that in their 

1986 paper: ―The numbers suggest that the growth of the transactions sector may be a drag on 

economic growth, that firms incur increasing transaction costs to manage their ever growing 

size and complexity, and that these costs may gradually erode the productivity gains 

associated with technological change and economies of scale.‖  

They revise their approach at the level of the firm, in a world of positive transaction costs, to 

one in which rational decision makers choose technologies and institutional arrangements 

which minimize total costs, not simply transaction costs. They suggest a production function 

for the firm which includes as arguments the labour, capital, land and intermediate goods 

required to perform the transaction function as well as that required to perform the 

transformation function, the entrepreneurial input required to select the arrangement of 

resources and the available technology and institutions (North and Wallis, 1994, p. 613).  

In this framework entrepreneurship, technology and institutions influence the marginal 

products of land, labour and capital used in both transaction services and transformation 

activities. Intermediate goods are exchanged between the transactions sector and the 

transformation sector and so distribute the benefit of technological change through the 

economy. Technological change can raise the productivity and lower the cost of both the 

transformation and the transaction sectors. For example, ―…[m]anagerial innovation‖, which 

is a technological change in the transactions sector  ―…has been and remains a necessary 

element in the growth and realization of new productive technologies‖ (North and Wallis, 

1994, p. 614). 

North and Wallis (1994, p. 622) conclude ―…that there is a plausible, indeed strong, case to 

be made for the argument that institutional change and falling transaction costs were a 

significant source of economic growth over the last two centuries. …There is not, and should 

not be, a one to one identification between institutions and transaction costs or between 

techniques and transformation costs.‖ 

Economic progress requires economic agents to make a trade-off between allocating resources 

to the transformation sector or to the transaction sector. Rational, profit seeking agents will 

make this allocation on the basis of the marginal value product of resources devoted to one or 

the other of the sectors; the limit on economic growth is diminishing marginal returns in each 

sector. Resources will shift to the sector offering the higher contribution to productivity. The 

elasticity of demand for transaction services by either sector is determined by relative 

marginal returns. The growth of the transactions sector relative to output should depend on the 

relative productivity of transaction services and transformation services. 

Regional Implications 

The transactions sector has a central role in facilitating economic growth however it does not 

appear to be recognised within regional economic development policy. Transaction costs are 
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widely accepted as relevant to regional development theory (Iammarino and McCann, 2006; 

Bell, Tracey and Heide, 2009) but few papers accord the transactions sector a policy role in 

regions. (For an exception see Spiller, 2008.) 

This gap is understandable. 

If the transaction sector develops as rational, profit seeking agents choose to allocate 

resources according to a production function similar to that proposed by North and Wallis 

(1994: 613) then the size of the transactions sector relative to gross product in an open 

national economy with mobile factors of production and entrepreneurship depends upon the 

qualities of the land, the factors of production, the entrepreneurs, the institutions and the 

technologies.  

Provided that factors of production are mobile and there are no barriers to trade between the 

regions of a functioning national market this conclusion suggests that the transactions sector 

will shift between the regions in order to facilitate specialisation, the division of labour and 

productivity improvement. This process should reduce inter-regional differences in 

productivity and increase inter-regional differences in the transactions sector. The transactions 

sector will change in size over time and in distribution over space as technologies, institutions 

and markets create opportunities. In the long run a mobile transactions sector should facilitate 

catch up in low productivity regions and this should cause convergence of regional rates of 

productivity. If so then the inter-regional variability of productivity should be less than the 

inter-regional variability in the size of the transactions sector. 

However, differences in the industry structure of the transactions and transformation sectors 

mean that variations in the qualities of land and constraints on the mobility of labour, capital 

and entrepreneurship may affect the regional or international distribution of the transactions 

sector relative to the transformation sector. 

Differences in the technologies used and the markets served by each industry may cause 

differences between industries in the size of the transactions sector serving an industry 

relative to gross product in that industry.  

The industry structure of a region may affect the size and scope to the local transactions 

sector. Land is not mobile and the size of regional transactions sectors relative to output will 

include the local transactions services required by the particular technology and markets 

associated with those industries which use or extract resources from local land, as well as 

those required to develop and sustain the productivity of other regional industries.  

Technologies and markets also affect the regional and international distribution of the 

transactions sector. For example information and communications technology have separated 

sales, customer service, procurement, recruitment and management from operations. Fly-in 

fly-out is an example of transport technology separating real estate activities for the household 

accommodation of the operating labour force from the location of operations. 

If, for these or other reasons, some regions were to lack the deal-making capability of a 

transactions sector suited to their emerging regional opportunities, then those regions would 

be able to do fewer of the transactions necessary for economic growth and change than other 

regions and there would be inter-regional disparities in productivity and income. 

The vast literature on persistent inter-regional disparity is not reviewed here. However, in a 

recent paper Camagni and Capello (2010, p. 7) review recent developments in Europe and 

argue that regional performance relies on national economic performance; pervasive, 

consistent and effective public administration delivering social and public goods and 
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associated externalities which complement local development capability, and local 

development capability.  

In this formulation national economic performance and public administration are exogenous 

to local economic development. Local development capability is the endogenous factor in 

regional growth. Camagni and Capello (2010: 3, 10) argue that regional policies should 

address ‗territorial capital‘, a concept which contains endowments of natural resources; 

cultural heritage; public, social, private stocks of physical and human capital; agglomerations, 

externalities and networks; entrepreneurship, creativity and leadership; collaborative 

structures including knowledge creation; relational private services, and governance 

structures.  

The local transactions sector, necessary for facilitating internal and external transactions is not 

specifically mentioned but may be within ‗relational private services‘. However, transaction 

cost economics has certainly influenced the development of the concept (Camagni and 

Capello, 2010, p. 9). 

Variations in the inter-regional distribution of the transactions sector may have a role in the 

long term persistence of inter-regional disparities within nations. Perhaps limited mobility of 

labour is limiting regional access to transactions services and constraining innovation and 

technological change in the transactions sector and the transformation sector of regions.  

The matter of interest for this paper is the role of the transactions sector in regional economic 

performance. There are several factors which contribute to regional economic performance. 

This paper asks whether one of them is the size of the regional transactions sector. 

This paper attempts an empirical measure of the share of resources devoted to transaction 

services in regions and compares this measure with measures of regional productivity in order 

to assess whether regional transaction services are related to inter-regional disparity. 

DATA 

The share of resources devoted to transaction services is estimated directly as transactions 

sector employment as a share of total employment using Census data. This procedure avoids 

the requirement for local Input-Output tables or local wage data and provides a comparable 

measure which is readily available to any regional analyst. 

Two sets of estimates were prepared, a cross-section of regions and States for 2006, and a 

time-series of States for the years 1991, 1996, 2001 and 2006.  

Cross-Section Data Set 

For 2006, estimates were prepared for Australia, each State and Territory, the Statistical 

Divisions of South Australia and Victoria, and the Statistical Sub-Divisions of South 

Australia. These data are obtained from the published tables Industry of Employment by 

Occupation from the count of employed persons aged 15 years and over based on place of 

usual residence in the Australian Census of Population and Housing for the year 2006 (ABS, 

2007).  

Total employment in the transactions sector is calculated as total employment in transaction 

industries plus total employment in transactions occupations in transformation industries. 

The transaction industries are defined as Wholesale trade, Retail trade, Financial and 

insurance services, Rental, hiring & real estate services, Professional, scientific and technical 

services and Public administration and safety. Administrative & support services industry 

contains both transactions occupations and transformation activities such as cleaning and 
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packaging; it is treated as a transformation industry in the low estimates and added to 

transaction industries in the high estimates.  

In all other industries except ‗Agriculture, forestry & fishing‘ the transactions occupations are 

defined as Managers, Clerical and administrative workers, and Sales workers. In Agriculture, 

forestry and fishing, the activities of managers include both transformation activities and 

transaction activities, and managers are included only in the high estimates.  

While the procedure differs, these selections of industry and occupation comply well with 

those used by Wallis and North (1986).  

Time Series Data Set 

For the years 1991, 1996, 2001 and 2006, estimates were prepared for Australia and each 

State and Territory. Over this period both the Industry and the Occupational Classifications 

used in the Australian Census of Population and Housing changed. The data used were 

prepared by Australian Bureau of Statistics by re-running Census data for industry and 

occupation against amended specifications provided by the author. These data use the count 

of employed persons aged 15 years and over by place of enumeration excluding overseas 

visitors. Total employment in the transactions sector is calculated as total employment in 

transaction industries plus total employment in transactions occupations in transformation 

industries. 

For the 1991 Census the transactions industries are defined from the Australian Standard 

Industry Classification (See ABS, 1991) as Retail Trade; Finance, Investment and Insurance; 

Real estate agents; Motor Vehicle Hire; Plant Hire and Leasing (adjusted to include leasing 

activities in other sectors); Employment Services; Legal and Accounting Services; Market and 

business consultancy services; Wholesale Trade (including business machine wholesalers); 

and Public administration (including Justice, Foreign Government Representation and 

Defence). 

The 1991 Census used the Australian Standard Classification of Occupations, First Edition 

(See ABS, 1991). For 1996, 2001 and 2006 Census data uses ASCO Second Edition (ABS, 

1997). Transactions occupations were selected from each classification and place in the 

following groups: Managers etc.; Foremen etc.; Sales Workers etc.; Clerical Workers etc.; 

Storepersons; Professional Workers etc., including judges, lawyers, accountants and other 

business professionals; and Protective Workers, including police and security guards. These 

definitions fit well those used by Wallis and North (1986, pp. 126-7): 

―Managers, owners, and proprietors: including other managers, administrators, dealers (in 

trade), bankers (in FIRE);  

Foremen: including foremen, inspectors, gaugers, weighers, postmasters, and conductors; 

(includes graders and sorters) 

Sales workers: including …agents, shipping agents, purchasing agents, insurance and real estate 

agents; sales clerks, sales workers, newsboys, sales agents, and other sales workers;  

Clerical workers: bookkeepers, cashiers, secretaries, stenographers, office machine operators, 

telephone operators, typists, shipping clerks, receiving clerks, clerks, and other clerical workers; 

Professional workers: accountants, lawyers, judges, notaries, and personnel and labor relations 

workers; 

Protective workers: police, guards, watchmen, marshalls, sheriffs, detectives, and constables.‖  
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RESULTS 

Table 1 shows the low and high estimates of the transactions sectors and average taxable 

income in the States. The correlation coefficient between the share of the transactions sector 

and average taxable income was 0.86 for the high estimate and 0.85 for the low estimate. 

None of the observed average taxable income observations were more than two standard 

deviations from the sample mean. 

Table 1: Transactions Sector Employment as a Share of Total Employment and Average 

Taxable Income, States, 2006. 

State SA Vic NSW Qld WA Tas ACT NT 

 % 

Low % 48.09 51.07 52.49 49.35 48.68 47.55 65.83 54.77 

High % 53.47 55.24 56.38 53.45 53.07 52.06 67.68 57.96 

Average 

taxable 

income $ 

36,244 39,371 41,797 37,269 41,407 34,001 46,913 40,868 

Sources: Transaction sector estimates using ABS (2007) and average taxable income from 

ABS (2010). 

 

The standard deviation of the low estimate is 6.13% (11.91% of the Mean) and that of the 

high estimate is 5.42% (9.81%) of the Mean. The standard deviation of average taxable 

income across the States and Territories is $3,987 (10.03% of the Mean). Average taxable 

income is from 1% to 3% less variable across the States and territories than transactions sector 

employment as a share of total employment. This is consistent with the hypothesis that the 

transactions sector should lead to the inter-regional convergence of productivity.  

Only the transactions sector estimates for ACT are more than two standard deviations higher 

than the mean reflecting the relatively high component of government employment there, all 

of which is incorporated in the estimate of the transactions sector. Apart from ACT the 

interstate differences between State estimates of transactions sector employment as a share of 

total employment are not significant at the 95% level. 

Similar results were obtained for the Statistical Divisions of South Australia and of Victoria. 

These are shown in Tables 2 and 3.  

The share of the transactions sector in the capital city is boosted by government; in both 

States the capital city is the only Statistical Division which the low estimate for the 

transactions sector is more than two standard deviations higher than the mean. In rural areas 

the large numbers of farmers counted as managers in the high estimate raises the transactions 

sector estimate significantly. The low estimates of the transactions sectors and average taxable 

incomes have high correlation coefficients (0.84 for South Australia and 0.9 for Victoria) but 

the standard deviations are small relative to the mean. 

The standard deviation across the South Australian Statistical Divisions is 5.77% (14.53% of 

the Mean) for the low estimate, 3.19% (6.15% of the Mean) for the high estimate, and $3,250 

(10.03% of the Mean) for average taxable income. The variability of the low estimate is 

consistent with the hypothesis that the inter-regional variability of the transactions sector will 

exceed that of productivity. 
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Table 2: Transactions Sector Employment as a Share of Total Employment and Average 

Taxable Income, Statistical Divisions, South Australia, 2006.  

Statistical Division Low Transactions 

Sector Estimate 

High Transactions 

Sector Estimate 

Average Taxable 

Income 

Adelaide 51.37% 54.36% $37,748 

Outer Adelaide 43.31% 51.73% $33,229 

Murraylands 35.74% 52.09% $28,650 

South East 37.63% 50.41% $32,599 

Yorke Lower North 35.66% 54.01% $29,248 

Eyre 36.43% 54.97% $30,491 

Northern 37.83% 45.66% $34,933 

Mean 39.71% 51.89% $32,414 

Standard Deviation 5.77% 3.19% $3,250 

Sources: Transaction sector estimates using ABS (2007) and average taxable income from 

ABS (2010). 

 

The standard deviation across the Victorian Statistical Divisions is 4.63% (10.70% of the 

Mean) for the low estimate, 2.17% (4.14% of the Mean) for the high estimate, and $3,358 

(10.12% of the Mean) for average taxable income. The variability of the low estimate is 

consistent with the hypothesis that the inter-regional variability of the transactions sector will 

exceed that of productivity. 

 

Table 3: Transactions Sector Employment as a Share of Total Employment and Average 

Taxable Income, Statistical Divisions, Victoria, 2006. 

Statistical Division Low Transactions 

Sector Estimate 

High Transactions 

Sector Estimate 

Average Taxable 

Income 

Melbourne 53.88% 56.55% $41,701 

Barwon 46.09% 50.41% $35,759 

Western Districts 38.07% 52.92% $32,766 

Central Highlands 45.12% 50.40% $33,301 

Wimmera 38.07% 55.45% $29,481 

Mallee 39.64% 54.58% $29,444 

Loddon 46.33% 51.65% $33,326 

Goulburn 41.11% 51.46% $31,554 

Ovens-Murray 44.57% 52.15% $32,744 

East Gippsland 40.96% 51.03% $31,536 

Gippsland 41.91% 50.34% $33,574 

Mean 43.25% 52.45% $33,199 

Standard Deviation 4.63% 2.17% $3,358 

Sources: Transaction sector estimates using ABS (2007) and average taxable income from 

ABS (2010). 

 

The results for the Statistical Sub-Divisions of South Australia are shown in Table 4.  
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While the suburbs of Adelaide are excluded, the Mount Lofty Ranges Statistical Sub-Division 

has the only low estimate of the transactions sector which is more than two standard 

deviations above the mean.  

The variability in average taxable income across Statistical Sub-Divisions in South Australia 

is 13.04%, which is higher than 10.03% for the Statistical Divisions. This may be a result of 

mining or heavy manufacturing industries creating high local incomes within certain 

Statistical Sub-Divisions.  

The variability in the size of the transactions sector across the Statistical Sub-Divisions of 

South Australia is 9.63% for the low estimate and 9.75% for the high estimate. This is lower 

than the variability in average taxable income (13.04%) and is not consistent with the 

hypothesis that the transactions sector would create a convergence in productivity and 

incomes across the regions. This may reflect the substantial out-of-region transactions 

services which large mining and manufacturing corporations may use to support their regional 

operations. If so then these regions may lack access to the transactions services required to 

attract investment to take full advantage of local opportunities, and to drive down margins and 

average productivity.  

 

Table 4: Transactions sector employment as a share of total employment and Average 

taxable income, Statistical Sub-Divisions, South Australia, 2006. 

Statistical Division Low Transactions 

Sector Estimate 

High Transactions 

Sector Estimate 

Average Taxable 

Income 

Barossa 39.96% 49.12% $34,398 

Fleurieu 41.21% 50.53% $29,382 

Kangaroo Island 37.56% 57.81% $27,502 

Mt Lofty Ranges 48.43% 54.34% $35,835 

Murray Mallee 36.37% 53.40% $27,724 

Riverland 35.31% 51.23% $29,245 

Lower South East 39.22% 48.24% $34,077 

Upper South East 34.48% 55.19% $29,457 

Lower North 33.51% 53.37% $29,187 

Yorke 37.52% 54.37% $29,301 

Lincoln 36.62% 55.07% $30,876 

West Coast 35.22% 54.15% $28,761 

Whyalla 38.12% 41.78% $38,017 

Pirie 37.33% 49.97% $30,568 

Flinders Ranges 40.31% 48.53% $33,479 

Far North 33.88% 39.03% $42,398 

Mean (M) 37.82% 51.01% $31,888 

Standard Deviation (SD) 3.64% 4.97% $4,159 

Variability (SD/M) 9.63% 9.75% 13.04% 

Sources: Transaction sector estimates using ABS (2007) and average taxable income from 

ABS (2010). 

 

The correlation coefficients between income and the transactions sector are 0.22 for the low 

estimate of the transactions sector and -0.85 for the high estimate. 
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The results for States and Statistical Divisions support the hypothesis that differences between 

regions in the size of the transactions sector tend to reduce differences in productivity. 

Bowever, this does not hold for the Statistical Sub-Divisions. These regions may be 

influenced by limitations in the size of their transactions sectors, and other factors such as 

resource endowments, industry structure and public sector activities.   

Table 5 provides the standard deviation relative to the mean for the share of the employed 

labour force engaged in the transactions sector and for average taxable income for States, 

Statistical Divisions and Statistical Sub-Divisions. 

 

Table 5: Standard Deviation as a Percentage of the Mean for estimates of the Share of 

the Employed Labour Force Engaged in the Transactions Sector and for Average 

Taxable Income, States, Statistical Divisions and Statistical Sub-Divisions 

 Low 

Transactions 

Sector Estimate 

High 

Transactions 

Sector Estimate 

Average  

Taxable  

Income 

States 11.91% 9.81% 8.56% 

Statistical Divisions: 

South Australia 
14.53% 6.15% 10.03% 

Statistical Divisions: 

Victoria 
10.70% 4.14% 10.12% 

Statistical Sub-Divisions: 

South Australia 
9.63% 9.75% 13.04% 

Sources: Transaction sector estimates using ABS (2007) and average taxable income from 

ABS (2010). 

 

These results show that variations in the proportion of the employed labour force engaged on 

transaction occupations do not appear to depend on whether the scale of the region is State, 

Statistical Division or Statistical Sub-Division. The inclusion of farmers in the high estimate 

of the transactions sector reduces the variability of the estimates for Statistical Divisions. 

It is noteworthy, however, that the average taxable incomes in smaller scale regions tend to be 

more variable. This contrasts with the hypothesis that the transaction sector would adjust to 

reduce the variability in productivity and incomes.   

These analyses of the cross-section data sets for Australia in 2006 provide some insights into 

the significance of the transactions sector as a source of inter-regional disparities in 

productivity and average incomes within a developed economy.  

Table 6 provides the results of the time series analysis of the low estimates of the share of the 

transactions sector and Chain volume Gross State Product per employed person for the 

Australian States and Territories for the years 1991, 1996, 2001 and 2006.  

While the share of total employment in the transactions sector has grown over this period. 

Labour productivity, measured as Gross Product per person employed, has grown more 

rapidly. The simple correlation coefficients between these variables are high and positive in 

all jurisdictions. There is a positive relationship between the share of total employment in the 

transactions sector and this measure of productivity. 
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Table 6: Transactions Sector Employment as a Share of Total Employment and Gross 

Domestic/State Product per Person Employed, Chain Volume Measure; Australia, 

States and Territories; 1991, 1996, 2001 and 2006. 

 

1991 1996 2001 2006 
Correlation 

Coefficient 

Simple 

Annual 

Growth 

Rate 

Australia       

Transactions Sector 49.73% 53.98% 54.97% 55.06% 0.86 0.7% 

GDP/employed $84,860 $91,699 $102,106 $107,037 - 1.7% 

New South Wales       

Transactions Sector 51.04% 55.52% 56.88% 56.75% 0.90 0.7% 

GDP/employed $90,786 $97,576 $109,263 $110,851 - 1.5% 

Victoria       

Transactions Sector 50.02% 54.32% 54.86% 55.42% 0.86 0.7% 

GDP/employed $78,978 $85,534 $95,648 $101,756 - 1.9% 

Queensland       

Transactions Sector 48.44% 52.44% 53.33% 53.35% 0.82 0.7% 

GDP/employed $75,011 $80,421 $91,413 $97,800 - 2.0% 

South Australia       

Transactions Sector 46.46% 50.81% 51.64% 52.38% 0.91 0.8% 

GDP/employed $74,943 $82,055 $93,356 $95,549 - 1.8% 

Western Australia       

Transactions Sector 47.69% 51.66% 52.77% 52.21% 0.81 0.6% 

GDP/employed $98,192 $110,174 $116,654 $129,952 - 2.2% 

Tasmania       

Transactions Sector 45.08% 49.12% 49.79% 51.22% 0.95 0.9% 

GDP/employed $70,205 $79,515 $88,980 $91,691 - 2.0% 

Northern 

Territory 
      

Transactions Sector 49.29% 56.08% 58.87% 57.89% 0.76 1.2% 

GDP/employed $104,372 $109,137 $123,304 $135,101 - 2.0% 

Australian Capital 

Territory 
      

Transactions Sector 64.38% 66.78% 68.05% 68.91% 0.96 0.5% 

GDP/employed $96,857 $102,887 $111,867 $118,704 - 1.5% 

Sources: Transaction sector estimates using principally data provided by Australian Bureau of Statistics, Census 

of Population and Housing, 1991, 1996, 2001 and 2006 [data available on request]. GDP/GSP Chain volume 

measures data from ABS, 5220.0 Australian National Accounts: State Accounts Table 1. Gross State Product, 

Chain volume measures and current prices. Total employment data from Labour Force Survey ABS, 6202.0 

Labour Force, Australia Table 12. Labour force status by Sex - States and Territories.    

 

Gross Product per person employed is more than two Standard Deviations above the mean 

only in the Australian Capital Territory. This table substitutes GSP per person employed for 

average taxable income as a measure of labour productivity. Data on average taxable income 

are not available earlier than 2006. The correlation coefficient between the two measures is 

0.69. These results support the hypothesis that over time, changes in the transactions sector 

share of total employment are related to changes in productivity.  

FINDINGS AND IMPLICATIONS 

The first finding is that estimates of the transactions sector are feasible for regional economies 

in Australia. In part this result flows from adjustments to Census data classifications used by 
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the Australian Bureau of Statistics (ABS, 2007) and from the newly available data on regional 

taxable incomes (ABS, 2010). 

This has implications for future research. A more extensive econometric analysis of regional 

performance is now possible at local government level. North and Wallis (1994) provide a 

production function which may be adapted to this purpose. Regional researchers may be able 

to provide policy makers with a calibration of the likely effects of transactions sector and 

other policy options for developing capable and competitive regions. While this approach to 

estimation is feasible and economical, it does not produce results which are identical with 

those reported previously by Dollery and Leong (1998). Further investigation of the 

differences awaits completion of a project to update the work of Dollery and Leong (1998). 

 The second finding is that there is a positive correlation between the proportion of the 

employed labour force engaged in transactions occupations in Australian regions and regional 

productivity. This confirms the role of the transactions sector in determining the rate at which 

specialization and division of labour proceeds to accommodate changes in technology and 

preferences. The transactions sector is developing in regions largely as predicted, and as 

required to facilitate structural change, the division of labour and innovation. 

A third finding is that in capital cities the proportion of the employed labour force engaged in 

transactions occupations exceeds, by two standard deviations, the mean for the regions 

studied. This may reflect the advantages of urban agglomeration which improves the 

productivity of transactions in urban centres and so attracts transactions services. It may also 

be a reflection of the centralisation of government and financial services into capital cities, in 

which case it may be an artefact of policy which reduces regional productivity. 

This question could be resolved by comparing the transaction sectors of major cities with 

those of capital cities of comparable size. A related and more general question is to examine 

how industry structure affects regional transactions sectors and regional productivity. 

The fourth finding is that the proportion of the employed labour force engaged in transaction 

occupations has increased over time in the States and Territories of Australia. Wallis and 

North (1986) and others have shown a positive relationship between the share of GDP/GNP 

devoted to the transactions sector and economic growth and productivity for several national 

economies, including the United States and Australia. A secular increase in the complexity of 

the transactions required for structural change, also observed by Wallis and North (1986), is 

consistent with growth over time in the share of resources allocated to the transactions sector.  

If structural change is to be conducted in regions at a cost which is warranted by the 

efficiency gained, then the new, more complex transactions required to achieve structural 

change will in turn require more sophisticated, market-based and government transaction 

services. This is consistent with the economic purpose of the transactions sector: to facilitate 

the efficient reallocation of resources. The growth of the transactions sector is a result of 

economizing behaviour. Innovation, specialisation and the division of labour has required 

increasingly complex transactions, and these require more specialized transactions services. 

A fifth finding is that the variability of productivity between regions exceeds the variability in 

the size of regional transactions sectors in the Statistical Sub-Divisions of South Australia. 

However, in the States and Statistical Divisions this is reversed and is then consistent with the 

hypothesis. This implies an under-allocation of transaction services to smaller regions and 

could be contributing to inter-regional disparity in incomes.  

This may reflect the substantial out-of-region transactions services which large mining and 

manufacturing corporations may use to support their regional operations. If so then these 
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regions may lack access to the transactions services required to attract investment to take full 

advantage of local opportunities, and to drive down margins and average productivity. 

A final finding is that the inter-regional variability of the share of the employed labour force 

engaged in transaction occupations does not appear to be affected by whether the scale of the 

region is State, Statistical Division or Statistical Sub-Division. This is comforting evidence 

about the mobility of transactions sector labour in Australia. Smaller regional areas do not 

appear to be disadvantaged in their access to transaction services. If the withdrawal of 

banking and government services from smaller regions is reducing the sophistication of 

regional transactions sectors then this is not reflected in the size of regional transactions 

sectors. 

Among other factors, the transactions sector contributes to the resilience of regional 

economies by facilitating structural change and innovation in response to challenges or new 

opportunities. A relatively stable and evenly distributed transactions sector contributes to 

regional resilience. 

FURTHER RESEARCH 

The transactions sector estimates reported in this paper can and should be extended to all 

Statistical Local Areas in Australia. Further research should include an assessment of how the 

industry structure of regions affects the structure and development of the regional transactions 

sector and of the variability of the structure of transactions sectors by industry.  

Each industry directly employs a different mix of transactions and transformation workers. 

This may be characteristic of transaction costs in the industry. If so then the proportion of 

transactions occupations in total employment in an industry will not vary between regions. 

Furthermore, the transactions services required for innovation, investment and growth may 

not be readily available in regions with a relatively high concentration of their existing 

industries in sectors which employ a low share of transactions workers.  

While the size of the transactions sector does influence regional performance other factors are 

involved. Future research using these data sets and the North and Wallis (1994, p. 613) 

production function offers an opportunity to develop and test a more complex regional 

analysis which includes the transactions sector. This may enable further empirical research 

into the sources of growth and may explain some of the variation over time in total factor 

productivity. 
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ABSTRACT 

This paper examines the regional structure of Indian agriculture after the implementation of 

liberalization policies introduced in early 1990s. Delineating physiographic regions as stable 

regions and using district as an Operational Taxonomic Unit (OUT), we have analyzed the 

inter- and intra-regional variations to study the regional structure of Indian agriculture. Intra- 

regional variations are interpreted by amalgamating space into similar OTUs within the each 

region using twelve-dimensional functional features of agriculture. A ‗cluster combination 

technique‘ is applied for the identification of variability occurring in agricultural properties 

for the post-liberalization phase (2000-2001). Euclidean distance measures are computed for 

delineating features on an m-dimensional space. After analyzing the amalgamation process of 

OTUs for each physiographic region, it is concluded that there is direct effect of 

agglomeration economies on intra- regional inequalities especially in the regions located in 

the Great Plains of India. The size and growth of local towns and the density of road network 

have a direct bearing on the changes in regional structure of Indian agricultural system. 

 

INTRODUCTION 

There are numerous studies on regional pattern of Indian agriculture conducted during the 

phase of planned economy when green revolution in India started with rapid expansion of Net 

Sown Area (NSA) under irrigation and fast increase in the use of chemical fertilizers in 

agricultural practices (Dayal, 1984 and 1985; Thakur, 1987; Pathak, 2002). Such 

intensification in agriculture changed its regional structure with increasing agricultural 

productivity in a few pockets of the country that yielded concentrated production pattern and 

caused imbalances in its regional structure (Singh 1994: 55-87). No doubt, overall 

development of agriculture- based country like India is possible to increase productivity of 

this lead sector of economy (The World Bank 2008). It is obvious that there has been 

continuously significant contribution to over all development as it has fast increase in per 

capita Gross Domestic Product (GDP) at constant 1993-94 price from Rs 5,362 (1970-01) to 

Rs 11,533 (2000-01) with a direct impact of agricultural growth on the GDP growth of the 

country, in spite of continuous and constant decrease in agricultural share to total GDP from 

48.50% in 1970-71 to 24.17% in 2003-04 (Fig. 1A and B).  
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Fig.-1: (A) Dispersion of Annual Growth of Agriculture Sector versus GDP Growth for 

51 Years (1950-01 to 2001-02) and (B) Trends of Contribution of Agriculture and Non 

Agriculture Sectors to GNP  

 

 

 

 

 

 

 

 

 

It shows that agriculture sector has significant contribution to Indian economy even at the 

time of its phase of diversification when non-agricultural sectors of economy flourishing fast. 

Improvement of agricultural products shows its link with global economy (Bhalla, 2004). 

There are evidences of diversification of economy that make agricultural sector much 

productive by diversifying cropping pattern and raising share of commercial crops in its crop 

system as Shaban (2006) stated that, in the state of Maharashtra - a leading state economically 

in the country, the contribution of non-agricultural sector income to total State Domestic 

Product (SDP) has increased to 87.00 % (2003-04) due to liberal economic policy and 

conducive environment for industries and commerce simultaneously with becoming the 

agriculture sector more productive and diverse. On the other hand, it appears an increasing 

variability in the regional structure of Indian agriculture (Singh and Sharma 2007).  

On the whole, there is a satisfactory increase in crop intensity through expansion of cultivated 

land (Gross Cropped Area, GCA) in the country from 18.57 million ha in reform period 

(1990-01) to 19.27 million ha in post–reform period (2005-06) through the increase in food 

grain yield index (based triennium ending 1981-82 as 100) from 143.7 to 171.6 to raise the 

food grain production from 17.54 million tons to 21.79 million tons during the same period of 

time. Intensification of ‗irrigation- fertilizer‘ technology was considered as main 

infrastructure for agricultural development in pre-reform period (Singh 1994: 98-100). 

However,  during the post reform period of agriculture development, the fast growth of local 

agriculture market centers and road network was considered as infrastructure for agricultural 
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development that provided  strong base of diversification of farmers income at farm and of 

commercialization of agricultural products  and, consequently, the market oriented and areally 

differentiated  agricultural productivity patterns have been visualized even in the areas of 

developing economy of agriculture (Singh  and Sharma 2007). There are two main issues 

related to these aspects of agriculture development:  

(a) First issue that is related to the expansion and intensification of infra-structural 

facilities, the prioritization of research areas and even feasibility of socio-economic 

development of rural masses are largely dependent on emerging regional pattern of 

agricultural development  and can be addressed in comparison with changes occurring 

in regional structure of agricultural resources. General responses to new policies after 

liberalization and foreign direct investments lead to widening the income disparities in 

the society as well as inter- and intra- regional gaps and East-West divide emphasizing 

of ‗divergence hypothesis‘ (Suryakant 2010). Such scenario of change may be 

visualized in detail by analyzing the emergence of system of cluster combination. It 

would provide a strong base to analyze the changing nature of regional structure of 

agriculture. Recent Indian studies have analyzed spatial patterns of agricultural 

productivity, unemployment in agriculture sector and rural poverty and many more 

dimensions of agriculture using administratively-defined provinces (called states) as 

areal units for showing regional differences and regional aggregations of the figures of 

agricultural development. Some states like Madhya Pradesh are too large in size to 

have significant intra- state variations, and on the other hand, some are too small like 

Pondicherry to make intra- state variations in agricultural practices. Therefore, state 

may not be able to show regional structure of agriculture satisfactorily. In some 

studies in agricultural geography, district has been considered as areal unit for 

highlighting spatial pattern of agricultural productivity (Dayal 1984, Singh 1994, 

Bhalla and Tyagi 1989). Of course, district has an ideal size of about 5,300 sq km 

which is more homogeneous areal unit in respect to physiographic as well as socio-

economic set up and has its relevancy in showing details of regional structure of 

agriculture. The whole country is administratively divided into 594 districts (2001), 

while the agricultural statistics are also available at this level to compute the regional 

structure. 

(b) The second issue is associated with the analysis of the formation of agricultural 

regional structure for which a given stable base of physiographic features of landscape 

is required that do not change much over time, but physiographic features have 

constant effects shaping agricultural features of space. This issue can be addressed by 

analyzing regional variations in agriculture structure ‗within‘ the physiographic 

regions in order to avoid the effects of physiographic factors and ‗between‘ them 

(physiographic regions) to make comparison of regional differentiations in different 

physiographic conditions of Indian agriculture (Singh and Sharma, 2007). 

Such issues pertaining to regional structure of agriculture are addressed here by considering 

2000-01 the post-liberalization phase of Indian economy, as base to analyze the inter- and 

intra- regional inequalities to test the validity of the concerned hypothesis of ‗rising regional 

inequalities in agricultural  economy‘ because of increasing market dependency. 

In this paper we adopted an alternative approach to analyze the regional structure of Indian 

agriculture to deploy the ‗hierarchical clustering algorithm‘ in order to measure the  intra- 

regional variability based on similarity of Operational Taxonomic Units (OTUs, that are areal 

units, districts in present case) falling under the physiographic regions. Inter- regional 

differences in agriculture production were calculated by considering physiographic regions of 
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the country as ‗stable regions‘. Since land is an integrated part of bio-physical and human 

interaction for agricultural production, land productivity of agriculture has been chosen as 

base variable to quantify the inter- regional differentiations of agriculture. Aggregated 

production of sixteen crops (food grains as well as commercial) in terms of its money value 

was taken into account to assess land productivity (Pl) formulated as 

O = (∑Ai.Yi.pi) ,  i=1,2,3, …, 16 crops  …  …  (1) 

and 

Pl = O/∑Ai ,    …  …  …  …  (2) 

where O= aggregated production that is the product of  crop- area  (A), crop- yield (Y), and  

harvesting price (pi) of ith crops, and ∑Ai = total area of ith crops (Singh, 1994; Bhalla and 

Tyagi, 1989). 

There are many deviation-based methods like mean deviation and coefficient of variation to 

measure the degree of variability of one-dimensional feature of agriculture properties. Intra-

regional variations of m-dimensional space based on twelve agriculture attributes as 

interpreted in the next section separately, was elaborated to analyze the nature of 

amalgamation process of OTUs falling within each physiographic region. For operation of 

this process of m-dimensional space of n- OTUs, the Euclidean taxonomic distance, Dij,  

between ith and jth OTUs of kth variables are computed with the help of following formulae 

for preparing taxonomic distance matrix of  (n-1).(n-1)  size of each pair of OTUs as: 

Dij = [∑(Xik – Xjk)
2
)
 
]
1/2

 .     …   …  …     (3)  

Table 1: Source of Data 

Attributes Source 

1.Normal Annual Rainfall Indian Meteorological Department, Pune 

2.Soil Fertility Rating 
Some and Raichaudharuy cf. R.B.I. Bulletin, 

Bombay 1969 

3.Country level Agriculture Development 

Statistics 
Economic Survey, GoI,  New Delhi 2004-05 

4. Land Use Statistics DOE&S, Ministry of Agriculture, New Delhi 

5.Net Irrigated Area  --do-- 

6.Production and Acreage of Crops 
Agriculture Situation of India for different 

years 

7.Farm Harvest Prices of Crops --do-- 

8.Use of Chemical Fertilizes Fertilizer Statistics F.A.I. , New Delhi 

9.Machine  Tools 
Indian Livestock Census, DOE&S Publication, 

GoI, New Delhi 

10.Agriculture Wage Rates 
Agriculture Wages in India, DOE&S 

Publication, GoI,  New Delhi 

11. Statistics related to Agriculture Workers, 

Literacy, Urban  Population  

Census of India, Primary Census Abstract, 

Final Population Tables for   2001 

12. Statistical Abstract -2007 DOE&S Publications, GoI, New Delhi 

Abbreviations: R.B.I. = Reserve Bank of India; GoI = Government of India; DOE&S = 

Directorate of Economics and Statistics;  F.A.I. = Fertilize Association of India. 



ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
240 

 Choosing minimum value from the distance matrix and averaging functional values of 

corresponding variables, m of these two OTUs into one, the grouping of such OTUs must 

reduce their numbers hierarchically until all have been combined into a single group (Zobler, 

1972; Johnson and Wichern, 2003). This procedure is based on grouping OTUs on their 

functional basis which has been suggested by Ward (1963) for optimal partitioning of space 

and also shown by Monmonier (1972) to group similar objects in to the form of linkage 

diagram, called ‗Dendrogram‘. SPSS software for running the hierarchical cluster 

combination program was used to crystallize the optimal partitioning of given functional 

space of twelve attributes defining variability of agricultural characteristics within each 

physiographic region of the country separately. 

District-wise agricultural statistics and other related data were collected from various sources 

and concerned Ministries of the Government of India in order to analyze the regional structure 

of agriculture (Table 1). The statistics related to area, production and price figures of each 

crop were compiled taking two years average (1999-2000, 2000-01) for post reform period to 

avoid the climatic fluctuations. 

DEVELOPMENT OF M- DIMENSIONAL AGRICULTURE SPACE AND CHOICE OF 

ASSOCIATED VARIABLES  

Variables were selected to represent environmental conditions of land and characteristics of 

agriculture representing levels of productivity, inputs, demographic and infrastructural 

variables (Table-2). Thus, the theoretical determinants are divided into following three broad 

groups: 

(A) Bio-Physical Factors of the Environment: Indeed, Indian agriculture is practically 

controlled by the South-West Monsoon that determines the crop yield, crop area and even 

crop harvest price in addition to the influence of modern technology used, exposure of 

farmers to new communication systems and available market facilities. A positive relationship 

of land productivities is expected with soil fertility and soil moisture availability. These 

factors of agriculture provide rainfall use- efficiency and nutrients to growth of agricultural 

plants (Singh, 2005; Singh and Syiemlieh, 2007). These are directly related to the intensity 

and amount of annual rainfall. Extreme drastic rainfall creates fresh floods that reduces crop 

yield as experienced in many areas of flood plains (Matsumoto, 1992; Matsumoto et al, 1996; 

Asada et al., 2005). Thus, three variables of biophysical factors, namely, average annual 

rainfall, soil moisture availability and soil fertility, have been included in the present analysis 

of regional structure of Indian agriculture. 

(B) Variables Associated with Agriculture Output:  Three variables of existing agriculture 

which are expected to influence the production and productivity in agricultural practices are 

chosen. They are:  (a) the land productivity (Pl)  as defined above through Equation (1), (b) 

the Labor productivity (Plab) that is simply the output per agriculture  workers (Aw) 

(Cultivators plus agricultural labor), and (c) the crop intensity (CI) is the ratio of Gross 

Cropped Area (GCA) to NSA, that refers the area produced crop yield more than once. 

In a country like India, where food grain crops are integral part of agricultural output with its 

associated factors biophysical (largely dependent on physical condition of land) as well as 

labor engaged in agricultural practices (not only for agricultural production but also creates a 

base of survival for the rural population), the inclusion of land as well as labor productivities 

are expected to provide a strong base of assessing inter- and intra- regional variations. 

Further, despite of limited land resource as small size of operational land holdings and  

limited assets (use of small machine tools for transport and irrigation purpose),  Indian 
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farmers have increased crop intensity through intensifying the crop pattern in operating the 

land under multi-cropping or diversifying manner. It increases crop intensity both at small 

farm sizes which have been operating for domestic requirements and at larger size of 

landholdings where crop patterns are intensified to enhance commercial crops and more 

remunerative food grains to employ hired labor and money economy. Such base of crop 

intensity were hypothesized in three different ways by arguing that: (a) intensity of cultivation 

is a reflection of intensity of labor use and farm size (Dayal, 1984) - a higher level of crop 

intensity on smaller farms as farm level studies have shown (Deolalikar, 1981), (b) intensity 

of cultivation, land productivity and population density are positively related as hypothesis 

forwarded by Boserup (1965 and 1981); she argued that increasing pressure of population 

increases unlimited supply to farm at low wage rate which reduces labor productivity, so it 

(labor productivity) is also essential variable for regional variation of agricultural production, 

and (c) the labor productivity of most developed green revolution areas that is directly 

influenced by irrigation and use of fertilizer (Thakur, 1987). The degree of commercialization 

is widely believed to be positively related to agricultural productivity. A unit of land or labor 

produces higher output as degree of commercialization increases because it requires higher 

level of technological inputs and market facilities. Output prices and input costs at market are 

main factors of commercialization in growing market economies. However, intensity of 

agricultural inputs and infrastructure available for output increase are major aspects of 

characterizing Indian agriculture that is interpreted in the proceeding part of the present 

research. 

(C) Agriculture Inputs and Infrastructure: Overall, six variables depicting various 

conditions of output increase and agriculture intensity were used in the present research. As 

per given situation of labor dominated agriculture practices in which unlimited supply of 

unskilled labor is available in rural areas, there is increasing supply of labor to agricultural 

practices at low wage rates. As a result, workforce intensity engaged to produce more 

agriculture output (that is labor productivity) marginally increases. On the other hand, output 

expanding agriculture technology (that is related to capital inputs) has increasing effects in the 

process of spatial variability of agriculture intensification. It happens due to the effects of 

emerging rural infrastructure, that market based (emergence of point pattern on agriculture 

landscape) and dependent on connectivity of rural road network (emergence of line pattern) 

that diversify the spatial pattern of agricultural intensification. Classical Thunen theory of 

location of agricultural land use intensity and neo-classical rationale of diffusion of 

innovations forwarded by Hagrstrand are major contributions to argue the significance of 

market and road network in spatial variations of agriculture land uses. The supply of 

agricultural innovations, namely, (a) the irrigation to increase its water efficiency for the crop 

yield (Panigrahi et al, 2010), (b) the modern agriculture equipments as maintenance of tractor 

and engines and (c) the supply of chemical fertilizers and HVY seeds, are greatly dependent 

on market accessibility. Thus, Intensity of Net Irrigated Area (% share of NIA to NSA), use of 

machine tools at farm (rupees per unit of NSA) and use of chemical fertilizer per unit of NSA, 

have been considered for the present study. It is to be noted that mechanization and use of 

chemical fertilizers higher degree of its spatial variability (Table 2). 
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Table-2: Nomenclature of Agriculture Attributes and their Spatial variations in India 

Sl. 

No 

Name of Attributes 
Unit Mean 

Standard 

Deviation 
C.V. (%) 

 Bio-Physical Attributes 

1 Annual rainfall (1950-1995) mm 1162.702 681.491 58.612 

2 Moisture Index  

((P-PET)/PET) 
Unitless -0.67194 9.798 -1458.282 

3 Soil Fertility Index Unitless 61.9197 10.115 16.337 

 Production Attributes 

4 Land Productivity Rs/ha 1594.145 1324.625 83.093 

5 Labour Productivity Rs/person 1187.280 1176.184 99.065 

6 Crops Intensity % 133.157 26.282 19.738 

 Infrastructure attribute 

7 Agri. Workers per ha of NSA 

(person/ha) 
Persons 1.75182 3.914 223.440 

8 Net Irrigated Area   to NSA % 35.855 27.149 75.719 

9 Mechanization Rs/ha 52.134 60.744 116.513 

10 Use of Chemical Fertilizer kg/ha 44.7 47.330 105.885 

11 Share of Urban Population % 21.36269 14.852 69.527 

12 Share of Rural Literates % 36.96534 13.805 37.346 

 

 

Last two variables, associated with urbanization and rural literacy,  represent demographic 

and social characteristics of rural masses of which most of the share is  engaged in agriculture, 

are included in the present scheme of creating m- dimensional agriculture space. Such 

characteristics of rural masses present the spatial variability in agricultural productivity. 

Urbanization is a process which is accelerated by  the migration of people from agricultural 

sector to non-agricultural sectors in the district that brings agriculture to market by 

transforming food grain economy of farm to commercial ones to make it more productive and 

efficient enabling farm income to be more elastic (World Bank, 2008). In many studies it is 

argued that the initial phase of urbanization in the countries based on agriculture economies 

started their growth processes through fast growth of agro-based market centers that helped in 

changing crop- pattern and brought commercial crops in the cropping pattern (Singh and 

Sharma, 2003). On the other hand, rural literacy has positive relationship with agricultural 

productivity. It increases the degree of rural mobility and creates, therefore, spatial variability 

in agricultural wage rates. Percentage share of urban population and percentage share of rural 

literates have been thus included in the present study. 

STABLE VERSUS FUNCTIONAL REGIONS 

During the planned but traditional agriculture economy of the country (before the 1980s) 

when agricultural practices were under the complete control of physical factors of land, there 

was almost complete agreement of physiographic regions with emerging agricultural patterns. 

A record deviation of the boundaries of agriculture regions was noted during green revolution 

period (after 1980s) when ‗irrigation- seed- fertilizer‘ technology was introduced in 

agricultural practices. There are arguments that induced agriculture innovations change 

substitute abundant factors for scares ones (Hayami and Ruttan, 1985). It integrates bio-

physical factors of land to increase agricultural productivity. Thus, the physical base of 

agricultural production perhaps is a suitable approach to analyze the regional characteristics 
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of Indian agriculture (Bhat and Learmonth, 1968). As a result, the region formation scheme of 

agricultural characteristics is adopted assuming that physiographic zones are homogeneous in 

their physical character of land and, within each zone, variability of agricultural attributes 

emerges due to increasing induces agriculture innovations which have been diffused through 

emerging market towns and expanding road network. 

After reviewing the literature available on agricultural regions of India, the classical schemes 

of agricultural regionalization introduced by Baker (1928) for Indian Sub-continent and 

Whittlesay‘s (1936) neo-classical approach of world agriculture regions include 

physiographic properties as an important attribute of agriculture region formation. However, 

Kostrowicki‘s (1972) modern approach of agricultural typology was based on functional 

regionalization (using 20 attributes of agriculture) in his scheme of world agricultural 

typology. Following Baker (1928) and Stamp (1928) approaches of physiographic regions of 

sub-continent, Spate and Learmonth (1967) modified the region formation scheme 

considering historic identities, traditional linkages and physiographic units which followed 

later on by Singh (1971) and modified the regional scheme for planning purpose. Finally, the 

scheme of physiographic complexes prepared and forwarded by Regional Survey unit, Indian 

Statistical Institute, New Delhi is well suited for agricultural land use potentials from natural 

planning point of view (Bhat, 1967). Using this scheme, sixteen major regions have been 

identified by grouping administrative districts of similar physiographic characteristics. Such 

sixteen major physiographic regions have been used as basis of analyzing inter- and intra- 

regional characteristics of Indian agriculture. 

INTER- REGIONAL DIFFERENTIATION IN LAND PRODUCTIVITY 

Effects of physiographic factors on agriculture were quantitatively isolated to analyze the 

relative differences of land productivity among physiographic regions. First, the regions of 

West Coast (I), East Coast (III), Lower and Upper Ganges Plains (IX and X) and Punjab 

Plains (XI) are most homogeneous physiographically with only the variation of rainfall 

regime. However, there are moderately high inter-regional differences of land productivity 

(Rs 210 to Rs 738 per ha) due to the effects of introduction of modern technology. Secondly, 

the regions belonging to main Deccan Trap- the Peninsular Plateau Central, North and North 

East and the North Western Transitional plateau (V,VI,VII and XII) – the most heterogeneous 

part of the country, have very low inter- regional differences of land productivity especially 

between Peninsular Plateau and North West Transitional of Aravallis (V and XII) that is only 

Rs 18 per ha, and also between Peninsular Plateau North-East and North –West Transitional 

Region (V and XII) as Rs 26 per ha  (Table 3). Thirdly, The areal patterns of land productivity 

are still controlled by physiographic conditions (Fig.-2) while the increase in land 

productivity was recorded lower (from 4.22% to 20.80 %) during the last 20 years (1980-01 

to 2000-01) in the mountains and plateau areas  of the country (Table-4).  As a result, inter- 

regional differences in productivity widened between the regions belonging to plateau and 

plains. For example, a very high inter- regional difference of about Rs 2262 per ha has been 

recorded between the Punjab plains of high soil fertility of semi arid climate with the highest 

its productivity level (Rs. 3113 per ha) and, contrary to it, the North- Eastern Region of 

Peninsular Plateau –the foreland of Deccan Trap of the poor soils and humid climate that 

accounts for low level of land productivity (Rs 877 per ha). It means physiographic attributes 

do effect on regional variations on agricultural productivity. 
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Table-3: Matrix of Inter-regional Relative Differences in Land Productivity (Rs/ha) 

Regions I II III IV V VI VII VIII IX X XI XII XIII XIV XV 

I 0 

              
II 761 0 

             
III -288 -1049 0 

            
IV 169 -592 457 0 

           
V 1019 258 1307 850 0 

          
VI 944 183 1232 775 -75 0 

         
VII 975 214 1263 806 -44 31 0 

        
VIII -290 -1051 -2 -459 -1309 -1234 -1265 0 

       
IX -733 -1494 -445 -902 -1752 -1677 -1708 -443 0 

      
X -523 -1284 -235 -692 -1542 -1467 -1498 -233 210 0 

     
XI -1261 -2022 -973 -1430 -2280 -2205 -2236 -971 -528 -738 0 

    
XII 1001 240 1289 832 -18 57 26 1291 1734 1524 2262 0 

   
XIII 545 -216 833 376 -474 -399 -430 835 1278 1068 1806 -456 0 

  
XIV 1138 377 1426 969 119 194 163 1428 1871 1661 2399 137 593 0 

 
XV 445 -316 733 276 -574 -499 -530 735 1178 968 1706 -556 -100 -693 0 

N.B.: See names of the regions in Table-4. Negative values show the differences in lower side 

and vice versa. 

INTRA- REGIONAL VARIATIONS IN AGRICULTURE 

Assuming the homogeneous physiographic conditions within the physiographic regions, the 

variations in agriculture production and productivity within them would show the effect of 

technological enhancement. There are a few important observations drawn from Table-5. 

(a) In the condition of fast investment of capital in agricultural practices when 

technology intensified faster rate that the rate of increase of labor input while land 

stayed constant as happened in India during post-liberalization period, it must raise 

workers marginal productivity with an operation of law of diminishing return in 

agriculture. As a result, labor wage rate will increase and each worker will have more 

capital goods due to available more capital and more agricultural input facilities in 

nearby market town. Agriculture output will increase but not in proportion to capital 

available with the farmer. So farmer would have choice of commercial crops in 

his/her crop pattern to get more revenue per unit of land that must increase farmer‘s 

income elasticity and fasten the process of input intensification to get higher 

economic rent and higher profit from a unit of cultivated land especially in the close 

vicinity of market town (Singh 2002). On account of such locational dimensions of 

agricultural land uses ( the influence of growing town economy and increasing road 

network intensity), the rural infrastructure lowered the transport costs, increased 

farmers‘ access to markets that led to substantial expansion of agriculture and raised 

agricultural productivity as asserted by Binswanger et al. (1993). It raises the spatial 

productivity variations. Consequently, the degree of intra-regional variations is 

noticed very high with wider amalgamation of cluster combination in agriculture  

even in the most homogeneous physiographic areas of the great plains of India as the 

variability of similarity coefficients are observed highest for the Lower Ganges 

Plains (CV= 125.14 percent) and for the Upper Ganges Plains (CV= 97.34 percent)  

(Table-5). The effects of Kolkata as well as Delhi metropolitan economies can be 
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seen on increasing intra- regional variations in the agriculture practiced in the Great 

Plains. Similar is the case of East Coast Region (III) but the coefficient of intra-

regional variability has been counted much lesser because it comes under the 

influence of complete shadow of Channai town. 

(b) In the close surroundings of market towns, small holders of land are numerous and 

have advantage of farm practices; they become direct suppliers of farm products, 

start agro- industries as non-agricultural activities at farm, and engage in agi-business 

and contract farming because of higher accessibility of market facilities. On the other 

hand, as per Engles‘ law, they diversify their domestic consumption- the cereals, 

fruits, meat and alcoholic drinks instead of the food grains and milk- as farm income 

becomes elastic. So there are evidences from high productivity regions of the country 

like Punjab Plains were urbanization and agricultural productivity have direct and 

significant correlations (r= 0.7324 at .001 significance level for land productivity). 

As a result, highly accessible areas to market town have income disparities and high 

value agriculture that help farm labor to move out of agriculture due to high wage 

differentials. Such areas of high productivity and diverse agriculture are considered 

as transitional agricultural areas which create inequality in agriculture landscape. 

 

Table-4: Increase in Average land Productivity in Various Physiographic Regions 

Code Physiographic Regions Land Productivity 

1980-01          2000-01 

Changes* 

Total                  % 

I West Coast 1340 1852 1512 13.33 

II Western Ghats 719 1091 372 51.74 

III East Coast 1545 2140 595 38.51 

IV Peninsular Plateau (South) 1095 1683 588 53.70 

V Peninsular Plateau (Central) 599 833 234 39.06 

VI Peninsular Plateau (North) 647 908 261 40.34 

VII Peninsular Plateau (North-East) 726 877 151 20.80 

VIII North-East Mountains & Valleys** 1645 2142 497 30.21 

IX Lower Ganges Plains 1696 2585 889 52.42 

X Upper Ganges Plains 1327 2375 1048 78.97 

XI Punjab Plains 2069 3113 1044 50.46 

XII North-West Transition 639 851 212 33.18 

XIII The Gujarat 1138 1307 169 14.85 

XIV The Thar 247 714 467 189.07 

XV Northern Mountains 1350 1407 57 4.22 

XVI The Islands -- -- -- -- 

N.B. : Figures of land productivity  change do not have effect of the harvesting price of crops 

because  crop prices of the year 1980-81 have been used for the calculation of crop output for 

2000-01  as to make  affectless price productivity figures.  
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Table 5: Distribution of Similarity Coefficients Obtained in the Process of Cluster 

Combinations of OTUs 

Code Regions OTUs Min Max Diff Mean ± SD CV (%) 

I West Coast 18 2.558 28.645 26.080 12.951 ± 8.637 66.69 

II Western Ghats 10 2.183 43.147 40.962 17.363± 13.863 79.84 

III East Coast 19 1.415 32.037 30.622 13.196 ± 9.113 69.19 

IV Peninsular Plateau 

(South) 

13 4.355 44.095 39.740 15.935 ± 13.064 81.98 

V Peninsular Plateau 

(Central) 

25 1.439 92.152 90.712 13.760 ± 14.117 102.60  

VI Peninsular Plateau 

(North) 

45 1.428 60.834 59.406 12.377± 11.408 92.17 

VII Peninsular Plateau 

(North-East) 

36 1.067 44.528 43.461 12.600 ±11.902 94.46 

VIII North-East Mts & 

Valleys** 

13 2.183 33.039 30.856 16.587 ±10.406 62.73 

IX Lower Ganges 

Plains 

39 0.964 60.275 59.31 10.242 ±12.817 125.14 

X Upper Ganges 

Plains 

40 1.568 51.873 50.305 11.425 ±11.170 97.34 

XI Punjab Plains 24 3.162 28.286 25.098 13.116 ± 8.031 61.23 

XII North-West 

Transition 

19 3.441 36.748 33.307 15.170  ± 9.933 65.48 

XIII The Gujarat 16 2.739 36.326 33.587 14.681± 9.491 64.65 

XIV The Thar 6 8.851 36.146 27.295 19.417 ± 11.266 58.02 

XV Northern Mountains 25 1.104 115.17

2 

114.06

8 

12.736 ± 23.433 183.99 

XVI The Islands -- -- -- -- -- -- 

N.B.: Emerging clusters of OTUs are based on sixteen variables of agriculture characteristics. 

Abbreviations: Min= minimum,  Max= maximum,   Diff= difference,   Mean= average,   SD=  

standard deviation,   CV (%)= Coefficient of variation = [(SD / Mean)*100] 

 

(c)  Capital-labor ratio is a negative function of market access as increasing labor 

intensity and decreasing capital intensity diminish the ratio. This shows effect of 

technological inputs in agriculture of highly accessible areas. Contrary to it, in-

migration of rural labor to market center is largely dependent on market wage rates 

and improvement in transport network for reduction of freight rate. Since the spatial 

structure of agriculture production is determined by capital deepening and migration 

of agriculture labor  to market centre, the productivity subject to capital (or 

technological) input follows asymptotic convergence (decreasing with decreasing 

rate as distance increase from the market). (Singh 2002). Therefore, agglomeration 

economies are operative in the post-liberalization phase that diversifies the regional 

structure of agriculture in India. 
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Fig 2: Patterns of Land Productivity (Rs/ha) in Different Physiographic Regions 

 

N.B.: Extremely High= 3000 Rs/ha  and above, Very High= 2500-3000, High= 2000-2500, Moderate= 1500-

2000, Low= 1000-1500, Very Low= 500-1000 and Extremely Low=  Below -500 Rs/ha. See Table -4 for name 

of regions. 
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CONCLUSION 

In spite of shrinking share of agriculture sector to overall economy, there is a significant 

contribution of this sector because livelihood of the rural people and food grain supply to 

urban areas are directly connected with it. Output expanding agriculture technology is 

increasingly perceived to be more intensive agriculture that enhances regional inequalities in 

agricultural production processes and, consequently, brings out diversified agricultural 

patterns. In particular, a few important conclusions are drawn from the present analysis. 

(a) Inter-regional productivity differences are controlled by physiographic factors of 

landscape. Such differences are maintained because of physiographic variations in a 

large country like India where types and systems of production are distinctly different 

when compared between the Great Plains and Peninsular Plateau. 

(b) Intra-regional productivity gaps have been widening in the most homogeneous 

physiographic regions of high productivity of Indian plains due to the effects of fast 

growing agglomeration economies that influence the degree of spatial convergence of 

capital- products and increases regional inequalities in agricultural production pattern. 

(c) No doubt, India needs productivity revolution and that would be possible only by 

providing common infra-structure as fast growing market facilities and expanding 

connected road transport links which will initiate transformation of remote agriculture 

areas in to income elastic output and high value agricultureces. 
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ABSTRACT 

Under the ARCRNSISS Shared Research Resources program and an ARCLIEF project, 

researchers are developing a prototype open source e-research facility for social-spatial data 

analysis that incorporates GIS-enabled visualisation (mapping and classification) and 

statistical modelling capabilities. The e-research facility will give researchers online access to 

a socio-spatial data system including metadata directories containing Australian Bureau of 

Statistics (ABS) and ‗value added‘ data variables for different levels of geography which may 

include statistical local areas (SLAs), functional economic regions (FERs) and polling booth 

catchments (PBCs). The e-research facility foundation is built with dependable and extensible 

open source technologies such as Geoserver, R, Java and PostgreSQL to deliver a flexible 

platform for the future. OpenGeo Stack (GeoServer, GeoWebCache, and OpenLayers) 

provides the GIS component with the Open Geospatial Consortium‘s standards for geospatial 

and location based services, R provides the statistical environment and Java API libraries-

Rserve, iText and PostgreSQL provide a means of communication with R-backend, online 

PDF generation and database access. Interactive and standards compliant web 2.0 client 

experience is provided by javascript library-Jquery. Our example applications explore the 

relationships between socio-spatial variables for FERs – with statistical functions such as 

regression and MANOVA clustering. The web-based framework enhances the capacity of 

researchers and students to undertake socio-spatial data analysis anywhere and anytime. The 

open source client-server architecture decouples the computing complexity at the end user by 

avoiding installation and configuration. 
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INTRODUCTION 

There is growing interest in developing e-research facilities to enhance access to integrated 

socio-spatial data bases which also provide metadata directories. Researchers and students 

may interrogate, analyse and visualise data, and set up their own model frameworks through 

an e-research facility. Liao et al. (2009) used proprietary software (e.g. ESRI MapObjects and 

MATLAB Builder for Java) to develop an e-research facility (a prototype Web-based GIS and 
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statistical analysis system) for visualising spatial relationships and conducting statistical 

modelling (such as regression analysis, cluster analysis and discriminant analysis) to 

investigate the relationships between voting outcomes and the characteristics of local area 

populations. Application results highlighted the flexibility and usefulness of their prototype e-

research facility
1
 as an information dissemination and analysis/modelling tool to enhance the 

capacity and capability of socio-spatial scientists to undertake spatially integrated social 

science research. The problems of using proprietary software to develop e-research facility, 

however, are mainly threefold: 

1. They can be expensive. Users may need to pay annual license fee in order to keep using 

the software. 

2. They are vendor dependent. Vendor may cease supporting the software because of 

various reasons (e.g. not profiting, new version is not compatible with the old version, 

bankruptcy, etc.) 

3. The source code of proprietary software is not accessible by the users for customisation. 

Our research will explore using open source software to develop open source e-research 

facility for socio-spatial data analysis, which allows users to access socio-spatial datasets, run 

statistics and use GIS technology without the demand to learn commercial statistical and GIS 

packages. Open source are free and can provide access to the source code which allows for 

customisation (Sheehan 2009). The development of open source web mapping software such 

as GeoServer, MapServer and OpenLayers are supported by a not-for-profit organisation - the 

Open Source Geospatial Foundation (OSGeo).
2
 OpenLayers is a JavaScript library of 

mapping interface for client side to display map data in most modern web browsers.
3
  The 

MapServer is a popular open source platform written in C for building Web-based interactive 

mapping applications.
4
 The other popular open source option is GeoServer, which is written 

in Java that allows clients to share and edit geospatial data.
5
 GIS applications implemented for 

our proposed e-research facility will take advantage of open standards such as Open 

Geospatial Consortium (OGC) to ensure longevity and compatibility.  

There are open source Web-based mapping applications implemented. They include, for 

example, 1) recreation compass
6
 using MapServer and OpenLayers, and 2) a free editable 

OpenStreetMap
7
 of the whole world rendered with GeoServer.

8
 Because our researchers are 

familiar with Java and the setup and configuration of GeoServer is to some extent easier than 

MapServer. So GeoServer was selected as our Web-GIS (mapping) server.  

Sixteen statistical open source software (OSS) can be found at the Open Source Observatory 

and Repository for European public administrations (OSOR) website 

http://www.osor.eu/communities/oss-and-statistics/oss-and-statistics. The R Project is an OSS 

tool under GNU for statistical computing and graphics.
9
 Tanagra, which is an open source 

project, is fundamentally data mining software for academic and research purposes.
10

 Both R 

                                                 
1
 http://e-research.sbs.uq.edu.au/aus_voting2007.html 

2
 http://www.osgeo.org/content/foundation/about.html 

3
 http://www.osgeo.org/openlayers 

4
 http://mapserver.org/ 

5
 http://geoserver.org/display/GEOS/Welcome 

6
 http://www.dnr.state.mn.us/maps/compass.html 

7
 http://www.openstreetmap.org/  

8
 http://demo.opengeo.org/openstreetmap/ 

9
 http://www.r-project.org/ 

10
 http://chirouble.univ-lyon2.fr/~ricco/tanagra/en/tanagra.html 

http://www.osor.eu/communities/oss-and-statistics/oss-and-statistics
http://e-research.sbs.uq.edu.au/aus_voting2007.html
http://www.osgeo.org/content/foundation/about.html
http://www.osgeo.org/openlayers
http://mapserver.org/
http://geoserver.org/display/GEOS/Welcome
http://www.dnr.state.mn.us/maps/compass.html
http://www.openstreetmap.org/
http://demo.opengeo.org/openstreetmap/
http://www.r-project.org/
http://chirouble.univ-lyon2.fr/~ricco/tanagra/en/tanagra.html
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project and Tanagra provide a wide variety of statistical (regression, clustering, principal 

components, etc) and graphical techniques that may meet our research need. Although both 

projects are capable of doing statistical analysis, but as our author had experience with R, 

therefore R was chosen as the basis of the statistical application development for the proposed 

e-research facility. 

By way of illustration, a prototype e-research facility (Web-based GIS and statistical analysis 

application) is discussed which focuses on facilitating the analysis, modelling and 

visualisation of the relationships between socio-spatial variables for functional economic 

regions (FERs). Independent (or explanatory) variables were derived from the census data for 

1996 and 2006 (ABS 2007) and dependent variables were derived from the shift-share 

analysis (Haynes and Dinc, 1997) over the decade 1996 to 2006. Customised statistical 

functions such as regression and MANOVA clustering are used to explore the relationships 

between socio-spatial variables. 

 BUILDING THE SPATIAL DATABASES 

The development by the authors of an e-research facility for socio-spatial data analysis is 

quite a complex task. In the example used in this paper, building the prototype open source 

Web-based system for the analysis, modelling and visualisation of the relationships between 

independent variables and dependent variable involved assembling spatial databases through 

the following processes: 

 A new socio-economic geography - the FERs - for Australia has been compiled by the 

Centre of Full Employment and Equity (CofFEE) at the University of Newcastle. These 

regions are characterised by a high degree (75-85%) of self-containment in terms of 

where people work and where they live.   FER is aggregate of a number of Statistical 

Local Areas (SLAs) where the aggregation process is set up to optimise this criterion.  

The high degree self containment within the spatial units thus formed is potentially 

beneficial as it means that the census attributes for a FER both apply to people who live 

and work in that region.  There are 140 FERs across Australia. FER is used as the 

spatial unit for the analysis and modelling. 

The specification of database variables used in the modelling is provided which includes:  

1. The dependent variables 

Dependent variables that may be used in the analysis/modelling are listed in Appendix 

A. They include all industry sectors for the three components (regional shift, industry 

mix and national share) of shift-share over the decade 1996 to 2006 and the total shift 

either standardised or not standardised by the size of FER‘s labour force at the 1996 

census. For illustration of statistical analysis, we will use a variable measuring regional 

economic growth or performance over a period of time. The proxy measure of 

endogenous regional growth (and decline) used as the dependent variable 

[REG_SHIFT] (in Table 1) in the model is the differential or regional shift component 

derived from a shift-share analysis of employment change over the decade 1996 to 2006 

standardised by the size of FER‘s labour force at the 1996 census. That is the same 

proxy measure used in the previous Australian study by Stimson et al. (2009a). The 

Haynes and Dinc (1997) method was used for the shift-share analysis.  
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Table 1.  Definition of the variables used in the model 

 

Dependent variable  

REG_SHIFT Regional Shift (1996 to 2006) / Labour Force (1996) 

Explanatory 

variables 
 

SPEC_96 Specialization Index for 1996 (Herfindahl-Hirschman Index) 

SPEC_CH 
Change in Specialization Index from 1996 to 2006 (Herfindahl-

Hirschman Index) 

SCI Structural Change Index (1996 to 2006) 

SCI_CH 
Change in the Structural Change Index (from 1996 - 2001 TO 2001-

2006) 

L_INC_96 Median Individual Income - 1996 Annual (Log) (real) 

L_INC_CH 
Change in Median Individual Income - 1996 to 2006 Annual (Log) 

(real) 

UNEMP_96 Unemployment rate in 1996 (%) 

UNEMP_CH Change in Unemployment rate from 1996 to 2006 (pps) 

L_POP_96 Log of population (1996) 

L_POP_CH Change in Log of population (1996 TO 2006) 

LQ_MAN_96 Location Quotient for the Manufacturing Industry in 1996 

LQ_INF_96 
Location Quotient for the Information media & telecommunications 

Industry in 1996 

LQ_FIN_96 
Location Quotient for the Financial & insurance services Industry in 

1996 

LQ_PRO_96 
Location Quotient for the Professional, scientific & technical services 

Industry in 1996 

LQ_MAN_CH 
Change in the Location Quotient for the Manufacturing Industry, 

1996 to 2006 

LQ_FIN_CH 
Change in the Location Quotient for the Financial & insurance 

services Industry, 1996 to 2006 

LQ_INF_CH 
Change in the Location Quotient for the Information media & 

telecommunications Industry, 1996 to 2006 

LQ_PRO_CH 
Change in the Location Quotient for the Professional, scientific & 

technical services Industry, 1996 to 2006 

POSTGRAD_96 
Proportion of labour force with a Postgraduate Degree of higher in 

1996 

BACHELOR_96 Proportion of labour force with a Bachelor Degree of higher in 1996 

TECHQUALS_96 Proportion of labour force with technical qualifications in 1996 

POSTGRAD_CH 
Change in the Proportion of labour force with a postgraduate degree 

of higher, from 1996 to 2006 

BACHELOR_CH 
Change in the Proportion of labour force with a bachelor degree of 

higher, from 1996 to 2006 

TECHQUALS_CH 
Change in the Proportion of labour force with technical qualifications, 

from 1996 to 2006 

SYMBA_96 
Proportion of Symbolic Analysts (Managers + Professionals) in 

Employment in 1996 

SYMBA_CH 
Change in the proportion of Symbolic Analysts (Managers + 

Professionals) in Employment from 1996 to 2006 

VOLUNTEER_06 Proportion of Volunteers in Working Age Population (15-64) in 2006 
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CREATIVE_06 Proportion of Total employment in Creative Industries in 2006 

A_COAST Border is adjacent to coastline (No = 0; Yes = 1) 

P_METRO 
Border is adjacent to metropolitan statistical division (No = 0; Yes = 

1) 

D_URBAN 
Classified as Urban under Australian Classification of Local 

Government system (1 = Yes, 0 = No) 

D_REMOTE 
Classified as Remote under Australian Classification of Local 

Governments system (1 = Yes, 0 = No) 
 

 

2. The independent (or explanatory) variables 

The set of 32 independent or explanatory variables are listed in Table 1. All but four 

were derived from Census data and include both static and dynamic variable measures 

for a range of FER characteristics. These purport to measure the effects of constructs 

that the literature in Stimson et al. (2009b) has suggested: industrial structure including 

industry specialisation and structural change, population size, labour force participation, 

human capital (skills) and income distribution, occupational shifts, social capital and 

creative capital. In addition a number of locational proxies were included. A detailed 

description of the explanatory variables can be found in Stimson et al. (2009b). 

3. And a metadata directory 

Metadata is data about data (Longley et al. 2005), and includes data that describes the 

content, format or attributes of information resources (Haynes, 2004). In the Web-based 

application, metadata have been generated for datasets of independent and dependent 

variables.   

THE OPEN SOURCE WEB-BASED GIS AND STATISTICAL ANALYSIS SYSTEM 

The prototype open source Web-based GIS and the statistical analysis application that has 

been developed uses several open source technologies:  

    Web 2.0: 

1  OpenLayers – JavaScript mapping interface 

2  Jquery and Jquery UI – JavaScript helper and UI interface 

    Centralise and distribute compute intensive processing: 

3  Java Servlets – Applications 

4  Tomcat – Java application server 

5  Rserve – Statistical compute server 

6  Geoserver – Map/Feature/Transactional server 

7  iText – PDF interface 

8  JFreeChart – Charting interface 

    Other open source technologies: 

9  PostgreSQL – Statistical database 

10    PostGIS and PostgreSQL Spatial – Mapping database 

F
u

n
ct
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n

 2
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Those technologies run on a DELL PowerEdge 2950 Server (Dual Quad-core Xeon, 8 GB 

RAM, 1.6 TB hard disk array) running Windows Server 2003.  

OpenLayers is JavaScript API mapping interface for rich web-based geographic applications, 

similar to Google Maps and MSN Virtual Earth APIs. Combine with jQuery and jQuery UI 

that give reactive UI interface, tabular/slide and other web application widgets, they provide 

Web 2.0 capabilities that enhance user experience on the frontend. 

On the backend, several applications run to compute intensive processing. GeoServer is used 

as it is a Java-based transactional server to edit and publish GIS data using open standards and 

exports data in formats such as maps/images and geospatial data.  

For statistical application, Rserve and R-project act as client – server model of computation. 

Rserve is a Java/C/C++ API server Interface for R-project to create customised statistical 

functions such as linear regression, regression lines, MANOVA cluster and principal 

component analysis. 

Web-based GIS Development 

The Web-based GIS was developed to inform potential users of socio-spatial variables for 

functional economic regions. The relationship between the GeoServer and Web browsers is 

displayed in Figure 1.  

Figure 1:  Server-side GIS Application and Client-side Web Interface. 

    

 

 

 

 

 

 

 

 

 

 

The general public may access the developed Open Source Web-based Application at
 
 

(http://e-research.sbs.uq.edu.au/frontend3/) using a Web browser (such as Internet Explorer 

or Mozilla Firefox). The client interface which is combinations of HTML, jQuery and 

OpenLayers, is loaded by the browser from the server, and subsequently executed on the 

client‘s computer (Figure 1). Users may then select desired functionality from the interface 

and send their requests for information through the Internet to GeoServer. GeoServer 

interprets and performs its tasks and sends results to GeoWebCache which intelligently store 

and serve map tiles using standard web protocols for requests and responses. GeoWebCache 

is actually part of the whole GeoServer package. GeoWebCache then returns results, such as 

http://e-research.sbs.uq.edu.au/frontend3/
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maps, in Portable Network Graphics (PNG) format to the client‘s browser. Anyone who 

knows how to use a Web browser will be able to access the Web-based GIS interactively 

through a user-friendly interface from the Internet with minimal learning overhead. 

Statistical Modelling Development 

Three types of statistical analysis have been incorporated into the prototype web-based 

application: 

1 regression statistics 

2 least-squares/robust (interactively reweighted least-squares) line fitting 

3 multivariate analysis of variance (MANOVA) clustering  

The first two were based on inbuilt R functions, and MANOVA clustering was a customised 

statistical analysis function. This illustrates the flexibility and ease of using R in adding new 

statistical analysis functions. 

The Rserve interface module encrypts the R functions and uses a wrapper to generate Java 

classes. These were then used inside Java Servlets and JavaServer Pages (JSP) as part of a 

web application. A servlet is a small Java program that runs within a Web server (Hunter and 

Crawford, 2001). It parses the browser requests to be processed by the R function. The R 

function returns the analysis results to the servlet and it generates the results using JSP. They 

all run inside Web Application Server, a servlet or web container. Figure 2 describes the 

system architecture in detail. 

Figure 2: Statistical System. 
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One key advantage of using R is its visualisation capabilities. Another advantage is its simple 

integration provided by automatic conversion between Java and R data types. 

Integration 

A goal of the prototype system was to allow the user to select a geographical region using the 

GIS and perform statistical analysis on the regional subset of statistical data. A combination 

of HTTP cookies was used for inter-software communications between the web-based GIS 

and the statistical application. Cookies are pieces of text data for passing information between 

server and client to keep track of user activity (Green and Bossomaier, 2002). 

The web-based GIS first stores the geographical area of interest the user has selected in the 

cookie. The statistical application reads the cookie content to automatically select the required 

statistical data for the analysis. The combined web-based GIS and statistical analysis system 

integration architecture is shown in Figure 3.  

Figure 3: System Integration 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The web frontend interface utilises tabs to separate functions between 1) Map Selection and 

Data Classification, 2) Statistical Analysis, and 3) Result and Offline Download. When users 

click the first tab (Map Selection and Data Classification), it provides users with mapping 

(GIS) interface. The second tab (Statistical Analysis) and the third tab (Result and Offline 

Download) provide users with interface for statistical tools and its output. 

Mapping Interface 

A screenshot of the mapping interface is shown in Figure 4. 

There are five key elements in the interface including 1) and 2) Map navigation and 

visualisation controls, although users can also use mouse double-click, drag and scroll to 

zoom in, zoom out and pan the map, 3) The geographical ‗Area of interest‘ for mapping and 

statistical analysis, 4) The active map display area, and 5) The classification approach to be 

performed on the map. 
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 Figure 4: Mapping Interface  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Once a user makes a Uniform Resource Locator (URL) request to the Web-based application 

server, a map of Australia is displayed. In all, a total of five options of functionality for map 

displays remain constant throughout the user‘s visit to the server. When a user selects the 

geographical ‗Area of interest‘ option, they are then presented with one drop down menu from 

which they select to display one of the two levels of geography including Australia and one of 

seven States. The system then zooms in to the selected area. There are other options such as 

Functional Economic Regions, FER Names, Centroids and Roads. The Functional Economic 

Regions option displays Functional Economic Regions in the mapped region. The FER Names 

option shows the name of each Functional Economic Region. The Centroids display the 

centroid of each Functional Economic Region. When the user selects the Roads option, the 

primary and secondary routes obtained from Geoscience Australia are displayed. User can 

also download map display in PDF option by clicking the Download Map PDF option. 

Finally, Restart refreshes back the page for the user.  

The remaining option for this application is Data Classification. One of the major features of 

the Web-based application developed is the ability to generate thematic map displays of 

variables of the functional economic regions in polygons and points. When users select the 

Data Classification options, they are then presented with drop down menus which presents 

the following choices among a range of approaches for thematic display of the data:  

 equal interval, which classifies the features into equally divided ranges of attributes 

values 

 quantile classification, in which each class contains approximately the same number of 

features 

 the natural breaks approach, which is a median-based natural breaks classification that 

optimises attribute similarity 
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Two statistical measures for comparing performances among equal interval, quantile and 

natural breaks approaches are also presented: 

 one is total within group variance (TWGV) (referred to as group variation in Cromley, 

1996) associated with the grouping model of Fisher (1958) and Jenks (1963) 

optimisation.  

 the other is total within group difference (TWGD) (referred to as absolute deviation in 

Cromley, 1996), which is the measure structured in the median clustering objective 

(Murray and Shyy, 2000).  

Users are able to choose whether they want to use TWGD and TWGV or not to statistically 

compare performances of those classification approaches. Finally, the user has to click the 

Run Analysis option to display the classification result. 

Statistical Analysis Interface 

A screenshot of the statistical analysis interface is shown in Figure 5.  

Figure 5: Statistical Analysis Interface  

 

 

There are two key elements in the interface including: 1) Metadata Information and Help; and 

2) Types of statistical analysis. 

ILLUSTRATING HOW THE WEB-BASED GIS MAY BE USED: EXAMPLES OF 

OUTPUT DISPLAYS  

This Web-based GIS was developed to provide users with information about socio-spatial 

variables for functional economic regions. What follows is a set of examples illustrating the 

type of analyses and visualisation that may be undertaken and produced. 

Types of Displays of Patterns 

Functional Economic Regions data may be accessed to produce the following types of pattern 

displays using the Web-based application. Patterns may be displayed through a dot (or a 

point) distribution pattern or polygon pattern (The dots on the maps represent the centroids of 

Functional Economics Regions.) in a two-dimensional space across Australia as a whole, or 

within States/Territories. 

The dependent variable.  First we provide examples of how the system can produce maps 

showing the patterns of explanatory variables for a dependent variable Regional Shift (1996-

2006)/Labour Force (1996), choosing the natural breaks method of classification. The 

patterns can be shown across the whole of Australia for: 

1 Point (Figure 6)  

2 Polygon (Figure 7).  
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Figure 6: Point Distribution of Regional Shift (1996-2006)/Labour Force (1996) 

 

 

Figure 7: Polygon Distribution of Regional Shift (1996-2006)/Labour Force (1996) 

 

 

Overlaying Other Variable.  It is possible to overlay across those dot distribution maps 

showing the patterns of a dependent variable of FERs on a choropleth map (that is useful in 

the analysis of attribute variation across a region) showing the pattern of distribution across 

FERs of any one of the explanatory variables listed in Table 1.  

An example is shown in Figure 8 illustrates areas where Regional Shift (1996-2006)/Labour 

Force (1996) with an overlay of Change in Labour Force with a Bachelor Degree (1996-

2006).  
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Figure 8: Regional Shift (1996-2006)/Labour Force (1996) vs. Change in Labour Force 

with a Bachelor Degree (1996-2006) 

 

 

Another example as shown in Figure 9 illustrates areas where Regional Shift (1996-

2006)/Labour Force (1996) with an overlay of percent Unemployment Rate (1996). 

 

Figure 9: Regional Shift (1996-2006)/Labour Force (1996) vs. Percent Unemployment 

Rate (1996) 

 

 

Those overlays demonstrate how the Web-based GIS enables the viewer to perform 

exploratory analysis of many possible relationships between dependent and independent 

variables of the FERs across a region.  
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Statistical Measures for Comparing Performance of Alternative Classification 

Approaches. As discussed earlier, the system provides users with a number of alternative 

classification routines for mapping the spatial pattern of a phenomenon. Two statistical 

measures, TWGD and TWGV, are available to compare the performances of the equal 

interval, quantile and median-based natural breaks classification approaches.   

To illustrate the different results that are obtained depending on the classification approach 

used, we have taken the pattern of Regional Shift (1996-2006)/labour Force (1996) using the 

median-based natural breaks classification that was shown in Figure 6 and 7. Tables 3 and 4 

show the different results that would be obtained in the TWGD and TWGV associated with 

using each of the equal interval, quantile and median-based natural breaks classification 

approaches for a range of class values. 

Table 3:  Regional Shift (1996-2006)/Labour Force (1996) (TWGD) 

classes equal interval quantile natural breaks 

3 9.8 7.34 0.87 

4 8.03 6.31 0.73 

5 6.35 4.91 0.4 

 

Table 4: Regional Shift (1996-2006)/Labour Force (1996) (TWGV) 

classes equal interval quantile natural breaks 

3 1.13 0.9 0.95 

4 0.73 0.72 0.65 

5 0.45 0.52 0.48 

 

Figure 10: Regional Shift (1996-2006)/Labour Force (1996) (TWGD) 
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Figure 11: Regional Shift (1996-2006)/Labour Force (1996) (TWGV) 

 

 

 

 

 

 

 

 

 

 

 

 

As the objective of the median-based natural breaks approach is to optimise attribute 

similarity, it is expected to produce the smallest difference value for the respective number 

classes. As an example in Table 3, for five classes the natural breaks TWGD is 0.4, which is 

much less than the differences found by the equal interval and quantile approaches of 6.35 

and 4.91, respectively. And in Table 4, for five classes the natural breaks TWGV is 0.48, 

which is more than the variance found by the equal interval of 0.45 and less than the variance 

found by the quantile approaches of 0.52. Figures 10 and 11 show the relative performances 

of equal interval, quantile and median-based natural breaks approaches using TWGD and 

TWGV measures. This example demonstrates the usefulness of the median-based natural 

breaks approach as an exploratory data analysis tool for investigating voting outcomes.   

TYPES OF ANALYSES AND OUTPUTS USING THE WEB-BASED STATISTICAL 

APPLICATION 

Web-based statistical analysis functionalities enable researchers to conduct on-line statistical 

modelling and the visualisation of outputs. In the application discussed in this paper, the three 

statistical modelling tools referred to earlier have been used: 

1 multiple regression analysis is used to model the determinants of variations in 

endogenous regional employment performance, for example.  

2 regression line fitting is used to observe and predict, for example, endogenous 

regional employment performance according to chosen explanatory variables.  

3 cluster analysis is used to partition selected industry sectors in one of the three 

components of shift-share and determine similarity/dissimilarity between them.  

Regression Analysis.  To illustrate the application of regression analysis function we take the 

example of FERs in whole Australia. Figure 12 demonstrates a sample output. It shows one of 

the outputs from the statistical analysis. This is a plot comparing the adjusted R
2
 statistic for 

the industry sectors of Accommodation & food services and of Arts & recreation services of 
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regional shift in Australia. This statistic measures the proportion of variability in those two 

industry sectors accounted for by all explanatory variables. This means that FERs in Australia 

have better goodness of fit for the arts & recreation services than for the accommodation & 

food services in regional shift component with the selected variables. 

Figure 12: Goodness of Fit for the Industry Sectors of Accommodation & Food Services 

and of Arts & Recreation Services in Regional Shift Component with Selected Variables 

for FERs of Australia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The statistics that are also available as outputs from the regression analysis function include 

regression coefficients, mean squared error, R
2
 statistic, adjusted R

2
 statistic and F statistics (a 

measure for the strength of the regression) and Durbin-Watson statistics. Together they 

provide a better insight into the relationship between dependent variables and explanatory 

variables within the selected geographical area. 

Regression Line Fitting Analysis.  Figure 13 demonstrates a sample output from the 

regression line fitting analysis function for the FERs in Australia. 

A regression line fitting analysis was run for Australia relating the endogenous regional 

employment performance to a set of explanatory variables related to unemployment measure 

(unemployment rate in 1996 (%) (UNEMP_96)) and change in human capital measure 

(change in the proportion of labour force with a bachelor degree of higher, from 1996 to 2006 

(BACHELOR_CH)). Looking at the plot of robust regression trend lines, it is apparent that 

the level of endogenous regional employment performance (REG_SHIFT) in Australia is 

related to FERs with population characterised by unemployment rate in 1996.  

A user can click on the Data Statistics tab in order to see the least-square and robust 

regression functions that are provided as outputs from this statistical analysis. These functions 

can be used for further analysis.  
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Figure 13: Robust Regression Line-fitting for Comparing Endogenous Regional 

Employment Performance vs. Socio-economic Variables, Australia.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MANOVA Clustering Analysis.  Figure 14 demonstrates sample output from the 

multivariate analysis of variance (MANOVA) clustering analysis function. This function 

generates a dendrogram plot of the group means after a MANOVA. The MANOVA 

clustering analysis was run for Australia comparing the regional shift variables a_f_f_r 

(agriculture, forestry and fishing), min_r (mining), man_r (manufacturing), elec_r (electricity, 

gas, water and waste services), con_r (construction), and whsle_r (wholesale trade) against the 

explanatory variables Change in Specialization Index from 1996 to 2006 (SPEC_CH) and 

Change in Median Individual Income - 1996 to 2006 Annual (Log) (real) (L_INC_CH). 

Figure 14 contains a dendrogram plot with the length of each inverted-U being the distance 

between each node after a MANOVA. This graphic shows the similarity/difference between 

the industry sectors of regional shift variables based on the Change in Specialization Index 

measures (SPEC_CH) and Change in Median Individual Income measures (L_INC_CH) in 

Australia. Note that con_r, a_f_f_r, and elec_r are clustered relatively close to each other; 

min_r and whsle_r are clustered very close to each other, with the man_r relatively away from 

both clusters. 

The statistics that are also available as outputs from the MANOVA clustering analysis 

function include Wilks‟ Lambda (a likelihood ratio statistic), Chi-square approximation 

(approximate chi-squared statistic for the null hypothesis), Eigenvectors (a set of vectors 

associated with a linear system of equations) and the Mahalanobis distances (distances 

between pairs of group means). 
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Figure 14: MANOVA Clustering Dendrogram for Regional Shift variables in Australia.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 CONCLUSIONS AND FURTHER RESEARCH 

This paper describes how an open source e-research facility has been built which is capable of 

conducting spatial and statistical analysis and modelling with the visualisation of outputs.  

An example provided is a prototype e-research facility for the on-line analysis, modelling and 

visualisation of socio-spatial datasets including a number of locational proxies, and variables 

derived from shift share analysis and census data. Anyone who knows how to use a Web 

browser will be able to access the Web-based application interactively from the Internet 

(broadband recommended).  

The tools available in the e-research facility may be used to generate maps displaying patterns 

of shift-share analysis of employment change while also overlaying data showing 

characteristics of the populations and locational proxies using various classification 

approaches including equal interval, quantile and median-based natural breaks. The 

examples of the application of statistical analysis routines incorporated in the e-research 

facility which have been presented in this paper also demonstrate the usefulness and potential 

appeal of the Web-based application as an information dissemination and modelling tool to 

analyse phenomena such as the relationship between shift share analysis data and independent 

variables derived from census. Statistics functionalities integrated into the Web-based 

application include regression analysis, regression line fitting and MANOVA cluster analysis. 
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For examples, multiple regression analysis can be used to model the determinants of 

variations in patterns of endogenous regional employment growth and decline. Regression 

line fitting can be used to observe and predict endogenous regional growth or decline 

according to chosen explanatory variables. MANOVA cluster analysis can be used to partition 

industry sectors for one of the three components of shift-share analysis and determine 

similarity/dissimilarity between them.  

The prototype Web-based application has been developed not only to give researchers and 

general public on-line access to socio-spatial datasets and metadata, but also to enhance the 

capacity and capability of socio-spatial scientists to undertake spatially integrated social 

science research. The spatial database can be updated as new dependent and independent 

variables become available from the 2011 census.  

The further development of the Web-based application might include the incorporation of 

other statistical analysis routines (e.g. principal component analysis) plus the capability of 

generating map using, for example, score of each component for each polygon in the open 

source e-research facility. The next stage in the development of this kind of Web-based 

application may include mapping and statistical modelling of a variety of socio-spatial data at 

other levels of spatial scale (e.g. statistical local areas - SLAs) in Australia.  
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Appendix A: Industry Sectors for the Three Components (Regional Shift, Industry Mix 

and National Share) of Shift-Share and the Total Shift.  

  (1) Agriculture\ forestry & fishing 

  (2) Mining 

  (3) Manufacturing 

  (4) Electricity\ gas\ water & waste services 

  (5) Construction 

  (6) Wholesale trade 

  (7) Retail trade 

  (8) Accommodation & food services 

  (9) Transport\ postal & warehousing 

(10) Information media & telecommunications 

(11) Financial & insurance services 

(12) Rental\ hiring & real estate services 

(13) Professional\ scientific & technical services 

(14) Administrative & support services 

(15) Public administration & safety 

(16) Education & training 

(17) Health care & social assistance 

(18) Arts & recreation services 

(19) Other services 

(20) Inadequately described/Not stated 

(21) Total of each component or total shift 
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ABSTRACT 

This paper presents findings from a qualitative research study which investigated how one 

community has responded to significant environmental change in regional Victoria. The 

findings highlight the multiple ways in which communities are currently responding to 

observed environmental change. They give valuable insights into likely future responses as 

well as provide important lessons on the opportunities and barriers for community adaptation. 

The project developed an innovative research model which has led to insights on how to 

produce qualitative research that is useful for both decision makers and the community. The 

project was undertaken in the northern Victorian town of Lake Boga in late 2009 by the 

Victorian Department of Planning and Community Development. In 2008 the lake that was 

the major source of recreation and tourism for the area dried up completely. In a series of 35 

in-depth interviews, information was gathered that gives detail to the community‘s attitudes, 

experiences and responses to the lake drying. The findings include information on resident‘s 

expectations of government in times of change, attitudes towards climate change, the social 

and economic impacts and demographic impacts such as out migration. Qualitative research 

such as this gives rich and detailed information that can be particularly useful for 

interdisciplinary policy questions. The findings of this research relate to a broad range of 

interdisciplinary issues including water management, community development and wellbeing, 

the multiple issues of governance under uncertainty, the spatial implications of demographic 

change and climate change adaptation.. 
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INTRODUCTION 

Managing environmental and social change is a complex process. From a government 

perspective there is a need for detailed and nuanced information about the ways in which 

communities deal with change. There is also a need to build trust and facilitate information 

flow between government and communities in times of change and crisis. This paper outlines 

the methodology and findings of a research project that was conducted by the Victorian 

Department of Planning and Community Development (DPCD). The project investigated 

ways in which a community dealt with the social, cultural and economic impacts of 

environmental change.  

The study area of Lake Boga is located near Swan Hill in northern Victoria. It is a town of 

700 people located around the lakeside and in the adjacent township. The community was 

chosen as a case study because the lake that was central to the town‘s recreation and tourism 

industry dried up in early 2008. Researchers from the DPCD developed a partnership with the 

local community to undertake qualitative research in the form of in-depth interviews with 

residents. 

The project aimed to ‗ground truth‘ some of the assumptions in policy about how regional 

communities were likely to deal with the impacts of changing environmental conditions. For 

example, in discussions about environmental change it is sometimes assumed that people will 

migrate away from areas suffering drought or other hardship towards areas that have more 

favourable climatic conditions. Similarly, assumptions are made about the individuals and 

groups who are likely to be more vulnerable in changing environments. By selecting a case 

study which has experienced a significant environmental change, the researchers were able to 

investigate, in more concrete terms, ways in which a community responds and adapts to such 

change.  

The DPCD has an interest in understanding how communities cope with, and respond to, 

social, economic and environmental change. Findings from this research are useful in 

informing a number of government policy areas including community development, planning, 

sustainability and climate change policy. Information on how communities respond to 

environmental change can support programs and policy initiatives to better meet the needs of 

different communities both now and in the future. 

METHODOLOGY 

The Research Model 

In order to maximise the policy-relevance of the research, the research process was designed 

to enhance communication between local communities and state government policy makers. 

Significantly, the model encouraged an iterative process of research which included input 

from both levels at all stages project development.  

Project Design 

The research aimed to investigate how the community of Lake Boga had experienced, 

understood and responded to the lake drying. Qualitative research techniques were used to 

investigate how people were living with the changes and connect their stories with the 

interests and expertise of the research team and policy makers. The project scope and 

direction were established in consultation with both metropolitan-based policy stakeholders as 

well as with a number of key community members in the study area. This enabled a balance 

between the priority of policy relevance and the need to keep the research locally meaningful. 
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Figure 1: The Lake Boga Research Model 

 
 
 

The initial stages of the project established a solid working knowledge of a number of 

overarching contextual aspects of the Lake Boga area. These included the local history, news 

coverage of major issues, preliminary interviews with former residents and demographic 

analysis.  

The project sought to gain a wide representation of people from the community. Participants 

included a range of adult age groups, retired and working age persons, those living around the 

lakeside, in the township, and in surrounding rural areas. The sampling method relied on a 

variation of the snowball technique that aimed to take into account the interconnected and 

close-knit nature of this small rural community.  

The project team included a range of expertise such as geography, regional economics, 

anthropology, environmental management and social research. The interdisciplinary nature of 

the team meant that broad perspectives were incorporated into both the design and analysis 

stages.  

Fieldwork 

The fieldwork was preceded by a comprehensive effort to build connections and trust within 

the community before conducting the interviews. This involved providing information about 

the project to community newsletters and forums, making the project charter publicly 

available and having lengthy phone conversations with key community leaders. The aim of 

this approach was to allow the idea of the research to filter through the community before 

making phone calls to ask for participation. A total of 45 local residents participated in the 

interviews, either singly or as couples. The interviews lasted for 45 to 60 minutes and a total 

of 33 hours of in-depth material was gathered. Using a semi structured interview style, 

participants were asked about: life before the lake dried up; experience and explanation of the 

event; community responses, and views about the future of Lake Boga. 

Policy Roundtable 

Soon after the fieldwork a policy roundtable was held with around 20 State Government 

stakeholders. This group of stakeholders had been contacted during the initial project planning 

phase and had already indicated their support for the project on the basis that it could inform a 

number of policy areas, particularly around climate change adaptation and community 



ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
273 

wellbeing. Preliminary findings were presented to this group with the aim of exploring the 

context of key policy concerns. The process gave guidance to the research team about areas of 

interest for policy makers and enabled the analysis to be as policy-relevant as possible.  

A number of the findings from Lake Boga challenged previously-held assumptions and 

perspectives of the policy group. This added an important dynamic through which issues 

could be explored, for example: the role of government agencies in managing critical change; 

reasons for communities having views on climate change which did not align with 

government views; the importance of environment to local communities‘ well being, and the 

possible effects of environmental change on settlement patterns and population mobility. 

The frank nature of discussion in this round table process led not only to guidance for the 

research team but to a highly productive conversation about the direction of policy on the 

issues raised and a chance for interdepartmental communication on emerging issues.  

Reporting Back to Participants 

Six weeks after the interviews, the researchers returned to Lake Boga to present preliminary 

research findings to the participants of the study. This allowed feedback to be gathered before 

the report was finalised, and enabled the researchers to verify the findings with the local 

community. Importantly, participants were able to see how their stories could be used by 

government to better inform policy and programs. This is often a ‗hidden process‘ in the 

experience of many regional communities. Having a more transparent process and 

emphasising clear communication was an approach chosen by the researchers in response to 

findings from the interviews themselves where many locals had expressed feelings of being 

distant from decision making processes. Feedback suggested that the process was a valuable 

experience for the participants and one that meant that they would be more likely to be 

involved in government research in the future.  

The Report 

The final report entitled, The Drying Lake. Lake Boga‟s Experience of Change and 

Uncertainty combined both qualitative and quantitative reporting. The key areas covered 

include the historical context of the area, a statistical analysis of the demographic structure of 

Lake Boga and population change in the broader context, as well as an overview of water 

management and irrigation in the region. The findings from the interviews are combined with 

a discussion on the key themes that emerged from both the participants stories as well as the 

policy makers interests.  

FINDINGS 

The Lake 

As the name ‗Lake Boga‘ suggests, the full lake has historically been the centrepiece of the 

town‘s identity. The recent history of Lake Boga was told by the participants through detailed 

stories and relaying fond memories of the way of life that the lake offered in the past. For 

most of the interviewees the full lake was the central component of the benefits of living in 

Lake Boga. The activities, lifestyle and community aspects that were referenced as 

advantages were, in most cases, linked strongly to the time when the lake was full and 

functional. 

The lake was central to everything … our daughter was married down on the lake, we had dad‟s 

90th birthday down there, it was just a really nice place to go with your friends. (Interview 2) 

The lake was the centre of activity for the town and provided a space for popular events such 

as regattas, skiing competitions, and ‗splash-ins‘ of the historical Catalina warplanes. The 
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town received a great deal of regular tourism and was a central attraction for fishing and 

boating in the region. For the locals it provided an informal place for the community to 

socialise, cool off and enjoy physical activity.  

I don‟t think you could put a monetary value on the entertainment and outdoor activities that 

the locals enjoyed because of its existence. (Interview 10) 

The Drying Lake 

The ongoing drought conditions in northern Victoria finally led the lake to dry completely in 

February 2008. The remembered experience of this time varied between interviewees. For 

some the speed of the drying was a shock, others noted that the decline in the lake‘s condition 

had been occurring for many years. The immediate impacts following the drying however 

were both unexpected and severe. One of the most cited impacts was the smell of rotting fish 

that permeated the area for at least a three month period. As the water receded, the large fish 

stocks in the lake began to die. With the high temperatures over summer deoxygenating what 

was left of the water, there was a final kill which left what was reported to be tens of 

thousands of rotting fish corpses. 

It was a bit like living near a sewage treatment plant I suppose. The smell of rotting carcasses 

just wasn‟t a nice thing. (Interview 17) 

Another significant impact was the gnat plague which, at its peak, persisted for around two to 

three months as insects bred in the mud. People told stories of tornado like swarms rising from 

the trees at dusk and of not being able to leave the house at night. 

Of a more lasting nature were the impacts related to dust from the lake. Dust has always been 

a problem in this region of Victoria but with the fine dust of the lake bed becoming fully 

exposed, the impacts were more intrusive and frequent. The interviewees who lived around 

the lake were most affected. They told stories of dust storms that filled houses, destroyed 

furniture and caused health problems such as eye and throat inflammations.  

The drying process along with the subsequent impacts of fish smell, gnats and dust 

demonstrate the way that one environmental change can have multiple and severe impacts on 

a community. The events associated with the drying of the lake eventuated simultaneously as 

both a ‗slow burn‘ event and abrupt, unexpected changes. This has interesting implications for 

analysing how people and communities respond and react to such events.  

Social Impacts 

Losing the lake was not simply a matter of losing a recreational resource. The impacts that 

stemmed from the drying had serious implications for the wellbeing of individuals, families 

and the community as a whole.  

The loss of the lake as a space for physical activity combined with the adverse impacts of dust 

and increased heat stress in summer had direct implications for the health of residents. As 

well as the physical health issues, the interviews would suggest that the mental health impacts 

associated with the lake drying were both prevalent and persistent. The loss of the water 

marked a period of high levels of stress and anxiety for many people. This was particularly 

the case for the business owners who indicated their levels of stress were associated with the 

worry that they had about their financial position and decisions about what to do in the future. 

Issues of individual isolation were identified by the participants in two forms. The first related 

to the loss of a space for informal socialising. With the lake gone there was less incentive for 

people to leave the house and participate in the community. The second reference to isolation 
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was the decline in family members and friends visiting the area. For many, particularly the 

elderly residents, the lake was a major draw card in attracting visitors to stay for holidays.  

Our old friends still come up, people our age, but their kids and their kid‟s kids don‟t come … 

The water was always the attraction. (Interview 8)  

The way that a community defines itself and understands its own identity can affect the way 

people feel about where they live. The full lake provided a strong, positive image of the town 

as a sporting and recreational playground for the region. The interviewees were extremely 

proud of this image. The loss of the lake brought with it a belief among some that the identity 

and point of pride in the town had been lost. The connection between water and wellbeing 

was also a point that people referred to when talking about the impacts. Many of the water 

based sporting and recreational clubs were forced to close. The interviewees felt that they had 

lost a key component of what made the town a liveable place – the water.  

It‟s just like the heart of it has been taken from us. (Interview 2) 

Responses relating to the social impacts of the drying lake made up a significant part of the 

individual interviews. This suggests that these impacts were a concern for the participants. 

Often the subjective nature of these issues means that they are less tangible for policy makers. 

However, these findings suggest that issues such as loss of a sense of place and wellbeing 

have a real and lasting impact on communities and should be included when considering the 

potential outcomes of environmental change.  

Economic Impacts  

The loss of the lake brought direct economic impacts to the town. As a tourist and visitor 

attractor, Lake Boga created jobs and brought a great deal of money into the community. The 

decline in tourism following the drying of the lake put financial pressure on many of the 

tourism-reliant businesses and caused some to close. The loss of income was particularly 

evident in the summer holiday period with loss of major events such as regattas which were a 

major source of income for the community and the wider region.  

Their summer period of income has gone. Totally gone. The motel‟s gone. That motel was a 

pretty thriving motel. And it was always nice. And the one out the road the Catalina Motel … 

it‟s just devastating. (Interview 1) 

Casual and part-time employment opportunities were affected by the loss of the lake as 

businesses would generally hire additional labour during peak times. The proximity of Swan 

Hill does provide alternative sources of such employment, although some interviewees 

suggested that Swan Hill businesses had also been negatively affected by the loss of major 

events at Lake Boga. Importantly, there was less direct economic impact for those who 

commute to Swan Hill for employment as their earnings are not dependent on the lake and its 

associated tourism.  

One of the biggest economic impacts attributed to the dry lake was a fall in property values. 

This impact was more pronounced in the lakeside area than the township area of Lake Boga, 

although with so few sales, it is difficult to obtain any data to quantify the situation. 

Interviewees, particularly ones with lakeside properties, reported that their houses had 

decreased in value. Many who lived around the lake had invested their life savings in their 

property and some were trapped by the loss of asset value.  

They can‟t afford to leave unless they are prepared to accept a lesser value than their property 

was originally worth when there was water in the lake. (Interview 24)  

Along with these direct impacts, the interviewees reported economic impacts that were more 

difficult to quantify. As a recreational resource, the lake provided a range of physical and 
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social activities close at hand. With the lake gone, costs were incurred to access recreational 

activities outside of the town. Clearly, the loss of a local recreational outlet created the need to 

travel in order to access equivalent activities. For those who may be transport disadvantaged 

(the elderly and the young) this can have a larger impact than for those with access to a car. 

And those with a car will be faced with additional travel costs. 

The economic impacts of an event like this are complex and are not simply confined to the 

major indicators such as jobs and house prices. The spatial characteristics of the regional 

economy as well as the more subtle indirect impacts such as increased travel costs certainly 

need to be considered as part of the story of the economic impacts of environmental change.  

Demographic Impacts 

In discussions about environmental change it is sometimes assumed that people will migrate 

away from areas suffering drought or other hardship towards areas that have more favourable 

climatic conditions. However, the decision to migrate is a complex one involving 

considerations around many factors such as: employment; family; friendship networks; 

personal history, and age. For many the sense of belonging to a place is a powerful motivator 

to stay in an area despite major changes.  

The migration responses to the lake drying reflected this complexity. For some, the idea of 

moving was not a consideration even if water did not return. For others a move would have 

been dependant on the possibility of work elsewhere and the likelihood of receiving a 

reasonable price for the sale of their house.  

Because I‟ve lived here so long and this is home to my children … and the things that you get 

involved in – that‟s your life. So just „cos the lake dries up I don‟t think you need to dry up too 

and go off somewhere else. (Interview 15) 

While some people were said to have left Lake Boga after the lake dried, most of these moves 

were said to involve a number of factors, not simply the lake. Interestingly, while the town‘s 

resident population has not been subject to great change through out-migration, the part-time 

visitor population has been strongly impacted. In real terms a reduction in visitors to Lake 

Boga is a form of population loss even though it is not ‗out-migration‘ per se. 

Reactions and Responses 

Community and individual responses to this type of event can give important insights into the 

ways that people deal with change and the barriers and opportunities for community 

adaptation. They can also point to some likely future responses to environmental change.  

The emotional responses of the interviewees were complex but had some key themes in 

common. The range of emotions reported by respondents appeared to vary depending on 

which period of time was being referred to, from when the lake first dried to the time of 

interview. When referring to the time the lake dried most responses involved negative 

emotions such as anger, frustration, shock and depression. Frustration was particularly 

directed at authorities as they failed to meet the expectations of community members in 

dealing with the after effects of the drying. The frustrations were based on the perceived 

handballing of responsibility by authorities and the lack of information or conflicting 

information being received by the community. There was a widespread feeling that these 

issues added to the difficulty and uncertainty that surrounded the drying process.  

As people moved to discussing the comparisons between the current condition of the town 

and its past, there was mention of feelings of loss and grief. The tone of these comparisons 

contained a great deal of nostalgia with the participants directly identifying the impact of this 

loss.  
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You just wait for the day when it all comes back again and things can get back to the way they 

were. (Interview 17) 

When speaking about the future, however, there was reference to feelings of hope and 

anticipation. Some participants indicated that, more recently, they were attempting to think 

about the situation differently. Much reference was made here to the concept of being resilient 

and patient.  

From a more practical perspective, a number of actions were taken by the interviewees in 

order to directly respond to the situation. These responses ranged from community meetings, 

working bees, the establishment of a community advisory group and individual clean up 

action. One significant event was the Dry Lake Bed Dinner that was held as a event to bring 

the community together and build morale. The range of responses was an important finding 

for the study. The interviewees had different ideas about what worked and what did not in 

terms of community responses following the drying. People felt comfortable being involved 

in some actions but not others. There were also responses that were only appropriate at certain 

points in time. The dry lake dinner for example was held over a year after the lake dried when 

people had had time to come to terms with many of the changes. 

It is important to understand that a community is not a homogenous group and is not likely to 

respond in a consistent and predictable way. In recognising the diversity of preferred 

responses that people have to these situations, government and other authorities can be better 

placed to assist, if necessary. 

Climate Change 

One aim of the project was to investigate the way that people explained, understood and 

expressed the event of the lake drying. A key component of this finding was how people 

viewed climate change within this context.  

Most respondents regarded drought as the main reason for the lake drying and when asked 

about climate change, most were dismissive of it as an explanation. The drying of Lake Boga 

is generally not seen by residents as being caused by climate change. In fact there is 

widespread scepticism about climate change theory and governments‘ focus on it.  

We‟ve had five droughts this century – this is just another one. (Interview 7) 

However, people‘s understanding of climate change is diverse. Those who express scepticism 

had diverse reasons for so doing. Some are simply suspicious of a debate led by government 

and ‗experts‘. Others are unconvinced by seemingly contradictory information and others 

base their opinions on their own personal experience of the local climate and its cycles.  

There are important psychological elements in people‘s reactions. For some, dealing with the 

scientific uncertainties and competing information proves difficult. Others suggest that the 

prospect of climate change is too daunting to easily accept. 

I‟m in the complete bull dust camp. But then I‟m a farmer and we‟re biased and we have a 

vested interest and wouldn‟t like to agree with it [climate change] because it would mean I 

don‟t have a future here. (Interview 3) 

The range of views on climate change expressed by residents of Lake Boga did not always 

align with expectations or assumptions made by government policy makers. 

The Future 

When speaking of the future, respondents were overwhelmingly hopeful of water returning to 

the lake. Of the 23 respondents who provided an opinion on the subject, 19 indicated that they 

thought water would return. 
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There‟s hope. A lot of hope. Everyone‟s positive, they know it‟s coming it‟s just a matter of 
when. (Interview 7) 

The timeframes of when people expected water to return were subject to much uncertainty. 

Similarly, people were unsure about how the lake would be filled again. The possibilities 

suggested were either through a break in the drought or through intervention by water 

authorities. In order to address some of this uncertainty, the interview schedule included an 

example of a lake which had remained dry for a period of 10 years – Lake Hindmarsh in 

western Victoria. The aim was to ask respondents to think about the future of Lake Boga if 

the lake remained dry for a similar length of time. Interestingly, this question emerged as the 

most confronting for interviewees. No one had considered this length of dryness in relation to 

Lake Boga and most preferred not to think about the consequences for the town. 

If it was an extended period of time, I wouldn‟t like to think about it really. (Interview 29) 

To an extent recent events have confirmed in the minds of participants the validity of their 

belief that water would return. In the same week that The Drying Lake was published, Lake 

Boga received an allocation of water as part of a new irrigation storage project. The return of 

water to the lake has brought a great sense of excitement and relief to the local community. It 

does however raise some questions about the impacts for communities dealing with 

fluctuating conditions and periodic interventions. For example would the inclusion of Lake 

Boga in the storage program in this instance raise the expectation of more interventions if the 

lake dries again in the future? 

DISCUSSION 

The Lake Boga study offers an interesting way to look at interdisciplinary and intersecting 

areas of research and policy. The report offered insights into a number of important policy 

issues such as water policy and management and community engagement and wellbeing.  

One significant lesson from a governance perspective was the expectations that interviewees 

had of government during the drying of the lake. Residents expected both rapid response and 

effective communication across agencies. The perceived failings of authorities and lack of 

coordination were not seen as an inability to handle a new and complex situation. Rather they 

were interpreted by many in the community as a lack of concern or interest in the town‘s 

problems – in a sense the community took it personally. Thus important questions are raised 

about how government and other authorities can effectively deal with communities who are 

undergoing new, unexpected or ‗slow burning‘ crises which involve uncertainty. Government 

structures and legislation have a degree of rigidity – uncertain futures may demand more 

nimble assessments and responses.  

Another important lesson is the way in which people not only dealt with the environmental 

change but the extent to which they adapted to that change. Overall, the people of the town 

did not generally respond with decisive adaptation strategies. The overwhelming response 

was that they were waiting for a return of past conditions rather than making broad changes to 

their lifestyles and expectations. There was a large amount of ‗hope‘ that things would ‗get 

back to normal‘. Some indicated that they would be prepared to wait years in the hope that 

water would return.  

While this finding does not give us solid insights into the likely processes for adaptation in 

this community it does highlight some of the barriers to adaptation. Misinformation on likely 

water futures, focus on cyclical climate patterns rather than climate change and a lack of 

confidence in government processes are all factors that contributed to a reluctance to accept 

the drying of the lake as an event that necessitates broad scale changes to their lives and 
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behaviours. This is an important finding for adaptation policies, and confronting these barriers 

will produce more sophisticated adaptation planning at all scales.    

A key aim of the project was to develop a research approach that enhanced the usefulness of 

qualitative research for policy makers and the community. Some of the lessons learnt in using 

this approach include: 

 Consultation with policy makers needs to be incorporated at the start of the project and 

evaluated throughout the research in order to maximise policy-relevance of findings 

 Carefully building in the priorities of both government stakeholders and community into 

the analysis of findings creates more focused and relevant information 

 The research method is labour intensive but can be without major interruption to the 

community 

 The documentation of a communities story is a powerful way in which they can share 

their experience and engage with other communities who may be facing similar 

situations 

The approach used in this study provides an opportunity to ground truth some of the 

assumptions that are currently being made in theory and policy. It can also serve to test and 

evaluate the direction of policy into the future. The information collected from the Lake Boga 

interviews has the potential to be useful across a broad range of government agencies and 

demonstrates the inherent links between the environment and community.  
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ABSTRACT 

The ABS is redesigning the geography which underpins its output of Australian labour market 

data. The groups of areas (SA4s) must satisfy population criteria which differ between state 

capital cities and the regions. The construction of SA4s by the ABS was ad hoc, but informed 

by solutions from the Intramax and Coombes grouping algorithms which were applied to 

Statistical Local Area based commuting data. We amend the Coombes algorithm to 

incorporate the population criteria and generate a grouping solution for Sydney, which is 

combined with the ABS regional NSW groups. Incremental adjustments to these groups are 

made by using unbiased specifications of Feng‘s Membership Function to identify 

misallocated areas. Summary statistics are calculated for this new set of NSW groups to show 

that it appears to be superior to the grouping developed by the ABS, and to highlight the 

importance of Feng‘s fuzzy set methodology in complementing the Coombes‘ algorithm.  
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1.  INTRODUCTION 

The Australian Bureau of Statistics is in the process of completing the redesign of the 

statistical geography which underpins its output of labour market data (ABS, 2010). The new 

spatial units, Statistical Areas 4 (SA4s), will consist of groups of Statistical Areas 2 (SA2s).
1
  

Some data based on the new geography will be available in 2011. A major problem in 

developing the new statistical geography is that both the land areas and associated population 

densities of the SLAs, which are used in the derivation of the SA4s, exhibit enormous 

variation, even within New South Wales the most populous state, which is the focus of this 

paper.
2
  

Lower population bounds of 100,000 and 150,000 and upper bounds of 300,000 and 500,000 

have been imposed on regional and capital city SA4s, respectively, but these do not represent 

                                                 
1
  The ABS will publish the new Australian Statistical Geography Standard by December 2010. 

2
  For example, in 2006 Sydney South had a population of 49,457, Canterbury in South West Sydney 129,964 

and the Unincorporated Far West 728. The corresponding land areas of these SLAs were 10.8, 33.6 and 

93532.1 square kms., respectively. 

mailto:martin.watts@newcastle.edu.au
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strict limits (see below).
3
 Each state capital city must be represented by a group of SA4s, 

rather than some SA4s combining capital city and regional SA2s.  

The number of SA4s and their associated populations is based on the objective of data 

accuracy, which must be balanced against the geographical relevance of these regions. There 

were 86 draft SA4s released by the ABS in May 2010 which represents an increase over the 

67 Labour Force Regions, which are the current basis for spatial labour market data.  

The grouping of areas
4
 by the ABS has been informed by the solutions obtained from both the 

Intramax and Coombes algorithms (ABS, 2010, pp.4-5), but it is not the direct outcome of the 

formal application of either algorithm. We argue that the Intramax methodology is not suited 

to formally derive groupings because its underlying criteria for combining areas (groups) do 

not capture the constraints on the solution imposed by the ABS which have been described. 

On the other hand, the Coombes algorithm can be amended to generate an analytical solution. 

This solution can be further refined by the adoption of a Fuzzy Set methodology, which is 

motivated by the spatial complexity of commuting flows (Feng, 2009).  

Feng demonstrates that FST principles can be used to examine the rigor of the Coombes 

algorithm, by measuring the extent to which areas are misallocated by reference to a 

membership Function (MF), based on a measure of closure or self-containment. The Feng 

approach identifies whether the rigidity of the composition of groups once they satisfy the 

spline constraint, leads to significant misallocation. He examines the grouping of areas by the 

Coombes algorithm into TTWAs based on the Special Workplace Statistics commuting data 

from the 1991 UK Census. The rate of misallocation is low. 

Watts (2009) showed that there is a built-in bias in the application of Feng‘s methodology in 

favour of the group to which an area has already been assigned.  This means that the extent of 

the misallocation of areas will be understated. He respecifies the MF to overcome this bias. 

Utilising Australian 2006 Census Journey to Work (JTW) data between Statistical Local 

Areas (SLAs), he found that the bias was significant when examining the extent of 

misallocation of the solutions to both the Intramax and the revised Coombes algorithms. 

The two standard measures of closure underpin the spline function used in the Coombes 

algorithm. However, the basis for combining areas (groups) together is a measure of 

interaction rather than closure. Thus it is appropriate to specify an additional MF based on the 

interaction function, which can also be used to explore the extent of misallocation of areas 

between groups. 

In this paper we show first that the Coombes algorithm can be amended to incorporate the 

ABS population criteria and can, in principle generate a grouping solution for NSW, albeit 

based on the separate treatment of the regional and capital city SLAs in the first instance. We 

are forced to use the ABS regional groupings with the amended Coombes solution for Sydney 

SLAs. Second, we attempt to make incremental adjustments to both the ABS groups and the 

hybrid solution to reduce the extent of misallocation by drawing on unbiased specifications of 

the two forms of MF based on closure and interaction. However we ensure that the closure 

and population constraints embodied in the revised Coombes spline continue to be satisfied. 

                                                 
3
  The actual size of the sample used to collect the labour force data does not vary within states, however, but 

does vary between states.   
4
  A broad range of terminology has been used in the international literature to refer to groups of areas 

including Travel to Work Areas (TTWAs), Commuting Areas, Functional Economic Areas (Regions), Local 

Labour Market Areas and Commuting Zones. We shall use the term area to refer to the basic spatial unit of 

analysis and groups to denote collections of areas. Also while UK researchers refer to Travel to Work data, 

Australian researchers refer to Journey to Work data. 
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As a consequence the ABS grouping is not altered. Third, we generate summary statistics for 

the competing NSW groupings, based on closure, fuzzy counts and the pairwise overlapping 

of groups. We show that the hybrid solution, adjusted by the application of the closure MF, is 

superior to the other groupings. Finally we investigate whether the major bias associated with 

Feng‘s flawed methodology is the consequence of the size of the underlying spatial units 

(SLAs).  

In the next section, we outline the principles on which the ABS is redefining its underlying 

geography for the output of spatial data and describe the NSW data used in this study. We 

briefly outline the Coombes grouping methodology, which is followed in Section 4 by a 

summary explanation of why Feng‘s methodology is flawed. We then construct the additional 

Membership Function and derive the Fuzzy Count and Overlap measures developed by Feng. 

In Section 5 we discuss the data used in the grouping processes and assess the NSW groups 

proposed by the ABS, and also the hybrid solution and the adjusted hybrid solution. Maps are 

provided of the ABS and adjusted hybrid groupings. We then investigate whether the high 

rate of bias associated with Feng‘s MF measures can be attributed to the relatively low degree 

of spatial disaggregation associated with the spatial units (SLAs). Concluding comments 

complete the paper. 

2.  AUSTRALIAN STATISTICAL GEOGRAPHY STANDARD 2011 

The ABS will replace the current Australian Standard Geographical Classification (ASGC) 

with the new Australian Statistical Geography Standard (ASGS) in July 2011. The ASGS will 

define more stable, consistent and meaningful areas than the ASGC (ABS, 2010).   

Under the new geographical hierarchy, Statistical Areas 1-4 build on meshblocks. Also SA4s 

must not traverse State or Territory boundaries.
5
 The SA4 level is intended to replace the 

current ABS Labour Force Regions (LFRs)
6
 and will provide the geographical basis for the 

publication of labour force statistics. Both the SA4s and the underlying geographical units 

will remain stable between Censuses, thereby allowing a direct comparison between Labour 

Force data and other data released by the ABS on the ASGS main structure.  

ABS (2010, p. 4) are quite clear that local labour markets underpin the design of SA4s, noting 

that they are ‗geographic regions, which have a high degree of interconnectedness or overlap 

between the labour supply (where people live) and demand (where people work).‘ Thus high 

levels of overall closure and interactivity between areas are important features of the 

groupings.  

A regional SA4 was designed to represent a single labour market or a number of labour 

markets, with a total average population of between 100 and 300 thousand people, which 

would minimise the incidence of unacceptably high relative standard errors (ABS, 2010, p. 5). 

Inevitably SA4s within major cities will have larger populations than those in regional areas. 

Consequently a capital city SA4 was considered to represent a sub-market of between 150 and 

                                                 
5
  The ABS recognises that local labour markets do not respect State boundaries, in particular, between Victoria 

and NSW (Wodonga-Albury), and Queensland and NSW (Gold Coast-Tweed), but, underpinning their new 

(and current) is (was) the requirement that SA4s aggregate up to the corresponding states and territories. 
6
  The LFRs have a number of shortcomings: i) They are not integrated into the ASGC, because they are built 

from ASGC regions at the time of each Census. The underlying ASGC units are revised annually, while the 

LFRs remain stable. Thus, between Censuses, the LFRs and the spatial classification drift out of alignment; 

ii) The LFRs are based on administrative boundaries rather than local labour market geography; iii) Their 

populations exhibit a high variance, so that the very small regions have high relative standard errors due to 

the low sample, which is standardised, only within each state; and iv) Many remote LFRs are very diverse in 

area which is largely inevitable due to low population densities (see ABS, 2010, p.4). 
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500 thousand people. These capital city SA4s are important in providing a consistent socio-

economic definition of the city for the output of labour force data and data that are only 

released on a capital city/rest of state basis, such as the CPI, without using correspondences.  

The SA4 definitions of capital cities are designed to provide a stable and consistent boundary 

that would reflect the socioeconomic extent of the city for the next twenty years (ABS, 2010, 

pp.5-6). In principle, this provides some scope for discretion to be used in the incorporation or 

otherwise of outer-suburban SA2s, depending on anticipated outer-suburban development in 

the future. However, there is a consensus that planning policy in Australia‘s major cities 

should be based on principles of containment, consolidation and centres (Forster, 2006), 

which should preclude extensive greenfield development on the periphery of capital cities. 

In the development of the new statistical geography, the ABS obtained external input from 

labour market geography experts based on their application of both the Coombes and 

Intramax algorithms to the inter-SLA 2006 JTW data.
7
 Very small regional labour markets 

were amalgamated and major metropolitan labour markets were split into more evenly sized 

regions whilst regional centre labour markets of an appropriate size were retained (ABS, 

2010). 

The application of the Coombes algorithm generated very large labour markets in the major 

metropolitan centres, with a larger number of medium sized labour markets around regional 

centres and an even larger number of very small regional labour markets comprised of single 

SLAs (ABS, 2010).  

ABS (2010, p. 4) concludes that, while the Coombes algorithm generated a set of spatial 

labour markets, it did not create an ‗ideal output geography for labour force data which is 

collected using a sample survey requiring large and consistently sized geographic regions‘.
8
  

Due to the population constraints the ABS groupings have lower rates of closure. For 

example, the population weighted mean employment self-containment rate across NSW SA4s 

is 0.67 (unweighted 0.72) and the mean residential self-containment rate is 0.61 (unweighted 

0.66), with corresponding minima being 0.20 and 0.29 which both correspond to capital city 

SA4s. Also, under certain circumstances, an interim grouping will be completely 

dismembered during the operation of the Coombes algorithm which can lead to a large 

number of singleton groups (see Section 3).  

On the other hand, ABS (2010, p. 5) claims that the Intramax algorithm uses an incremental 

aggregation approach which allows the creation of much larger and more consistently sized 

geographic regions. Certainly the Centre of Full Employment and Equity solution in the form 

of Functional Economic Areas provides insights about the appropriate spatial groupings, in 

particular those SLAs which belong and do not belong to capital cities
9
, as well as the 

regional groupings. There is no dismemberment associated with the Intramax approach, so 

each iteration leads to a decline in the number of groups, with no subsequent reallocation of 

individual SLAs between groups (see Watts, 2009, for a brief discussion of the Intramax 

algorithm). Also, the point at which the grouping process ceases is not determined a priori, 

                                                 
7
  Newell (Monitoring Evaluation Research Associates, New Zealand) provided input based on the application 

of the Coombes Algorithm. Mitchell, Watts and Flanagan members of the Centre of Full Employment and 

Equity at The University of Newcastle, NSW, Australia were consulted about the CofFEE Functional 

Economic Areas, which are based on the Intramax Algorithm 

(http://e1.newcastle.edu.au/coffee/functional_regions).  
8
  Newell used the parameter values that were initially employed by Coombes et al (1986) for the construction 

of their British TTWAs. 
9
  There are important political issues surrounding the definition of cities in terms of public sector funding. 

http://e1.newcastle.edu.au/coffee/functional_regions
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which introduces some arbitrariness into the chosen number of groups. Finally the Intramax 

algorithm cannot incorporate the sample size criteria, so an analytical solution to the 

construction of the Australian SA4s drawing on these criteria is impossible.
10

 

3.  COOMBES GROUPING ALGORITHM 

We now outline the simplified version of the 1986 Coombes algorithm (Bond and Coombes, 

2007a,b) which will then be amended to take into account the  population criteria on SA4s 

imposed by the ABS. 

The Travel to Work matrix is denoted by T = [Tij], where Tij denotes the flow of commuters 

from area i, where they reside, to area j, where they work. Ti. is the number of residents of 

area i who work, whereas T.j denotes the total level of employment within area j.  

The number of employed residents in the kth group of areas, 
kgR can be written  

 

Likewise the level of employment within the kth group, 
kgE is  

 

The minimum closure (self containment) of the kth group can be written 

 

 

Bond and Coombes (2007a) impose a spline function which represents a tradeoff between the 

number of resident employees and minimum closure. The minimum number of resident 

employees is denoted by R1 with a corresponding minimum required rate of closure of C1, 

whereas a group of R2 (> R1) or more resident employees must have a minimum rate of 

closure of at least C2 (< C1).  

 

)4(),,min(*),min( 32211 aRbaRbCCS
kkk gggk   

 

All groups of areas are required to achieve a value of the spline function greater than a fixed 

value, say Y. 

In the amended version of the spline, we replace the lower and upper bounds on the number 

of resident employees by the lower and upper population bounds, P1 and P2, as defined by the 

ABS that is 100 and 300 thousand for regional SA4s and 150 and 500 thousand for capital 

city SA4s.  

While there is a tradeoff between population size and the required degree of closure, for P1 < 

P < P2, the spline does not preclude group populations exceeding the corresponding upper 

                                                 
10

  It is notable that none of these algorithms actually draws on the underlying spatial data, but each explicitly 

relies on Tobler‘s First Law of Geography, so that the areas comprising each group are contiguous. 
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bounds. The ABS appears to views these upper bounds as approximate constraints.
11

  

Accordingly we impose a second set of upper bounds of 325 (525) thousand for regional 

(capital city) SA4s, respectively (P3) which is incorporated into a new third term of the spline 

function, namely Z.  The bounds of 300 and 500 thousand, which define the tradeoff between 

population and minimum closure are retained. 

The revised spline function (5) takes the form shown below for group k, a potential SA4, with 

all groups of areas being required to achieve a value of the spline function of at least   : 

 

 )5(*),,min(*),min( 32211 ZaPbaPbCCS
kkk gggk   

 

where the number of resident employees in group k, 
kgR , has been replaced by the 

corresponding population and Z = 0.01, if 3PP
kg   and 1 otherwise, thereby ensuring that the 

spline constraint will not be satisfied, if the population of a prospective group exceeds P3.  

The parameter values in the middle term of the spline function and the value of Y are chosen 

such that a population of 100,000 (=P1) with self-containment C1 and a population of 300,000 

(=P2) with self-containment C2 both assume a spline value of   , thereby satisfying this 

constraint for a regional SA4.
12

 Likewise for a capital city SA4, given the corresponding 

population bounds, P1 and P2, and the associated closure rates, parameter values can be 

established.  

It can be shown that a2 takes a negative value, if C1/C2> P2/P1. We ignore these combinations 

of closure parameters, because they do not yield feasible solutions for the Coombes‘ 

algorithm, anyway, unless the lower closure parameter is set very low. 

Initially the SLA with the lowest spline value (<  ), say m, is tentatively combined with say 

SLA n with which it has the highest rate of interaction: 

 

where the gk are initially singleton areas.  

This grouping is only consummated if the spline value for the combined areas exceeds the 

value of the spline function for group n taken by itself. If the spline value falls, area m is 

consigned to a reserve list, and is not reconsidered until later. The area with the next lowest 

spline value (also assumed to be below   ) is now considered and the same steps are enacted. 

If this area is combined with another according to the principles outlined above, the spline 

                                                 
11

  ‗In regional areas, SA4s will represent a single, or clusters of labour markets, with an average population of 

between 100,000 and 300,000 people. Capital city labour markets will be broken up into sub markets of 

between approximately 150,000 and 500,000 thousand people based on an analysis of travel to work data‘ 

my emphasis (ABS, 2010, p. 5). 
12

  Thus for minimum closure rates of 0.30 and 0.15 respectively, the parameters of the spline function take the 

following values for a regional grouping: 1.2 (b1); 60,000 (a2); 0.60 (b2); a3 set at 0.8*P2, that is 240,000, and 

36,000 (  ) so that 

),1min(*)000,240,*6.0000,60*2.1min(*)30.0,min( ZPPCS
kkk ggg 

 
 Total populations of 100,000 and 300,000 and corresponding closure rates of 0.30 and 0.15 both yield a value 

of S equal to the lower bound of 36,000.  

 The specification of the spline by Bonds and Coombe (2007a) does not strictly accord with a linear tradeoff 

between the specified population levels (P1, P2) and corresponding required closure rates (C1, C2). The 

equations which determine the values of the parameters listed above are available from the author. 
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functions are re-computed for the new groupings and re-ranked to identify the new lowest 

value. Thus, while the spline function, which incorporates measures of closure, is used to 

select which singleton SLA or group of SLAs is a candidate for combination with other 

groups, it is the interaction function, which determines with which group amalgamation 

occurs. 

At some point, a group of 2 or more areas (say group m) with a spline value less than     is 

selected. It is dismembered and the individual areas are placed on a separate active list. The 

area for possible grouping is the one from this active list which has the maximum flow into 

one of the extant (possibly singleton) groups, gn, say area k, so that   

)7(,...,2,1,,)(max
,

GpgkiTT mig
pi

kg pn
  

Again area k is tentatively combined with the group n which yields the maximum interaction 

and is officially added to the group if the value of the group‘s spline function increases, with 

its inclusion. If the latter does not occur, area k is also consigned to the reserve list and the 

next area from the dismembered group (active list) is chosen according to its flow to the 

extant groups and the same process is followed. Once a member of the dismembered group is 

combined with another group, the remainder of the dismembered group (ie. except those 

already placed on the reserve list) is retained as a group, since the dismembered group cannot 

be reconstituted.
13

  

Spline values can now be recalculated for the official groups, with the reserve list of areas 

only being reconsidered when all groups satisfy the spline constraint. Then the maximum 

flow requirement (with the extant groups) is imposed to identify an area from the reserve list, 

followed by the maximum interaction requirement, with the spline constraint being weakened, 

so that the group with the additional member must continue to satisfy the minimum spline 

constraint. Once all members of the reserve list are combined with groups, the algorithm 

ceases, because all groups necessarily still satisfy the spline constraint. Some areas from the 

reserve list may not be assigned in which case the algorithm ceases. 

The original Coombes algorithm was reliant on 4 key parameter values, namely the numbers 

of resident employees, namely R1 and R2, and the corresponding minimum rates of closure, 

C1 and C2. Their impact on the number and properties of the solution groupings is unknown 

without considerable experimentation. However, by amending the algorithm to incorporate 

the ABS population criteria, variation in the number and properties of the groups just results 

from variations in the required closure rates. 

Consequently we will run the amended Coombes algorithm via a grid search over the two 

closure rates, subject to the minimum and maximum population constraints which the ABS 

applies to the capital city and regional SLAs in NSW, treated separately.  

The Coombes algorithm cannot be viewed as a global optimisation technique
14

, because the 

grouping process is path dependent, being driven by an interaction function subject to the 

constraints imposed by the spline function. Once a grouping of areas satisfies the spline 

constraint, the grouping is retained in toto in subsequent iterations of the algorithm, even if an 

                                                 
13

  This procedure prevents the algorithm getting into an endless loop with the dismembered group being 

continually reformed with all of its member areas. 
14

  The absence of a formal mathematical approach to solve for the optimal grouping of areas reflects in part the 

idiosyncrasy of the problem. Different grouping techniques impose different minimum criteria on the 

solution, as well as using different criteria for combining areas. A global search procedure across all possible 

solutions underpinned by a set of criteria is infeasible because of the huge number of solutions, since the 

following are undefined a priori: a) the number of groups; and b) the size composition of the groups. 
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individual area belonging to the group could be reassigned to another group on the basis of 

the interaction function. 

4.  FUZZY SET METHODOLOGY 

 

4.1  Membership Function: A Correction 

Feng (2009) applies the principles of Fuzzy Set Theory to an analysis of Travel to Work 

Areas (TTWAs) based on the application to wards of the original Coombes algorithm 

(Coombes et al, 1986). FST is based on the premise that an area (element) can simultaneously 

belong to different groups of areas to different degrees on the basis of a Membership 

Function, whereas under classical set theory, an area can only belong to one group (Feng, 

2009, p.709). He considers the application of Coombes algorithm to a ward-based Travel to 

Work matrix, T, which yields a set of groups (TTWAs). The extent of fuzziness is measured 

by a Membership Function for each area which is defined across each group.  

The MF has 2 components 

 
'

imM  denotes the share of employees who work in area i who reside in the areas comprising 

group m and 
''

imM denotes the share of employed residents of area i who work in group m. The 

average of the two terms, imM , lies between 0 and 1. If area i is deemed to belong to group m, 

then the numerators of the two terms of Mim both include Tii. 

The MF can be defined for each area with respect to all groups generated by the algorithm. 

Thus an s*G matrix M = [Mim] can be defined, where s denotes the number of areas and G is 

the number of groups. Since the groups are assumed to be exhaustive and mutually exclusive, 

the row sums of M are unity, ie 1
m

imM ,  i=1,2,…s. 

Then, if according to the (Coombes) algorithm, area i belongs to group m, Mim should assume 

the greatest magnitude in the ith row of M. If not, it can be deemed to be misallocated. This 

comparison of row entries is biased, however, because included in both components of Mim is 

Tii. On the other hand, for say a singleton group containing just area k, the numerators of the 

two components of the MF, Mik, are just Tik and Tki, respectively.
15

 Thus if the MF is being 

used to examine the ‗local‘ optimality of the existing allocation of areas across groups, the 

calculations are biased in favour of the existing allocation. Tii can be disproportionately large 

in the ith row and ith column of the Travel to Work matrix, particularly if the degree of spatial 

disaggregation of the data is minimal. 

Residential closure across the 198 NSW SLAs has a simple average of 0.579 with a standard 

deviation of 0.303 and employment closure has an average of 0.644 with a standard deviation 

of 0.278. On the other hand, the mean residential closure for the 64 Sydney SLAs which 

approximately makes up the Greater Capital City Statistical Area of Sydney (discussed 

below) is 0.244 with standard deviation 0.089, whereas closure by employment has a mean of 

0.311 with standard deviation 0.163. Thus the 134 regional SLAs have markedly higher 

measures of closure, which in some instances would reflect the presence of a dominant 

                                                 
15

  Otherwise there would be double counting in respect of the calculations of the MFs as currently defined. 
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regional town.  A low employment closure rate occurs in the centre of Sydney, where there is 

significant in-commuting. It would be expected that the measure of misallocation would 

exhibit more bias when regional SA4s were analysed, due to the dominance of the regional 

centres. However, as we shall show, this is not the case.
16

  

Watts (2009) addresses the issue of bias by including Tii in both terms of all numerators of the 

ith row of M, so that the MF is based on area i belonging to each of the G groups in turn. Thus 

the comparison of these MFs would represent an unbiased assessment of which extant group 

area i should belong to. The denominator, say for the first term of the MF of area i is then T.i 

+ (G-1)Tii to retain the requirement that the row summation remains unity. There is an 

equivalent expression for the denominator of the second term.  

Then the new membership function can be written: 
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The largest element of the ith row of M
~

 would still be expected to correspond to the group to 

which area i had been assigned by the algorithm.
17

  

We also construct an MF matrix based on the Coombes interaction function, Imn, (equation 6) 

which measures the strength of the pairwise links between areas (groups) m and n and hence 

determines which groups/areas are combined. Biased and unbiased versions of these 

calculations are computed and again the calculations are normalised, so that each of the row 

sums are unity.  

4.2 Fuzzy Counts and Overlaps between Groups 

Feng (2009, pp.6-8) also computes fuzzy counts for each group which measure the sum of the 

corresponding MFs for all areas, say 
i

imM , that is the mth column sum. A fuzzy count 

which is significantly greater than the number of areas in a particular group reveals that some 

areas outside the group have a strong relationship with the group. On the other hand, a fuzzy 

count close in magnitude to the number of areas within the group would indicate that the 

group was largely self-contained. We calculate the mean absolute deviation of the fuzzy 

counts from the simple counts across all groups. 

Also the absolute pairwise overlap between groups A and B can be computed as 

)10(),min(),min( jB

Bj

jAiB

Ai

iAAB MMMMOI  


 

                                                 
16

  Journey to Work data are available for origin and destination zones which are devised for the state and 

territory capital cities by their State and Territory Transport Authorities (STAs) (ABS, 2007). Destination 

zones aggregate to Statistical Local Areas. However the 1663 Origin Zones making up the Greater Sydney 

Metropolitan had a mean resident closure of 0.128 standard deviation 0.070) and employment closure had 

mean 0.253, and standard deviation 0.191. Thus the number and hence size of the spatial units is likely to 

have some influence on the degree of closure by resident and employment and hence the extent of bias in the 

use of Feng‘s methodology. The absence of population data means that it is not possible to use the amended 

Coombes algorithm to group these Travel Zones. 
17

  It should be noted that it is a piecemeal approach in that each area is considered separately, so that it is not 

certain that enacting all the reallocations of areas between groups, as implied by Feng‘s methodology, would 

lead to a superior solution. 
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The calculation adds up the minimum MFs across groups A and B for all areas belonging to 

either A or B. The relative overlap is 

)11()],max(),max(/['
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A low relative overlap indicates that the groups are largely separate with respect to commutes, 

with few workers commuting between the two groups of areas. We calculate the mean relative 

overlap as another summary measure of the extent of the overlap between the groups. 

These measures are all computed using the original MF matrices, since these calculations are 

based on the extant grouping of areas, rather than being used for establishing the extent of the 

misallocation of areas. 

5.  DATA AND METHODOLOGY 

5.1 Journey to Work Data 

The ABS Journey to Work data from the 2006 Census of Population and Housing was 

collected at the SLA level for commuting trips within NSW. SLAs belong to the main 

structure of the Australian Standard Geographical Classification (ASGC). We deleted the 

following destinations: Sydney (undefined); Lord Howe Island; no fixed address; migratory 

and off-shore; and undefined NSW; not stated and not applicable. The JTW matrix had 198 

SLAs.
18

  

5.2 Methodology and Results 

We first respecify the simplified Coombes algorithm to incorporate the population constraints 

imposed by the ABS and apply the algorithm to NSW capital city and regional Journey to 

Work data. The two datasets are considered separately in the first instance, because no SA4s 

can encompass both regional and capital city SLAs. Thus any influence on the groupings of 

commuting flows between regional and capital city SLAs and vice versa is initially ignored. 

This requires a decision about how to split the NSW SLAs between the regional and capital 

city areas. The two algorithms from which the ABS gained insights about its SA4 groupings 

used SLA based commuting data. In the new geography the SA4s are built from SA2s which 

can be roughly approximated by the SLAs.  

The Coombes solution derived by Newell implied that the Central Coast should be included 

with Sydney but the solutions employed in this paper, and also the Functional Economic 

Regions (FERs) devised by the Centre of Full Employment and Equity at the University of 

Newcastle, using the Intramax procedure, find the Central Coast grouping to be standalone. 

Greater Capital City Statistical Areas (GCCSAs) function in much the same way as the 

Capital City Statistical Divisions did under the old geography.  The separate SA4 for the 

Central Coast is still included in the GCCSA of Sydney, probably for continuity (i.e. time 

series) reasons.    

The GCCSA 15 SA4s developed by the ABS are associated with 64 SLAs. On the other hand, 

CofFEE‘s 7 FERs based on 65 SLAs, namely those identified by the ABS plus Lithgow. We 

use the 64 SLAs identified by the ABS as the basis for the construction of the capital city 

groupings. 

                                                 
18

 The ABS analysis that generated their proposed SA4s is based on unconfidentialised and hence unrandomised 

Journey to Work data. These data were not available for use in this paper. 
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This separation of SLAs enables the different population constraints to be readily 

incorporated into the amended Coombes algorithm, as outlined in Section 3. Different 

combinations of the key closure parameters are used, since a priori the appropriate values of 

these parameters are unknown.
19

 The solutions of the algorithm for the capital city and 

regional SA4s based on the same closure parameters are then combined to yield a set of 

groups for the whole of NSW.  

The ABS solution incorporates 15 Sydney based SA4s, so we examined feasible solutions 

which yielded between 14 and 16 SA4s across the 64 SLAs. Of these solutions we chose the 

one which performed best in terms of the 2 measures of misallocation associated with the FST 

methodology.  

High values of the closure parameters failed to generate feasible solutions, in that the 

algorithm failed to converge even after 1500 iterations, due to the population constraints. 

Minimum rates of closure of 0.30 and 0.15 yielded 14 capital city SA4s with 19 

misallocations based on closure and 12 based on interaction, which were the (equal) lowest 

number of misallocations. The intra-group commuting flows (intraz) represented 47.1% of all 

flows. There were no misallocations according to the biased MFs. The same solution was 

obtained with the 0.30/0.20 and 0.30/0.25 combinations. These solutions outperformed other 

feasible groupings (see Table 1). 

Table 1: Coombes Solutions for Sydney (Different Closure Parameters) 

 
C1 C2 SA4 

Closure MF 

Misallocations
1
 

Interaction MF 

Misallocations
1
 

Intraz 

1 0.35 0.15 13 20 (0) 12 (0) 
0.4779 

2 0.30 0.15 14 19 (0) 12 (0) 
0.4712 

3 0.30 0.20 14 19 (0) 12 (0) 
0.4712 

4 0.30 0.25 14 19 (0) 12 (0) 
0.4712 

5 0.25 0.15 15 23 (0) 15 (0) 
0.4530 

6 0.25 0.20 15 23 (0) 15 (0) 
0.4530 

7 0.20 0.15 15 25 (1) 16 (0) 
0.4464 

1
 Bracketed figure denotes number of misallocations using biased calculations. 

 

Despite the number of iterations, the amended Coombes algorithm failed to generate a 

solution for regional SLAs corresponding to closure parameters equal to or greater than 0.20 

and 0.15, which were the lowest values considered. We chose not to make somewhat arbitrary 

changes to a set of regional groupings associated with non-convergence of the algorithm, so 

that the new groups conformed to the population sample criteria and closure requirements, by 

satisfying the spline constraint. Instead we used the ABS regional groupings and combined 

them with the chosen Coombes Sydney groupings, which consisted of 14 SA4s. This hybrid 

solution was feasible in that it satisfied the Coombes spline constraint, based on the rates of 

closure of 0.30 and 0.15, which had been reconfigured to accommodate the different 

population constraints associated with the Sydney and regional SA4s.  

                                                 
19

  The closure parameters were varied in increments of 0.05. 
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Application of the FST methodology to these 27 SA4s yielded a total of 29 (23) 

misallocations across the 198 SLAs, associated with closure (interaction). It should be 

acknowledged that the identification of a misallocated SLA is piecemeal in that it occurs in 

the context of the remaining distribution of areas, and ignores the population criteria. Thus the 

reallocation of all these SLAs is not guaranteed to achieve the optimal set of groupings.   

The closure MF revealed that, for the ABS groups, 33 SLAs were misallocated of which 22 

were associated with the capital city SA4s. The Interaction MF revealed 29 misallocations of 

which 20 were associated with the capital city SA4s (see Table 2). On the other hand, none of 

the 198 SLAs were misallocated according to the two biased MF measures. The percentage of 

commutes which were within the corresponding groups (intraz) was 59.3.  

There were 26 common SLAs across the 2 MF specifications for which relocation was 

implied, and in almost all cases the data from the 2 MFs revealed that the misallocated SLAs 

should be relocated to the same SA4. 

The hybrid solution is superior to the ABS solution in terms of the number of misallocations, 

the weighted and simple mean rates of closure by both residents and employment, the fuzzy 

count Mean Absolute Deviation and mean pairwise overlap between groups and also the share 

of commutes which are intra-group (see Table 2).  

The next step was to draw on the misallocations identified by the two forms of MF for the 

hybrid solution and also the ABS groupings to generate superior grouping solutions, as 

measured by the number of misallocations.  

Consider say the closure MF which found 29 misallocations in the hybrid solution. The rows 

of this MF are each normalised so that entries between rows can be meaningfully compared. 

We first choose the misallocated area which when relocated to another group will yield the 

greatest improvement in its MF. We tested the feasibility of this new (tentative) allocation of 

areas between groups by applying the spline function to all groups. If all groups continue to 

satisfy the spline constraint, then both minimum closure and population constraints are 

satisfied, so this reallocation is feasible and is adopted.  

The MF is then recalculated given the new allocation of areas to establish the new set of 

misallocations. Again we identify the reallocation which yields the maximum increase in the 

MF entry. If the associated new allocation fails the spline test, then the corresponding 

maximum MF row entry is set to zero, and the reallocation which yields the next greatest 

potential increase in its MF is considered. Again if this tentative reallocation yields a feasible 

solution, then the reallocation is implemented and MF is recalculated under the new allocation 

of areas to groups. Once no further feasible reallocations are identified via the MF, the 

iterative process concludes.  

Under the closure MF, adoption of the iterative procedure for the hybrid solution leads to a 

reduction in the number of misallocations from 29 to 22 (closure) and 22 to 18 (interaction). 

The number of groups necessarily remains unchanged since a reallocation diminishes the 

number of SLAs in a particular group, but the group must continue to satisfy the 

corresponding spline constraint. These iterations lead to an additional SLA (Lithgow) being 

incorporated into the 14 Sydney SA4s, making a total of 65 Sydney SLAs. The interaction 

MF can also be used to finetune the chosen solutions. Adopting the same procedure as 

described above, the final allocation of SLAs to SA4s yields 26 Closure based misallocations 

and 19 Inter based misallocations, but Lithgow was retained as a regional SLA. 

 



ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
292 

Table 2: Summary Statistics for 4 Groupings 

  
ABS 

Hybrid ABS/ 

Coombes 

Closure 

iterations* 

Interaction 

iterations 

SA4s 
28 27 27 27 

Closure MF 

Misallocations
1
 

33 (0) 29 (0) 22 (0) 26 (0) 

Interaction MF 

Misallocations
1
 

29 (0) 23 (0) 18 (0) 19 (0) 

Intraz 
0.593 0.616 0.619 0.619 

Mean Resident 

Closure
2
 

0.663 (0.613) 0.678 (0.631) 0.679 (0.633) 0.677 (0.633) 

Mean Employment 

Closure
2
 

0.719 (0.672) 0.736 (0.678) 0.736 (0.678) 0.731 (0.672) 

Fuzzy Count MAD
3
 

0.434 (0.288) 0.227 (0.145) 0.174 (0.116) 0.219 (0.161) 

Mean Overlap
4
 

0.120 (0.041) 0.109 (0.033) 0.105 (0.031) 0.110 (0.035) 

1
 Bracketed number denotes number of misallocations using biased calculations. 

2
 Bracketed number denotes average closure across SA4s weighted by population. 

3
 The Mean Absolute Deviation of the fuzzy count based on closure (interaction) for each group. 

4 
Mean pairwise overlap between groups based on closure (interaction). 

 

Finally iterative adjustments based on the 2 MFs were applied to the ABS solution, but in this 

case, the acceptance of a reallocation required an improvement in the spline function defined 

across the 28 groups, because the ABS grouping did not initially satisfy the spline constraint 

across all groups. None of the possible reallocations defined by the two MFs improved the 

value of the spline function, so no reallocations were undertaken. 

The number of SA4s reflects the minimum population constraints for each state and the size 

and location of labour markets which was informed by the results of the Coombes and Intra-

max algorithms. Thus the remaining misallocations can be argued to reflect the constraints 

imposed by the population criteria
20

, which, in turn, impact on the closure constraints. 

The hybrid solution, with adjustment based on the closure MF, yielded a superior set of 

groupings to either the ABS solution or the hybrid solution, based on mean closure rates, 

fuzzy count MAD and mean relative overlap, which shows that Feng‘s methodology can be 

used both to identify the extent of areal misallocation and as a means of generating a superior 

solution. 

5.3 ABS and Final Hybrid Solution 

Figures 1 and 2 show the maps with the Sydney SA4s blown up for the 28 draft ABS SA4s 

and the 27 groups associated with the final hybrid solution which was based on the 

incremental adjustment using the closure MF.  

 

                                                 
20

  Under the ABS groupings two Sydney SA4s exceeded the population limit of 500 thousand, one of which 

was marginal, whereas one regional SA4 exceeded the population limit of 300 thousand. 
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Figure 1: 27 NSW SA4s Based on Final Hybrid Solution  

 
 

 

Figure 2: 28 NSW SA4s Based on ABS Solution 
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In broad terms, there are not major differences between the groupings. The ABS Regional 

groupings were just subjected to incremental changes in the final stage of the algorithm to 

derive the Hybrid solution. Although the amended Coombes algorithm was used to derive 

Capital City groupings as part of the Hybrid solution, the final differences are incremental, 

mainly involving single areas being relocated between groups. The two notable differences 

are the inclusion of Lithgow in the ABS Sydney - Outer West & Blue Mountains grouping, 

and the separation by the ABS of the Baulkham Hills & Hawkesbury group from the 

Blacktown group (as compared to the Hybrid solution). 

5.4  Membership Function Bias 

Finally, the comparison of the extent of misallocation between the regional and capital city 

SLAs reveals that the latter has higher rates of misallocation, despite having lower rates of 

self-containment by SLA with respect to both residents and employment. On the other hand, 

more disaggregated spatial units (Travel Zones) have smaller rates of closure, but we were 

unable to make a meaningful calculation of rates of misallocation, due to the absence of 

population data. Thus it is not possible to be definitive as to the factors influencing the degree 

of bias in using Feng‘s initial calculations to measure the extent of misallocation. 

6.  CONCLUDING COMMENTS 

This paper has made a number of important contributions to the grouping literature, as it 

applies to the development of an underlying statistical geography for spatial data output. First, 

we argue that neither the Intramax nor the Coombes algorithm, as used in the UK, can provide 

an analytical solution to the grouping of SLAs into SA4s, because neither formally 

incorporates sample population criteria, although insights can be gained from the solutions to 

the two algorithms as to which SLAs belong to the capital city SA4s. However an amended 

version of Coombes algorithm which incorporates the population constraints can be readily 

developed. It is shown that, in the case of NSW, a hybrid solution, comprising the ABS 

regional solution and a capital city solution based on the amended Coombes algorithm, 

outperforms the complete ABS solution in terms of a range of summary statistics. 

Second, notwithstanding the incorporation of population criteria, the Coombes algorithm 

suffers from an inherent problem, namely, that once a grouping of areas satisfies the spline 

constraint, the grouping will remain intact and may gain additional areas, even though other 

member areas may be more strongly linked to other emerging groupings. A further 

contribution of the paper is that it is shown how an iterative approach incorporating the FST 

methodology can be undertaken to improve further an initial allocation of areas to groups 

which was generated by the partial application of the Coombes algorithm. The solution 

generated for NSW following the iterative approach, is superior to the initial hybrid solution 

and consequently the ABS solution, again with respect to a range of summary statistics. Thus 

Feng‘s methodology based on closure or interation, after correction for bias, plays a 

complementary role to Coombes‘ algorithm by both checking the optimal grouping, but also 

contributing to an iterative approach to finetune the solution, which to some degree addresses 

the underlying path dependence of the algorithm. Membership Functions can be constructed 

from criteria employed in other grouping algorithms and can also play a complementary role 

in the grouping process. 

Third, fuzzy set principles can be employed to compute fuzzy counts and relative measures of 

overlap. These summary statistics can be used in addition to measures of closure and intra-

group flows when comparing different grouping solutions.  
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Finally the use of FST principles, via Membership Functions,  provide values for an area 

across all groups and could be used for the pro-rata assignment of the area‘s data across all 

groups, but then the geographical area defined by each grouping would be ambiguous. Also, 

while, ideally the complexity of commuting flows should be recognised, most statistical 

agencies collect and report data based on an  exhaustive and mutually exclusive set of 

‗regions‘, so they are unlikely to accept the collection of data across overlapping regions, 

guided by Fuzzy Set principles. 
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ABSTRACT 

Public accounting firm services provide substantial economic benefits to society, but there are 

significant differences in the provision of such services in rural and regional Australia in 

comparison to metropolitan areas. This paper reports the findings from a large-scale survey of 

professional accounting firm practitioners located in rural and regional Australia. The paper 

provides a background description of Australian rural and regional public accounting 

practices and their services, finding that their service provision, despite difficulties arising 

from their geographical location, is generally considered by them to be at a high level. The 

paper documents some significant concerns and tensions, including adverse effects arising 

from staff shortages and recent legislation. Examples of recent legislation that have raised 

difficulties for rural and regional accounting practices include the Corporate Law Economic 

Reform Program (Audit Reform and Corporate Disclosure) Act 2004 and the Financial 

Services Reform Act 2001. 
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INTRODUCTION 

While there have been several studies in recent years of Australian public accounting 

practices and their services (e.g. CPA Australia, 2007; IBISWorld, 2007; ACCA, 2008; 

Ciccotosto, Nandan and Smorfitt, 2008), there has been a paucity of research specifically 

examining public accounting firm services in rural and regional areas of Australia. This paper 

presents findings from a survey of rural and regional accounting firm practitioners. The paper 

provides a background description of rural and regional Australian accounting firms and their 

services and documents some significant concerns and tensions. These concerns and tensions 

include adverse effects arising from the employment market, communications technology and 

recent legislation. 

The paper proceeds as follows. The following section provides a brief background to public 

accounting practice services. This is followed by a section describing the study‘s research 

method and research sample. Research findings are then presented, followed by a discussion 

of those findings and a summary and conclusions section. 

mailto:winesg@deakin.edu.au
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PUBLIC ACCOUNTING PRACTICE SERVICES  

Services provided by public accounting practices represent a significant component of the 

Australian economy. IBISWorld (2007) estimated that industry revenue for accounting 

services in Australia for the 2006 financial year amounted to $10.9bn.
1
 The industry at that 

time was estimated to comprise 10,957 establishments paying wages of $4.4bn (IBISWorld, 

2007). BRW (2010) reported that the largest 100 accounting firms derived revenue of $6.8bn 

for the 2010 financial year, with the largest ten firms in regional Australia earning revenue 

amounting to $91.4m. 

Despite the relatively healthy economic picture portrayed by the above figures, the sector is 

not without its tensions. A recent CPA Australia report noted that the challenges (and 

opportunities) for public practice accounting firms have never been greater, and that these 

firms can expect more upheavals during the next 10 to 15 years with continuing 

transformations in management structures, staffing issues, business processes, technology 

developments and clientele (CPA Australia, 2007). The report noted that: 

Firms can count on an ever-more fierce battle for talent; greater management tests as they try to 

balance the needs of Baby Boomer and Generation Y staff; more technology churn; additional 

focus on gender and diversity issues; and increased complexity around succession planning and 

selling the business. The best firms will meet these challenges head on, and those that ignore 

these issues may fail to reach their potential or fold. (CPA Australia, 2007, p. 4) 

There has been a paucity of academic research specifically examining public accounting firm 

services in rural and regional Australia. One exception is Ciccotosto et al. (2008), who 

investigated issues facing small accounting practices
2
 in the Far North Queensland region of 

Australia. Their pilot study was based on interviews with the principals of five small 

accounting practices. Findings indicated that major areas of concern for the practitioners were 

staffing and the need to keep up to date through professional development. The study 

identified an expectation gap between the principals and their clients, and also documented 

stress as a major concern for the practice principals. 

This paper adds to the academic literature by presenting results from a large scale survey of 

public accounting practitioners located in rural and regional Australia. 

RESEARCH METHOD 

The study‘s research method entailed a large scale survey of accounting practitioners located 

in rural and regional areas of Australia. For the purpose of the study, rural and regional 

Australia was defined as those areas outside the greater metropolitan areas of Melbourne, 

Sydney, Brisbane, Adelaide and Perth. Using CPA Australia‘s member database,
3
 1,729 

questionnaires were mailed to rural and regional practitioners.
4
 A total of 546 useable 

questionnaires were returned, a response rate of 31.6 percent. This response rate is far better 

than that usually achieved for this type of survey. The 546 survey respondents were from 503 

separate accounting practices located in 278 different towns and cities across the nation. 

                                                 
1
 The IBISWorld (2007) report defined the accounting services industry as comprising ‗establishments mainly 

engaged in providing accounting, auditing or bookkeeping services‘. 

2 For purposes of the study, a small accounting practice was defined as one with fewer than ten employees and 

turnover of less than $1m. 

3 CPA Australia is the largest Australian professional accounting body. 
4
 The surveys were mailed during the final week of August 2008. A follow-up mailing to non-respondents was 

conducted during the third week of September 2008. 
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A frequency distribution of the survey respondents by State/Territory is presented in Table 1. 

The table shows that respondents were from all Australian States, the Northern Territory and 

the Australian Capital Territory. Eighty-five percent of the respondents were from eastern 

mainland Australia. Twenty-four respondents were located in the regional metropolitan areas 

of Hobart, Canberra and Darwin. 

Table 1: Respondents by State/Territory 

 

State 
Respondents 

Number Percent 

ACT 19 3.5% 

NSW 129 23.8% 

NT 10 1.8% 

QLD 161 29.7% 

SA 11 2.0% 

TAS 17 3.1% 

VIC 152 28.0% 

WA 44 8.1% 

Total 543 100% 

Non-respondents to this survey question = 3 

Table 2 shows the distance that respondents‘ practices were from their State or Territory 

capital city. The table indicates nearly fifty percent of respondents were located at least 200 

kilometres from their capital city. Less than twenty percent were located at least 500km from 

their capital city. 

Table 2: Respondents by Distance from Capital City 

 

Distance of respondent’s 

practice from State’s capital 

city 

Respondents 

Number Percent 
Cumulative 

percent 

Less than 200 km 290 53.4%   53.4% 

200-499 km 165 30.4%   83.8% 

500 km or more 88 16.2% 100.0% 

Total 543 100%  

Non-respondents to this survey question = 3 

Table 3 shows the size of the town or city in which respondents‘ practices were located. The 

table indicates that 26.6 percent of respondents were located in towns with populations of less 

than 10,000. At the other end of the spectrum, 40.3 percent of respondents were located in 

large regional cities with populations of at least 60,000. 

A dissection of survey respondents by their position in their accounting practice is presented 

in Table 4. The vast majority of survey respondents (almost 96 percent) held the position of 

principal, partner or director in their practice. 
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Table 3: Size of Town or City in which Respondents’ Practices were Located  

 

Size of town or city 

Respondents 

Number Percent 
Cumulative 

percent 

Small regional town (less than 5,000)   90 16.6%   16.6% 

Large regional town (less than 10,000)   54 10.0%   26.6% 

Small regional city (less than 15,000)   55 10.1%   36.7% 

Medium regional city (less than 60,000) 125 23.0%   59.7% 

Large regional city (60,000 or more) 219 40.3% 100.0% 

Total 543 100%  

Non-respondents to this survey q= 3 

Table 4: Respondents by Position in their Accounting Practice 

 

Position 
Respondents 

Number Percent 

Principal/Partner/Director 520 95.8% 

Business/office/branch/client manager      6   1.1% 

Other (eg senior accountant, accountant, retired 

partner) 
 17   3.1% 

All 543 100% 

Non-respondents = 3 

Table 5 presents a summary of the number of years respondents had been with their 

accounting practice. The table shows that the majority of respondents had been with their 

accounting practice for many years. More than two-thirds of the respondents had been with 

their accounting practice for at least ten years, and approximately one-half for at least fifteen 

years. The average length of time respondents had been with their practice was 16 years. 

Table 5: Respondents by Years with their Accounting Practice  

 

Years with practice 
Respondents 

Number Percent 

Less than 5 74 13.8% 

5 to less than 10 95 17.6% 

10 to less than 15 102 18.9% 

15 to less than 30 197 36.5% 

30 or more 71 13.2% 

All 538 100% 

Non-respondents = 7 

Data on the age of the respondents‘ accounting practices are listed in Table 6. The table shows 

that most respondents‘ accounting practices were well established in their geographic area. 
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Approximately two-thirds of respondents were from accounting practices that had been 

operating in their region for at least fifteen years. Only eleven percent of respondents were 

from practices that had been operating in the region for less than five years. 

Table 6: Respondents by Age of Accounting Practice 

 

Age of practice 

(years) 

Respondents 

Number Percent 

Less than 5   60 11.1% 

5 to less than 10   60 11.1% 

10 to less than 15   63 11.7% 

15 to less than 25 106 19.7% 

25 to less than 40 138 25.6% 

40 or more 112 20.8% 

All 539 100% 

Non-respondents = 7 

Table 7 presents data on the size of the respondents‘ accounting practices, with the number of 

principals/partners used as an indication of practice size. Almost seventy-two percent of 

practices had one or two partners/principals. Approximately seven percent were from firms 

with five or more partners/principals, and only four respondents were from practices that had 

eleven or more partners/principals. There were, on average, 2.2 professional staff members 

per partner/principal. This ratio indicates that, for most of the rural and regional practices, the 

partners/principals are likely to be directly involved ‗hands on‘ in the provision of services to 

clients. 

Table 7: Number of Partners/Principals and Staff in Respondents’ Accounting Practices 

Number of 

Partners/ 

Principals 

in practice 

Respondents 
Mean number of 

Professional Staff 

per 

Partner/Principal 
Number Percent 

Cumulative 

percent 

1 263 48.2%   48.2% 1.6 

2 128 23.5%   71.7% 2.5 

3 to 4 117 21.5%   93.2% 2.7 

5 to 10  33  6.1%   99.3% 3.9 

11 or more   4  0.7% 100.0% 2.4 

All 545 100%  2.2 

Non-respondents = 1 

FINDINGS 

Research findings are presented under the following headings: 

 Types and adequacy of services provided. 

 Factors inhibiting ability to provide services to clients. 

 Professional accounting bodies and continuing professional development. 

 Government and regulatory issues. 
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Figure 1: Percentage of Practices Providing Various Services 
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Types and Adequacy of Services Provided 

The types of services provided by the surveyed rural and regional accounting practices are 

summarised in Figure 1. The figure shows, for each service, the percentage of respondents 

indicating that their practice provides that service. 

As expected, the services that are most often provided by rural and regional practices are 

those in the accounting and tax category, and especially those for tax and accounting 

compliance and tax planning/advice. Other services that are provided by the practices of at 

least half the respondents are auditing of incorporated associations, business planning, 

referrals for investment advice and referrals for legal services. Referrals for personal financial 

planning/advice and superannuation are provided by 49 percent of practices. 

It has often been stated that public accounting practices today have moved beyond routine, 

narrow, technical compliance driven tasks and now offer a wider range of non-traditional 

services, such as financial planning, business valuations, forensic accounting, family trusts 

and bankruptcy (see, for example, Gibbins and Wright, 1999; Ciccotosto et al., 2008). 

However, a survey of Australian accounting practices by CPA Australia (2004) indicated that 

accounting firms work in a broad range of areas, but that revenue flows predominantly from a 

relatively narrow range of those services. The profile of services provided by the rural and 

regional Australian practices in this study is remarkably similar to those for all Australian 

practices in the CPA Australia (2004) survey. Hence, the conclusion is that, while public 

accounting practices have moved beyond a narrow range of routine, compliance tasks, the 

bulk of their services continue to comprise such areas as accounting and tax compliance, tax 

planning, superannuation fund administration and management accounting work. 

The extent to which rural and regional accounting practices consider that they meet the 

requirements of their clients is shown in Table 8. The table is based on a question asking 

survey participants to indicate the extent to which they considered their practice to meet client 

service requirements for each of the categories of services (on a five point scale where 1 = 

‗very often not met‘ and 5 = ‗always met‘). Respondents in general believed the services 

provided by their practice always or nearly always met the level of quality their clients 

required. The mean scores for this question for the various categories of services, ranging 

from a high of 4.6 to a low of 3.9, indicate that the practitioner respondents believe they are 

providing services that are consistently meeting client requirements. 

Factors Inhibiting Ability to Provide Services to Clients 

The practitioner respondents were asked about any factors that they considered inhibited their 

practice‘s ability to provide services to their clients. Results are summarised in Table 9. 

It is particularly evident from Table 9 that respondents consider staffing, particularly 

professional staffing, as the most significant issue affecting their practice‘s ability to provide 

services to clients. This is consistent with the findings of Ciccotosto et al. (2008). Slightly 

over half the survey respondents in this study indicated that a shortage of professional staff 

due to recruitment difficulties constrained their practice‘s performance. Respondents 

indicated that, for professional staff, recruitment was a more common problem than retention. 

Other factors that respondents indicated as inhibiting their practice‘s ability to provide 

services were over-regulation, the negative attitude of clients to accounting fees and 

difficulties in succession planning. 
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Table 8: Extent to which Practices Meet Client Quality Service Requirements 

Type of Service 

1 2 3 4 5 

Mean 

response 

Don’t know 

or service 

not 
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(Number) V
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Accounting and Tax 
     

 
 

Accounting compliance 0.6% 0.0% 5.8% 34.9% 58.8% 4.5 27 

Management 

accounting services 
0.8% 2.3% 19.3% 38.0% 39.6% 4.1 157 

Tax compliance 0.8% 0.0% 4.6% 35.0% 59.6% 4.5 21 

Tax planning/advice 1.0% 0.6% 10.0% 41.4% 47.0% 4.3 44 

Superannuation fund 

administration 
0.7% 1.0% 8.6% 30.0% 59.7% 4.5 139 

Auditing and 

Assurance      
 

 

Auditing: 

companies/commercial 
0.7% 0.0% 4.1% 28.3% 66.9% 4.6 401 

Auditing: incorporated 

associations 
0.7% 0.7% 6.7% 24.2% 67.7% 4.6 261 

Business investigations 0.9% 1.7% 15.4% 29.1% 53.0% 4.3 429 

Information 

Technology 
1.2% 2.4% 12.9% 32.4% 51.2% 4.3 376 

Valuations 
     

 
 

Computer consulting 0.0% 1.5% 14.9% 47.8% 35.8% 4.2 479 

Computer training 2.2% 2.2% 12.3% 44.9% 38.4% 4.2 408 

Computerised 

accounting/budgeting 

software 

0.5% 1.0% 10.5% 41.0% 47.1% 4.3 336 

Business/Economic 

Advice      
 

 

Economic outlook 0.0% 5.0% 30.0% 37.5% 27.5% 3.9 506 

Business planning 0.3% 1.6% 16.6% 43.6% 37.9% 4.2 227 

Property development 0.0% 1.3% 16.9% 49.4% 32.5% 4.1 469 

Investment 
     

 
 

Investment advice 0.0% 2.2% 12.8% 45.0% 40.0% 4.2 366 

Personal financial 

planning/advice, 

superannuation 

0.0% 1.5% 9.3% 46.4% 42.8% 4.3 352 

Estate planning 0.0% 2.2% 18.0% 42.6% 37.2% 4.1 363 

Legal services 0.0% 9.1% 27.3% 0.0% 63.6% 4.2 535 

Real estate services 0.0% 0.0% 35.7% 21.4% 42.9% 4.1 532 

Finance brokerage 0.0% 4.5% 12.7% 41.8% 40.9% 4.2 436 

Insurance 0.0% 5.8% 22.3% 42.7% 29.1% 4.0 443 
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Table 9: Factors that inhibit the provision of client services 

Factor 

1 2 3 4 5 

Mean 

response 

Do not 

know 
(Number) 
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Shortage of professional staff 

due to recruitment difficulties 
14.0% 15.8% 19.3% 26.0% 24.9% 3.3 38 

Over-regulation of accounting 

practices 
14.1% 20.9% 28.5% 23.3% 13.2% 3.0 29 

Shortage of staff due to 

growing client base 
13.5% 23.4% 23.8% 30.6% 8.7% 3.0 41 

Negative attitude of clients to 

accounting fees 
11.9% 27.2% 30.3% 21.8% 8.8% 2.9 23 

Accounting practice 

succession planning 

difficulties 

20.1% 29.3% 23.9% 16.7% 10.0% 2.7 47 

Inability to keep up with 

change 
16.3% 29.6% 32.5% 16.9% 4.6% 2.6 25 

Shortage of support staff due 

to retention difficulties 
26.4% 28.2% 17.7% 17.5% 10.1% 2.6 60 

Shortage of support staff due 

to recruitment difficulties 
22.7% 35.6% 18.6% 14.0% 9.1% 2.5 51 

Inadequate staff motivation 24.1% 34.6% 25.5% 11.1% 4.7% 2.4 39 

Shortage of professional skills 

due to inability to provide 

sufficient staff training 

24.2% 35.9% 23.0% 12.2% 4.6% 2.4 46 

Shortage of professional staff 

due to retention difficulties 
29.2% 39.1% 17.0% 8.9% 5.7% 2.2 52 

Inadequate access to external 

specialist advice 
32.3% 38.7% 15.4% 9.1% 4.5% 2.1 31 

Decline of the client base in 

rural and regional areas 
30.6% 41.6% 14.6% 9.2% 4.0% 2.1 45 

Shortage of support staff due 

to inability to provide 

sufficient staff training 

30.5% 44.6% 14.7% 6.3% 3.9% 2.1 56 

Inadequate access to 

broadband and other 

electronic network facilities 

44.1% 35.2% 8.8% 6.4% 5.5% 1.9 33 

 

The difficulties with succession planning suggest a lack of staff rising up through practices. 

The negative attitude of clients to fees inhibits practices charging the full value of their 

services, which in turn impacts on the practice‘s ability to recruit professional staff. One 

respondent wrote: ―After 27 years as a partner in a rural practice the core problem is fee 

sensitivity. That pricing issue caps profits and reduces our capacity to recruit, retain and 

reward staff.‖ 
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Rural decline (consistent with a decline of the client base in rural and regional areas), inability 

to keep up with change and inadequate access to broadband and electronic networks were 

generally not seen as significant factors inhibiting the ability of accounting practices to meet 

client needs. It might be expected that these factors would become increasingly difficult for 

smaller and more remotely located practitioners. However, analysis of respondents by size of 

practice and distance of practice from capital city shows that this was not the case. 

As highlighted above, survey respondents considered staff shortages, particularly of 

professional staff, as a significant factor hampering the ability of rural and regional 

accounting practices to provide services to clients. Forty-six percent of respondents reported 

that their practice was experiencing a staff shortage. The shortage of staff appears to apply to 

rural and regional accounting practices across the nation, although there are some state and 

territory variations. This is evident from Table 10, which reveals that respondents from New 

South Wales and Tasmania indicated less of a shortage than those in other states. At least half 

the respondents in each of the ACT, Northern Territory, Queensland and South Australia 

reported that their practice had a staff shortage. Almost half the respondents in Victoria and 

Western Australia also indicated a staff shortage for their practice. 

Table 10: Staff Shortages by State/Territory 

State 

Percent of respondents 

who reported that their 

practice had a staff 

shortage 

ACT 57.9% 

NSW 33.3% 

NT 50.0% 

QLD 53.4% 

SA 63.6% 

TAS 35.3% 

VIC 46.7% 

WA 47.7% 

All 46.0% 

Non-respondents or do not know = 3 

As might be expected, the percentage of respondents mentioning staff shortages as a problem 

increases with distance of their practice from their State or Territory capital city. Table 11 

shows the percentage of respondents indicating a staff shortage dissected by the distance of 

their practice from their capital city. The table indicates that the more remote the location of 

the accounting practice, in terms of distance from their capital city, the more likely it was that 

the practice was facing a staffing shortage. 

The average number of additional staff (part-time and full-time) that practices could currently 

employ is summarised in Table 12. Respondent assessments indicate that, on average across 

Australia, rural and regional practices could currently employ an additional 0.62 full-time 

graduate accountants with at least three years experience. These practices could also employ 

an additional 0.39 full-time graduate accountants with less than three years experience. This 

indicates that the shortage of accountants is greatest for experienced staff, but that there is 

also a shortage of those with less experience. 



ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
306 

Table 11: Staff Shortages by Distance from Capital City 

Distance of respondent’s 

practice from state’s 

capital city 

Percent of respondents who 

reported that their practice had 

a staff shortage 

Less than 200 km 43.4% 

200-499 km 47.3% 

500 km or more 52.3% 

All 46.0% 

Non-respondents or ‗do not know‘ = 3 

Table 12: Average Number of Additional Staff Required by Staff Type and Practice 

Location 

Staff type 
Average number of additional staff required 

All 
ACT NSW NT QLD SA TAS VIC WA 

Graduate accountants 

with three or more 

years experience 

0.76 0.40 0.60 0.82 0.82 0.24 0.62 0.59 0.62 

Graduate accountants 

with less than three 

years experience 

0.32 0.27 0.50 0.45 0.45 0.24 0.43 0.41 0.39 

Other professional staff 0.37 0.16 0.10 0.20 0.27 0.12 0.22 0.20 0.20 

Support staff 0.11 0.16 0.25 0.29 0.00 0.00 0.19 0.32 0.21 

 

While rural and regional practices are short of professional accountants, there is not the same 

level of shortage for other professional staff and support staff. Table 13 shows that, on 

average, rural and regional accounting practices have a shortage of 0.2 professional staff other 

than accountants and a shortage of 0.21 support staff. 

The staff shortage data was also analysed by distance of respondents‘ practices from their 

state/territory capital city. Table 13 shows that survey responses indicated that the shortage of 

staff generally increases with distance of the practice from the capital city. For example, for 

the category of staff with the greatest shortage (graduate accountants with three or more years 

experience), practices less than 200 kilometres from the capital city had an average shortage 

of 0.56 staff, while this increased to a shortage of 0.82 staff for practices located at least 500 

kilometres from the capital. A similar general trend is evident for all other staff categories. 

The greatest difference in percentage terms is evident for support staff. Practices located less 

than 200 kilometres from the capital city had an average shortage of 0.15 support staff, but the 

shortage is over twice this level, at a shortage of 0.37 staff, for practices at least 500 

kilometres from the capital. 

Tables 12 and 13 show that rural and regional accounting practices, on average, required one 

additional graduate accountant (that is, 0.62 accountants with three or more years experience 

and 0.39 accountants with less than three years experience). The smaller practices required 

around 0.6 of a graduate accountant and the larger practices up to three graduates. As the 

survey covers 503 separate accounting practices, the shortage of accountants with graduate 

qualifications for the surveyed accounting firms is around 500 accountants. This represents a 

significant staff shortage for the accounting profession when extrapolated across all 

Australian rural and regional accounting practices. 
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Table 13: Average Number of Additional Staff Required by Distance from Capital City 

Staff type 

Average number of additional staff 

required 

All Distance of practice from state’s capital city 

Less than 

200 km 

200- 

499 km 

500 km or 

more 

Graduate accountants with three or 

more years experience 
0.56 0.61 0.82 0.62 

Graduate accountants with less 

than three years experience 
0.36 0.39 0.48 0.39 

Other professional staff 0.16 0.25 0.23 0.20 

Support staff 0.15 0.24 0.37 0.21 

Non-respondents or ‗do not know‘ = 3. 

In spite of the staffing and other inhibiting factors identified by respondents, the majority of 

respondents assessed their practice as providing a high or very high standard of client service 

in terms of the maintenance of service quality and timeliness of service, service fees and 

engendering client trust in the practice. A sample of respondent written comments on this 

aspect is provided below:  

 I believe we provide great quality service to our present clients at value for money - to 

the best of our abilities. 

 This practice provides a very high quality service to clients, who often fail to 

appreciate the level of service they receive within the realm of complicated tax law. It 

is done to the financial disadvantage of the practice, i.e. fees are often significantly 

less than the real value of the service. 

 Many fees are too low. 

 A trustworthy practice is of utmost importance. 

 Our integrity in our local community is linked strongly to our ability to attract and 

keep clients. 

 Our close relationship with clients is such that one event leads to forming more 

confidence and trust. 

How can this dichotomy of practices experiencing a staff shortage but nevertheless 

considering that they meet client services to a high level of quality be reconciled? Rural and 

regional accounting practices typically have only a small number of partner/principals, each 

of whom develop close working relationships with their clients. This enables accounting 

practice partners/principals to maintain and improve their understanding of client 

requirements and helps clients build trust in their accountant and the accounting practice. 

However, this also translates into long working hours for rural and regional accounting 

practitioners, and Ciccotosto et al. (2008) document the extreme stress that practitioners are 

experiencing. The question this raises is whether this situation is sustainable in the long run. 

Professional Accounting Bodies and Continuing Professional Development 

Given their location, the support provided to rural and regional accounting practitioners and 

practices by the professional accounting bodies can be of immense importance. The survey 

therefore sought the views of respondents on their satisfaction with their professional 

accounting body. Results are summarised in Table 14. 
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Table 14: Respondent Satisfaction with their Professional Accounting Body 
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9.9% 25.7% 37.1% 24.7% 2.6% 2.8 

Non-respondents or ‗do not know‘ = 12. 

Overall, the mean score of 2.8 (scale of 1 to 5, where 1 = ‗very dissatisfied‘ and 5 = ‗highly 

satisfied‘) indicates that respondents were, on average, ambivalent in their satisfaction with 

the support provided to regional and rural accounting practices by their professional 

accounting body; that is CPA Australia (CPAA), The Institute of Chartered Accountants in 

Australia (ICAA) and/or the National Institute of Accountants (NIA).
5
 While 27.3 percent of 

respondents were either ‗highly satisfied‘ or ‗satisfied‘ with their professional accounting 

body, 35.6 percent were either ‗very dissatisfied‘ or ‗dissatisfied‘. The balance of the 

respondents (37.1 percent) were ‗neither dissatisfied nor satisfied‘. 

Respondents were forthcoming in their unconstrained written comments on this question. A 

small number of respondents recognised and appreciated the difficulties facing the 

professional bodies in terms of servicing a diverse range of members across a wide 

geographical area. Some of these examples follow: 

 Professional bodies are heavily influenced by the big end of town which is 

understandable because that area is their numbers base and they are about 

membership. 

 All major accounting bodies are biased towards the city, however steps are moving in 

the right direction with better use of technology etc. 

 Support has been improving on an incremental basis over the last 10 years and 

appears like it will continue to do so. 

 The reality is that we are largely responsible for our own destiny. Any 

assistance…would be gratefully received. 

 We are a minority in a remote location and I understand the economics of delivering 

face to face training in our area. 

 Online training is helping. Standard letters and programs etc. is helping. Support has 

increased 70% in last 5-7 years. 

 I do take advantage of the CPA library all the time. Express post items is good. Access 

to up to date information at a relatively modest price of postage. 

However, the majority of the respondents‘ comments were generally critical of the 

professional accounting bodies. The majority of comments revolved around general 

dissatisfaction with the level of understanding or appreciation of the professional bodies of the 

issues facing rural and regional practices and with the opportunities for continuing 

                                                 
5
 Respondents were not specifically asked to identify which of the three accounting bodies they were members 

of. Some of the respondents may have been members of more than one of the professional bodies. 
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professional development (CPD) offered in rural and regional areas by the professional 

bodies. 

An example of some of the general comments that were critical of the professional bodies are 

reproduced below: 

 City centric organisations don't understand rural Australia. 

 Seem disconnected to our needs. 

 Feel that these bodies become oriented to the big end of town and to extremely 

complex issues. 

 The professional accounting bodies are very city orientated; there is a complete lack 

of knowledge regarding distance, hours of travel and cost attending city based 

professional development. Their agenda is largely first/second tier accounting firms. 

 [They should] visit all major accounting firms in rural areas to start with and 

determine concerns, weaknesses etc. In 18 years I am yet to get a visit from a CPA 

staff member or executive member. [They should] survey our needs and priorities. 

 Accounting bodies think only of their major city location and centre their thought 

round that. Professional bodies would not have a clue what happens in remote area 

accounting practices, don't seem to care or appreciate what happens... We basically 

need training for staff and partners but remoteness is a major issue. The bodies just 

don't want to understand the problems. 

 Have experienced poor representation from accounting bodies in rural areas. 

A major problem for rural and regional practitioners identified in the study of Far North 

Queensland practitioners (Ciccotosto et al., 2008) was that of opportunities for continuing 

professional development. This was also a major issue identified by the present study‘s survey 

respondents, with many respondents providing very critical comments. The major criticisms 

could be categorised as relating to (a) the suitability of CPD topics for the needs of rural and 

regional practices, including for small practices generally, and (b) the considerable costs, both 

in travel, accommodation and lost time, to attend CPD activities, especially those of short 

duration. A sample of the types of concerns raised by the survey respondents are presented 

below: 

 CPAA is out of touch with requirements of small accounting practices. CPAA has 

never serviced rural practices very well and training provided is over-priced and often 

targeted at large practices servicing big business. 

 Training needs are not well met, being sporadic, poorly timed and not targeted to suit 

real requirements. 

 Professional bodies need to remember that regional and rural practitioners cannot 

easily travel to capital cities for short duration events. 

 CPAA CPD costs are too high and do not take into account the extra costs (travel and 

accommodation) that must be incurred to attend training. Often training is for 2 

hours. It is impossible to justify travelling 4 to 6 hours to attend such a course. 

 Professional development CPD hours per annum are large and the cost to do these 

hours required by CPA are excessive. For country members this also requires much 

travelling and expense. This should be considered by accounting bodies. 

 CPAA and ICAA don't really have support at a high enough technical level for 

primary producers and accountants servicing primary producers. 
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 Rural members should receive subsidies on all training undertaken in capital cities. 

This would help with travel costs and accommodation to attend. 

 ICAA- difficulties with professional year studies [entry level program] remotely have 

never been adequately addressed. Support to regional/rural lacking. CPA - better 

track record but still not sufficient in regional/rural support. 

 We are somewhat ambivalent to the professional accounting bodies who have 

provided very little relevant support. 

 Bloody useless. Conferences hours away at impractical times. Not tailored to ATO 

deadlines or country isolation. Need to lift their game, but city base associations don't 

give a ###. 

In summary, the feedback provided by some rural and regional accounting firm practitioners 

indicated sympathy with the professional accounting bodies, recognising the difficulties 

associated with servicing a diverse range of members across a wide geographical area. 

However, a greater number of the rural and regional practitioner respondents were critical of 

the professional accounting bodies. The major criticisms could be categorised as 

encompassing general dissatisfaction with the level of understanding or appreciation by the 

professional bodies of the issues facing rural and regional practices and specific 

dissatisfactions with continuing professional development (CPD) activities. 

Government and Regulatory Issues 

Survey participants were asked for their views on how government authorities and regulators 

could best assist rural and regional accounting practices. Results are summarised in Figure 2. 

Almost seventy percent of respondents indicated that government authorities could assist rural 

and regional practitioners by simplifying the regulatory requirements on accounting practices. 

Nearly half the respondents indicated that government authorities could assist by increasing 

practitioner access to professional development programs and financial advice, increasing the 

supply of professional staff and developing economic growth strategies for rural and regional 

areas. 

Analysis of the above findings by size of practice found that more respondents from smaller 

practices, in comparison to those from larger practices, mentioned increasing practitioner 

access to professional development programs and specialist financial advice as a beneficial 

form of assistance. On the other hand, more respondents from larger practices mentioned 

simplifying regulatory requirements, increasing the supply of professional accounting staff 

and developing economic growth strategies for rural and regional areas than did respondents 

from smaller practices. Increasing the supply of support staff or the recruitment of qualified 

graduates from overseas was not seen to be of major assistance, though the latter appears to be 

more favourably regarded by respondents from larger practices. 

Additional written comments by a number of respondents elaborated on the actions listed in 

Figure 2. Three additional suggestions advanced were for a reduction of the constraints on 

accountants providing (a) financial planning advice and (b) audit services, and (c) to improve 

public accountants‘ access to Centrelink and other government department advice and 

information. A representative selection of respondent comments is provided below: 

 Decentralise government departments. 

 Simplifying tax laws and other regulation relating to small business. 

 Alleviating the compliance pressures on regional accounting practices will assist them 

to concentrate on the rural client services they provide. 
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Figure 2: How Government Authorities and Regulators Could Assist Rural and 

Regional Accounting Practices 

 

 

 Better interpretation of legislation and provision of training to assist implementation. 

 Promoting accountancy traineeships in rural areas where the trainee can work for a 

firm in a rural area and study their degree by correspondence/externally. 

 Providing assistance and subsidies to encourage skilled graduates to remain or go to 

regional centres. Incentive based on loyalty and retention/commitment. 

 Supporting the industry in country areas. 

 Having rural areas marketed as desirable places to run businesses. Then accounting 

and other professionals/businesses will take care of themselves. 

 Ongoing training and information sessions on available subsidies, grants and 

incentives available. 

 Providing a one stop shop that can provide or facilitate all required services for 

myself and my clients. 

 Remove the FSA [Financial Services Reform Act] detailed requirements in the 

financial planning industry. 

 Easing Financial Service Reform Act on accountants. Need to discuss such matters as 

part of natural business activities and we all are calling for more independence than 

Product Selling Books etc. 

 Accountants used to be able to give financial advice. Then they handed it over to 

"insurance agents" with minimal training and told CPA‟s tax agents it was out of their 

league. 

 Bring more tolerant audit regulation requirements. 

 Consider levels of qualification for registered company auditors (e.g. smaller 

proprietary vs ASX listed companies). 
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DISCUSSION 

Study findings suggest that, despite the difficulties faced by rural and regional accounting 

practices, the practices surveyed generally believe that their service provision consistently 

meets client requirements. An interesting finding was that, for the majority of issues 

examined, differences according to distance of the accounting practice from the closest capital 

city did not generally exist. The issues were generally the same whether the accounting 

practice was located within 200 kilometres of a capital city or 500 kilometres or more from a 

capital. An exception was staff shortages, where shortages tended to increase with distance 

from the capital city. 

The major factor inhibiting the ability of rural and regional practices to provide services is 

that of a shortage of professional staff due to recruitment difficulties and growing client bases. 

Other factors include problems arising from the over-regulation of accounting practices, a 

negative attitude of clients to accounting fees, and practice succession planning difficulties. 

Survey respondents were, at best, ambivalent in their satisfaction with the support provided to 

regional and rural accounting practices by their professional accounting body. Some 

respondents appreciated the difficulties facing the professional bodies in terms of servicing a 

diverse range of members across a wide geographical area. However, the majority of 

comments were critical and pointed to accounting bodies that were perceived to be ‗capital-

city‘ focused and disconnected from the needs of members in rural and regional locations. 

Specific concerns were raised about continuing professional development requirements, 

particularly in terms of the suitability of CPD topics and the considerable costs involved for 

rural and regional practices. These problems are no doubt exacerbated by the documented 

staff shortages. The findings suggest a need for the professional accounting bodies to consider 

how to better engage with rural and regional practices and practitioners, and how to develop 

CPD activities that are more relevant and less costly. 

The provision of audit services into the future represents a problematic area for rural and 

regional accounting firms. The Corporate Law Economic Reform Program (Audit Reform and 

Corporate Disclosure) Act 2004 (CLERP 9) legislative provisions, for example with respect 

to experience requirements for audit registration and the requirement for audit partner rotation 

every five years, are making it increasingly difficult for smaller rural and regional practices to 

provide company auditing services. 

The provision of financial planning services represents a further problematic area for rural and 

regional firms. The Financial Services Reform Act 2001, requiring the licensing of financial 

service providers, has resulted in rural and regional accounting firms providing less 

investment, financial and superannuation advice themselves while increasingly referring 

clients to outside specialist providers. This is especially frustrating for accounting 

practitioners who feel they are often in the best position to provide such advice, given their 

close relationship with clients and their understanding of their position and needs. 

With respect to the issue of how government authorities and regulators could assist rural and 

regional practices, the highest response was a need to simplify regulatory requirements facing 

practices. Other responses suggest increasing practitioner access to professional development 

programs and specialist financial advice, increasing the supply of professional accounting 

staff to rural and regional areas, and developing rural and regional economic growth 

strategies. More efficient access to Centrelink and other government department advice and 

information was also considered to be important. 

An interesting observation is that the rural and regional practitioners did not generally 

consider inadequate access to broadband and other electronic network facilities to be a major 
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factor inhibiting the provision of their services. However, since the time of the administration 

of the survey in 2008, there have been many developments with respect to information 

communication technology (ICT), including commencement of the rollout of the National 

Broadband Network in Australia. It is possible that improved ICT facilities could be 

invaluable in addressing many of the concerns of rural and regional practitioners. For 

example, improved access to specialist services and CPD activities via improved ICT 

resources could be of considerable assistance to rural and regional practices. On the other 

hand, the rollout of technology such as the National Broadband Network could affect rural 

and regional accounting practices in a negative way, allowing clients to by-pass their services, 

for example. Accordingly, the rural and regional practices, in association with the professional 

accounting bodies, could be proactive in investigating the manner in which improved ICT 

facilities might affect rural and regional accounting practices. 

SUMMARY AND CONCLUSIONS 

This paper presents findings from the first comprehensive academic research study 

investigating public accounting firm services in rural and regional Australia. The study is 

based on a large scale survey of public accounting practitioners located in regions outside the 

major metropolitan areas. 

The paper presents findings related to the current state of public accounting firm services in 

rural and regional Australia. The report paints a picture of a high standard of service provision 

by these rural and regional practices, but with considerable tensions existing that will present 

increasing difficulties in future years. These tensions primarily arise from professional 

staffing difficulties and regulatory developments, and will affect the whole range of services 

provided by rural and regional firms. 
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ABSTRACT 

The context for regional development has changed substantially. This paper uses the Northern 

Territory, Australia as a case study and presents an examination of regional dynamics 

associated with changing distant context with a focus on ICT application and global 

integration. It reveals the consequent spatial processes occurring where non-Indigenous 

people have increasingly concentrated onto the capital city of the region, Darwin. The 

majority Indigenous population has however experienced increasing disadvantages and has 

been kept away from economic participation and urban concentration. 

 

INTRODUCTION 

Distant effects as both geographical factors and socioeconomic-tech networks on regional 

development have changed substantially in recent decades. The cost of transporting goods and 

the impediments to population mobility have declined, and have been further mitigated by the 

improvement in information and communication technologies (ICTs), the opening of 

international markets, and the relatively free flow and exchange of information, ideas and 

resources. Some writers argue that ICT application would enable region development to be 

articulating across indefinite tracts of time-space (Giddens, 1990). For example, the growth of 

the so-called ‗weightless economy‘ has made distant effect become less relevant (Coyle, 

1998; Quah, 1999). So, ICT application would overcome development disadvantages of 

peripheral regions (Benneworth, 2004; Nuur and Laestadius, 2010) and assist the 

communities ―to achieve their social and business aspirations‖ (Department of 

Communications Information Technology and the Arts, 2002, p.5), including opportunities 

for Indigenous development (Brady et al., 2008). A number of small towns in regional 

Australia are pursuing the idea of ‗Cyber Town‘ where local produce, crafts and other goods 

are going to be marketed and sold over the Internet (Herbert and Lawrence, 2003). For many 

other commentators, the increase of global integration and technological improvement does 

not automatically bring about convergence in levels of productivity and development. ICT 

associated new economic opportunities have tended to accrue to a place by virtue of both its 

size and its access to larger economic centres (Leamer and Storper, 2001; Storper and 

Venables, 2004). The emerging world‘s economic geographies have reinforced existing 

structures and processes of advantage and privilege at the same time as it marginalizes and 

excludes those with limited economic power, or those who are unable to provide the 

ingredients for extended global capital accumulation (Massey, 1994; Cocklin and Dibden, 

2005). 

mailto:j.wu@cqu.edu.au
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Australia is geographically distance from the main global economic centres and relies heavily 

on international trade. Its economic geographies have changed substantially that ―growth was 

spatially and sectorally concentrated‖ (O'Neill and McGuirk, 2002, p.242). While wealth used 

to depend on land and endowments, the importance of ‗new economies‘ is growing, which is 

however not dependent in any way on ―the attributes existing in the periphery‖ (Courvisanos, 

2005, p.15). In response to the changing trend, the national policy has been to expose the 

country, including peripheral regions, to global competition (Madden, 2004). There has been 

a range of consequences for the economic geographies of rural and regional Australia. Some 

regions are finding new ways to enter the ‗post-productivitist‘ future through global 

integration and industrial restructuring, e.g. the development of tourism, recreation and leisure 

industries (Wilson, 2004; Cocklin and Dibden, 2005). Many other regions have experienced 

various forms of ‗global misfortune‘ – withdrawal of services, reductions in infrastructural 

investment, loss of employment opportunities and depopulation being just a few of them 

(Gray and Lawrence, 2001; Stimson et al., 2003).  

The changing distant context of ICT application, along with economic globalisation, is likely 

to have their greatest impact on the development of regional areas like the Northern Territory, 

which is very remote within Australia and has a large proportion of Indigenous population. 

Until now, however, the Northern Territory has received remarkably little scholarly attention 

beyond the recognition that the so-called ‗tyranny of distance‘ is a dominant factor at work. 

As noted by historian David Carment,  

[P]erhaps to an even greater extent than in other parts of Australia, the requirement to conquer 

distance and provide more effective means of communication had a very considerable impact on 

both the Northern Territory and its isolated capital (Carment, 1996: 36).   

Situated in the central and northern regions of Australia, the Northern Territory has been 

Australia‘s ‗far country‘ (Powell, 1982) or ‗frontier‘ (Abbott, 1950) with a much longer 

distance to large economic centres than other parts of the country. Its capital city Darwin is 

thousands of kilometres from the established economic centres of Australia and the world. In 

2009, the Northern Territory has one per cent of Australia‘s total population of 22 million 

with an area of 1,346,200 square kilometres, accounting for 17.5% of Australia‘s land area. 

Among the Northern Territory‘s total population, about 29% were Indigenous people 

compared to 2.5% nationally (ABS, 2010a), which compound the region‘s development. 

Therefore, ICT application and regional development of the Northern Territory offer a 

laboratory for exploring how the two mutually constituted processes of changing distant effect 

and global integration have occurred and have an impact on the transformation of peripheral 

and Indigenous regions in developed economies. This is not only an issue of high policy 

relevance but is also of scientific interest. 

The remainder of the paper is organized as follow. The first section focuses on the changing 

distant context and its various impacts on industrial restructuring and regional development. 

The discussion reviews how the changing distant effects have related to literature in economic 

geography with a focus on global integration and economic development of peripheral 

regions. The second section deals with integration processes of the Northern Territory as a 

result of transport improvements over the past century and the more recent social and spatial 

differentials in ICT application. In section three, it examines the enabling actions with 

distance and economic restructuring in the Northern Territory. Continuing on this section four 

discusses urbanization and international economic links of the Northern Territory as drivers 

and consequences of global integration. 
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DISTANCE, ICT APPLICATION AND REGIONAL DEVELOPMENT IN THE 

PERIPHERY 

Innovations in physical transport infrastructure including railways, containerization, 

transcontinental landbridging and interstate highway system have substantially reduced the 

cost of trade in the last four decades, resulting in the so-called time/space convergence 

(Janelle, 1968) or time/space compression (Harvey, 1989; Knowles, 2006). The effect of 

distance including social, economic, political and technological infrastructures that 

manipulate regional spaces and augment economic transactions has largely been mitigated. 

This has changed the way of regional development in number aspects. 

The advent of ICT application has created an increasingly powerful imitation of closeness 

between regions, between economic actors and between people through inexpensive 

simultaneous real-time interactive visual, oral, numerical and textual messages. This has 

characterised new spaces of interactions to which ―more and more economic transactions will 

migrate‖ (Kelly, 1998, p. 95). The production of these ‗space of flows‘ has substantially 

modified ―the operation and outcomes in processes of production, experience, power, and 

culture‖ (Castells, 1996, p. 469). ICT industries and related business services themselves have 

become major growth sectors in the past decades and key drivers in the economic success of 

individuals, regions and countries. It is estimated that 60% of the productivity growth in USA 

and a quarter of GDP growth in Europe Union was due to ICT development the past decade 

(Commission of the European Communities, 2005). ―All regions‖, including the 

industrialized EU, are deepening their integration ―through these technologies as well as 

deploying them as tools for economic growth‖ (Akpan-Obong and Parmentier, 2009, p. 296).  

The lowering transaction costs and enabling ‗governance-at-a-distance‘ have changed the 

ways of business operations and stimulated new economies. This has a variety of and 

considerable impacts on not only manufacturing industries but also, and even more so, all 

different service industries such as financial, health, education and government services 

(Argent, 2005; Goodenough, 2009). Traditional geographic factors of regional development 

such as access to raw materials and transportation networks have become less relevant. 

Nevertheless businesses with a low capacity for codification continue requiring direct human 

interactions to some extent (Storper and Venables, 2004), the importance of being able to 

access the flows of information, strengthened by ICT application, has begun to manifest 

(Lorentzon, 2003). For example, cultural industries that share some codifiable natures of data 

storage and transmission have grown rapidly in the past decades and have become an 

important driver of urban and regional development (Scott, 2000; Florida, 2002). However, 

these industries tend to concentrate on ―a small number of gentrifying metropolitan 

information districts‖ (Graham and Marvin, 2000, p. 78) and would not thrive for ―traditional 

economic reasons such as access to natural resources or transportation routes‖ (Florida, 2003, 

p. 9). Therefore, tradition approaches to combat regional disadvantages in the periphery 

through government intervention, such as financial subsidies, public infrastructure investment 

and favourable tax concessions, become less effective and ―have a number of weaknesses‖ 

(Murdoch, 2000; Florida, 2003). A region‘s development has hinged on the ability to tap its 

endogenous potentials and new approaches, focusing on ICT applications, new organizational 

forms and global integration (Krugman, 1995; Leamer and Storper, 2001).  

Except for changing business operations and paths of regional development, the enabling 

distant feature of ICT application has opened up ―new vistas of a more intense interregional 

division of labour‖ (Bade et al., 2004, p. 2). Peoples or places that are disinclined or unable to 

access to ICT simply ―find themselves out of its pathway‖ (Dirlik, 1996, p. 32). The growing 

‗digital divide‘ is a heated debate in Australia (Hewett, 2010; Willis and Tranter, 2006) and 
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internationally (Hellsten, 2007), which has prompted governments around the world to 

implement multi-billion dollar initiatives to counter the inequality provision of ICT facilities. 

However, ‗having‘ the facilities or being able to ‗on-line‘ is not enough for people to 

participate into the growing ICT feature of economic development. For labour market 

incorporation, the digital divide is not simply something between ‗on-line‘ and ‗off-line‘ but 

the difference in ‗strategic skills‘ of people to use ICTs to improve their social statuses, 

economic conditions and cultural practices (van Dijk and Hacker, 2003). This disproportion 

generates new social and spatial mobilities (Graham, 2002; Muhammad et al., 2008) and 

arises largely from the different living standard, level of erudition, and cultural and ethnic 

features of population (Hellsten, 2007).  

ICT application and concentration of people and economic activities in places are mutually 

supportive processes (Graham and Marvin, 2000), which create economic agglomeration and 

reinforce the central role of cities. World‘s cities have emerged as critical sites for the ‗control 

and command‘ of the global economy (Sassen, 2001). Such global ‗control‘ of world‘s cities 

has been extended through regional global cities (Friedmann, 1986; Taylor et al., 2002), 

which perform similar functions but within a more restricted geographical region. Within the 

global urban system, territories have been ‗rediscovered‘ (Elden, 2005) that forging closer ties 

with global cities and developing regional economic cooperation blocs surrounding them has 

become important (Breathnach, 2000). Urban and regional development has therefore been 

repositioned in terms of their proximity to (regional) global cities while being penalized for 

distance from them. 

THE NORTHERN TERRITORY IN CONTEXT  

The Northern Territory is a large area of land ‗left over‘ when Australia‘s colonial states first 

became established. It is far from established national and global economic centres and is 

unique in many aspects in comparison with other rural and regional areas in Australia. In 

2009, its population density was around 0.1 person square kilometre only. Large areas are 

sparsely populated with semi-arid deserts in the south grading to more regularly but 

seasonally watered tropical savannas in the north. It has 5,100 kilometres of mainland 

coastline facing Asia. Its capital city, Darwin in the north, is over 2,600 km to the nearest 

large city, Adelaide (see Fig. 1). The distance to the Australia‘s main economic centres, 

Sydney and Melbourne, is almost the same as to Singapore, which has been frequently listed 

in the second tier of global cities (Friedmann, 1986; Taylor et al., 2002). The development of 

the Northern Territory reflects the history of overcoming this distance barrier technically, 

socially and economically.  

The development of Australia has been focused on the south. The historical aspiration for the 

development of the Northern Territory since the early colonial days, particularly since 

Federation, has been less to do with industrial reasons and more to do with developing trade 

routes to the outside world and to defend against threats that were only possible from the 

north. Early British settlements were built with the hope of becoming trade centres for Asian 

traders and preventing other European nations from claiming land on the northern coast. 

These included the development of Fort Dundas on Melville Island (1824) and Fort 

Wellington at Raffles Bay (1827). The establishment of Darwin in 1869 was the fifth of such 

attempts (Rue, 2004), and thrived mainly because of the later construction of the Overland 

Telegraph Line (OTL) in 1870-1872.  

  



ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
318 

Figure 1: Location of the Northern Territory, Australia 

 

The construction of the OTL not only enabled Australians, including people in the Northern 

Territory, to link instantly with the outside, providing ―a major boost for farmers who, for the 

first time, could check daily wool and wheat prices on the London market instead of waiting 

months for the mail and European papers‖ (AustraliaAsia Railway Corporation, 2004). 

During and after the completion of the OTL, prospectors, cattlemen, geologists, representing 

mining companies, telegraph operators and linesmen looking after the OTL. Ministers of 

religion and missionaries to Indigenous people arrived. Permanent settlements emerged along 

the OTL including Pine Creak, Katherine, Daly Waters, Powell Creek, Tennant Creek, 

Barrow Creek and Alice Springs; several of which have remained as regional centres. 

Initially most necessities for Darwin came by sea while horses, donkeys and camels carried 

goods by land, taking several months to get from Adelaide to Darwin. But ―nothing was safe, 

nothing was sure‖ (Read, 1979, p. 5). By the 1920s, Australia‘s major economic centers in the 

south were linked together and railways were built to link many individual ports with their 

local hinterlands. These included railways linking Port Augusta in the South Australia and 

Port Darwin in the Northern Territory with their respective immediate hinterlands. A railway 

link traversing the north–south axis of Australia, which was believed fundamental to the 

development of Darwin City and the Northern Territory, was not built until recently, in 2004, 

due to the economically unattractive small market in the Northern Territory. A road along the 

OTL was developed but nothing more than that – ―a track winding between ant hills and 

telegraph poles‖ (ABS, 2001, p. 4).  

Aviation broke Australia‘s ‗final barrier‘ (Haslett, 1981). Darwin hosted the first international 

flight to Australia when Keith and Ross Smith arrived from England on 10
th

 December 1919 

and, for over 50 years, the city was used as a refuelling and service depot for aircraft 
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travelling between Australia and other parts of the world. In addition to international and 

interstate links, an aviation network has developed linking Darwin to regional centres and 

mining towns within the Northern Territory such as Alice Springs, Tennant Creek, Yulara, 

Katherine, Gove, McArthur River and Groote Eylandt, which has dramatically improved the 

accessibility of the Northern Territory. 

Due to the huge investment in physical and social infrastructure including housing, post-War 

economic growth occurred in the Northern Territory at a quicker rate than that of Australia as 

a whole. Its Gross State Product (GSP) almost doubled from $8,306 million in 1990 to 

$15,879 million in 2008, with industry sectors contributing 95% of this total (ABS, 2009b). 

The largest production sector is mining, accounting for 26.5% of the Northern Territory‘s 

GSP in 2008. The main mines include Bauxite at Gove, manganese at Groote Eylandt and 

lead, zinc and silver in McArthur River, the three areas contributing over 70% of value of 

mineral production in the Northern Territory.  

The aviation network to major mining towns enabling the fly-in/fly-out employment 

arrangement has restructured the mining industry in the Northern Territory. The arrangement 

involves a rotation of working on-sites in remote locations and staying off-sites in urban 

centres. The bases for mining workers are thus often outside the Northern Territory. Contrast 

to its growing importance of economic contribution, the proportion of people employed in 

mining industry has decreased from 3.5% in 1996 to less than 2% in 2008. Employment data 

of the Northern Territory Government (NTG) shows that over half (55%) of the mining jobs 

in the region were taken by interstate and other workers in 2005 (NTG, 2006). The 

development as a result has largely bypassed the traditional communities and most local 

industries. Output does rarely translate directly into high level of regional income when 

resources used in production come from outside the region. Many natural resource based 

sectors have an enclave character with little local interaction (Prichard, 2005).  

The industrial restructuring and consequent regional development has further been reshaped 

by the application of ICT, a new weapon in the battle to overcome distance the past two 

decades.  

ICT APPLICATION AND ECONOMIC RESTRUCTURING 

Australia is among those nations that have successfully provided ICT services for their 

businesses and people. The percentage of households with home Internet access in Australia 

has increased from 16% in 1998 to 72% in 2009. The percentage of households with 

broadband internet access household in Australia was the ninth among OECD countries while 

proportion of business using the internet and proportion of business with web sites ranked 

twelfth and seventeenth respectively among OECD countries (ABS, 2009a).  

On average, people in the Northern Territory enjoyed almost the same level of Internet access 

as those in other jurisdictions in Australia. In 2009, there were 74% of total household in the 

Northern Territory access to Internet, which was higher than in national average level and 

lower only than Western Australia (75%) and the Australian Capital Territory (82%) (ABS, 

2009a). However, the high average household access level to the Internet of the Northern 

Territory hides massive variability across its regions. In many remote Indigenous 

communities, Internet access is rare. Being Indigenous was one of most important negative 

correlates, along with low education levels and income, with Internet access in census data 

(Daly, 2005). The 2006 census data show that Internet subscription rates of the Northern 

Territory‘s Indigenous households were only 21%. This was not only far lower than that of 

non-Indigenous households in the Northern Territory (66.6%) but also much lower than the 

average rate of Australia‘s Indigenous household (40.4%) in that year. There were 641 



ANZRSAI CONFERENCE 2010 REFEREED PROCEEDINGS 

 

 

 
320 

Indigenous communities in the Northern Territory, 70% of which had no access to Internet in 

2006 (ABS, 2007). Household Internet subscription rate of Indigenous households in 

Maningrida, the largest Indigenous town with a population over 2,068 in the Northern 

Territory in 2006, was only 6.6% while the rates to non-Indigenous towns like Nhulunbuy and 

Alyangula reached 81% and 76% respectively.  

ICT industry itself was small in number and business size and serviced the local market in the 

Northern Territory. ICT application however has played a growing role for social and 

economic integration of the region. This has manifested by the enabling distant social and 

economic infrastructure and the consequent restructuring of economic activities especially 

those that were previously uneconomic, unable to be connected or unknown.  

Though being granted self-government in 1978, economic development of the Northern 

Territory has been highly dependent on transfer funds from Canberra to supplement local 

budgets and to support welfare and national defence. Government (both national and 

Territory) thus plays a larger role in the economic development in the Northern Territory than 

in other jurisdictions of the country. With increase of ICT applications, social and commercial 

service provision of the governments has been dramatically restructured. One typical change 

has been the centralization of information processing and service delivery, which is evident in 

the provision of banking and financial services, proliferating retail electronic facilities such as 

EFTPOS and ATMs while removing traditional services in particular the closure of bank 

branches (Argent, 2002). The restructuring has impacted ‗disproportionately‘ on Indigenous 

people in remote communities (McDonnell and Westbury, 2002). The weakening of 

traditional services, along with inadequate infrastructure provision, has intensified other forms 

of social, economic, and spatial marginalization. It widely reported that the combined 

disadvantage of poor cultural appreciations of using EFTPOS and low levels of financial 

literacy has often resulted in Indigenous people being exploited (e.g. McDonnell and 

Westbury, 2002; Senior et al., 2002).  

The impact of cultural and social factors is particularly important to economic participation of 

Indigenous people in the Northern Territory. For many Indigenous people, the pursuit of 

employment and income is ―incompatible‖ with their ―prerogatives and value system‖ 

(Snowdon, 1989, p. 2). Cultural distance, to this end, is a hindrance to economic participation 

for Indigenous people. Only 39% of Indigenous people aged over fifteen in the Northern 

Territory participated in the labour force in 2006. This was half the level for non-Indigenous 

people in the same age cohort.  

The cultural distance of Indigenous people however is becoming a new source of economic 

participation – experiencing a different culture is a growing motivating factor for travellers to 

visit and spend money in the Northern Territory. The experience of outback and Indigenous 

culture through visiting art galleries and ancient rock art sites, participation in community 

events or touring that involves a story-telling session is now a key element of tourism in the 

Northern Territory. Indigenous visual art has emerged as a significant employing sector and 

source of cash income in regional and remote communities where opportunities for market 

engagement are rare. In 2008, there were 2.3 million people visiting the Northern Territory 

and over half of the travellers had an interest in Indigenous arts and crafts. Tourism has 

become the second largest industry in the Northern Territory, in terms of economic 

contribution, accounting for 6% of its GSP and 9.3% of its employment in 2008, a greater 

proportion than any other States or Territory in Australia (Northern Territory Treasure, 2009). 

As part of this, the production of arts and crafts at the art centres of the Association of 

Northern, Kimberly and Arnhem Aboriginal Artists (ANKAAA) only achieved gross turnover 

of $12 million in 2006. These involved about 5,000 artists who are widely distributed in 
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remote communities. Like other cultural and recreational industries, ICT application has 

played an important role in ―telling people about‖ Indigenous art and artists‖ (ANKAAA, 

2009). 

Both commodity-based resource and tourism industries together has made up of almost one 

third of Northern Territory‘s annual GSP since 2000. As a result, the regional development of 

the Northern Territory has relied significantly on while being affected by global integration. 

For example, international trades accounted for 38.8% of the Northern Territory‘s GSP while 

the trading with the rest of Australia was 12.5% only in 2008  (Northern Territory Treasure, 

2009). 

Global Integration and Urbanization  

Urban development is important avenues for global integration. Economic development 

across Australia has become highly urbanized with more than 80% of its population and lion‘s 

share of its economic activity located in the urban areas. The largest urban centres such as 

Sydney and Melbourne concentrated 75% of IT businesses and 70% of growing employment, 

which have exhibited strong population growth over the past decades (Baum, 1997; O'Neill 

and McGuirk, 2002).  

Of the states and territories, the Northern Territory has the largest proportion of its population 

living in remote and very remote areas, especially its Indigenous population. Darwin (see Fig. 

2) is a well-established urban centre and had a population of 105,900 people in 2009, which 

accounted for 46.5% of Northern Territory‘s population (ABS, 2010c).  

Though small in size, Darwin has played a similar role as the largest urban centres in other 

states and regions by linking the Northern Territory with the nation and the rest of the world. 

In 2006, 72.1% of all the Northern Territory‘s businesses and 59% of employment were 

concentrated in Darwin. This included 87% of businesses in the communication services 

industry, and more than 76% of all businesses in the finance, insurance, manufacturing, 

construction, property and business services industries (NTG, 2006).  

The global integration of the Northern Territory has been facilitated by both policies and 

transport infrastructure. The initiative of the AustralAsia Trade Route has been accelerated by 

the completion of the Adelaide-Darwin railway in 2004, extending the region‘s links to major 

economic centres in Australia and toward Southeast Asia. In 1994, Brunei, eastern Indonesia, 

eastern Malaysia and the southern Philippines created the East ASEAN Growth Area, a 

regional trading bloc known by the acronym BIMP-EAGA. The trade between the Northern 

Territory and BIMP-EAGA is growing and social and economic links with the region have 

become augmented by migration from region populations. By 2006, international migrants 

from maritime Southeast Asian countries accounted for 21.3% of the overseas-born residents 

in Darwin. This was the highest proportion for all capital cities of people born in that region 

(ABS, 2007b).  

The past one and half decades have witnessed a shift in trading partners of the Northern 

Territory. Export of Northern Territory‘s commodities to markets in Europe Union and North 

America has declined in relative terms from 43.2% in 1990 to 17.7% in 2009. Asia in 

particular China and the region in the immediate north are growing in importance as 

destinations of Northern Territory‘s exports. Exports to China increased, with fluctuations, 

from less than four per cent in 1990 to 24.7% in 2009 (ABS, 2010d). Southeast Asia has also 

become one of Northern Territory‘s major markets, attracting 6.3% of Northern Territory‘s 

export in 2009, which was twice as that to Europe Union in that year. Despite its small 

economic size, accounting for 1.2% of Australia‘s GDP, the Northern Territory contributed 
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over ten per cent of Australia‘s exports to Singapore between 2000 and 2003. It accounted for 

23% of Australia‘s imports from Singapore in 1999 and around five per cent of annul national 

total imports from Singapore since 2000 (ABS, 2010d).  

Figure 2 Main population centres in the Northern Territory, Australia, 2006 

 

Darwin International Airport is the gateway, situated geographically, politically and 

economically for dynamic opportunities in region. It has six airlines flying to five cities in 

four countries in Southeast Asia including Singapore, Denpasar and Kupang in Indonesia, 

Bandar Seri Begawan in Brunei and Dili in East Timor. In 2005, Tiger Airways started four 

services per week between Singapore and Darwin, enhancing Southeast Asia links of Darwin. 

The number of aircraft movements of international airlines increased from 1,410 in 2004 to 

3,421 in 2007 and its share of Australia‘s international passengers, with some volatility, has 

increased from 0.9% to 1.3% during the period. In 2007, international passengers between 

Darwin and Singapore accounted for 3.2% of those between Singapore and all Australia‘s 

airports.  

The increase of integration into regional and global systems has resulted in different urban 

concentration of population in the Northern Territory. In 2009, non-Indigenous people in 
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Darwin City accounted for 70.6% of total non-Indigenous population in the Northern 

Territory, which increased substantially from 50.8% in 1996. Indigenous concentration in 

Darwin increased, but far less to the extent, from 8.4% in 1996 to 10.8% in 2009. Contrast to 

this is the high growth rate of Indigenous population in the Northern Territory. Indigenous 

population increased by 43.2%, from 46,300 in 1996 to 66,300 in 2009; its shares of Northern 

Territory‘s population increased from 23.7% to 29.1% during the same period (ABS, 1998, 

2010a, 2010b). However, the concentration of Indigenous people into Darwin City has largely 

been constrained and even relatively declined, which suggests the majority of Indigenous 

population reside in remote and very remote regions in the Northern Territory. Overall, the 

concentration of Northern Territory‘s total population in Darwin City has relatively decreased 

by 6% from 1996 to 2009. This has been a combined effect of the growing sociotechnical 

complex of urban living and labour market incorporation and the greater educational 

disadvantage of Indigenous people. Distance to schools and other education facilities and 

incapable to access ICT infrastructure in return becomes main constraints (Biddle et al., 

2004). 

The urban development is further exacerbated by a dispersed settlement system in the 

Northern Territory. In 2006, there were about 14.7% of the Northern Territory‘s total 

population residing in large towns with populations of between 1,000 and 10,000 persons; the 

total population in which decreased by 14% since 1996 (ABS, 2007b). This development was 

contradicted. The population in large regional mining towns with the majority population 

were non-Indigenous people declined substantially. For example, Jabiru, Katherine, Tennant 

Creek and Alyangula lost a quarter to a third of their population since 1996. On the other 

hand, the population in large Indigenous towns grew rapidly. For instance, population in 

Maningrida gained 55.7% from 1996 to 2006 (see Table 1).  

CONCLUSION 

Having relied on commodity-based industries and tradition service provisions with a 

dispersed and diversity of population, regional development of the Northern Territory is 

struggling to overcome its distance to national and international economic activities. The 

advent of ICT and global integration the past decades has featured their differential effects on 

large-scale commodity-based industries and small scale of traditional subsistence activities. 

The basis of Northern Territory‘s economies, resource industry has been substantially 

restructured. New technologies favour the fly-in/fly-out mode, which has enabled workers 

from thousand kilometers away to engage in mining production. This industrial restructuring, 

along with Internet access of households and businesses, has effectively reshaped spatial 

relationships between businesses and space and between local communities and global 

economy. These include relationships between remote communities and the capital city and 

between the capital city and regional global city.  

For regional development of the Northern Territory in the changing context, on the one hand, 

the imperative of changing business environment has required strengthening of the capital city 

as a key ingredient for the region‘s global integration. On the other hand, the development of 

major mining towns has increasingly related to labour and other factors provided beyond the 

local towns and even the capital city. This has placed the development of Darwin City in a 

position between being marginalized and being a central node of the regional development. 

The city‘s development is therefore geographically and socially detached in many aspects 

from economic development occurring in the rest of the Northern Territory.     
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Table 1. Population change in cities/towns in the Northern Territory, 1996-2006  

 

Population 

(1996) 

 

Population 

(2006) 

 

Population 

Change (%) 

 

Indigenous 

pop. 2006 (%) 

 

Yulara 2,754 985 -64.2 2.2 

Jabiru 1,696 1,135 -33.1 13.7 

Katherine 7,979 5,849 -26.7 28.9 

Tennant Creek 3,856 2,919 -24.3 48.8 

Alyangula 1,231 956 -22.3 11.2 

Nguiu 1,194 1,265 5.9 94 

Alice Springs  22,488 23,893 6.2 18.8 

Howard Springs  3,207 3,423 6.7 5.6 

Darwin  82,484 90,010 9.1 10 

Nhulunbuy 3,695 4,112 11.3 5.7 

Humpty Doo 4,798 5,413 12.8 4.9 

Virginia-Bees Creek 2,173 2,476 13.9 4.8 

Wadeye 1,290 1,627 26.1 91.6 

Galiwinku 1,286 1,698 32 92.6 

Maningrida 1,328 2,068 55.7 92.1 

Northern Territory 195,101 217,093 11.3 27.8 

(Sources: ABS, 1998, 2007b)  

 

ICT application together with economic global integration has reinforced the disadvantage of 

Indigenous people. To this end, ICT application have not overcome many of the ‗distance‘ 

problems associated with the region‘s social development in the Northern Territory. 

Indigenous communities face much more difficulties to adapt to changing conditions of 

economic development while the majority of non-Indigenous group has become well 

informed and connected to the global economy through business and home internet access. 

Despite difficulties, daily life of Indigenous people in isolated and remote communities who, 

until quite recently, had very limited interaction with the outside world is now being exposed 

to a wide range of external economic factors. More empirical work is needed but some policy 

implications can be seen. The remoteness and high global interdependence of regional 

development entailed by globalisation provide a strong rationale for proactive government 

policies. This means an increasing call for access to ICT services and especially the skills of 

using ICT for economic participation of all people in the Northern Territory. The provision of 

ICT infrastructure needs to incorporate with appropriate policy initiatives to address problems 

of social and economic disintegrations between Indigenous and non-Indigenous people and 

beyond the Northern Territory and vice versa. 
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Global integration has also had a consequence on culture while the impact of culture on global 

integration. For Indigenous people, increasing exposure to the outside world, to some extent, 

means to access opportunities such as Indigenous art marketing. It is also a challenge. Though 

the level of ICT access of Indigenous people in the Northern Territory is still low but its 

cultural impacts deserve an attention.   
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