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About this report 

This report details the contributions of natural resource-based industries to the regional 
economy and welfare of the community in the Kimberley, with specific focus on the East 
Kimberley.  Its mission is to source, assemble, present and interpret data and information 
that provides the basis for building a common understanding of the history and state of 
natural resource-based industries in the Kimberley. 

The work was conducted as part of the scoping phase of the Ord-Bonaparte Program during 
2001 to help shape the future research and development direction of that program.  
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1 Introduction 

1.1 The Ord-Bonaparte Program 

This report is the result of a socio-economic study that forms part of the scoping phase of 
the Ord-Bonaparte Program (OBP), a 5-year integrated research and development (R&D) 
program for the East Kimberley region (CSIRO 1999).  

Development of a generic research and development plan for the OBP began in 1998.  The 
collaborative research agreement was signed by the partners in December 2000 and work 
commenced in early 2001 with a series of scoping projects to provide a comprehensive 
assessment of existing information and define the specific R&D content of the Program to 
maximise its contribution to natural resource management and planning in the East 
Kimberley region.   

The general purpose of the OBP is to support the sustainable development and management 
of the region’s natural resources, including land, water, terrestrial, coastal and aquatic 
biodiversity.  It seeks to work with the communities and institutions in this large, sparsely-
populated, natural resource-rich region into the future in a manner that generates economic 
wealth, addresses issues of inter- and intra-generational equity and supports moves toward 
ecological sustainability.  These aims correspond strongly with the stated principles for 
guiding regional development policies in Western Australia (Government of Western 
Australia 2000: 7).  In short, the objective of the OBP is to support ecologically sustainable 
development.  

Key issues in the East Kimberley region include maintaining irrigation and pastoral 
viability, developing aquaculture potential, managing tourism development and the need for 
a collaborative approach between Aboriginal Traditional Owners and the non-Aboriginal 
community in planning processes and adjustments of institutional structures to facilitate 
regional governance (CSIRO 1999).  The complexity of each issue alone, and their 
combined diversity, shows us the difficulty of tasks surrounding sustainable regional 
development.  

In developing the OBP, two parallel ways to achieve its goals have been proposed. The first 
is the typical, and necessary, task of generating ecological, biophysical, economic and 
social data and knowledge.  In line with recent thinking about regions and regional function 
(Johnson et al. 1999), the intent is to use this knowledge to explore the region as a complex 
and adaptive system, rather than as independent and hierarchical subsets. The OBP is 
intended to identify and fill data gaps left, or not aimed at, by other research – 
contemporary or historical – and to make full use of collaboration with existing research 
and planning processes to do this.  

This is the basis of the second, and most challenging, approach, which is to collaborate with 
regional communities in an iterative processes of learning and action research to access the 
data and information to better support resource management processes in the region.  This 
includes the development of regionally accessible information systems, monitoring 
regimes, and support for community decision processes.  In other words, the OBP is about 
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complementing existing data and understanding, building partnerships with stakeholders 
and value-adding to planning, policy and management processes that are already operating. 

 

1.2 Scoping studies 

This report summarises the findings of the socio-economic scoping study undertaken 
during 2001.  Its purpose is to show what social and economic data and information of 
relevance to the OBP is publicly available, to identify data gaps, and to serve as a basis for 
defining research projects to be undertaken during the subsequent years of the OBP 
lifetime.  

Other scoping studies are underway that collate existing data and information on 
rangelands, water, coastal and marine uses, Aboriginal relationship to ‘country’, and the 
requirements for implementing a regional information system.  

 

1.3 Areas for statistical referencing 

This report illustrates social and economic aspects of the Ord-Bonaparte study area by 
displaying statistical data at various geographical scales. Figure 1.1 illustrates how the 
various scales or reference areas relate to each other. 

 

  State/Territory (e.g., Western Australia) 
  | 
  | 
  Statistical Division (SD) (e.g., ‘Kimberley’) 
  | 
  | 
 Legal Local Government Statistical Subdivision (SSD) (e.g., ‘Ord’) 
 Area (LGA)   | 
 (e.g., Halls Creek Shire) | 
 | | 
  | 
  Statistical Local Area (SLA) (e.g., ‘Halls Creek’) 
  |  
  | Postal Area (POA) 
  | | 
  | 
  Census Collection   
   District (CD) 

Figure 1.1: Hierarchy of ABS reference areas 

(source: ABS: SEIFA 1996)   
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Collection districts (CDs) are the smallest unit for which ABS releases census-based 
statistical information and form the basic building block for census statistics and the 
aggregation of statistics to larger areas.  In urban areas, there are about 225 dwellings in 
each CD but in rural areas the number of dwellings declines as population densities 
decrease.  CDs are defined and current only for each census.  For the 1996 Census of 
Population and Housing, there were approximately 33,000 CDs throughout Australia (ABS 
online). 

Statistical Local Areas (SLAs) consist of one or more CDs.  They can be based on Local 
Government Areas (LGAs), or parts thereof, or any unincorporated area.  Statistical 
Subdivisions (SSDs) consist of one or more SLAs and are used as an intermediate level, 
general purpose and regional-type geographic unit.  

Statistical Divisions (SDs) consist of one or more SSDs.  They do not cross State or 
Territory boundaries and are the largest statistical area building blocks.  They are used as 
large, general-purpose regional type geographic areas.  They represent relatively 
homogeneous regions characterised by identifiable social and economic links between the 
inhabitants and between the economic units within the region, under the unifying influence 
of one or more major towns or cities.  In Western Australia, SDs and SSDs are based on the 
State government defined planning regions and in the Northern Territory SDs are designed 
in line with general-purpose regional spatial unit definition (ABS online). 
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2 The Kimberley  

This section of the report provides relevant geographic context for the case-study area. 
Maps and broad area-based statistics are provided to illustrate areas, distances and land use. 

2.1 The Ord-Bonaparte Region in the context of the Kimberley 

The focus are of the Ord-Bonaparte Program is on the Ord River catchment, extending out 
into the Joseph Bonaparte Gulf (Figure 2.1).  The Keep River catchment may become part 
of the study area.  

The study area crosses the Western Australia / Northern Territory border.  The largest part 
of the Ord-Bonaparte region lies in the East Kimberley region of Western Australia, 
although sections of the upper Ord catchment and the majority of the Keep River are in the 
Northern Territory. The vast majority of people of the Ord-Bonaparte region live west of 
the State border. There are no urban centres in the NT section of the study region but a few 
cattle stations and Aboriginal communities are located there.  

As is the case with most catchments, data are not available for areas based on hydrological 
boundaries.  Statistical information is commonly available for institutionally defined areas 
such as local government areas. The challenge is to interpret the available data in the 
context of the bio-physically defined area.  The problem of area incompatibility is common 
in catchment or bioregionally-based resource management and is a major issue for planning 
processes and research that focus on natural boundaries and the areas and communities 
within them. 

Most statistical data that has been and is being gathered frequently by agencies including 
the Australian Bureau of Statistics (ABS), the Australian Bureau of Agricultural and 
Resource Economics (ABARE) and the Bureau of Tourism Research (BTR), or widely 
reported, is based on the SLA /LGA or SD level.  

In the absence of data on a bioregional basis we have chosen to focus the reporting for this 
study on the East Kimberley, where possible, and on the Kimberley SD where data is 
available only at the broader statistical level. Interpretations are offered for the specific 
context of the Ord-Bonaparte region. 

The Kimberley is a statistical division (SD and comprises four local government areas 
(LGAs).  They are the shires of Broome, Derby West-Kimberley, Halls Creek and 
Wyndham East-Kimberley (Figure 2.2).  The shire areas match the equally named 
statistical local areas (SLAs).  In the Northern Territory, the OBP intersects the Victoria 
SLA.  

Combined, the shires of Broome and Derby West-Kimberley form the statistical 
subdivision (SSD) Fitzroy.  The region is also often referred to as West Kimberley.  We 
have adopted that convention for this document. 
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Figure 2.1:  Ord-Bonaparte Program Study Area 



Socio-Economic Profile of Natural Resource-Based Industries  

6 

Halls Creek (HCS) and Wyndham East-Kimberley (SWEK) combined form the statistical 
subdivision Ord.  For the purpose of this discussion, we refer to this region as the East 
Kimberley.  The East Kimberley encompasses 62% of the Kimberley.  Colloquially and in 
some documents, area references to the East Kimberley may encompass adjoining land in 
the Northern Territory, which will be the Victoria statistical local area, which is in the 
Katherine SSD. 

In the OBP region, there are 15 collection districts within the Shire of Wyndham-East 
Kimberley, 12 in the Halls Creek Shire and 10 in the Victoria SLA. 

 

 

Figure 2.2: The statistical area context of the Ord-Bonaparte region  

 

 

2.2 Geography  

The region is bounded on the west by the Indian Ocean, on the north by the Timor Sea, and 
on the south by the Great Sandy Desert.  It is generally accepted that Aboriginal people 
have lived in the region for about 30,000 to 40,000 years.  The Kimberley was named after 
the Earl of Kimberley in 1880.  He was the then Secretary of State for the Colonies. 

The Kimberley covers an area of approximately 419,000 square kilometres and occupies 
one sixth of Western Australia’s total area.  It is twice the size of Victoria or three times the 
size of England.  The majority of the population of approximately 33,000 are concentrated 
in and around Broome, Kununurra, Derby, Halls Creek, Wyndham and Fitzroy Crossing.  
There are also over 250 Aboriginal communities of various sizes throughout the region and 
nearly 100 properties involved in the pastoral industry. 
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The region is remote from Perth with air distances to the major population centres in the 
region between 1700 and 2200 kilometres for Broome and Kununurra, respectively, and 
corresponding road distances of 2200 and 3200 kilometres.  Darwin is closer with road 
distances to Kununurra and Broome being 800 and 1800 kilometres, respectively.  Air 
travel to and from the region is expensive in national comparison.  This is partly due to the 
long distances.  Other factors include small air-passenger volumes and the absence of 
discount carriers in this part of the country.  Kununurra is accessed by only one of the two 
major national airlines with small 2-engine aircraft (36 seater).  A former jet service proved 
unviable. 

 

2.3 Areas, land use and tenure 

The Shires of Wyndham-East Kimberley and Halls Creek cover 28 and 34% of the 
Kimberley area, respectively (Table 2.1).  

Table 2.1: Areas for Kimberley and statistical areas within  
(square kilometres; source: ABS: IRDB 2001, data for year 1996) 

Area (sq km)
 Wyndham East-Kimberley 117144
 Halls Creek 142579
 East Kimberley ('Ord') 259723
 West Kimberley ('Fitzroy') 159355
 Kimberley 419078  

 

Land ownership in Western Australia falls into two broad categories: leasehold land, which 
is leased from the Crown and registered at the Office of Titles; and Freehold land, which 
has been granted to individuals and registered at the Office of Titles under the ‘Torrens 
System’ including the Strata Titles Act, or under the previous ‘Deeds’ system of 
registration.   

There is very little freehold land in the Kimberley, and this is largely restricted to the 
townships.  Fifty two percent of the land is pastoral leasehold land, of which about one 
third is held by Aboriginal people (data kindly provided by Pastoral Lands Board, May 
2001).  The most recent tenure data we could find is for 1994.  Table 2.2 summarises the 
data.  About a quarter (22.6%) of land in the Kimberley was classified ‘Aboriginal Land’.  
This includes leasehold land held by Aboriginal people.  The dominant tenure (43.5%) was 
‘Leasehold land other than Aboriginal land’.  One quarter of the land area was specified as 
‘Vacant Crown Land’.  ‘Conservation’ reserves made up 3.5% of total area.  
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Table 2.2: Tenure in the Kimberley 
(source: ABS: IRDB 2001, data for year 1994) 

Area (%)
Nature Conservation Reserve 3.5
Aboriginal Land 22.6
Vacant Crown Land 24.5
Defence Land 1.4
Freehold Land other than Aboriginal Land 0
Leasehold Land other than Aboriginal Land 43.5
Forest Reserve 0
Other Crown Land 4.0

Tenure

 

 

The proportion of urban area across the Kimberley is negligible: only one quarter of one per 
cent of this area is classified as ‘urban’.  This is equivalent to the Australian average or 
twice as much as the average for Western Australia (0.12%). 

The majority of land (60 %) across the Kimberley is classified as agricultural holding 
(Table 2.3).  This equates to a total area of 252,000 km2.  The proportion varies between 
51% for Wyndham-East Kimberley, 62% for Halls Creek and 65% for the West Kimberley. 

Table 2.3: Land use in the Kimberley 
(source: ABS: IRDB 2001, data for year 1996) 

Total Area of 
Agricultural 
Holding (ha)

Total Area 
Irrigated (ha)

Percentage 
Urban Area (%)

Wyndham-East Kimberley (S) 6024497 6607 0.01
Halls Creek (S) 8854530 (N/A) 0
Ord (SSD) 14879027 6607 0.01
Fitzroy (SSD) 10330170 78 0.66
Kimberley (SD) 25209197 6684 0.25  

 

The data presented in this section highlight three major shortcomings of the statistical 
information available for the region.  

�� Data are not available at a bioregional or catchment scale.  

�� Statistics are often outdated. 

�� Data sets are not conclusive, for example for land use where only two thirds of 
Kimberley land area is accounted for. 
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3 The Regional Community  

In this section, we describe the regional community using a number of standard and new 
descriptors.  We do not repeat the more detailed descriptions provided by KWADS and 
KEDS here. Neither do we repeat the information contained in the social atlas of rural and 
regional Australia (Haberkorn et al. 1999).   

The section describes briefly important aspects of the Aboriginal community.  However, 
the Aboriginal community is explored in detail in a separate report forthcoming through the 
Ord-Bonaparte Program. 

3.1 Population and Settlement Growth 

The Kimberley population in the 1996 population and housing census was about 33,026, of 
which approximately 12,058 live in the East Kimberley with 8757 living in Wyndham-East 
Kimberley and 3301 in Halls Creek Shire (ABS 1998).  Mean annual population growth in 
the East Kimberley between 1991 and 1998 was 2.6%.  

0
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25000

30000

35000

1961 1966 1971 1976 1981 1986 1991 1996
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Wyndham-East Kimberley
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Kimberley

 

Figure 3.1: Population of Statistical Local Areas and Kimberley 1961 to 1996 

(source: ABS (various years) Census of Population and Housing, ABS: IRDB 2001) 

The population in the Kimberley and East Kimberley shires has been growing consistently 
over the past four decades (Figure 3.1).  Population growth for the Kimberley was, on 
average, 2.8% per annum for the Kimberley during the 10 years leading up to 1996 with the 
Shires of Wyndham-East Kimberley and Halls Creek on 2.3 and 1.3% per annum, 
respectively.  This is half the growth rate of the 10 years prior.  For the period 1976 to 
1986, population increased annually at a rate at 5.0% for the Kimberley and 5.3 and 4.0% 
for the Shires of Wyndham-East Kimberley and Halls Creek, respectively.  Currently, 
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population growth is strongest in the Broome SLA where the population increased by more 
than 20 % in the five years leading up to the 1996 census.  

The Kimberley is a sparsely populated area in a sparsely populated country.  The 
population density (ABS census 2001) is 0.08 persons per square kilometre.  The respective 
values for Australia and Western Australia are 2.31 and 0.68 persons per square kilometre. 
The Shires of Wyndham-East Kimberley and Halls Creek have 0.07 and 0.02 people living 
per square kilometre, respectively. 

3.2 Aboriginal Population 

About one third of the Kimberley population is Aboriginal (ABS: IRDB 2001).  In 
Wyndham-East Kimberley, one quarter of the population (24%) is Aboriginal whereas in 
Halls Creek Shire more than half the population (56%) is Aboriginal (Table 3.1).  Table 3.2 
provides more spatially disaggregated information on the proportion of Aboriginal 
population in towns and regional areas.  

There is a substantial literature on the difficulty of using Census statistics in developing 
profiles of indigenous communities.  A full discussion of that issue can be found in a 
companion document to this report entitled Aboriginal People in the Ord-Bonaparte 
Region: A Statistical Picture.  

Table 3.1: Aboriginal population in the Kimberley for 1996 
(source: ABS: IRDB 2001) 

Total Population Aboriginal  Persons 
Proportion 

Aboriginal (%)
Wyndham-East Kimberley (S) 8757 2096 24%
Halls Creek (S) 3301 1839 56%
Ord (SSD) 12058 3935 33%
Fitzroy (SSD) 20968 7228 34%
Kimberley (SD) 33026 11163 34%  

Three quarters of the Kimberley non-Aboriginal population reside in the six main urban 
centres of Broome, Kununurra, Derby, Fitzroy Crossing, Wyndham and Halls Creek.  In 
contrast, more than half (53%) of the Aboriginal population live in communities and out-
stations away from these urban centres.  There are currently around 250 Aboriginal 
communities and outstations in the Kimberley region (Kimberley Land Council 1995). 
Table 3.2 provides a geographically more accurate picture of the Aboriginal proportion of 
urban and rural communities in the East Kimberley. 

Published information on how the Aboriginal labour force is employed is scarce and the 
following explanations are taken from Kimberley Land Council (1995).  They are 
predominantly based on the 1991 ABS census of population and housing.  This means that 
the numbers are a decade old and evokes the obvious question whether and how things 
have changed in the interim.  In the absence of better information, we present the findings 
of this report. 
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Table 3.2: Aboriginal population in the OBP region for 1996 
(source: ABS: IRDB 2001) 

Total Population Aboriginal Persons
Proportion 

Aboriginal (%)
Kununurra 4884 582 12%
Wyndham 997 399 40%
Oombulgurri 304 282 93%
Kalumbaru 368 318 86%
Wyndham-East Kimberley (S) -Bal 2204 515 23%
Wyndham-East Kimberley (S) 8757 2096 24%
Halls Creek 1308 427 33%
Halls Creek (S) - Bal 1993 1412 71%
Halls Creek (S) 3301 1839 56%
Victoria (S) 2805 1872 67%
Region 14863 5807 39%  

The report stipulates the existence of two parallel labour markets in the Kimberley, the 
conventional labour market in which non-Aboriginal people enjoy high employment rates 
and a secondary labour market, generated largely by the Community Development 
Employment Program (CDEP), comprising the majority of the Aboriginal working-age 
population.  The rate of unemployment for Aboriginal people was 20% compared to 7.6% 
of the non-Aboriginal population.  

Out of the total Aboriginal population of 10,707 for the Kimberley in 1991, the labour force 
was estimated to be 5,230 or 88% of the Aboriginal working-age population.  Around 68% 
of the labour force was employed through the CDEP, a federally funded employment 
scheme administered through ATSIC regional councils.   

Seven per cent were employed in the public sector and an estimated 250 Aboriginal persons 
or 4.5% of the Aboriginal labour force was employed by the private sector.  The ABS 
census classifies people working in Aboriginal organizations, enterprises and community 
corporations as ‘private sector workers’ although these bodies are largely Government 
funded.  The 1991 census therefore estimates that 53% of Aboriginal employees were 
employed in the private sector.  Section 4.2 of this report will make more detailed reference 
to Aboriginal employment by industry. 

3.3 Socio-economic indexes 

The ABS census collects information on the social and economic dimensions of the life of 
individuals such as employment, education and income.  The analysis of these variables 
allows spatial and longitudinal comparisons at various aggregate levels but, in isolation, 
these variables do not tell us much about communities. 

To gain a better understanding of communities, the ABS has developed a series of indexes 
that summarise different aspects of the socio-economic conditions of communities. The 
Socio-Economic Indexes for Areas (SEIFA) provide lifestyle groupings of Australia's 
communities.  They reflect the population profile of communities and aid social and 
economic investigations (ABS: SEIFA 1996). 
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The SEIFA relate to socio-economic aspects of geographic areas.  Each index summarises a 
different mix of census variables for a specified area.  The indexes have been obtained by 
summarising the information from a variety of social and economic variables contained in 
the census, each index using a different set of underlying variables. 

The five indexes are: 

�� Urban Index of Relative Socio-Economic Advantage; 

�� Rural Index of Relative Socio-Economic Advantage; 

�� Index of Relative Socio-Economic Disadvantage; 

�� Index of Economic Resources; 

�� Index of Education and Occupation; and 

The full list of variables that make up these indexes is provided in Appendix 2. 

To allow for easy recognition of high and low scores, the raw index scores the SEIFA are 
standardized.  Each index has a mean of 1000 and a standard deviation of 100 across all 
CDs in Australia.  In practice, this means that around 95% of index scores are between 800 
and 1200.  This standardisation allows for easy geographical comparisons and relative 
assessment of a particular community in relation to a chosen reference point.  At the same 
time the method poses a problem for longitudinal comparison in that the absolute SEIFA 
values are not comparable between census years.  Longitudinal comparisons are restricted 
to the relative score of an index in relation to determined percentiles.  

The indexes, like all summary measures, have some limitations. These limitations are 
explained in ABS – Information Paper – 1996 Census of Population and Housing, Socio-
Economic Indexes for Areas. Catalogue 2039.0. 

�� Firstly, the indexes contain only limited aspects of wealth. While income and 
expenditure are represented, aspects such as inherited wealth, savings, indebtedness, 
and property values are not included. These aspects were not included, as details on 
them were not collected by the Census. This affects the Index of Economic Resources 
more seriously than the other indexes. 

�� Secondly, family structure (number of income earners, number of parents, number of 
dependents, etc.) is not strongly represented in the indexes though it does appear to 
some extent in the Index of Economic Resources. As a consequence, the indexes will 
perform relatively poorly at distinguishing between different family types directly. 

�� Thirdly, access to infrastructure such as schools, community services, shops and 
transport are not represented by the indexes. These variables are considered to be 
integral to the concept of advantage or disadvantage. For example, rapidly growing 
outer suburban areas may suffer from a locational disadvantage situation rather than a 
socio-economic disadvantage. 

The SEIFA are available for a wide range of geographic areas from small areas, such as 
collection district (an area made up of approximately 200 households), postal areas, local 
government areas and statistical local areas, to large areas, such as statistical subdivisions. 

Other indexes, or ways of looking at composite variables, are being developed in an attempt 
to move away from Census based (and therefore CD defined) statistics and community 
definition.  Some of these, for example Town Resource Cluster analysis, seek to include 
issues such as resource dependence, and rely on primary and specific data gathering, as 
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well as more participatory approaches (Fenton and Coakes 1999).  Until more detailed 
information is available, the SEIFA allows comparison across the nation consistently. 

It is important to remember that comparison can only be made within an index, i.e. between 
areas described by a single index, not between different indexes.  Therefore, we can 
compare the region according to ‘Urban Advantage’ between the urban areas, but it is 
meaningless to compare these values directly with those of ‘Rural Advantage’.  

It is equally important to bear in mind comparisons of indexes between census years is not 
possible by comparing the absolute index values.  Rather such longitudinal comparisons are 
restricted to comparisons between given percentiles.  For example, a SLA may have 
improved from being in the bottom 10 percent for ‘Education and Occupation’ in the last 
census to being in the 25-50 percentile for the current census. 

 

Indexes of Urban and Rural Relative Socio-Economic Advantage 

There are two Indexes of Relative Socio-Economic Advantage, one for urban areas and one 
for rural areas. 

The urban index covers areas in urban centres with a population of 1000 and over, and the 
rural index covers the remaining areas of Australia.  The urban/rural split is considered 
necessary because major structural differences were found in the relationships between 
socio-economic variables related to advantage for the urban and rural areas. 

The variables underlying both Indexes of Relative Socio-Economic Advantage are 
indicators of relative socio economic well being (e.g., high income, tertiary education, and 
skilled occupations). 

A high score on one of the Indexes of Relative Advantage indicates that an area has 
attributes such as a relatively large proportion of households with high incomes or a trained 
workforce.  Conversely, a lower score on the index indicates that an area has a smaller 
proportion of households with these advantageous attributes. 

The values for the Index of Urban Relative Socio-Economic Advantage are shown in Table 
3.3 and graphed in Figure 3.2. Keeping in mind the simple proposition that a higher index 
number (therefore darker colour) means greater advantage, the results are intuitively correct 
– Kununurra has a higher degree of advantage than Halls Creek.  Wyndham does not have 
an index calculated.  When compared to the nation, at the SLA level SWEK is in the lower 
50%, and Halls Creek in the lower 25% of Urban Advantage.  The Kimberley as a whole is 
nearly in the lower 10% of all SDs. 
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Table 3.3:  Indexes of Relative Urban and Rural Advantage for the Kimberley and Shires 
(Source: ABS – SEIFA 1996; reference values for Australia at percentiles 10, 25 ,50 ,75 and 90 %.  
Values for SLAs at CD level and for SD at SLA level) 

Minimum Median Maximum 10% 25% 50% 75% 90%
Broome 936 83% 832 928 1020
Derby W-K 922 62% 864 923 982
Halls Creek 929 39% 919 945 971
Wyndham E-K 949 55% 920 951 971
Kimberley 935 67% 832 929 1012 934 946 961 972 985
Broome 892 17% 772 871 995
Derby W-K 825 38% 736 792 941
Halls Creek 907 61% 816 855 1049
Wyndham E-K 996 45% 772 957 1076
Kimberley 914 33% 736 866 1076 950 965 991 1053 1105
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Figure 3.2: Map for the Kimberley of Index of Relative Urban advantage at the CD level 

 

The values for the Index of Rural Relative Socio-Economic Advantage are shown in Table 
3.3 and graphed in Figure 3.3.  Again, the values tell another intuitively accurate story. The 
East Kimberley appears to be stronger than the west, with the western parts of Halls Creek 
and Wyndham-East Kimberley substantially lower than the rest.  Again Halls Creek is 
nearly in the lower 10%, whereas Wyndham-East Kimberley is in the top 50%, with the 
strongest CDs in the to 25%. 
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Figure 3.3: Map for the Kimberley of Index of Relative Rural Advantage at the CD level 

 

 

Index of Relative Socio-Economic Disadvantage 

The Index of Relative Socio-Economic Disadvantage is derived from attributes such as low 
income, low educational attainment, high unemployment and jobs in relatively unskilled 
occupations. 

To maintain consistency with the indexes, the higher an area’s index value for the Index of 
Relative Disadvantage, the less disadvantaged that area is compared with other areas.  For 
example, an area that has an Index of Relative Disadvantage value of 1200 is less 
disadvantaged than an area with an index value of 900. 

In most cases, an area that has a high score on the Index of Relative Socio-Economic 
Advantage will also have a high score on the Index of Relative Socio-Economic 
Disadvantage (i.e., high values of these indexes always represent the more advantaged 
conditions). 

High scores on the Index of Relative Disadvantage occur when the area has few families of 
low income and few people with little training and in unskilled occupations.  Low scores on 
the index occur when the area has many low-income families and people with little training 
and in unskilled occupations. 

Table 3.4 summarises the values for the Index of Relative Disadvantage at the SLA and SD 
level, Figure 3.4 shows the values at the CD level graphically. 
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Table 3.4: Index of Relative Socio-Economic Disadvantage for the Kimberley and Shires 
(Source: ABS – SEIFA 1996; reference values for Australia at percentiles 10,25,50,75 and 90. 
Values for SLAs at CD level and for SD at SLA level) 

Minimum Median Maximum 10% 25% 50% 75% 90%
Broome 951 13458 690 903 1085
Derby W-K 825 6996 527 760 1027
Halls Creek 831 3210 542 779 972
Wyndham E-K 956 8374 606 985 1037
Kimberley 913 32058 527 872 1085 939 960 981 998 1020

1011 1051924 951 981

Value pop. CD Level Reference Values for AUS

 

 

Figure 3.4: Map for the Kimberley of Index of Relative Socio-Economic Disadvantage at 
the CD level 

 

In this index, no distinction is made between rural and urban areas.  The areas with the least 
Disadvantage are predominantly the urban centres, with Kununurra being the strongest in 
the East Kimberley.  However, one of the most disadvantaged areas is similarly in 
Kununurra.  At the SLA level, the Shire of Halls Creek is in the bottom 10% of 
Disadvantaged areas in Australia (i.e., very disadvantaged), although parts of the town of 
Halls Creek are in the 50%.  SWEK is in the bottom 50%, although some areas are in the 
top 25%. 

We found that there is a close correlation between the Aboriginal proportion of a collection 
district population and the index of relative socio-economic disadvantage (Figure 3.5).  The 
graphic clearly shows that collection districts with a higher proportion of Aboriginal 
population have a lower index, meaning they are at a greater disadvantage. 
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Figure 3.5: Correlation between Aboriginal population in collection districts and Index of 
Relative Socio-Economic Disadvantage for CDs in the Kimberley 

 

Index of Economic Resources 

The Index of Economic Resources reflects the profile of the economic resources of families 
within the areas.  The Census variables that are summarised by this index reflect the income 
and expenditure of families, such as income and rent and home ownership.  Additionally, 
variables that reflect non-income assets, such as dwelling size and number of cars, are also 
included.  The income variables are specified by family structure, since this affects 
disposable income. 

A higher score on the Index of Economic Resources indicates that the area has a higher 
proportion of families on high income, a lower proportion of low-income families, more 
households purchasing or owning dwellings and living in large houses.  A low score 
indicates the area has relatively large proportions of households on low incomes and living 
in small dwellings.  

Table 3.5:  Index of Economic Resources for the Kimberley and Shires 
(Source: ABS – SEIFA 1996; reference values for Australia at percentiles 10,25,50,75 and 90. 
Values for SLAs at CD level and for SD at SLA level) 

Minimum Median Maximum 10% 25% 50% 75% 90%
Broome 930 13458 650 881 1111
Derby W-K 823 6996 569 746 947
Halls Creek 786 3210 642 705 970
Wyndham E-K 921 8374 675 916 1009
Kimberley 890 32038 569 858 1111 930 944 971 988 1019

1042915 938 962 999

Value pop. CD Level Reference Values for AUS
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Data for the Index of Economic Resources at the SLA and SD level is summarised in Table 
3.5 while Figure 3.6 shows the values at the CD level graphically.  

 

Figure 3.6: Map for the Kimberley of Index of Economic Resources at the CD level 
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Figure 3.7: Correlation between Aboriginal population in CDs and Index of Economic 
Resources 
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With the exception of a few urban CDs, the entire Kimberley shows values below the 
national average, with large sections in the bottom 10 percentile. Again, there is a clear 
negative correlation of the value to the proportion of Aboriginal population in a CD 
(Figure 3.7). 

 

Index of Education and Occupation 

The Index of Education and Occupation is designed to reflect the educational and 
occupational structure of communities.  The education variables in this index show either 
the level of qualification achieved or whether further education is being undertaken.  The 
occupation variables classify the workforce into the Australian Standard Classification of 
Occupation (ASCO) major groups and the unemployed.  This index does not include any 
income variables. 

Data for the Index of Economic Resources at the SLA and SD level is summarised in  

Table 3.6 while Figure 3.8 shows the values at the CD level graphically.   

 

Figure 3.8: Map for the Kimberley of Index of Education and Occupation at the CD level 
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Table 3.6:  Index of Education and Occupation for the Kimberley and Shires 
(Source: ABS – SEIFA 1996; reference values for Australia at percentiles 10,25,50,75 and 90. 
Values for SLAs at CD level and for SD at SLA level) 

Minimum Median Maximum 10% 25% 50% 75% 90%
Broome 977 13458 711 949 1065
Derby W-K 931 6996 709 869 1042
Halls Creek 958 3210 800 935 1065
Wyndham E-K 984 8374 748 982 1109
Kimberley 967 32038 709 954 1109 898 923 946 981 1064

1064898 923 946 981

Value pop. CD Level Reference Values for AUS

 

An area with a high score on this index would have a high concentration of persons with 
higher education or undergoing further education, with people being employed in the 
higher skilled occupations, rather than being labourers or unemployed.  A low score 
indicates an area with concentrations of either persons with low educational attainment or 
unskilled or unemployed people. 
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4 Natural resource-based industries in the regional context 

This section provides a generic overview of the economic and social contributions of 
natural resource-based industries in the Kimberley before section 5 will analyse each 
industry in detail. 

4.1 Multiple uses of natural resources 

Natural resource-based industries are the backbone of the Kimberley regional economy and 
an important source of welfare for the regional community as well as Western Australia and 
Australia at large.  And there is much optimism about future opportunities in enterprises 
associated with tourism, mining, pearling and agriculture (Coetsee and Kleyn 2000). 

Natural resources include landscape or ‘country’, vegetation and biodiversity, soils, water 
and minerals.  Minerals are distinct from the others in that they are classified as a non-
renewable resource. 

Table 4.1: Natural resources of the Kimberley region and their primary uses  
(user groups in alphabetical order;   E) indicates extensive uses as opposed to point-scale uses)  

 Natural resources 
 Landscape or 

‘Country’ 
Vegetation and 
Biodiversity 

Soils Water Minerals 

Aboriginal 
People  

Living, Cultural
uses E), 
Recreation 

Subsistence 
hunting and 
gathering E) , 
Cultural uses 

Subsistence 
agriculture 

Human 
consumption, 
Cultural uses, 
Recreation 

Cultural 
uses 

Aquaculture  
enterprises 

Enterprise 
location 

  Growth medium  

Farmers Agriculture  Agriculture Irrigation  
Commercial 
Fishers 

 Life support for 
and source of 
fish E) 

 Growth medium, 
Enterprise 
location E) 

 

Graziers Cattle grazing E) Cattle grazing E) Cattle grazing E) Cattle watering  
Mining and 
exploration 
companies 

Enterprise 
location 

  Mineral 
processing 

Exploration, 
Mining 

Non-use 
interests 

Conservation E) Conservation E), 
Management 

Support for 
natural processes
E) 

Support for 
natural processes
E) 

 

Resident 
(non-
Aboriginal) 
population 

Living, 
Recreation E) 

Recreation  Human 
consumption, 
Recreation 

 

Tourist 
operators 

Tourist 
attraction E) 

Tourist 
attraction E) 

 Human 
consumption, 
Scenic value 

(Tourist 
attraction) 

Tourists Viewing E), 
Experience 

Viewing, 
Experience 

 Human 
consumption, 
Recreation 

(Souvenirs) 
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There is a range of commercial and non-commercial uses of these resources.  Table 4.1 
provides a generic overview of natural resources in the (East) Kimberley and their uses 
through various user groups, and differentiates extensive uses from more point-scale uses. 

Table 4.1 reveals a mix of commercial and non-commercial uses of natural resources with 
‘country’ and water being the most diversely and extensively used resources.  Different 
uses place different demands on a resource and where these demands are mutually 
exclusive or exceed the capacity of a resource, conflict occurs. 

The user groups depicted in Table 4.1 should not be considered mutually exclusive.  
Specifically, the people working in commercial industries are also residents and as such 
either Aboriginal people or part of the non-Aboriginal community.  Commercial uses can 
be complementary, for example, pastoralists can also be tourist operators.   

4.2 Contribution to the economy 

A range of economic information is collected annually by ABS.  Unfortunately, its 
usefulness is limited for the purpose of investigating natural resource-based industries at a 
regional level.  The reasons are: 

�� The resolution of published data is usually limited to the state or territory level.  

�� Agricultural, pastoral, forestry and fisheries sectors are aggregated into one category or 
industry titled ‘agriculture’.  

�� The contribution of ‘tourism’ cannot be derived as it encompasses multiple industries 
including accommodation, restaurants and cafes, transport, and cultural services, 
amongst others.   

The first point of criticism also applies to the ABARE farm survey, which, in addition, has 
a very low sampling density and does not distinguish between grazing and farming 
properties. 

There are basically two ways of measuring economic activity at a regional or national scale, 
either as the money value of the total production of goods and services during a given 
period, or as the total of incomes derived from economic activity after allowance has been 
made for capital consumption.  A detailed definition is provided in Appendix 1. 

We found only one estimate of the monetary or gross value of production for the Kimberley 
for natural resource-based industries.  This data was published by the WA Department of 
Commerce and Trade (KDC 1997: xii).  The estimates for gross value of production are 
shown in Figure 4.1.  

The estimates were derived using the ORANI model, also known as the Monash model. 
This model is a multi-sectoral general equilibrium model, which, for the purpose of this 
exercise, differentiates 27 industries and/or products.  
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Figure 4.1: Estimated Gross Value of Production of natural resource-based industries for 
the Kimberley in 1995 

 (Source: Kimberley Development Corporation 1997: xii) 

In 1995, the natural resource-based industries accounted for 43% of total production value 
generated in the Kimberley.  In terms of individual contribution, mining was by far the 
largest revenue earner with $560 million.  The most important mining products are 
diamonds, gold, iron ore, lead/zinc and oil (off-shore).  The high revenue from fishing and 
aquaculture ($149 million) is predominantly generated by pearling off the West Kimberley 
coastline.  However, commercial fishing in the Bonaparte Gulf, Ord River and Lake Argyle 
are important sources of fish and prawns.  Revenue generated by tourism-related activities 
was approximately $140 million.    

The revenue of the land-use based industries agriculture/horticulture and grazing were 
$42 million and $29 million, respectively.  The estimates indicate that in 1995 
agriculture/horticulture generated approximately $4200 per hectare of land while grazing 
generated, on average, $132 per square kilometre (or $0.0132 per hectare).  

These broader industry estimates correspond well with recent estimates by Johnson (2001), 
who used a Kimberley-specific input-output framework to derive estimates for the total 
value of industry output for the year 1994/95.  Johnson (2001:16) estimated gross value of 
production for mining, agriculture (in its ABS definition), and fishing and aquaculture to be 
$566 million, $96 million and $149 million, respectively.  This equates to a share of 38.0%, 
6.5% and 10.0% of total economic activity in the Kimberley, respectively (Johnson 
2001:9).  

The most commonly used indicator of national or regional output is gross domestic product 
(GDP).  It is a measure of the total market value of currently produced finished goods and 
the value of services rendered.  GDP represents the aggregate income of the owners of the 
factors of production, that is the sum of wages, salaries, profits, interest, dividends, rent, 
and so on.  GDP is usually measured at market prices.  If measured at factor income, the 
estimate is less because indirect taxes are not included.  The differential may be in the range 
of 9-16% (R. Mannion, WA Department of Commerce and Trade, personal 
communication, 7 June 2001). 
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The ABS provides estimates for GDP at factor income.  It is important to bear in mind that 
the ABS definition for ‘agriculture’ includes mining, horticulture, forestry, fishing, 
aquaculture, and hunting.  

The report stipulates what meaning of ‘agriculture’ is refers to in different places, whether 
it applies the term in its ABS definition or in the sense of farming. 

Estimates of total factor income for the agriculture and mining in the Kimberley for the 
year 1995/96 were $81 million and $222 million, respectively.  These estimates were 
kindly provided by WA Department of Commerce and Trade (May 2001) and derived from 
ABS data on annual estimates for total factor income of industries for Western Australia, 
considering 1996 ABS census employment shares.   

These estimates equate to 9.6% and 26.2% of regional GDP for agriculture and mining, 
respectively.  Figure 4.2 shows a 10-year time series of absolute and relative industry 
contributions to regional GDP for the Kimberley.  Over this period, the contribution of 
‘agriculture’ to regional GDP varied between a minimum of 6.4% (1999-00) and a 
maximum of 9.6% (1995-95). 
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Figure 4.2  Estimated total factor income of industries in the Kimberley for 1991/92 to 
1999/2000 

 (Source: Data kindly provided by WA Department of Commerce and Trade, May 2001, 
estimates are based on 1996 population census employment shares) 

Mining is the single most important contributor to regional GDP with $284 million for 
1999-00, followed by Health and Community Services ($151 million).  Agriculture ranks 
third ($67 million), closely followed by Construction ($63 million) and Property and 
Business Services (62 million). 
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4.3 Employment  

Industries contribute most directly to the social welfare of a community through their 
employment of members of the community.   

The size of contribution to GDP of industries is not necessarily correlated to their 
workforce. Table 4.2 shows how many persons are employed per $1million GDP for the 
Kimberley across industries and ranks them according to employment impact. 

Across all industries in Western Australia, 16 persons are employed for each million dollars 
GDP generated.  Both agriculture and mining rank below this average. 

Table 4.2:  Estimated employment shares for Kimberley industries for 1996 
(ABS 2001(1996 Census); and data kindly supplied by WA Department of Commerce & Trade, 
May 2001;   *) Agriculture includes Fisheries, Forestry and Hunting) 

Total Factor Income 
($million)

Employment 
(persons)

Persons 
employed per 
$1million TFI

Share of 
regional 

employment
Accommodation, cafes, restaurants 22.7 919 40 6.9%
Retail trade 29.7 1119 38 8.4%
Education 32.2 1022 32 7.7%
Personal and other services 28.5 772 27 5.8%
Cultural and recreational services 8.0 206 26 1.5%
Health and community services 122.3 3065 25 23.0%
Property and business services 41.5 730 18 5.5%
Manufacturing 25.2 421 17 3.2%
Wholesale trade 20.9 343 16 2.6%
Construction 45.5 737 16 5.5%
Government administration, general 
and defence 45.8 629 14 4.7%
Agriculture *) 80.9 1090 13 8.2%
Transport and storage 52.3 609 12 4.6%
Communication services 11.0 112 10 0.8%
Finance, insurance and dwellings 32.7 170 5 1.3%
Electricity, gas and water 24.3 120 5 0.9%
Mining 221.5 645 3 4.8%
TOTAL 845.1 13316 16 100%  

The contribution of mining to regional employment, in relative terms, is the lowest of all 
industries with only 3 persons employed per $1 million total factor income.  This low 
regional contribution to employment is further weakened by a situation whereby workers 
and employees in mining are increasingly likely to be recruited from or living in major 
cities outside the region.  They tend to live either in purpose-built villages adjoining mine 
sites or in major cities outside the region from where they commute on a fly-in fly-out staff 
rotation system.  According to Sutherland (1997:42), 62% of the total mining workforce in 
the Kimberley in 1991 were Kimberley residents.  We could not find any numbers that 
reflected the present ratio.  In the context of Figure 4.1 it can be reasoned that most of the 
4.8% of the regional workforce employed in mining is located in Wyndham-East 
Kimberley where the Argyle Diamond mine operates.  



Socio-Economic Profile of Natural Resource-Based Industries  

26 

Agriculture – in the ABS definition – employs 8.2% of the regional workforce.  In the Shire 
of Wyndham-East Kimberley, 10.3% of the workforce find employment in ‘agriculture’ 
while, for Halls Creek Shire, this value is 8%.  

‘Health and community services’ is by far the region’s largest employer making up 23% of 
the total Kimberley work force.  This industry is specifically important to Derby-West 
Kimberley and Halls Creek where it employs 43 and 36% of the workforce, respectively.  
More than half of the Aboriginal work force is employed in this sector (ABS 1998; 
Kimberley Land Council 1995).  In all other sectors Aboriginal people make up a small 
proportion of the work force. Figure 4.3 shows the contributions of Aboriginal persons to 
the regional labour force for various industries. 
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Figure 4.3: Aboriginal employment in industry sectors in Kimberley for 1991 

 (source: ABS 1991. as quoted in Kimberley Land Council 1995:59; 
*) Agriculture includes Fishing, Forestry and Hunting) 

The primary industries employment situation across the local government areas in the 
Kimberley is highlighted in Figure 4.4.  In terms of total numbers, Broome Shire employs 
the most people (467 persons) in agriculture (ABS definition).  But the largest proportional 
contribution of agriculture to local employment is in Wyndham-East Kimberly, where 13% 
of the workforce is employed by this industry.  In Halls Creek Shire, 9.5% of the workforce 
(95 persons) is employed in agriculture.  

Employment in the mining industry is also highly variable across the local government 
areas with 13.6% of the Wyndham-East Kimberley workforce employed in mining whereas 
it is only 1.3% for Broome Shire. 
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Figure 4.4: Employment in Kimberley LGAs by industry for 1996 

 (source: ABS: Census of Population and Housing 1996 -  
data kindly supplied by WA Department of Commerce & Trade, May 2001 

*) Agriculture includes Fisheries, Forestry and Hunting) 

Unfortunately, due to the nature of the tourism ‘industry’, we were unable to compile 
employment numbers for the tourism industry.  Even so, it seems obvious from the 
employment shares shown in Table 4.2 that the industries associated with tourism, such as 
Accommodation, Cafés and Restaurants, occupy the top positions in that listing.  This gives 
rise to the conclusion that growth in tourism may have a much larger beneficial impact on 
regional employment than growth in the primary industries, which rank low on that list. 

4.4 Secondary economic and employment effects 

Having discussed the primary economic and employment impacts of nature-based 
industries, we would like to draw the attention to secondary benefits.   

Economic activity in an industry generates so-called ‘multiplier’ effects in the region if the 
industry, as inputs to its production or service processes, engages the services of other 
regional industries or purchasing goods from other regional industries.  Multiplier effects 
exist for investment, output, earnings, value added and employment.   

If an industry purchases services and products from outside the region, no multiplier effects 
occur at this scale of inquiry.  This is referred to as ‘leakage’.  The kind and magnitude of 
such interactions is commonly analysed through input-output analysis.   

Input-output analysis, devised by Wassily Leontief, is a tabular technique that statistically 
analyses how a nation's or a region’s industries interact.  It determines the impact on 
supplier industries of production changes in any single industry.  It is an empirical method 
of reducing the technical relations between industries to a manageable system of 
simultaneous equations.  This technique can be used to measure the impact of changing 
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demand in any industry throughout the (regional) economy (The Concise Columbia 
Electronic Encyclopedia Copyright© 1994).  

Input-output analysis is an important tool in assessing an industry’s contribution to a 
region.  It has been repeatedly applied to Western Australia and recently to the Kimberley 
(Johnson 2001). It can trace the resources and products within the regional economy and 
show, for example, the interdependence between various sectors of the economy or the 
effects of government spending (Midmore 1991).  It can identify monetary and 
employment multipliers as well as leakage out of the regional economy (Robinson 1997, 
Hubbard and Brown 1979).  Input-output analysis can quantify the true monetary and 
employment multiplier effects of different (natural resource based) industries and thereby 
assist the process of prioritising alternative directions of development for the regional 
community.  

Input-output tables also show the relations between the various industries and sectors of an 
economy.  They show, for each industry, the amount of its output that goes to every other 
industry to be used as raw materials or semifinished products, as well as the amount that 
goes to the final markets of the economy.  They also show each industry's consumption of 
the products of other industries, as well as each industry's contribution to the production 
process.  With such a table it is possible to trace the effects of changes in one industry or 
sector upon all the other industries and sectors (Encyclopaedia Britannica). 

We are in the fortunate position to have region-specific information for the Kimberley from 
the recently completed analysis by Johnson (2001).  Unfortunately, the reference year for 
this analysis is 1994/95 which means that the data is six years old and may not accurately 
reflect the current situation in relation to some nature-based industries, specifically 
agriculture and tourism, which have seen major growth phases over that period of time.  

Johnson (2001:16) summarises the industry transactions occurring in the Kimberley.  The 
data is on an eight-industries basis.  It shows, for example, that the mining industry in the 
Kimberley sourced inputs from regional industries to the value of $53 million, equivalent to 
9.4% of mining production value (p18), imported goods into the Kimberley to the value of 
$113 million and generated a gross operating surplus of $344 million.  Almost the entire 
value of mining outputs (99%) was exported from the Kimberley.  

The real value of that study is in the multiplier tables it provides.  Specifically, multipliers 
for output, income, employment and value-added are provided.  

Table 4.3 shows output multipliers for selected industries.  The values for the Kimberley 
are presented in the first column.  Output multipliers show how much regional output will 
increase from a one dollar increase in demand for each industry’s output.  The figure 
includes the initial one-dollar increase in that industry’s output.  The average regional 
output multiplier is 1.53, meaning that for an additional dollar output, on average, an 
additional 53 cents of output are generated throughout the regional economy.  Primary 
industries, specifically ‘oil and gas’ and ‘other mining’, occupy the bottom end of the 
spectrum with multipliers of 1.18 and 1.19, respectively.  Agricultural industries are also 
below average with 1.29 for grains and 1.37 for beef cattle.  The tourism related category 
‘accommodation, cafes and restaurants’ rates average with an output multiplier of 1.51 
while education and health services have high multipliers of 1.68 and 1.75, respectively, 
indicating that they are highly embedded into regional transactions. 
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Table 4.3: Output multipliers for selected industries in Kimberley and comparison to WA 
and Australia 
(source: Johnson 2001: 24) 

 Kimberley WA Australia 
Grains 1.29 1.65 2.54 
Beef cattle 1.37 2.33 2.38 
Commercial fishing and aquaculture 1.37 2.05 2.56 
Oil and gas 1.18 1.40 1.79 
Non-ferrous metal ores 1.48 2.03 2.46 
Other mining 1.19 1.77 2.53 
Accommodation, cafes and restaurants 1.51 2.62 3.12 
Education 1.75 2.61 3.06 
Health services 1.68 2.51 2.92 
Weighted Average 1.53 2.29 2.73 

 

Table 4.3 also provides a comparison of regional output multipliers with WA and national 
multipliers for the same industries.  Consistently across all industries, the output multipliers 
for Australia are larger than those for WA, which are larger than those for the Kimberley.  
This indicates that regions are less self-sufficient than a state of the nation, with higher 
levels of ‘leakage’ occurring from small regions through the import of inputs and exports of 
services and products with value adding occurring in other parts of the state and/or country. 

Employment multipliers relate to the additional employment generated by a change in 
demand for industry output.  The unit for this multiplier is persons employed per thousand 
dollars of final demand.  Johnson (2001:36-37) provides definitions for the different types 
of multipliers.  Various multipliers can be differentiated on the basis of whether they take 
into effect direct, indirect and consumption induced effects. 

Figure 4.5 depicts initial effect and total employment multipliers for selected industries for 
the Kimberley.  The ‘initial effect’ employment multiplier is the increase in employment in 
a given industry in response to a one thousand dollar increase in final demand for its 
product(s).  The total employment multiplier measures the direct, indirect and 
consumption-induced effects on employment within the region from an initial one thousand 
dollar stimulus to final demand of that industry.  

‘Initial effect’ employment multipliers for the 38 industries in the Kimberley differentiated 
by Johnson (2001:42-43) range from 0.0020 (two additional persons employed per 
$1 million increase in output demand) for ‘oil and gas’ to a maximum value of 0.0220 
(22 additional persons employed per $1 million increase in output demand) for ‘personal 
services’.  The corresponding total employment multipliers range from 0.0032 (3.2 
additional persons employed per $1 million increase in output demand) for ‘oil and gas’ to 
0.0261 (26 additional persons employed per $1 million increase in output demand) for 
‘personal services’.  
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Figure 4.5: Employment multipliers for selected industries in Kimberley  

(source: Johnson 2001: 42-43) 

The observations that were made previously in relation to the employment effects depicted 
in Table 4.2 also hold true for this input-output analysis, even though the numbers are not 
directly comparable due to the different methodologies used in estimating them.  The 
employment benefits to the regional community from a growth in service industries are 
larger than from an equivalent value growth in most primary industries.  The employment 
benefits associated with additional mining output are particularly low.  This aspect is 
further explored in section 5.6 of this report. 

4.5 Summary assessment 

The data presented in this section confirm that the natural resource-based industries make 
substantial contributions to the regional economy, but the size of an industry in terms of at 
regional gross revenue and GDP is not directly correlated with the economic and social 
benefits that accrue for the regional community. 

There is a strong belief that the same industries will be central to the achievement of the 
vision for the future of the Kimberley, which is documented in the Kimberley Economic 
Development Strategy (Kimberley Development Corporation 1997).  Expansion of 
irrigation agriculture (Ord Stage 2) and tourism growth are mentioned as key components 
of the development strategy (p.xiii). 
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The vision for future development of the region reads: “To achieve a dynamic and diverse 
economy characterised by sustainable and balanced economic and social growth 
generating an enhanced and prosperous quality of life for all its people” (p.xi).  It 
stipulates that “Maintenance of the region’s unique lifestyle, increased Aboriginal 
participation in the mainstream economy and management of the sensitive environment are 
key challenges the region will face in years to come” (p.ix).   

The regional strategy sees economic growth as the key to development.  It does 
acknowledge, however, that development is not solely about increased GDP but also about 
social and environmental improvements.  This thinking is in line with the concept of 
‘sustainable development’ (World Commission on Environment and Development 1987: 
p.43), which acknowledges that increasing quality of life equally embodies satisfaction of 
non-material human needs and fulfilment of desires and aspirations many of which are 
directly related to environmental quality.  
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5 Natural resource-based industries 

This section compiles a socio-economic profile of each of the natural-resource based 
industries in the Kimberley.  It looks at the industries from various perspectives, provides 
historical context and paints, where possible, a picture of their relationship to their natural 
resource base.  

5.1 Pastoral Industry 

Pastoral area and stations 

In 1999, there were 96 pastoral stations with an average area of just under 2300 square 
kilometres, ranging in size from 142 square kilometres to 4810 square kilometres (Table 
5.1).  All land used for pastoral purposes is held under pastoral lease, a system that has 
come under criticism for various reasons (e.g., Laurie 2000).  All leases are held under the 
provisions of the WA Land Administration Act 1997.  In comparison with the former act 
(Land Act of 1933-72 and its amendments), this replacement legislation: provides for the 
extension of pastoral leases beyond the old 2015 expiration date (Hacker 1982); allows for 
non-transferable permits for enterprise diversification (e.g., tourism, sowing of non-
indigenous species, clearing and agriculture); expanded the powers of Pastoral Lands 
Board; and places greater emphasis on encouraging moves to develop more sustainable 
land use practices and discouraging land degradation.  Most stations hold only one pastoral 
lease but some stations comprise up to four leases within the same business unit. 

Table 5.1:  Number and size of pastoral leases in the Kimberley 
(source: data kindly provided by Agriculture Western Australia, April 2000) 

 Kimberley East 
Kimberley 

West 
Kimberley 

Total number of pastoral stations 96 53 43 
Number of pastoral stations 
owned by Aboriginal Interests  

26 16 10 

Total pastoral lease area (ha) 22,016,100 12,702,300 9,313,800 
Size of pastoral stations    

Mean Area (ha) 229,334 239,666 216,600 
Median Area(ha) 241,550 271,300 202,900 
Minimum Area (ha) 14,200 14,200 18,400 
Maximum Area (ha) 480,800 480,800 404,600 

 

The vast majority of lands in the Ord-Bonaparte region are grazing leases (Figure 5.1). 

The history of the pastoral industry is one of change in response to natural and human-
made factors.  The Kimberley Pastoral Industry Inquiry (KPII 1985) documents the history 
of pastoral activity in the region and makes a substantial contribution to the understanding 
of the industry and its operation.  Table 5.2 documents the change in the number of leases 
and stations over the past four decades. 
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The area of pastoral leasehold land has remained relatively constant at about 22 million 
hectares, but there has been substantial consolidation of leases from 342 leases in 1963 
(about 3 leases per station) to about 100 leases since the 1970s (about 1 lease per station in 
2001).  The number of stations declined drastically between 1963 and 1983 but 
subsequently recovered to 96 stations at present.  Thirty-one stations (34 leases) are 
currently held by Aboriginal people and cover an area of 6.70 million hectares (30% of the 
pastoral leasehold area). 

 

Figure 5.1: Distribution and tenure of pastoral land in the Ord-Bonaparte region 

Table 5.2: Number of leases and stations in Kimberley since 1963 
(source: KPII 1985; data for 2001 kindly provided by Pastoral Lands Board, May 2001) 

 
Year 

Number of 
leases 

Number of 
stations 

Total Area 
(million ha) 

1963 342 123 22.25 
1979 101 68 22.77 
1983 93 63 22.04 
2001 114 97 22.02 
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Absentee ownership is high for the Kimberley stations.  Absentee owners are those ‘who do 
not reside on or do not personally work the station for a significant part of the year’ (KPII 
1985:34).  The most recent numbers we could find are from the year 1985 (KPII 1985:35) 
which are reproduced in Table 5.3.  In 1985, 60% of pastoral leasehold land was in 
absentee ownership with only 40% owner-operated, including Aboriginal interests with just 
under 10% of pastoral leasehold land.  Since 1985 Aboriginal interests have increased to 
30% of the pastoral leasehold area.  We could not establish whether this increase has come 
at the expense of absentee ownership or other owner operators or both. 

Table 5.3: Proportion of land area held in different forms of ownership in the Kimberley 
for 1985 
(source: KPII 1985:36) 

Ownership Land Area (%) 
Absentee Owner (W.A.) 18.0 
Absentee Owner (Other) 42.1 
Owner-operator  30.1 
Aboriginal 9.8 

 

The number of pastoral businesses reached a low in 1990 with only 75 businesses, caused 
by a decline in ‘small’ establishments with a size of less than 100,000 hectares from 17 in 
1986 to only 8 in 1989.  Since then, the number of small establishments has increased, as 
has the number of establishments between 1000 and 2000 square kilometres in size.  The 
number of large establishments over 5000 square kilometres has increased through 
consolidation of stations. 

The Pastoral Inquiry (KPII 1985: 107-109) outlined the dilemma facing the pastoral 
industry whereby even properties able to achieve a ‘viable steady state’ were not able to 
balance their utilisation of short-term economic and longer-term environmental land 
resources.  In addition, many pastoral businesses were not deemed to be economically 
viable because of their small size and/or low productivity and/or lack of managerial skills 
or financial resources.  The report stated that only 44% of stations had a strong capacity to 
survive and a further 11% the potential to grow (p105).   Factors contributing to the 
pessimistic mood in the beef industry at the time included:  low cattle prices (especially for 
the dominant market in low-quality manufacturing (hamburger) beef for export to the 
USA); the consequent closing of nearby meatworks in Wyndham and later Broome; and the 
added pressures of eradicating bovine tuberculosis and brucellosis from properties (to 
comply with USA trade requirements). 

The emergence of the lucrative (but volatile) live-export market in the late 1980s, and 
consequent changes in beef production systems (towards younger, high-quality cattle), has 
been key to the recent renewed vitality of the pastoral industry in the north (see below).  
Other factors that have contributed to the recent revival of the pastoral industry (and 
rangelands supporting them) in the Kimberley have been:  improved herd control and 
management (partly as a result of the Brucellosis and Tuberculosis Eradication Campaign); 
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reduced cattle numbers; reduction and control of feral donkey populations; improvement of 
herds with Bos indicus breeds; and a run of above average seasons (KCD 1997). 

Table 5.4 provides the number of ‘meat cattle establishments’ in size classes.  Given that 
there are no feedlots in the Kimberley, ‘meat cattle establishments’ are equivalent to 
pastoral businesses.  A pastoral business may encompass more than one pastoral station.  

Table 5.4: Number of meat cattle establishments in size classes and total number of meat 
cattle establishments in (a) the Kimberley for 1986 to 1993, (b) the East 
Kimberley and (c) West Kimberley for 1993. 
(source: ABS: IRDB 2000b) 

Number of meat cattle establishments in each size class  
 
Year 

0 –  
<100,000 ha

100,000 - 
<200,000 ha

200,000 -
<500,000 ha

>500,000 ha 
 

Total 
Number 

(a) Kimberley      
1986 17 14 51 2 84 
1987 10 14 51 3 78 
1988 13 12 54 2 81 
1989 8 14 52 3 77 
1990 9 16 47 3 75 
1991 9 19 46 4 78 
1992 15 19 47 6 87 
1993 14 20 46 4 84 
(b) East Kimberley      
1993 6 11 24 2 43 
(c) West Kimberley      
1993 8 9 22 2 41 

 

The pastoral leases are levied with an annual rent, to be paid to the Pastoral Lands Board.  
The rent for a lease is based on an assessment of its estimated carrying capacity.  Rent 
payments vary between $408 and $35929 per annum for Kimberley stations (Pastoral 
Lands Board 2001).  The total income to the State of Western Australia from Kimberley 
leases in 2001 is about $459 thousand.  The average payment is approximately $2.17 per 
square kilometre of leasehold land with a variation from $0.14/km2 to $9.30/km2 (Table 
5.5).  The average rent for pastoral leasehold land in Aboriginal interest is 1.34 $/km2.  

Table 5.5:  Statistics of lease payments for Kimberley leases for 2001 
(source: data kindly provided by Pastoral Lands Board, 29 May 2001) 

  Mean Sum Min 25Percentile Median 75Percentile Max 

Size (ha) 227,014 22,020,388 8176 129,688 247,288 315,275 480,859 

Rent ($/yr) 4729 458,706 408 1602 2841 5661 35,929 

Rent ($/km2/yr) 2.17   0.14 0.72 1.97 2.62 9.30 
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As carrying capacity is the dominant factor in determining rent payments, it is hardly 
surprising that the correlation between station size and rent paid to the Pastoral Lands 
Board is not very strong (Figure 5.2). 
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Figure 5.2: Rent paid by Kimberley pastoral stations in 2001 in relation to station size 

(source: data kindly provided by Pastoral Lands Board, 29 May 2001) 

 

Carrying capacity, number of cattle and turnoff 

The pastoral leases have been classified on the basis of their estimated carrying capacity 
(ECC).  The ECC is determined by the Pastoral Land Board and forms the basis for rent 
assessment.  The ECC is the number of stock a lease can support under rangeland grazing 
when land is in virgin state.  It is measured in hectares per large stock unit (LSU).  (The 
process for estimating carrying capacities and setting lease rates for pastoral leases in the 
Kimberley (and the rest of Western Australia) is currently undergoing re-evaluation and 
modification.)  

There are four ECC categories.  On land rated ‘high potential’, according to that 
assessment, 10 hectares of land will feed one adult cattle.  This land requirement increases 
to 16, 33 and 125 per head of adult cattle on land of ‘moderate’, ‘low’ and ‘very low’ 
pastoral value, respectively.   

The Pastoral Inquiry (KPII 1985:31) rated 57% of the ‘East Kimberley’ as land of very low 
pastoral value, 26% of low, 7% of moderate and 10% of high, pastoral value.  According to 
this calculation, the 64,550 hectares of pastoral land in the East Kimberley would have an 
estimated carrying capacity of 172,100 large stock units.  The report rated large areas as 
‘virtually useless’ (KPII 1985:31).  Absentee owners tend to have land of higher 
productivity (ECC approx. 20) in comparison to owner operators.  Land held by Aboriginal 
people, in 1983, had an average ECC of 25 hectares per LSU.  
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The estimated number of cattle on Kimberley properties in 1983 was 594 thousand which 
was well below the estimated potential carrying capacity – based on virgin resources and 
optimal infrastructure development – of 1 million cattle (KPII 1985:35).  The number of 
cattle on 31st March 1999 was estimated to be 507,565.  Cattle numbers have varied greatly 
during the 20th century, as Figure 5.3 shows. 
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Figure 5.3: Number of cattle in the Kimberley and East Kimberley, and Kimberley cattle 
turnoff over the 20th century. 

 (source: ABS 2000; Kimberley Development Commission 1997; Agriculture Western Australia)  
Data on cattle numbers for the East Kimberley is only available from 1986 to 1997.  Kimberley industry turnoff 
data is unavailable for the periods 1986 to 1992 and 1996 to 1997.  The number of cattle in the Kimberley for 

1998 and 1999 is for the year ending 31st March) 

The ability of pastoral enterprises to harness the biological and economic conditions 
depends not only on the number of cattle they carry.  Buxton (1996) demonstrates that 
below-maximum stocking rates may be financially superior to maximum stocking rates in 
the face of climatic variability.  Other important factors are the ability to muster cattle and 
the turn-off strategy adopted.  Agriculture WA (1999b) provides a comprehensive analysis 
of those factors.  Figure 5.4 shows the turn-off as proportion of total herd for the 20th 
century. 

Increases in cattle numbers generally correspond with periods of poor cattle prices, when 
businesses tend to reduce their turn-off.  Specifically, from 1974 onwards turn-off was low 
because of a significant downturn in the meat market, the so-called ‘beef slump’.  
Consequently cattle numbers rose to an all-time high estimate of 812,000 in 1978 (KPII 
1985: 18). 
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Figure 5.4: Cattle turn-off for the Kimberley as proportion of total herd during 
 the 20th century 

(source: ABS 2000; Kimberley Development Commission 1997; Agriculture Western Australia)  
Kimberley industry turnoff data is unavailable for the periods 1986 to 1992 and 1996 to 1997.  

Data for the 1980s and 1990s are sketchy but it was during that period of time when a 
significant change occurred in the marketing strategy of Kimberley cattle (Maunsell 
McIntyre 2001).  Previously cattle had gone almost exclusively into the regional meatworks 
for domestic and international export and were traded as stores, i.e. as value-adding through 
fattening and finishing for particular markets.  Live export was sporadic and opportunistic.  

During the 1990, live cattle export (mainly to the Philippines, Indonesia and the Middle 
East)  developed into the major marketing avenue for Kimberley cattle with a total of 
140 thousand cattle being loaded in Broome and Wyndham in the year 2000 (Figure 5.5).  

Live export out of Broome commenced in earnest in 1993 and had previously been 
sporadic. The majority of cattle come from the West Kimberley but some also come from 
the East Kimberley and the Pilbara.  

Today, the vast majority of cattle is being exported live (Table 5.6).  Corresponding with 
this change in cattle markets, the Wyndham meatworks closed in October 1985 and the 
Broome meatworks in April 1994, and the export of frozen meats from these ports ceased. 

The total number of cattle exported live from Australia varied between 561 thousand cattle 
(1997/98) and 734 thousand cattle (1996/97) (Table 5.7).  
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Figure 5.5: Live cattle export from Kimberley ports 1976 to 2000  

 (source: data kindly provided by Broome Port Authority and Wyndham Port Authority, May 2001; the data for 
Wyndham port were provided on a financial year basis and interpolated to calendar years; the data prior to 1988 

are estimates based on the number and size of ships loaded in the port)  

Table 5.6:  Cattle turnoff in the Kimberley for the years 1993 to 2000.   
(* Does not include Kimberley cattle shipped from the Wyndham port.  For 1995, 8000 head of 
Kimberley cattle were shipped from the Wyndham port.  N/A = data not available. 

Year Abattoir Stores Live Export Gross Turnoff 

1993 36,554 25,331 27,135* 89,020 

1994 26,896 19,358 51,332* 97,586 

1995 11,552 27,680 42,427* 81,659 

1996 n/a n/a n/a n/a 

1997 n/a n/a n/a n/a 

1998 26,175 13,684 75,884 115,743 

1999 9,394 15,698 116,075 141,167 

2000 5,977 26,513 107,048 139,538 

Table 5.7:  Cattle live export from Australia 1995/96 to 1999/2000.   
(source: Maunsell McIntyre 2001) 

Year Gross Turnoff 
1995/96 565,517 
1996/97 735,919 
1997/98 561,240 
1998/99 566,896 
1999/00 703,453 
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Given the steadily increasing number of Kimberley cattle being exported live, the market 
share of Kimberley ports has increased accordingly (Figure 5.6). Darwin port remains the 
major export point for live cattle in Australia. 
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Figure 5.6: Market share of ports in export of live cattle from Australia 
1995/96 - 1999/2000  

 (source: Maunsell McIntyre 2001)  

While the geographical alignment of ports with source of cattle is strong, shipping agents 
tend to source cattle from a vast area.  For example, Broome port exports predominantly 
cattle from the west Kimberley but also some cattle from the East Kimberley and the 
Pilbara (Rod Hill, Port of Broome, personal comments, 28 May 2001).  The cattle shipping 
agents in Wyndham source most of their cattle from the East Kimberley but also from the 
Northern Territory and Queensland (Margaret Woodland, Wyndham Port Authority, 
personal comments, 28 May 2001).  Since the 1997 Asian currencies crisis, very few 
Kimberley cattle have gone through Darwin Port (Gary Scanlon, Darwin Port Corporation, 
personal comments, 28 May 2001).  

Broome and Wyndham have become the focus for trade specifically with Indonesia.  Egypt 
has become an important destination of cattle.  However, past experience has shown that 
markets can be volatile.  Also, supply of Kimberley cattle is limited by herd structures and 
climatic conditions and indications are that supply capacity is reached at about 
100 thousand to 110 thousand head for the export market (Rod Hill, Port of Broome, 
personal communication, 28 May 2001).  
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Aboriginal pastoral leases 

Major aspects of Aboriginal pastoral leases have already been touched on.  To recap, across 
the Kimberley, there are 31 Aboriginal interest stations covering 34 individual leases. They 
cover an area of 67 thousand square km or 30% of pastoral leasehold area. Seven of the 
properties lie within the Shire of Wyndham East-Kimberley (SWEK), 10 within Halls 
Creek Shire, 10 within the Shire of Derby West-Kimberley (SDWK) and 2 within Broome 
Shire. Two properties straddle the boundary of SWEK and Halls Creek Shire and one 
stretches from Halls Creek Shire across to SDWK. 

Importantly, Aboriginal pastoral stations are not only commercial cattle businesses.  They 
are also home to communities with the land serving a range of cultural uses and non-
commercial economic activities, including hunting and gathering. 

As the Kimberley Pastoral Industry Inquiry (KPII 1985:31) stipulates, Aboriginal stations 
tend to have land of lower productivity with an average ECC of approximately 25 hectares 
per LSU.  This explains why the average rent payment to the Pastoral Lands Board at 
$1.34 per square kilometre is below the Kimberley average.  

The Kimberley Aboriginal Pastoralists Project (KLC 1994) highlights that Aboriginal 
stations play an important and growing part in the Kimberley beef industry.  The report 
explores the commercial dimension of Aboriginal interest stations.  It states (KLC 1994:1) 
that their ‘performance in the future will be a critical factor in the overall performance and 
future direction of the industry’. 

The report explains that ‘there are may underlying causes to the undeniable fact that in 
comparative terms [they] are less productive and less efficient than the industry as a whole’.  
It highlights that ‘from the Aboriginal perspective [..] there is more at stake than just 
improving the economic performances of their cattle enterprises.  Aboriginal people have a 
particular historical and emotional involvement in the industry, and wish to see it thrive and 
be part of it’. 

The grazing industry provides the most significant contact point of Aboriginal people with 
the private sector economy of the Kimberley.  Major benefits to the Aboriginal community 
from cattle stations arise (KLC 1994:2) through their: 

�� Contribution to greater economic independence on the part of Aboriginal communities; 

�� Generation of employment and increased skill levels; 

�� Promotion of awareness of and interest in business activity; and 

�� Improvement of community morale and self-esteem. 

The study documented that, even after taking into consideration the generally poorer quality 
of land of Aboriginal stations, both the cattle population on and cattle turnoff from these 
stations was low in comparison to stations owned by corporations and non-Aboriginal 
owners/managers.  Lack of a good working relationship between Aboriginal stations and 
government departments and agencies was identified as a major problem and explanation.  
At the same time, the report highlighted the significant scope for improvement in the 
performance of Aboriginal stations as commercial cattle properties. 
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Summary assessment  

Grazing remains the dominant form of use of renewable rangeland resources.  The pastoral 
industry is booming, having gone through a time of crisis in the 1970s and 80s.  Many of 
the immediate economic pressures that the pastoral industry faced in the 1980s have 
‘resolved’ themselves through a series of factors:  

�� the establishment and expansion of a significant cattle live export saw cattle prices 
markedly improved; 

�� the favourable climatic conditions over the past decade enabled graziers to produce 
good quality beef in large numbers while ensuring stable herd sizes; and  

�� more stations, specifically those of low productivity, have been taken over by 
Aboriginal communities or converted to conservation areas. 

In the mid 1980s, there was much talk of a dilemma of the pastoral industry and a need for 
restructure.  The dilemma, according to the Kimberley Pastoral Industry Inquiry (KPII 
1985: 107-109) consisted of three factors: (1) inability of most properties to achieve a 
‘viable steady state’ and balance short-term economic and long-term environmental 
demands; (2) small land units, poor productivity of the land, lack of managerial capacity of 
financial resources; and (3) failure of more intensive grazing regimes.  Dillon (1985:6) 
interprets these conclusions to say that a significant proportion of the pastoral industry is 
not ‘potentially viable’.  The recommendation arising from this seemed for government not 
to subsidise non-economic land units or regulate markets to encourage structural change 
(enlargement) of business units.  

Yet the data show that since the mid 1980s, the number of pastoral stations has actually 
increased.  This is clear evidence of the dependence of industry performance on climatic 
conditions and product prices. 

There is reason to believe that the significant turn-around of the pastoral industry has not 
addressed or resolved some underlying issues within the pastoral industry, touched on by 
the 1985 inquiry and highlighted by Dillon (1995:7-9), which might well lead to another 
cycle of downturn in industry viability if climatic and market conditions decline.  

There is substantial anecdotal evidence that the ‘Kimberley is currently in the best 
condition ever’.  However, pastoral activity is still causing soil erosion and vegetation 
degradation in parts of the landscape despite most stations improving management 
practices through, for example, better distribution of watering points and the de-stocking of 
some areas particularly prone to degradation.  Dillon (1985:12) uses strong words by 
‘drawing the analogy between the pastoral and mining industries: they are both exploiting 
resources owned by the Crown on behalf of the State’s citizens.’  

As stated earlier, the returns of the grazing industry on an area basis are low.  Without any 
higher-yielding land-use alternatives, grazing remains an efficient form of land use, IF it 
maintains its natural resource base.  However, as Table 4.1 shows, unlike in the case of the 
mining industry, there are multiple and –at least potentially – competing interests of various 
user groups for the rangeland resources utilised by the pastoral industry.  There are 
conservation interests, tourism and recreation interests, water/catchment management 
interests and non-pastoral Aboriginal interests, let alone the values that the population at 
large attaches to these resources. 
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There is anecdotal evidence to suggest that particularly in the North Kimberley, where 
grazing country is more marginal, cattle stations are embracing tourism in increasing 
numbers and magnitude in order to make businesses more profitable.  A 1997 amendment 
to the Land Act enables lease holders to apply for a licence to engage in commercial 
tourism activities on the pastoral lease.  This enables lease holders to diversify their 
businesses while maintaining a strong grazing focus.  

Rational decisions on the allocation of rangeland resources to various uses require a sound 
knowledge of the resource and structural requirements of those uses, their environmental 
impacts, their social and economic benefits and impacts, and the values that (potential) user 
and interest groups attach to these resources.  Planners rely on such information to regulate 
the use of rangelands and the sense that (1) values and knowledge are reflected in 
environmental and social safety limits for resource use and (2) structural adjustment 
processes are facilitated.  Market mechanisms can then form the major economic driver for 
determining the most efficient mix of uses of rangeland resources within in the Kimberley 
and beyond. 
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5.2 Agriculture 

Historical context 

Agriculture in the Kimberley is intrinsically linked to the availability of water for irrigation. 
Commercial-scale irrigation agriculture in the Ord Bonaparte region commenced after 
construction of the Diversion Dam outside Kununurra in the early 1960s (Beech 1975). 
Some 13,000 hectares of irrigable land were developed.  This area is commonly referred to 
as Ord Stage 1.  Construction of the main dam was completed in 1971 providing a water 
storage capacity in Lake Argyle of 10.76 billion m3.  The reservoir can supply 2 billion m3 
(i.e., 2000 gigalitres) of water annually with 98% certainty (Agriculture WA 1997). 
Currently a development proposal for the establishment of Ord Stage 2 is being considered 
by state and federal regulators.  This 64,000 hectares development would include some 
43,000 hectares of irrigated farmland (Agriculture WA 1999a).  

There is a vast literature relating to the history of the Ord Project with Lawson (1985) and 
Davidson and Graham-Taylor (1982) providing useful bibliographies and reviews and 
Hassall and Associates (1993) providing a good summary.  The following outline focuses 
on the economic debate surrounding the development and ongoing management of the Ord 
River Irrigation Area (ORIA) as published by Greiner and Johnson (2000). 

Interest in the potential of irrigated agriculture in the lower Ord River dates back even 
before the 1940s when Kimberley Durack started conducting irrigation experiments in the 
area.  In the lead-up to and during the construction of the Ord Irrigation Scheme, a political 
and public debate raged over its merits.  Economic arguments were presented by both 
supporters and opponents of the scheme.  Discrepancies in the economic assessments of the 
scheme were largely due to the different assumptions about what constituted direct and 
indirect benefits of the scheme and their valuation (Walker 1973).  

A benefit-cost analysis of the Ord River Irrigation Project conducted by the Bureau of 
Agricultural Economics (1964) concluded that cotton monoculture showed the best 
prospects for a benefit-cost ratio greater than 1, measured as net return from primary 
production for private industry in relation to public investment into the irrigation 
infrastructure.  The study also highlighted the sensitivity of the benefit-cost-ratio to cotton 
prices.  At the time the Commonwealth government subsidised the cotton price through a 
‘bounty’ to increase self-sufficiency.  

In 1965, Davidson first published an assessment of agricultural and pastoral development in 
tropical Australia with specific reference to the Ord (Davidson 1972).  The study concluded 
that most forms of agricultural development north of the tropic of Capricorn would be 
inefficient because any agricultural products could be produced south of it more cheaply.  
He painted the non-economic arguments surrounding the Ord Irrigation Scheme as based 
on a misguided political agenda.  He specifically questioned the role of cotton as a crop 
given that it could be produced more cheaply further south.  The only crop he saw potential 
for was sugar cane, which could be produced in the tropics more cheaply than in temperate 
Australia (p.126).  Davidson concluded that “the future still lies with large dry-land cattle 
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properties operated by companies or individuals with adequate capital, which remain the 
only economic form of development possible in tropical Australia”  (p.287). 

Davidson’s study received sustained criticism from supporters of the ORIA development, 
specifically Patterson (1965) who found cotton “a sound economic undertaking as far as 
the individual farmer is concerned, irrespective of whether the bounty is removed and the 
export price prevails” (p.39).  

Cotton in the Ord boomed in the mid 1960s.  The Bureau of Agricultural Economics (1971) 
estimated a return on capital and management of almost 20%.  However, by 1974, insect 
pests and the removal of price subsidies had caused cotton production to cease.  Ex post, 
the limitations of some of the economic assessments of the irrigation scheme became 
obvious. 

Other crops also encountered problems due to insect and bird pests, harsh seasonal 
conditions with daily maximum temperatures during summer of 37°C to 43°C and lack of 
suitable varieties (McGhie 1987).  Vast transport distances for inputs and produce lead to a 
significant price-cost squeeze (CSIRO 1978).  A report by the Department of Natural 
Resources (1976) states, “in view of the present hiatus in development of the Ord Irrigation 
Project, the [WA] State Government is taking measures to assist in the maintenance of the 
project, pending the next phase of development. During 1975, settlers are being paid an 
adequate living allowance provided they undertake to keep unused land in clean fallow, 
and a subsidy is also being paid in respect of land under cotton last season”  (p.73). 

A joint WA State and Commonwealth government review of the ORIA in 1978, found that 
the project had not fulfilled expectations and that the few farmers who were still cropping 
their lands were operating at a marginal level of profitability despite financial support from 
the WA government (Young 1979). The review stated that the project had faltered due to its 
inherent high cost structure and a poor understanding of basic Ord agronomy. 

Walker (1973) provides a detailed account and interpretation of the political circumstances 
and processes surrounding the Ord Irrigation Scheme.  He paints the era as having a ‘fetish 
with development’ (p.94) where it was accepted as axiomatic that northern development 
was a good thing (p.110) and describes a political process of “disjointed incrementalism 
based largely on comparisons of marginal gains” (p.112). He tells how the discussion of 
the scheme was narrowly focused without any debate in either the WA or Commonwealth 
parliaments and concludes that the case for the scheme rested on very shaky ground.  This 
assessment is supported by Basinski (1990), who describes the decision to construct the 
Ord Dam as politically motivated and premature. 

In January 1978, a joint Commonwealth and Western Australian Review Committee was 
established to examine the prospect for the ORIA.  It recommended that the WA 
government provide support for farmers through guaranteed processes for crops that were 
considered good options for the area (Hassall & Associates, 1993).  The Commonwealth 
Government also agreed to support the ORIA.  In addition, the system of water charges was 
changed from a volume-based system to a small nominal per-hectare amount. 
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Crops and value of production 

‘Agricultural success’ in the ORIA did arrive in the 1980s with crop diversification, as 
recommended by Beech (1975), providing an important key to success, aided by 
government support.  The array of crops grown today includes perennial and annual 
horticultural crops such as bananas, rockmelons, watermelons, mangoes and citrus.  These 
crops promise to remain profitable land-use options into the future (Embry and Gartrell 
2000).  Other important crops include forage crops, hybrid seed production and other field 
crops such as chickpeas, soybeans and, more recently, sugarcane and sandalwood.  
Improved varieties and pest management strategies were other important success factors.  
Twenty five years after the failure of cotton, new varieties are now being trialed. 

Since the early 1980s, total crop area and agricultural output have increased steadily.  The 
irrigated area increased from 1865 hectares in 1978 to 4407 hectares in 1990 to the current 
potential of the ORIA of approximately 13,000 hectares.   The rapid increase in production 
value of the past two decades is evident from Figure5.7.  For the past ten years, a 
breakdown of the total value into crop groups is available which shows that horticulture 
remains the predominant sources of income for farmers in the ORIA while the importance 
of field crops, specifically through expansion of sugar cane, is increasing. 

0

20

40

60

80

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

V
al

ue
 o

f a
gr

ic
ul

tu
ra

l p
ro

du
ct

io
n 

($
 m

ill
io

n)

Total Value
Horticulture
Beef/Cattle Feed/Dairy
Field Crops
Seed

 

Figure 5.7: Production value of irrigation agriculture in the ORIA from 1982 to 2000 

 (source: data kindly provided by Agriculture WA; value for crop types available from 1991 only; values are 
nominal values) 

Average annual growth in agricultural production value for the period 1982-2000 as shown 
in Figure 5.7 is 21.4%.  Inflation-adjusted growth for the same period is an average 15.3% 
per year and the trajectory reflecting indexed production value shows the same trend as the 
nominal values (Figure 5.8). Over that period real values of agricultural production have 
increased by 1000%. 
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Figure 5.8: Nominal and inflation-adjusted production value of irrigation agriculture in the 
ORIA from 1982 to 2000 

 (source: data kindly provided by Agriculture WA; indexed values with base 2000=100%, inflation index provided 
by Reserve Bank of Australia http://www.rba.gov.au/statistics) 

Figure 5.9 encapsulates the diversity of agricultural production in more detail.  Since the 
establishment of a sugar mill outside Kununurra 1996, sugar cane has become the single 
most important crop with 3,500 hectares harvested in 1998.  Farm receipts for sugar were in 
excess of $16.6 million.  
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Figure 5.9: Crop contributions to total value of production in the ORIA for 1998 

(source: data kindly provided by Agriculture WA) 
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Regional impacts 

The input-output tables generated for the Kimberley for the year 1994/95 by Johnson 
(2001) show that agriculture (in its ABS definition) is well connected into the regional 
economy in comparison to other primary industries.  It draws the equivalent of 17.7% of 
production value from other regional industries as inputs into the production process.  
Employee payments amounted to 11.7% of revenue, equivalent to $11.3 million, while 
gross operating surplus, which includes the returns on time spent by farmers, grossed 
$31.5 million or 32.7% of total value of production.  Unfortunately, there are no equivalent 
numbers for irrigation agriculture in isolation. 

In a 38-industries comparison, “other agriculture” would best capture agricultural activities 
in the Ord Irrigation Area as this category excludes grains and beef cattle.  Other 
agriculture has an output multiplier of 1.36 (i.e., for every dollar generated here the 
Kimberley economy generates an additional 36 cents of gross revenue) (Johnson 2001:38). 
The ‘initial effects’ income multiplier is 0.164, meaning that from every dollar value 
generated 16.4 cents go towards salaries and wages (p.40).  An additional 9 cents of income 
are generated by indirect effects (industrial support effects, production-induced effects, and 
consumption-induced effects).  The corresponding employment multipliers are 0.0113 
(initial effect) and 0.0143 (total multiplier), meaning that 11 jobs are generated directly in 
that industry by one additional million dollar turnover with and additional 3 jobs generated 
in the region indirectly. 

The economic and social effects of irrigated agriculture are explored by the Kimberley 
Development Commission (1996), based on a survey of farmer and non-farm business 
people for the year 1994/95.  According to KDC, 93% of total gross value of $38.1 million 
was expensed on inputs of which 74% were sourced within the Shire of Wyndham-East 
Kimberley.  The main areas of leakage, meaning items for farm spending outside the local 
area, were income tax and salary on-costs and purchase of machinery, equipment and 
vehicles.  Net wages and salaries accounted for 17.5% of total farm spending.  Ancillary 
activity added 16% to the total value of which 61% was spent on net wages and salaries. 

Irrigation farming employed an estimated 270 full-time equivalent (FTE) jobs of which 110 
were full-time and 160 part-time positions.  This would equate to a direct effect 
employment multiplier of 0.0071.  An estimated 103 FTE jobs were supported by the 
ancillary agricultural sector including harvesting and milling.  An additional 64 FTE jobs 
were supported through farm payments to local suppliers, equating to an estimated total 
employment multiplier of 0.0115, which is reasonably consistent with Johnson’s (2001) 
estimates, shown above. 

There are more activities related to agriculture, though not directly involved in the 
production process, such as administration of the irrigation area and agricultural research.  
The KDC estimates that this provides employment for at least a further 103 local residents.  
The total employment (estimated at 347 FTE jobs) associated in one way or the other with 
agriculture in the ORIA shows the importance of this sector for the regional economy and 
community, specifically for Kununurra and surrounds. 
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In the years since the 1994/95 the value of agricultural production has almost doubled but, 
in the absence of specific employment data or multiplier tables, we can only speculate that 
the flow-on effects for regional employment were of equal magnitude. 

 

Water management  

The existence of agriculture in the Kimberley is based on the availability of irrigation water 
to satisfy crop water demand.  The water demand for irrigators in the ORIA is satisfied 
through the Ord Irrigation Scheme, whereby water is taken from Lake Kununurra above the 
Diversion Dam and distributed to the fields through a network of channels.  The system is 
gravity-fed, with only a very minor proportion being pumped to higher locations on the 
Ivanhoe Plains. 

Table 5.8 summarises the key information on the Ord Irrigation Scheme contained in the 
Australian Irrigation Water Provider Benchmarking Report for 1999/2000 by the Australian 
National Committee of the International Commission on Irrigation and Drainage (ANCID 
2001). 

In 1999/2000 there were 63 irrigation customers irrigating approximately 13,000 hectares 
of land.  A total of approximately 170,000 megalitres of irrigation water was delivered 
(ANCID 2001:16).  The water delivery efficiency is 68%, so the average annual delivery is 
an estimated 8.9 megalitres per hectare. 

According to ANCID (2001), gross revenue of the Ord Irrigation Scheme was 
$1.906 million, equivalent to $167 per hectare. With the WA state government contributing 
$11.21 per megalitre (p.89), the subsidy equates to a total of $1,905,700, which is on 
average, $167 per hectare irrigated or $30,250 per irrigator.  It is common for state 
governments to support irrigation schemes, and some (small) irrigation schemes attract 
higher government funding on a ML basis (ANCID 2001:89), but the vast majority of 
schemes have cost sharing arrangements in place whereby irrigators contribute substantially 
to overall revenue. The Ord Irrigation Scheme is the only irrigation schemes in Australia 
that exclusively applies ‘area of land serviced’ as the basis for water charge to irrigators 
(p.86). The amount of that charge is not specified in the ANCID report neither is the total 
contribution of irrigators to revenue. There is anecdotal evidence that cost sharing by 
irrigators may be more substantial than these publicly-available figures suggest and that 
irrigator contribution may be approximately $1 million, based on area charges between $34 
and $125 per hectare. It is important to note that negotiations are currently underway for a 
reform of the charge base to comply with COAG guidelines. 

An important economic indicator of an irrigation scheme is the ratio of maintenance cost to 
revenue. For the Ord, the ratio is 37% (down from a past average of 42%). The ratio 
provides an indication how much of revenue is being consumed by maintenance costs and 
therefore may be a reflection of the state of the business assets (ANCID 2001:56). The 
long-term historic average across all irrigation schemes in Australia is 22%. A high 
percentage could mean that a large proportion of the assets require replacing, or that 
insufficient maintenance has been provided in the past. Fluctuations in this ratio occur due 
to the cyclical nature of significant repairs. 
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Table 5.8: Benchmark data for the Ord Irrigation Scheme for 1999/2000 
(source: ANCID 2001) 

Ownership structure Public Cooperative 
Water Supply Source Surface water 
Supply System Gravity (100%) 
Length of open drain and waterway 160 km 
Evaporation minus rainfall (annual mean) -534 mm 
Irrigation deliveries 170,000 ML 
Proportion of diversion that is delivered to 
customers 

68 % 

Water trading arrangements None 
Environmental issues Tailwater quality, groundwater, 

drainage water quality 
Number of locations where groundwater 
levels are monitored 

70 

Maintenance cost as % of replacement 
cost 

1.63% (� $700,900) 

Ratio of maintenance cost to revenue 38 % 
Replacement value of assets $43 million 
Gross revenue $1.906 million 
Maintenance cost / Revenue 37% 
Environmental expenditure $35,000 
Nature conservation expenditure $0 
Internally/Externally funded R&D $0 
Cost of water supply (excluding capital 
works) 

$3.06/ML delivered 

Operating cost $1.47/ML delivered 
Capital works enhancements (no data provided) 
Basis for irrigation charge Area of land serviced 
Government funding on delivery basis $11.21/ML delivered 
Total revenue on delivery basis $11.21/ML delivered 

 

In comparison to other irrigation schemes, the cost of water supply in the Ord is very small 
at $3.06 per megalitre delivered (up from $2.37 past average), which is less than 10% of the 
weighted average of $37.53 per megalitre across all irrigation systems across Australia. The 
value is calculated by dividing total costs (excluding capital works) by the total volume of 
water delivered to farm for irrigation and stock and domestic purposes, as well as for 
environmental flows (p.72-74). Operating costs (including salaries for people employed) 
are equally small at $1.47 per megalitre in comparison to a weighted average cost of 
$7.83 per megalitre for channel based irrigation systems across Australia (p.75). The report 
does not state what the total volume of water delivered by the Ord Irrigation scheme is 
upon which those values are based nor does it stipulate total operating or maintenance costs 
from which such an estimate could be deducted. However, it seems to be reasonable to 
suggest that the vast majority – approximately 90% – of delivery is ‘environmental flows’ 
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which would imply that the true costs of delivering irrigation water to farms might be 
refected in those numbers. 

Three major water management issues within Ord Stage 1 have emerged over the years. 
They are (1) the quality of tail water from the scheme – with respect to sediments, nutrients 
and pesticides – that returns to the Ord River some way below the diversion dam, (2) rising 
groundwater levels and the potential for waterlogging in parts of the irrigation area and (3) 
the quality of drainage water from the irrigation scheme that also returns to the Ord River 
sub-surface (ANCID 2001; Gardiner & Associates 1998). 

Water management in the Ord is governed by a set of institutions and institutional 
arrangements that the following paragraph summarises. The Rights in Water and Irrigation 
Act 1914 sets the legal framework for water management in Western Australia. After the 
COAG (Council of Australian Governments) resolution licensing and operations of water 
for irrigation in Western Australia were separated (WA Office of Water Regulation 1999).  
The Water and Rivers Commission is responsible for the management and protection of 
ground and surface water in Western Australia and for licensing the diversion and usage of 
water from any proclaimed watercourse.  The Office of Water Regulation regulates 
standards of the provision of water services including supply, sewerage, drainage and 
irrigation.  It is responsible for the economic regulation of service providers to ensure 
competition in the presence of suitable standards. The Water and Rivers Commission and 
the Water Corporation jointly own and operate all headworks and urban water supplies.  
The Water Corporation supplies water to four irrigation service providers including the Ord 
Irrigation Scheme (which, in turn, holds a water allocation licence to divert water to supply 
its customers). 

Until recently, there was no regulatory framework in place that specified access rights to 
water in the Ord. This is changing with the COAG principles taking effect and with 
increasing demand on water in the light of the (potential) development of Ord Stage 2.  
Two processes are underway. First, negotiations are in progress to transfer the ownership 
structure from a public cooperative to a private cooperative with part of the current 
responsibilities of the Water Corporation transferring to the Ord River Irrigation 
Cooperative. This transfer will also involve changes to the charge system and may include 
transferability of rights. 

Secondly, a water allocation planning process is underway, undertaken by the Water and 
Rivers Commission in consultation with stakeholders.  The Draft Interim Water Allocation 
Plan was released for public comment in 1999 (Water and Rivers Commission 1999).  That 
plan identified interim water allocations for various uses.  The total amount of water 
allocated to specific human uses was 1457 GL (210 GL for Ord Hydro power generation, 
1235 GL for ORIA stages 1 and 2, 12 GL for Argyle Diamond mine) with the balance for 
environmental flow provisions. These numbers have to be assessed in the context of the 
water resource, the core parameters of which are provided in Table 5.9. Looking at the long 
term average numbers, this level of allocation does not seem to pose a problem in terms of 
the system being able to supply that quantity of water. The issue is in relation to reliability 
of water supply, specifically in the context of the provision of environmental flows that 
currently have not got any minimum requirements attached. The planning process is further 
supported by economic modelling (Campbell White & Associates 2001). It is also 
embedded in an ongoing community and stakeholder consultation process. 
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Table 5.9: Long term annual averages for important parameters of the Lake Argyle water 
balance 
(source: Ruprecht and Rodgers 1998 and WRC 1998, as cited in Richards 1999) 

Long term average annual stream inflow into Lake Argyle 3940 GL 
Annual rainfall 650 GL 
Evaporation 1750 GL 
Overflow 890 GL 
Release 1950 GL 
Coefficient of variation of annual rainfall (around Kununurra) 20-33% 

 

 

Proposed Ord Stage 2 development 

The viability of Ord Stage 1 has reinvigorated the impetus for an expansion of the irrigation 
area (McGieh 1990).  A benefit-cost analysis undertaken in 1994 (Governments of Western 
Australia and Northern Territory 1994:p.44) anticipated an internal rate of return for the 
project of 61%.  In 1995 the Western Australian and Northern Territory Governments 
agreed to cooperate in the development of approximately 64,000 hectares for additional 
irrigation area into the Weaber and Keep River Plains and the Carlton Plains area. This 
proposed development is called Ord Stage 2 (Kimberley Development Commission 1997). 
A consortium made up of Wesfarmers Ltd and the Marubeni Corporation holds the 
development rights.  An outline of Ord Stage 2 and references to other sites can be found 
on   www.lpe.nt.gov.au/dlpe/enviro/EIAREG/ORD. 

The profitability of Ord Stage 2 will hinge on the financial viability of sugar production as 
the consortium intends to develop some 50,000 hectares in Ord Stage 2 for sugar 
production.  Some 15,000 hectares would be developed for intensive horticulture.  About 
5,000ha of land, all of it likely to be near Kununurra, would be made available to smaller 
enterprises.  A sugar mill and port development would take the cost of the total project to 
more than $500 million.  The new irrigation channel would be built by the West Australian 
Water Corporation for a cost of about $75 million.  Additional financial support by the 
State would include approximately $10 million for upgrading of ‘sugar roads’ in the ORIA 
(Kimberley Development Commission and the Dept of Transport 1997). 

The two most important factors in the profitability of sugar production are yield and price.  
Sugar yield is a composite of cane yield and sugar content (CCS).  Table 5.10 shows that 
the ORIA compares very favourably with competing Australian growing regions in terms 
of cane yield but sugar content is much lower, resulting in a wide cane:sugar-ratio.  
Gardiner (1998), Leslie and Byth (1998) and Gardiner and Gardiner (1999) investigate the 
underlying factors.  A cost-benefit analysis undertaken by Mahony and Wegener (1999) of 
two sugar cane development options in Queensland demonstrates the sensitivity of the 
proposals’ net present value and internal rate of return to these crucial parameters.  
Assuming a sugar price of $300/t, neither project provides a sound investment strategy.  

The domestic sugar price has declined significantly over the past years as the 
Commonwealth government price subsidy has been reduced.  Figure 5.10 shows that the 
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world sugar price has been steadily declining since the mid 1990s, caused mainly by an 
expansion of world production and by price support in Europe and the USA  (Osman 1998, 
Hannah 1997). Osman (1998) predicts that, in the long term, sugar prices will rise due to 
strongly growing demand. 

Table 5.10: Sugar production statistics for key growing regions in Australia 
1) Burdekin district is covered by four mills: Invicta, Pioneer, Kalamia, and Inkerman; Herbert 
district is covered by two mills: Victoria and Macknade; Southern district is covered by seven 
mills: Fairymead, Millaquin, Bingera, Isis, Maryborough, Moreton and Rocky Point. 
2) from Leslie and Byth (1998) 

 North of the Tropic of Capricorn
(Average 1993-97)

South of the Tropic of
Capricorn

(Average 1993-97)

East Kimberley 
(Avg. 1996-98) 

Irrigated
(Burdekin) 1)

Non-irrigated
(Herbert)  1)

Irriga
ted

(n.a.)

Non-irrigated
(Southern
District)  1

Irrigated 
(ORIA)  2 

Area planted (ha) 59,545 50,458 - 66,245 3,018

Cane production (t) 7,230,853 4,638,807 - 5,643,982 425,033

Sugar produced (t) 1,071,612 628,558 - 789,593 44,203

Cane yield (t/ha) 121.4 91.9 - 85.2 140.8

CCS levels (%) 14.82 13.55 - 13.99 10.40

Sugar yield (t/ha) 18.00 12.46 - 11.92 14.65

Cane:sugar ratio 6.75 : 1 7.38 : 1 - 7.15 : 1 9.62 : 1
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Figure 5.10: Development of world raw sugar price over period 1993-2001 

(source: www sites DowJones; Worldbank) 
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Summary assessment 

Agriculture is entirely dependent on availability of irrigation water.  Water storages in the 
region have been able to fulfil all demands on water.  However, despite water being 
plentiful the initial stages of agricultural development proved unviable and it took serious 
government enticements to attract irrigators back into the region, for example through the 
provision of ‘cheap’ water. Aided by crop diversification and exemplary marketing 
strategies, agriculture is now very successful and the value of agricultural produce is, on 
average, in the vicinity of $1 million per irrigator. 

Benefit-costs analyses have estimated commercially attractive rates of return for both Ord 
Stage 1 and proposed Ord Stage 2 (Hassal & Associates 1993) but we are not sure whether 
these estimates account for the true cost of water and likely water charges after 
implementation of COAG requirements. 

Ord stage 2 will place high demands on the ability of the natural system to supply specified 
amounts of water with a high certainty.  Beckwith & Associates (1999:18) state that “There 
is potential conflict between different water users bin terms of both water quality and 
quantity. [..] There is a need for an integrated framework for the management of 
waterways issues. Water allocation planning for the Ord River should complement other 
planning activities in the region including regional land planning and wetland management 
planning”.   

The water allocation planning process pays testimony to the increasing perceived scarcity 
of the water resource. The process is trying to accommodate the views of a range of 
stakeholders and account for not only the agriculture-related but also indirect and non-
market benefits of water.  Important non-irrigation uses of water include: 

�� environmental flows, which critically determine what type of stream the Ord River is 
below the Diversion Dam and the condition of important fish grounds in its estuary 
section; 

�� Aboriginal cultural and subsistence interests;  

�� tourism interests – Lake Argyle, Lake Kununurra and the Lower Ord have become 
tourist attractions in their own right and contribute to the revenue tourist businesses 
(including tour and charter operators, accommodation places, restaurants, service 
stations and shops) in the region generate, and changes to the scenic and fishing values 
could be expected to impact on tourist behaviour; and  

�� aquaculture interests, both in Lake Argyle and in the Lower Ord. 

There is very little information, even of an anecdotal kind, available to ensure that these 
considerations can be appropriately taken into account.  
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5.3 Fishing and Aquaculture 

Overview 

The extraction of riverine, coastal and marine fauna for recreational and commercial 
purposes is an important aspect of natural resource use in the Kimberley. As specified in 
the OBP R&D Plan (CSIRO 1999), key requirements for research that sets out to support 
ecologically sustainable development is that it takes into consideration downstream effects 
of interventions in natural systems, and the broader social and economic context of life and 
economic activity in a region. This includes answering questions such as: What are the 
implications of a changed flow regime of the Ord River for estuarine nursery habitats and 
commercial fish stocks and fisheries in the Joseph Bonaparte Gulf? Or: How important is 
recreational barramundi fishing in the Ord River for the residential community and for 
tourists?   

Section 4 of this report, specifically Figure 4.1, showed that fishing and aquaculture are 
estimated to be generating more gross revenue in the Kimberley than tourism, or than 
agriculture and grazing combined. This is largely due to the pearling industry in the West 
Kimberley. However, other important uses of riverine and terrestrial biodiversity are not 
considered in the figures provided. There is substantial revenue generated from fishing 
offshore the East Kimberley that does not show in the Kimberley accounts as the fisheries 
are based outside the region. In addition, non-commercial values associated with fishing are 
not recorded. Aboriginal people in coastal communities engage in fishing for subsistence 
and cultural maintenance purposes. Recreational fishing is an important aspect of living in 
the region and there is anecdotal evidence to suggest that it may be an important reason 
why tourists come to the region. There are also two significant proposals for aquaculture 
development in the Ord-Bonaparte region. 

The combination of limited scientific understanding, increasing resource use pressure and 
institutional complexity typify riverine and marine resource management across Australia, 
but in the case of the Ord-Bonaparte region this is compounded by its remoteness. Another 
scoping report commissioned by the OBP sets out to describe what is known about the 
biological and environmental complexity of the system in relation to the different fisheries 
operating in the region.  This section summarises only aspects of to economic, social and 
institutional dimensions. 

Hard data is limited due to a number of reasons including restricted access for 
confidentiality or the data is only available in a format that prevents disaggregation to the 
region or fishery of specific interest.  There is, however, considerable anecdotal evidence 
available, although very little documentation exists to support this. 

 

Commercial Fisheries 

There are a number of significant fisheries in the waters off the East Kimberley coast, and 
in the estuarine areas and rivers of the region. From the data available, and from anecdotal 
evidence, the economic value of fisheries resources harvested from the Joseph Bonaparte 
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Gulf is estimated to be in the order of $10 million per year.  In addition, added to this figure 
should be the value of the recreational, indigenous and tour operators expenditure on tackle 
boat repairs and other support industries.  Also not accounted for in this figure are the other 
values associated with fishing such as lifestyle, recreational, cultural and wilderness values. 

The most significant commercial fishery in the region is the Northern Prawn Fishery. Other 
fisheries could be regarded more as ‘niche market’ fisheries. All the fisheries are described 
below. Their location is shown in the maps in Figure 5.11.  A more detailed description of 
the fisheries, including biology of the target species, is provided in the accompanying OBP 
scoping report on marine, estuarine and coastal resources. 
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Figure 5.11: Location of commercial fisheries in the Ord-Bonaparte Region 

(maps kindly provided by CSIRO Marine Resources: Brisbane, 2001) 
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Northern Prawn Fishery 

The Northern Prawn Fishery (NPF) spans the tropical waters of northern Australia, and is 
managed by the Commonwealth. Major operations are based out of Perth, Darwin, Cairns 
and Brisbane. The total catch in 1998 of 8265 tonnes was valued at around $120 million. 
Nationally, it is the second most valuable fishery behind the WA managed Western Rock 
Lobster Fishery, which was valued at $280 million (Caton and McLoughlin 2000:2-12).   

The Joseph Bonaparte Gulf section of the Northern Prawn Fishery is estimated to be worth 
an average of approximately $9 million per annum for prawn and other species. Catch 
varies considerably between years, as shown in Figure 5.12, primarily due to suitable 
recruitment from the preceding season and the extent to which weather conditions 
facilitate/hamper harvest during the catching season. 

Specific areas within the NPF are targeted at different intensities and durations within a 
given season, and from season to season (Caton and. McLoughlin 2000).  Economic factors 
also contribute to fishery variability as prawn prices fluctuate significantly (see Table 5.11).  
This occurs through changing domestic and international supply and demand cycles and is 
also dependant on quality, size and processing of the product (ie frozen, cooked or green 
etc). The long-term average annual wholesale value of the Joseph-Bonaparte Gulf section 
of the fishery, based on domestic prices, is around $8.8 million per year. 
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Figure 5.12: Annual catch of the Northern Prawn Fishery from 1981 to 1999 by species 
group for the Joseph Bonaparte Gulf  

(adapted from Robins and Somers, 2001 and Malcom and Bishop, 2001) 

Fishers in the Northern Prawn Fishery are entitled to hold and sell a specified amount of 
other product (by-product), such as squid, caught as part of prawn trawling operations.  
Until recently, shark was also permitted to be taken and sold in this way, and approximately 
3 tonnes of shark fillet, 2 tonnes of shark fin and 800 kilograms of shark trunks were 
recorded on NPF logbooks in 1998 (Caton and McLoughlin 2000:195). Market prices for 
dried shark fin in Asia are between $20 and $100 per kilogram. However, license 
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restrictions prevented active targeting of these species. Recent use of by-catch reduction 
devices and changes to legislation means that operators now discard all shark by-catch. 
There are no breakdowns available for the amount by-product caught specifically in the 
JBG (Caton and McLoughlin 2000). 

Table 5.11  Wholesale values of recent catches for the Joseph Bonaparte Region of the 
Northern Prawn Fishery  
(prices based on Sydney Fish Marke, 2001; catch data from: Robins and Somers 2001, and 
Malcom and Bishop 2001) 

Year  
1997 1998 1999 

Mean  
1981-1999 

Banana prawns 
Catch (t) 1011 285 628 629 
Price($/kg green) 13.87 10.13 13.21 12.4 
Value ($’000) 14,022 2887 8295 7,799 
Tiger prawns 
Catch (t) 29 24 17 23 
Price ($/kg green) 13.53 15.34 16.98 15.28 
Value ($’000) 392 368 288 351 
Endeavour prawns 
Catch (t) 601 7 50 78 
Price ($/kg cooked) 9.52 9.58 8.78 9.29 
Value ($’000) 5721 67 439 724 
Total catch (t) 1641 316 695 730 
Est. Total Value ($’000) 20,136 3,322 9,024 8,876 

 

Northern Shark Fishery / North Coast Shark Fishery 

The Western Australian catch in the 1998/99 season was 258 tonnes of shark and 32 tonnes 
of scalefish. Scalefish consist of all fin fish species other than shark . In the Joint Authority 
area of Western Australia, 18 tonnes of shark and 0.2 tonnes of scalefish were taken.  The 
estimated annual value (to fishers) for the 1998/99 catch was approximately $690,000 from 
the two sectors (Penn 2000:76). 

The total catch from the Joseph Bonaparte Gulf is only a small portion of the total fishery 
and catch from the region, and is considered ‘minimal’ by the management agencies (Caton 
and McLoughlin 1999:195). 

Kimberley Barramundi and Gillnet Fishery 

Penn (2000) estimates the total catch for all eight licensed barramundi fishers throughout 
the Kimberley to be approximately $0.7 million for the 1999 season. The fishers operate 
from small local ports including Wyndham.  Figure 5.13 shows catch and effort of the 
fishery over a period of 10 years from 1988/89 to 1997/98.  Catch Per Unit Effort (CPUE, 
calculated as total number of fishing days by all boats multiplied by the average daily total 
of 100 metre lengths of gillnet used.) increased steadily over that period from about 20 to 
now about 90 kilograms per 100-metre length, which means that more fish are being caught 
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for less effort.  This suggests that in recent years fish stocks may have become more 
abundant (Penn 2000:59). 

Due to confidentiality provisions, it is not possible to disaggregate catch statistics for 
commercial operators in a region where less than 5 fishers operate.  As a result, there is no 
detailed data currently available for this fishery in the JBG/Cambridge Gulf/Lower Ord 
region.  West et al. (1996) noted that though there were deficiencies in the available data 
catches had remained constant even with a reduction in the number of active fishers in the 
region.  

Market prices for the product caught in the Cambridge Gulf/Ord River area are also not 
possible to translate directly in dollar values as less than 15 % is sold to open markets.  
During their research, West et al. (1996) were able to estimate the average gross income 
from barramundi and threadfin salmon from local market prices at around $32,000 and 
$1,750 respectively. The vast majority of local catch is sold locally.  
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Figure 5.13: Total commercial catch and effort for the Kimberley  
Gillnet and Barramundi Fishery 

(source: Fisheries WA 1999:17) 

It is important to note that the commercial fishers of Wyndham assign high importance to 
non-monetary values associated with their profession, including solitude, wilderness 
experiences and family heritage (Weir 2001, pers. comm.). 

Lake Argyle Freshwater Catfish Fishery 

This fishery comprises several small locally based operations.  Estimated catch for 1998/99 
was 194.3 tonnes valued at $515,000.  The size of the catch has varied significantly over 
the past ten years while the catch per unit effort (CPUE) has remained stable.  For 1998/99 
the effort was 11,321 (Penn 2000). 
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Mud Crab 

Catch data is not available for the mud crab fishery for the Joseph Bonaparte Gulf nor for 
the Kimberley due to confidentiality provisions. Commercial catch rates for all of Western 
Australia were 2,510 kg in 1999/2000 and 2,148 kg in 1998/1999 (Penn 2000:170). 

Legal commercial take of mud crabs from the JBG region is believed to be negligible, and 
recreational take is small (Vagg 2001: pers. comm.).  It has been suggested that catch-
ability of mud crabs in the Joseph Bonaparte Gulf has improved over recent years  (Vagg 
2000: pers. comm., Weir 2001: pers. comm.).  There is anecdotal evidence to suggest that 
the gradual change in estuarine habitats through increased sedimentation and the 
colonisation of mangrove habitats, possibly due to the regulation of Ord River flows, 
supports mud crab recruitment.  Negotiations by multiple parties are underway to sub-lease 
inactive commercial mud crab endorsements. 

Northern Demersal Scalefish Fishery 

The total catch of northern demersal scalefish, which includes species such as snapper and 
mackerel, was 577 tonnes for the 1999 season at an estimated sales value to fishers of 
approximately $3 million.  Seven of the eleven entitlements were utilised (Penn, 2000:60). 

There are no breakdowns of catch and/or value available for the Joseph Bonaparte Gulf 
region but anecdotal evidence suggests that catches in the Ord-Bonaparte region may be 
negligible due to turbidity of the water. 

 

Indigenous Fishing  

In the absence of other information, and as part of a recreational fishing survey, West et al. 
(1996) undertook interviews relating to indigenous fishing in the East Kimberley with two 
community elders. These elders spoke on behalf of approximately 900 of the 1,300 
Aboriginal residents of Wyndham and Kununurra.  West et al. found that: 

�� Approximately half of the population regularly participate in fishing; 

�� The primary species of interest are black bream (sooty grunter) and catfish, with 
barramundi being a lower preference, though this may be due to community location 
rather than specific targeting of specific species; 

�� Size and species is not so relevant as is the actual catching and keeping of fish as a 
source of food; 

�� Virtually all fishing effort was shore based and generally used cheaper equipment – less 
‘sport-fishing’ gear; and, 

�� Fishing provides around a third of all ‘wild caught’ animal protein for most Aboriginal 
people. It was believed by West et al.  that this may also represent a third of all protein 
consumed. 

There has been no investigation into expenditure associated with, or any economic value 
for, indigenous fishing. However, an indigenous fishing catch survey for Northern Australia 
is currently underway through NTPIF (Coleman, 2001, pers. comm.). 
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It is important to note that the harvest of fish is only one component of the value marine 
fisheries has for coastal indigenous communities.  Fisheries values, and the broader 
aquatic/marine values, remain largely undocumented. However, preliminary mapping is 
underway by the Kimberley Land Council and the Water and Rivers Commission for the 
lower Ord River (Smith 2001: pers. comm., Goodson 2000: pers. comm.). 

 

Recreational Fishing 

Recreational fishing is undertaken by the resident population and by visitors to the region. 
A fishing tour industry has established to service the needs of tourist anglers. The key fish 
species targeted by recreational fishers is the barramundi. Specifically commercial tours 
and tourists visiting the region target this key charismatic species for sport.  

The only comprehensive study investigating recreational fishing was undertaken by West et 
al. (1996), which provides the key reference for this section.  

West et al. (1996) found that resident anglers aged 16 years or more spent, on average, 
$821 during the previous 12 months related to recreational fishing, with 84% of anglers 
indicating a preparedness to pay more for their fishing. The additional amount that anglers 
would be prepared to pay to maintain their current level of fishing activity was estimated to 
be, on average, $22.59 per angler per day.  The average catch per unit effort was less than 
one fish per angler day. 

For non-resident anglers, West et al. (1996) estimated net mean expenditure directly related 
to recreational fishing in the region to be $98.27 per angler (excluding costs of meals and 
accommodation). The additional amount that visiting anglers would be prepared to pay was 
estimated to be $12.14 per angler per day. 

Commercial fishing tours are an important part of the tourist ‘industry’ in the Ord-
Bonaparte region. Fishing tours in Western Australia are governed by recreational fisheries 
legislation but, unlike commercial fishers, are not currently required to keep catch 
logbooks. The only information available in regards to catch is anecdotal. West et al. 
(1996) noted that the (then) primary tour operator fishing the lower Ord recorded an annual 
gross income from fishing charters of approximately $100,000  He estimated that 
customers caught about 480 barramundi. 

Anecdotal evidence suggests that anglers who go on charter tours release alive 9 from 10 
barramundi caught. This would indicate that they value the experience of fishing over 
keeping the catch. Virtually all by-catch (non-barramundi species) are returned. 

West et al. (1996) state that marine values are recognised by the commercial tour operators 
as being important to their commercial operations, specifically ‘wilderness values’, which 
include the ability of visitors to see crocodiles, birds and other wildlife in their natural 
surroundings. 
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Aquaculture 

Aquaculture is an area of fisheries growth nationally and is seen as a method of supporting 
the ever-increasing demand on wild caught fisheries.  Whilst aquaculture operations in the 
East Kimberley are not currently at an economic scale, there are a number of small redclaw 
operations near Kununurra and a freshwater barramundi operation in Lake Argyle.  
Fisheries Western Australia is actively promoting the benefits of aquaculture in this region, 
with priority efforts being placed on the expansion of redclaw and barramundi efforts. The 
proposal for a major prawn aquaculture development at Wyndham has had its pilot phase 
approved to begin (Harvey 2000: pers. comm.).  Investigations are being undertaken by 
Kimberley TAFE to incorporate additional aquaculture related subjects for study in the 
region. 

Current participants and development proposals 

In the East Kimberley, there are a number of small-scale red claw aquaculture operations on 
farms around the Ord River irrigation area and a larger operation is being constructed in the 
upper Dunham River catchment.  The upper Dunham operation will be the largest in the 
region and, while not the primary source of income for the venture, will provide an 
indication of the financial benefits of this sort of operation in the region (Harvey 2000: 
pers. comm.).  

Fisheries Western Australia is the agency responsible for the promotion and management of 
aquaculture in Western Australia.  The peak body for aquaculture in Western Australia is 
the Aquaculture Council of Western Australia and is designed to unite all sectors of the 
aquaculture industry for their common benefit. 

Southern Cross Aquaculture, in conjunction with the Balanggarra people through the 
Kimberley Land Council, has proposed a large-scale prawn farm operation in the Lower 
Ord.  Approval has been given for the pilot scale operation of this proposal on the flats to 
the north of Wyndham.  Whilst State government approvals have been gained for the pilot 
program and the proponent has promised prawns for Christmas 2001, work had not 
commenced on the project at the time of writing (Harvey 2000: pers. comm.). 

Barramundi farming for Western Australia is currently restricted to cages within Lake 
Argyle. Current production levels are confidential because there is only one commercial 
operation.  Investigations are underway by Fisheries Western Australia to increase 
operations of this type to an interim annual capacity of 2000 tonnes of fish, with a review 
for potential expansion to 7000 tonnes (LeProvost Dames & Moore 1999:xiii). 

Investigation has been undertaken for aquaculture to be utilised on irrigation farms in the 
Ord River Irrigation area (Acil 1997), however this opportunity is not a viable prospect as 
the current water delivery systems incorporates the regular use of acrolein for the control of 
pests in the irrigation water delivery channels.  Acrolein is toxic to most aquatic species, 
which would prevent aquaculture ventures using the waters from the irrigation area (Acil 
1997). 

In the north Kimberley, low intensity high value product species such as trochus are being 
investigated for implementation with the Aboriginal communities.  Trochus is common 
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through the north Kimberley coastal areas but is not found in southern Joseph Bonaparte 
Gulf due largely to the turbidity of the water (Weir, 2001, pers. comm.). 

Economic contribution 

Many economic analyses for aquaculture in the Kimberley present the industry as a 
significant generator of income to the region.  It is important to recognise that the majority 
of the income generated from aquaculture is generated from pearling operations located 
around Broome. 

At present, there are a number of aquaculture operations and proposals throughout the 
Kimberley that range greatly in their location, style of operation and species of interest.  
Limited data is available on these operations due to either the current state of operation or 
confidentiality constraints from the limited number of participants operating (Harvey 2000: 
pers. comm.). The second most important aspect of aquaculture, after (projected) 
commercial returns, concerns stable or predictable environmental conditions, particularly 
water quality, as even subtle changes in water quality can have significant impacts to the 
aquaculture operation.  For this reason any changes in upstream activities, whilst of vital 
importance to all other sectors of fisheries resources (Goodson 2000: pers. comm.), is also a 
major issue for aquaculture operators (Harvey 2000: pers. comm.). 

 

Summary assessment 

Fishing is a significant user of riverine, estuarine and marine fauna in the Ord-Bonaparte 
Region.  However, the majority of associated economic benefits do not accrue to the 
regional community, instead they accrue at a state or national level. This is because the 
major commercial fisheries are based outside the Kimberley.  

Fishing is an important cultural and economic activity for the coastal Aboriginal people. 
Residents and visitors alike get much satisfaction from catching barramundi and benefit 
from associated values such as wilderness experience that the environment provides.  

Aquaculture is only just emerging in the East Kimberley and has the potential to be a major 
economic factor, and also contributor to Aboriginal employment in the case of the proposed 
Wyndham prawn farm.  

Importantly, all these uses of riverine, estuarine and marine resources are highly dependent 
on water quality, environmental flow and (nursery) habitat conditions, which are crucial 
factors for the dynamics and size of fish stock.  These conditions are critically determined 
by up-stream land and water management. 

Important management issues arise from considerations of resource sharing, equity, 
sustainability and enforcement across State, Territory and Commonwealth boundaries.  
Different interest and user groups associate commercial, recreational, cultural and 
environmental values with the resources and consideration of their specific requirement in 
the management of the resources. 
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Given the small returns to the regional economy from commercial fishing, aquaculture and 
recreational fishing play a key role in generating benefits from riverine and marine 
resources for the regional community.  

The economic benefit associated with tourists who fish is commonly measured as the 
income generated by charter operators.  In addition, these tourists stay longer, spending 
probably more money on additional accommodation, meals and incidentals than they do on 
the fish charter tour.  It would be important to fully appreciate the value and true economic 
contribution of recreational fishing to the region so that economic, social and 
environmental benefits for the region can be maximised. 

Values attributed to estuarine and marine resources other than harvestable fisheries have 
not been documented or assessed, and those recognised have yet to have values attributed. 
It would be important to have these values described and assessed in detail, as is underway 
for Aboriginal fishing in the lower Ord. 
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5.4 Tourism 

Overview of tourism 

Tourism is one of the growth ‘industries’ in the Kimberley and of significant economic 
importance.  The unique and spectacular natural landscape combined with striking cultural 
influences create a destination that, despite (and probably because of) being isolated, is 
attractive to visitors.  

In terms of its contribution to the regional economy and employment of people in the 
region, tourism ranks highest among the industries that rely on renewable natural resources 
for their livelihood.  The size of the tourist industry is commonly measured using the 
number of tourists visiting a region.  The Kimberley recorded a 7% growth in international 
and domestic visits to the region between 1989-97 (BTR 1998a,b). 

This trend is clearly documented in Figure 5.14, which shows tourist numbers from 1983 to 
2000.  
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Figure 5.14: Visitor numbers in the Kimberley region from 1983 to 2000.  

(Source: Data kindly provided by Western Australian Tourism Commission, Ross McCulloch) Data from 1994 
and 1997 are not available, data for 2000 is for financial year 1999/2000. 

The growth trend is not uniform, given the dependence of travel decisions on various 
factors, including the absolute and relative cost of travel, specifically airfares, availability 
and costs of alternative destinations and perceived conditions at the destination.  For 
example, the downturn in visitor numbers for the year 2000 is attributed to firstly, the 
Olympic Games in Sydney competing for domestic and international tourists, secondly, the 
introduction of the goods-and-services tax, thirdly, a substantial rise in fuel costs and 
fourthly, a prolonged wet season which saw parts of the Kimberley inaccessible during the 
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large parts of the ‘tourist season’.  On a positive note, the decline of the Australian dollar had the 
potential of enticing more international tourists, specifically from the USA, to Australia and the 
Kimberley.  

Of the 260,000 visitors recorded in 1996, Western Australians accounted for 43%, 
interstate visitors also 43% and overseas visitors for 14% (Figure5.15).  Even though data 
are sketchy, it is obvious that West Australians constitute the majority of visitors to the 
Kimberley.  Interstate visitation has been variable.  Since the early 1990s, the Kimberley 
has been a recognised international tourist destination with the number and proportion of 
international tourists increasing. 
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Figure 5.15: Origin of tourists to the Kimberley.  

(All available data presented. Source: Data kindly provided by Western Australian Tourism Commission; 
Kimberley Visitor Centre 1985). 

 

Economic and social benefits of tourism 

As previous sections of this report have already stated, the statistical description of tourism 
is difficult and few sources attempt it.  For ABS statistical purposes, tourism is regarded as 
neither an industry nor a sector and, as such, no specific accounts are collected or data 
compiled, at any spatial scale.  The need for tourism to be distinguished in its own right has 
been recognised and provisions have been made in the ABS Inter-Regional Database 
(IRDB), but data are as yet not available (ABS IRDB 2001). 

Tourism-related economic activities permeate a wide range of recognised industries and 
sectors to varying degrees.  The closest alignment is probably with the ‘accommodation, 
cafes and restaurants’ industry as one might reasonably conclude that the vast majority of 
people staying overnight in a commercial place are a fair way away from home.  The match 
with other industries is less clear.  Clearly, tourists like shopping so the ‘retail trade’ 
industry would receive tourist spending, and tourists go on tours and engage in 
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entertainment, which would come under ‘cultural and recreational services’ industry.  The 
proportion of those industry incomes attributable to tourist spending, however, remains 
unknown.  

The only tourism-specific estimate that we found, based on industry and sectoral economic 
data, is displayed in Figure 4.1 and was discussed in the corresponding section of the 
report. 

In the absence of ABS data, various tourism agencies undertake survey-based methods for 
estimating the size of tourism-related economic activity and establishing a series of 
indicators.  Different sources each have their own collection methods.  The collection 
method determines the demographics of the sample, so comparison of data between survey 
types is problematic and trends should only be considered indicative.   

The following paragraphs provide a summary of the various surveys and methods used in 
Australia. 

�� National Visitor Survey  
Undertaken by the Bureau of Tourism Research in collaboration with state agencies. 
Initiated January 1998. 
Survey participants are conducted at home by telephone and interviewed about their 
travel history.  Specifically, respondents are questioned on the overnight trips within the 
past four weeks, day trips from the last week and overseas trips in the last three months.  
Interviews are conducted throughout the year and are Australia wide.  Respondents 
would therefore require a telephone and be available for interview in regular hours at an 
Australian home. 

�� Domestic Tourism Monitor  
Undertaken by Bureau of Tourism Research in collaboration with state agencies. 
Concluded March 1998 
A predecessor of the National Visitor Survey with similar contact methods but the 
questions posed were different. 

�� Tourist Accommodation Survey  
Undertaken by Australian Bureau of Statistics 
The scope of these surveys was significantly reduced in 1998 so that caravan parks, 
holiday flats, units and houses are not included. 
This census technique involves commercial establishments such as hotels and caravan 
parks completing a questionnaire.  Establishments must contain 15 or more rooms to be 
included.  Clearly, with this method, visitors could be counted multiple times as they 
travel throughout a region. 

�� Western Australian Travel Survey  
Undertaken by the Western Australian Tourism Commission 
This survey method contacts travellers with a range of techniques.  W.A. Households 
are interviewed by telephone, commercial accommodation establishments distribute 
questionnaires and visitors are surveyed by telephone or mail.  These surveys were 
initiated in the 1994/95 season and concluded in 1996 with a resultant 1997 gap in 
tourism data. 

�� International Visitor Survey  
Undertaken by Bureau of Tourism Research. 
Updated to permit regional expenditure analysis in 1997 and further modified in 1998. 
Respondents are passengers located in airport lounges waiting to leave Australia.  
Questions regarding travel pattern and expenditure are posed to the overseas visitors 
over 15 years of age. 
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Tourist expenditure is the key economic measure for tourism. Expenditure is estimated 
from tourist surveys (BTR 1997).  An estimated 260,000 tourists to the Kimberley in 1996 
injected a total of $107.5 million in visitor expenditure into the regional economy. This was 
estimated to be lower than in earlier years (Figure 5.16). 

On average, 27% of that money is spent on accommodation, 24% on food, 15% on local 
transport, and 9% on shopping.  “Miscellaneous expenses” account for the majority (55%) 
of spending. 
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Figure 5.16: Tourist spending in the Kimberley, by origin of visitors  

(All available data presented. Source: Data kindly provided by Western Australian Tourism Commission). 

It is unclear just how many businesses are in the ‘tourism business’ and how many people 
are employed, directly and indirectly, by tourism in the Kimberley.  It can be shown, at 
least for the accommodation sector, that supply has been increasing substantially.  
However, as Table 5.12 shows, growth in supply is more a function of existing businesses 
expanding rather than new businesses entering the market – at least for the period from 
1994 to 1996.  We would have liked to compile a more comprehensive time series but the 
data was not available. 

Table 5.12: Number of accommodation businesses and their capacity 
(Source: ABS, IRDB 2001; no data was available for holiday flats. 1) beds refer to hotels/motels 
and hostels, sites refer to caravan parks. 2) change for 3-year period 1994 to 1997 where data for 
1994 available, otherwise 1995-1997. 

Number of Establishments Number of Beds/Sites 1)

Hotels and 
Motels

Caravan 
Parks Hostels

Hotels and 
Motels

Caravan 
Parks Hostels

1994 20 n/a 6 2761 n/a 338
1995 20 20 6 2832 2498 330
1996 21 20 6 3020 2687 324
1997 21 22 5 3195 2899 314

change  2) 5% 10% -17% 16% 16% -7%  
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There are clues, as presented Table 4.2 and Figure 4.5, that the employment benefits of 
tourism, or more specifically tourist spending, are significant.  The employment effects of 
industries that are commonly associated with tourism are high, which means that they are 
labour intensive industries.  This is particularly true for the ‘accommodation, cafes and 
restaurants’ industry, where a total factor income of $1 million employs about 40 people – 
13 times as many as the mining industry.  The employment effect of tourist retail spending 
is similarly high.  The vast majority of employees in these industries would be local – in 
contrast to the mining industry – with seasonal external labour supplementing the 
workforce during peak season.  

Figure 5.17 shows employment in the accommodation sector for the years 1994 to 1997. 
There is some seasonality of employment specifically in the hotel/motel area.  
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Figure 5.17: Number of persons employed in the accommodation sector in the Kimberley  

(Source: ABS, IRDB 2001). 

 

Visitors to the Kimberley 

For a destination, it is important to understand who the visitors are and why they visit. 
Figure 5.18 shows what is known about visitors to the region in this regard.  About two 
thirds of visitors to the Kimberley visit the region for recreational purposes.  In the absence 
of a comprehensive data set it is impossible to read a trend into the data.  A significant 
share of visitors is on business. 

There are a series of other common survey variables that the W.A. Tourism Commission 
(1998) reported on. These variables include: 

�� Duration of stay:  
In 1996, the majority of visitors stayed between 1 to 7 days.  About 40% spent only one 
or two days in the region.  Without cross-tabulation of variables in our source 
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documents, we can only speculate that the majority of business visits would occupy this 
category.  About 20% of visitors stay more than one week. 

�� Type of accommodation: 
In 1996, about half the visitors stayed in hotel/resort-type accommodation.  About 20% 
stayed in camping grounds and caravan parks.  A significant proportion stayed with 
friends or relatives. 

�� Demographic profile: 
In 1998, about one third of visitors were family with children.  ‘Older’ visitors made up 
one third of tourists.  ‘Young’ or ‘Midlife’ singles made up one quarter of visitors. 

�� Occupational profile: 
In 1998, about three quarters of surveyed visitors said they were ‘employed’. 
Approximately 20% state that they were retired. The remainder was unemployed or 
studying. 

�� Income profile:  
People do not like being asked about their personal finances which is reflected in the fat 
that one quarter of respondents did not state their family income in the 1998 WA 
Tourist Commission Survey.  About one third were in the family income bracket of 
$36,400 to under $78,000, and one quarter of visitors stated their family income was 
above $78,000. 
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Figure 5.18: Purpose of visit to Kimberley  

(All available data presented. Source: Data kindly provided by Western Australian Tourism Commission; 
Kimberley Visitor Centre 1985). 

An important aspect of tourism is its seasonality.  Many destinations experience seasonality 
and, for the Kimberley, the tourist season is between April and September, when there is 
little or no rain.  The wet season is ‘off season’ for tourism.  Accommodation occupancy 
rates clearly reflect the seasonality of visitation (Figure5.19).  

Given the generally higher occupancy rates of hotels in comparison to caravan parks, one 
might reasonably conclude that business visitation is less seasonal than holiday visitation, 
as business people would tend to stay in hotels rather than caravan parks. 
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Figure 5.19: Monthly accommodation occupancy rates.  

(All available data presented. Source: Data kindly provided by Western Australian Tourism Commission; 
Kimberley Visitor Centre 1985). 

Seasonality is an important consideration for tourist management.  It means that the visitors 
do not come evenly distributed across the year, but ‘flood in’ during a specific period of 
time with maximum demands on infrastructure and regional resources. 

Transport is an important issue for regional-based tourism.  Anecdotal evidence suggests 
that the majority of visitors come by car, either personal or hire vehicle, some travel on 
coaches and a minority fly between nodes in the region.  Traffic becomes a key issue, 
especially during peak season.  Traffic counters operate at the Gibb River Road to assess 
infrastructure usage and provide data for road maintenance decisions (but the data is not 
publicly available).  

 

Aboriginal involvement in tourism  

In comparison with the adjacent Northern Territory, Aboriginal involvement in tourism in 
the Kimberley is only just developing.  While Aboriginal people constitute about one third 
of the Kimberley population and despite their long affiliation with the region, they are not 
prominent in profiling the Kimberley.  This fact was noted by Altman (1987) and remains 
generally valid today. 

In the Northern Territory, Aboriginal people play a key role in tourism.  Aboriginal culture 
is a key element in profiling the NT as a destination.  There is a multitude of joint venture 
and Aboriginal owned businesses that offer visitors cultural experiences through tours, 
walks and in other ways.  Indigenous arts and crafts are heavily commercialised.   

The potential benefits that tourism can provide to Aboriginal communities and individuals 
within the Kimberley have been recognised.  In an effort to develop increased Aboriginal 
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involvement strategically, the Kimberley Aboriginal Tourism Association (KATA) was 
formed in 1995 and a cultural tourism strategy was adopted in 1996.  Aboriginal people 
wish to develop tourism based on their culture, heritage, traditions and land.  They see 
tourism as a vehicle to “rejuvenate and promote their culture, regain their self reliance and 
social dignity, achieve economic advancement and independence and break down the many 
barriers and misunderstandings between Aboriginal and non Aboriginal people” (Global 
Tourism & Leisure 1996).   

The case of Warmun community (Altman 1987) illustrates some of the complexity inherent 
in the demand for, and supply of, cultural tourism.  The two key issues for this community 
are how can it ensure that it accrues the financial benefits from cultural tourism and how 
can potential cultural costs be controlled and limited.  

The National Aboriginal and Torres Strait Island Tourism Industry Strategy (ATSIC and 
the Office of National Tourism 1997) stipulates that Aboriginal participation rates are well 
below that of the non-Aboriginal population.  The strategy identifies four principal ways in 
which Aboriginal people can participate in the tourism industry.  They are: 

�� Participation as investors, by obtaining equity in tourism enterprises. 

�� Participation as joint venture partners, for example where Aboriginal people contribute 
land as an equity in a tourism enterprise established on Aboriginal-owned land. 

�� Participation as employers and/or operators. 

�� Participation as employees. 

A fifth, indirect way of involvement may be added, namely participation through the 
creation and sale of arts and crafts.  The Strategy cites estimates that more than 50% of 
indigenous arts and crafts sales are tourist purchases with indigenous cultural industries 
being especially popular with international tourists (p.23).   

The Strategy warns that tourism is a demanding industry (p.iii) and that it is not an industry 
that provides for quick and easy profits (p.9) but demands careful risk management. The 
Strategy identifies a number of obstacles that must be overcome so that Aboriginal people 
can participate in tourism employment in a wide range of jobs, ranging from geographical 
impediments to education, perception and language issues (p.13). 

The combination of a growing interest among Aboriginal people in the Kimberley in 
participating in the tourism industry, the vast lands and spectacular country under 
Aboriginal control, the wealth of cultural sites, the uniqueness of Kimberley indigenous art, 
and the increasing demand for cultural tourism provide favourable conditions for a growing 
and successful Aboriginal involvement in tourism. 

 

Summary assessment  

There is virtually no ABS information regarding ‘tourism’ and, while standard survey data 
by the Australian Tourist Commission and the WA Tourist Commission are interesting and 
informative in a generic sense, they are of little relevance at the regional level.  By this we 
mean that they are more or less meaningless when it comes to managing tourism or, more 
precisely, managing the relationship of visitors to the natural resources of the region and 
their impact on it.  
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Standard tourist survey data may be relevant to state and federal level tourism agencies, 
whose business it is to promote tourism and boost tourist numbers with the underlying 
philosophy that more tourists mean more tourist spending and therefore income to the state 
and national accounts and by default also for the destinations that those tourists visit.  
However, there seems to be very little consideration how destinations, be they cities or rural 
areas, cope with the additional visitors and manage them. 

For example, we know that the majority of visitors come for ‘holiday’ purposes.  But we do 
not know why the come to the Kimberley in preference to other potential destinations.  
What are their expectations?  Where do they want to go and where do they end up going?  
What do they do?  And, are they happy with their experience?  If not, why not? 

Table 5.13 illustrates this point more specifically.  The data tell us that about 20 to 25% of 
visitors visit a national park during their visit to the Kimberley.  About 50% of visitors go 
to the beach.  About 20% go fishing at least once. 

Table 5.13:  Activities undertaken by tourists to the Kimberley   
(source: W.A. Tourism Commission 1998) 

1995 1998
go to beach 52 43%
eat out 49 21%
go fishing n/a 19%
visit national parks 24 19%  

 

Current tourist activity data has insufficient detail to be useful to the agencies entrusted 
with managing the rangeland resources and infrastructure of the region: are these multiple 
activities, where across the region did they occur, how much time was spent on each of the 
activities and what are the other qualitative characteristics of these activities?  Even 
information as to how visitors travel to the region and individual nodes within the 
destination is not available. 

Authorities and departments perceive a lack of spatial data and knowledge to guide far-
sighted tourism management and development.  Such data would be equally valuable for 
individuals and companies who engage with tourism in one way or the other or consider 
getting involved.  

A series of surveys, to be repeated at regular intervals and complementing the surveys 
undertaken by BTR and the WATC, could provide a comprehensive data base that 
demonstrates the geographical pattern of tourist numbers, travel and activity patterns, 
expectations, satisfaction and requirements, as well as economic impact. Such data would:  

�� Enable tourism and natural resource and other management agencies to manage tourism 
growth in the destination sustainably; 

�� Facilitate the growth of Aboriginal involvement in the industry; 

�� Enable risk assessment for all (potential) tourist businesses; and 

�� Help define important research questions. 

Such research questions could involve, through the application of survey-based valuation 
techniques, the identification of significant areas of consumer rent, i.e., areas where tourists 
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would be willing to pay (more) for certain experiences.  S. Porter (Murdoch University) is 
currently undertaking a valuation of landscape assets on that basis.  Equally important is the 
identification and evaluation of mechanisms how (part of) this consumer rent could be 
reaped by the region.  

Another area of research that could assist the long-term planning in the region is to identify 
the synergies and (potential) conflicts of tourism with other nature-based industries (Table 
4.1).  The relationships may be complex, as in the case of Lake Argyle that is clearly a 
tourist attraction in itself given the visual attractiveness surrounding this body of water.  
However, if the water level was to be frequently low due to significantly increased 
irrigation water demands, tourists may be turned off.  Other examples and questions have 
been given throughout this document. 
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5.5 Conservation 

East Kimberley landscapes are unique in terms of their ancient origin and the geologic 
formations contained within them (the Ord basin sediments are of Devonian origin, about 
360 million years old, but there are older rock formations dating back to the Cambrian and 
Proterozoic periods).  This has endowed them with particular natural and cultural heritage 
values.  Within the Ord and Keep catchments, the Australian Heritage Commission lists 11 
sites of natural heritage value on the Register of National Estate (5 ‘registered sites’ and 6 
‘indicative places’, with some of the listings overlapping).  These sites include a set of 
National Parks, Conservation Reserves and Nature Reserves that, together, cover 6.2% of 
the Ord catchment and 7.7% of the Keep River catchment (Table 5.14, Figure 5.20).  The 
largest of these are the Purnululu and Keep River National Parks. 

Table 5.14: Area of land used for conservation in the Ord and Keep River Catchments   
(source: AUSLIG) 

 Area in Ord 
Catchment (ha) 

Area in Keep 
Catchment (ha) 

National Parks
Purnululu (Bungle Bungle) NP
Mirima (Hidden Valley) NP
Keep River NP 

 
209,300 

2,000 
 

 
 
 

57,700 

Conservation Reserves 109,400 0 

Nature Reserves 26,300 35,000 

TOTAL (% of catchment) 6.2% 7.7% 

 

The conservation value of all three National Parks in the region is largely related to their 
unique landforms, and the cultural/spiritual (including rock art) and scenic/tourism value 
attached to them.  Sandstone erosional landforms are relatively rare (in comparison with 
more easily weathered limestone formations in geologically younger erosional landscapes) 
and those of the Kimberley, particularly the Bungle Bungle massif, are unrivalled in terms 
of their complexity, scale, variety, condition and visual splendour (Bungle Bungle Working 
Group 1986).  In Purnululu, this landscape heterogeneity, together with climate, contribute 
to a high biodiveristy, with biota representing a mix of species from wetter areas to the 
north and the drier Tanami Desert inland.   

A vegetation survey of Purnululu NP identified 619 species of vascular plants, 35 of which 
were of conservation significance (Woinarski 1990).  The lowland portions of the park are 
degraded from a prior history of overgrazing (several pastoral leases were resumed in 1967 
into the Ord Regeneration Reserve because of excessive siltation in Lake Argyle), but the 
Bungle Bungles and Osmond Range were less accessible and less suitable for livestock and 
remain in excellent condition.  Feral cattle and donkeys, which were an initial problem, 
have now been largely eliminated (Hoatson et al. 1997).   
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Management priorities for the degraded areas are control of soil erosion and rehabilitation 
with native species.  The Bungle Bungle ‘beehives’ are delicate and susceptible to tourist 
trampling damage.  The policy for tourism is to encourage visits to the site by air, to 
minimise tourist impacts. 

 

Figure 5.20: Protected areas in the East Kimberley   

 

Most of the other natural heritage sites in the region are wetlands.  Five sites in the region 
have been listed as Wetlands of International Importance under the Ramsar Convention: the 
Legune wetlands (consisting of the Legune Homestead Swamp and Osmans Lake System) 
in the Keep River catchment, and a set of four linked sites along the Ord River system 
(Lake Argyle, Lake Kununurra, Parry Floodplain and the Ord Estuary System).  Although 
Lakes Argyle and Kununurra are relatively recent, artificial wetlands, they have already 
become important as breeding areas for waterbirds (especially as refuge from drought) and 
a migration stopover point for shorebirds.  They also provide habitat for freshwater 
crocodiles and freshwater fish.   
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Recognized conservation threats to Lake Argyle include: excessive siltation (at a rate of 
about 24 million cubic metres of sediment per year), cattle grazing on the lakeshore, 
invasion of exotic weeds (e.g., Parkinsonia) and increased seasonal drawdown.  Other 
potential threats of pollution, eutrophication and aquatic weeds need to be considered in 
future development and use around the lakes.  Another concern is the impacts of the 
changed flow regime on the downstream river system. 

The conversion of the river from seasonal flow with intermittent flooding to perennial, 
regulated flow has changed the physical, chemical and biological characteristics of the 
river.  The river has become shallower and wider, and the influence of saline tidal water has 
been reduced  (Siewert 1998).  Balancing the necessary environmental river flow with 
demands for irrigation has become an important aspect of managing the river system.  
There have also been proposals to build ‘fish ladders’ to allow migration of barramundi 
between the ocean and Lake Argyle. 

Neither of the lake wetlands has yet been afforded conservation protection, but Parry 
Lagoon Nature Reserve and the Ord River Nature Reserve are both ‘A Class’ reserves 
(Siewert 1998).  Like the lakes, the Parry floodplain is important as a breeding area for 
waterbirds and a stopover point for migrating shorebirds.  In addition, these tropical 
floodplains provide an unusual diversity of wetland habitats: permanent billabongs, 
seasonal marshes and wooded swamps. 

Threats to the floodplain include: altered river flow (with reduced flooding), weed 
invasions (especially Ngoora burr, Xanthium pungens), feral animals, damage from 
unmanaged recreational access and altered fire regimes.  The Ord estuary (protected in the 
False Mouths of Ord River and Lower Ord River Nature Reserves) is a major population 
centre for saltwater crocodiles and acts as an important nursery for estuarine and marine 
fish and crustaceans.  It also supports some of the largest and most complex stands of 
mangroves (14 species recorded) in Western Australia.  Threats to the estuary area are 
similar to those for the floodplain. 

The Ord and Keep River catchments overlap three biogeographic regions (Thackway and 
Cresswell 1995):  the Victoria-Bonaparte bioregion to the north, the Ord Victoria Plains to 
the south, and portions of the Central Kimberley bioregion to the east (Figure 5.21).  Of 
these, the Central Kimberley is the least protected, but it also has the least representation in 
the study area (Table 5.15).   

The Ord Victoria Plains has a reasonable area of protected land, but the distribution of this 
land is strongly biased and not representative of the diversity of the bioregion.  An 
assessment of the conservation status of Beard’s vegetation units in Western Australia, 
found the Ord-Victoria Plains to have amongst the highest number of inadequately reserved 
vegetation types (Hopkins et al. 1996). 

The strategy of ‘Conservation Through Reserves’, embarked on in the late 1970s, lead to 
the current proliferation of conservation areas in the Kimberley (the region having been 
poorly protected before then).  There has been little development or management of most of 
these parks since their inception, leading to calls for the development of management plans 
for all reserves and increased expenditure and resourcing for these plans to be 
operationalised (Davies 1987).  Currently Purnululu (CALM 1995) and Keep River 
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National Parks and the Lower Ord all have management plans, and draft plans are under 
development for some of the other protected areas. 

Table 5.15: Conservation characteristics for Biogeographic Regions that overlap the Ord 
and Keep River catchments   
(source: Thackway and Cresswell 1995) 

Interim Biogeographic Regions  
Victoria-

Bonaparte 
Ord-Victoria 

Plains 
Central 

Kimberley 
Reservation Status (% Area) 5-10% 5-10% < 5% 
Bias (reprasentativeness of reserves) Moderate High High 
Conservation priority Moderate Moderate High 
Portion of Bioregion in study area (%) 31% 28% 13% 
Portion of study area occupied by 
Bioregion (%) 

34% 51% 15% 

 

Existing tenure has been, and continues to be, a major constraint in determining where 
protected areas can be established.  Current reserves have largely been restricted to areas 
that were not well suited to other uses.  More productive areas are poorly represented and 
are also the ones that have been most heavily impacted.  Riparian areas have been the most 
affected by grazing, while areas that are more distant from water sources and less accessible 
to livestock have acted as natural refuges for some types of vegetation (Kimberly Pastoral 
Industry Inquiry 1985).  Off-reserve conservation is becoming an increasing priority with 
mounting pressure for finding more sustainable options and mixes of land use, particularly 
in rangelands (Dillon 1985, Davies 1987, Centre for International Economics 1997, WA 
Land Administration Act 1997). 

The Department of Conservation and Land Management’s priorities for management of the 
Kimberley in 1990 were: planning of future reserves; soil conservation; tourism impacts; 
feral animals and noxious weeds; Aboriginal involvement in conservation; and concerns 
with mining and exploration. 

As stated above, the current system of protected areas is not fully representative of the area 
it covers, and future acquisitions will have to be targeted strategically to fill the gaps.  
Several areas of conservation significance have been suggested as potential future 
candidates, including (Figure 5.22):  the Carr Boyd Ranges (along the west side of Lake 
Argyle and abutting Lake Kununurra) and the islands in Lake Argyle (in the proposed Carr 
Boyd National Park); extension to Mirima National Park; the Packsaddle Swamps;  the Ord 
Estuary System (combining the current reserves into the proposed Cambridge Gulf Marine 
Park);  Parry Floodplain extensions (combining existing reserves into the Parry Lagoons 
National Park); an expansion of the Purnululu National Park further south, across the Ord 
River, into the least-degraded lowland areas in the Ord Regeneration Reserve;  extensions 
to Keep River National Park (using parts of the former Spirit Hill station that are not used 
in ORIA Stage 2); the Ninbing Range;  and the Cockburn Range (including a reserve to be 
managed for crocodiles on the King River)  (KDC 2000: 61). 
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The current parks and reserves in the Kimberley have been established and managed 
without much consultation with Aboriginal traditional owners, leading to growing 
discontent.  Many of the 16 existing protected areas in the Kimberley and the further 
34 proposals for new areas (which, together, cover about a tenth of the region) are 
overlapped by strong native title claims (Figures 5.22 and 5.23: from KDC 2000: 19, 37).   

In recognition of this, a broad group of conservation bodies wrote an open letter to the 
Western Australian Premier in August 2000 requesting that the government:  resolve 
negotiations with affected Aboriginal communities and the Kimberley Land Council before 
any further parks or reserves are declared in the Kimberley; amend the Conservation and 
Land Management Act to allow for proper joint management of parks and reserves; and 
work co-operatively with Aboriginal communities to achieve genuine joint management of 
existing parks and reserves.  The importance of Aboriginal involvement in conservation 
efforts in the Kimberley, and in Purnululu in particular, have been emphasized before and 
need to be addressed (Bungle Bungle Working Group 1986,  Stevens 1986). 

 

Figure 5.21: Biogeographic Regions in the East Kimberley 

(source: Thackway and Creswell 1995) 
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Figure 5.22: Proposed conservation lands for the Kununurra-Wyndham area 

(source: KDC 2000) 
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Figure 5.23: Native Title Claims for the Kununurra-Wyndham area as at November 2000 

(source: KDC 2000) 
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Greater involvement of Aboriginal people in conservation management would also provide 
opportunities for adding a cultural dimension to nature-based tourism in the region.  
Current tourist and recreational activities that make use of the natural assets of the region 
include fishing, cruises, water sports, scenic drives and flights, and some camping and 
hiking.  Conservation can enhance the ecotourism experience, while at the same time 
educating the public about the value of conservation and demonstrating its utility and 
benefits.  However, access of tourists to conservation areas needs to be carefully managed 
to minimize their impacts and ensure that due respect is afforded to sites of cultural and 
spiritual significance.  As the tourist industry grows, development of wilderness areas will 
need to be carefully managed to ensure that the appeal of the sites’ remoteness and 
ruggedness remains. 
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5.6 Aboriginal Non-monetary Economy 

The material in this section is of a general nature only.  It does not attempt to explain, nor 
propose to represent, the views of the Aboriginal peoples of the Ord-Bonaparte region.  As 
well as sharing many non-Aboriginal economic aspirations, Aboriginal peoples have a 
fundamentally different worldview about the role, nature and relationships of the economy 
and economic development.  The full nature of the non-monetary economy, and its cultural, 
social and economic relationships can only be explored in detail with Aboriginal peoples 
themselves. 

The Ord-Bonaparte region is part of the country of the Balanggarra, Gajerrong, Jaru, Kija, 
Malngin / Gurindji, Miriuwung, Ngaringman and Woola Aboriginal peoples.  There are 
currently eleven Native Title determination applications, and 68 identified communities / 
outstations (KLC 1995:Map 1) in the region (Figure 5.23).  Aboriginal people make up 
approximately fifty per cent of the regional population.  As with many other aspects of the 
regional economy, there is not a detailed or specific set of commensurate data to describe 
Aboriginal economic activity, although both Crough and Christopherson (1993) and the 
KLC (1995) have looked in detail at Aboriginal involvement in the labour market. 

The involvement of Aboriginal peoples in the regional economy comprises both 
contemporary market involvement and a long and ongoing history of non-market use. An 
indication of the extent of the non-market Aboriginal economy can be found when looking 
at the rights and interests that Aboriginal peoples are seeking to have recognised through 
the Native Title process. Typically, ‘claimants’ set out a number of practices, beliefs, 
customs, usages and beliefs that define them as peoples, including activities that could be 
considered ‘economic’ such as: 

�� Hunting and gathering of food; 

�� Building and using shelter; 

�� Using water; 

�� Digging for and using stones, ochres and minerals; 

�� Caring for country through spiritual obligations, environmental requirements, 
harvesting produce; and 

�� Sharing and exchanging resources derived from country; 

Each of these derives from specific social and cultural obligations Aboriginal peoples have 
to themselves and country.  These activities are asserted to be part of the ongoing tradition 
and heritage of Aboriginal peoples, and can therefore be said to continue as part of 
contemporary economic activity and be a legitimate part of regional economic activity, 
together with aquaculture, tourism and rangelands development. 

Aboriginal people are engaged, directly or indirectly, in a wide range of regional industries, 
including tourism, pastoralism, and aquaculture as well as significant employment in 
government services (see previous sections in this report).  However, understanding of the 
nature and extent of Aboriginal community economics is “far from comprehensive”, 
although it is widely agreed that “the basis of all economic development is the recognition 
at law and in society of the property rights of Indigenous people” (Langton et al., n.d.:103). 
The outcomes of the recognition of Native Title in the Kimberley and the application of 
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land rights legislation in the Northern Territory, as well as the acquisition of non-
Aboriginal tenures have increased dramatically both the areas where Aboriginal people are 
principal managers and the areas where there is shared management responsibilities, and 
therefore the potentially available economic base. 

Crough and Christopherson’s (1993) analysis of the role of Aboriginal people in the 
Kimberley economy showed that expenditure associated with Aboriginal people living in 
the region accounted for 40% of the entire regional economy in 1991-92 (p.263).  This was 
when the economic impact of the Argyle diamond mine was excluded from calculations.  
They also proposed that there was a “high level of dependence on government funding of 
Aboriginal people and Aboriginal organizations in the Kimberley region” (p.262).  They 
argue, however, that this should not automatically lead to the conclusion that Aboriginal 
people in the region are welfare dependent, any more so than much of the non-Aboriginal 
population (p.262).  As they say, much of this funding comprises ‘citizenship entitlements’ 
and cannot be regarded as substantively different to local or State governments being 
funded to perform their functions through other grants (p.263).  It is this apparent ‘welfare 
dependence’ that forms the majority of the public discussion about the role of Aboriginal 
people in regional economies, becoming “a rubric to justify accusations of “wasting 
‘taxpayers’ dollars” and undermining economic development” (Langton et al., n.d.:103). 

The ‘non-market’ economy of Aboriginal peoples is less acknowledged, or indeed 
understood, although it possibly generates significant environmental, social and cultural 
benefits to the region.  Aboriginal use of resources is a core part of ongoing cultural 
maintenance and management of country, and forms a critical link between the regional 
economy and resource management.  The line drawn between “utilisation of wildlife, 
tourism, conservation and primary production are indistinct [and a]ll of these have, or 
potentially have components of the others as components of sound management” (Langton 
et al., n.d.: 104). However, the actual income generated by the subsistence economy may be 
only 10 per cent of total income (Altman 1987:7). 

Langton et al. (n.d.:104-109) make the following observations about the Aboriginal 
economy in north Australia (which can be applied to the Ord-Bonaparte region): 

Pastoralism – by area this is the most substantial economic use of land by Aboriginal 
people, allowing for the utilisation of land resources while also allowing people to ‘care for 
country’.  In purely financial terms, pastoral enterprises operated by Aboriginal people are 
generally not viable due to: the quality of land available (also KLC, 1995:40, Young 
1988:7); insufficient scale to support more than a single family (Hanlon and Philpot 
1993:13 in KLC, 1995:55); acquisition of land only, and not the associated enterprises; 
degraded infrastructure at purchase (Jackson 1996:120); limited adoption of technology; 
poor financial management and problematic governance structures.  However, poor 
financial performance is common across Australian rural enterprises, and not restricted only 
to Aboriginal-controlled business (e.g., KLC, 1995:40). 

Importantly, the acquisition of pastoral leases fulfils community and social needs that may 
conflict with commercial imperatives.  These include maintenance of country, cultural 
practices, subsistence as well as housing, education and health needs (Young 1998:ii). 

Wildlife utilisation – on and off country owned by Aboriginal people, utilisation of wildlife 
is fundamental to Aboriginal society and can include: crocodile egg harvesting; seed 
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harvesting for regeneration; marine resource harvesting; use of subsistence by-products in 
craft; artefact production, and bush medicine.  Significantly, with the increasing recognition 
of the ‘value’ of intellectual property, this knowledge may well prove to be the most 
significant economic resource available to Aboriginal people. 

To illustrate the acute links between ecology and economy for Aboriginal peoples, Jackson 
(1996:118) states that, in relation to the rangelands, the “ecological effects of feral animals, 
weed infestation (particularly of waterways…) and decline in vegetation as a result of over-
grazing…directly affect bush-tucker harvesting…”. 

Tourism – in remote areas the cultural resources necessary for a strong tourism industry are 
greatest and can form the basis of strong niche markets.  In addition, Indigenous arts and 
crafts generate approximately $200 million / annum nationally. 
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5.7 Mining 

The contribution of the mining industry to the regional economy and community was 
broadly described in sections 4.2 and 4.4 of this report.  Analyses of future development in 
Western Australia highlight the Kimberley as one of regions with the highest potential for 
economic growth, with mining (diamonds, lead, zinc and bauxite) leading the way as the 
fastest growing sector (Cabalu 1996: 9), provided these developments are able to 
accommodate “environmental, Aboriginal and land access issues” (DOCAT 1996: 3). 

Mining is by far the most important primary industry in the region in terms of value of 
production.  It is also the industry with the highest proportion of gross operating surplus 
(equivalent to over 60% of production value) (Johnson 2001:18).  

Mining is also characterised by high leakage – meaning that imports a relatively high 
proportion of production factors into the region and export of products out of the region – 
and a low employment ratio – meaning that it employs fewer people in relation to turnover 
than any other industry.  The regional benefits from growth in this industry are therefore 
lower than for the same value growth in any other industry.  This observation is 
corroborated by Crough and Christophersen (1993:64) who state that the economic benefits 
of mining for the region are relatively limited with most of the economic benefits, including 
employment opportunities, flowing to interests outside the Kimberley.  It would therefore 
seem that the majority of resource rents, in terms of economic and employment benefits 
from mining, are captured at a state and national level.   

Sutherland (1997:8) also points out that the sizable contribution of mining to regional gross 
domestic product is not matched by the contribution to regional employment, with the 
mining industry employing only 3 persons per $ 1 million in total factor income.  Of the 
mining industry employees, an increasing proportion are employed on a fly-in–fly-out 
basis.  It appears that mining operations rely heavily on workers drawn from outside the 
region, rather than developing a skills base within the permanently resident (predominantly 
Aboriginal) population (Kimberley Land Council 1995:41). 

According to Sutherland (1997:42), 62% of the total mining workforce in the Kimberley in 
the year 1991 were Kimberley residents.  We could not find any numbers that reflected the 
present ratio. Projections of economic development in Western Australia also indicate that, 
while the mining sector (‘other minerals’ and ‘non-iron ores’) will dominate economic 
growth in the Kimberley, this will make a negligible contribution to the creation of new 
jobs (Adams et al. 1996: 17). 

As has been stated previously in this report, if the value of the Argyle Diamond Mine is 
excluded from estimates of the regional economy, then ‘spending attributable to Aboriginal 
people in the Kimberley region represent[s] approximately 40% of the income of the 
Kimberley regional economy in 1991/92’ (Crough and Christophersen 1993:265).  CDEP 
payments, Social Security entitlements, and wages and allowances paid by Aboriginal 
organizations provide at least $60 million per annum to Aboriginal people as individuals.  
Aboriginal peoples’ individual expenditure accounts for around one third of the turnover of 
retail establishments in the region.  
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The following excerpt from the Regional Mineral Prospective Study – Kimberley Region, 
conducted by the Department of Resources Development and Department of Minerals & 
Energy WA (1999), provides a brief description of the kind and value of mining activities 
across the region. 

�� Mineral and Petroleum production in the Kimberley region was valued at over $631.0 
million in 1997-98.  Major mineral and petroleum activities are diamonds, iron ore, 
zinc, lead, oil and gas.  The Argyle Diamond Mine is the only producer of diamonds in 
Australia with the value of the industry being $537.9 million in 1997-98. Other diamond 
prospects in the Kimberley include Beta Creek and North King George in the North 
Kimberley and Ellendale in the West Kimberley. 

�� Iron ore production, located on Cockatoo Island north of Derby, was valued at $19.8 
million in 1997-98.  Zinc production was valued at $60.6 million and lead valued at 
$10.4 million in 1997-98.  Zinc and lead mining has centred round ore milling town of 
Cadjebut, south-east of Fitzroy Crossing since 1988.  Western Metals Ltd also operates 
several mines on the Lennard Shelf and has recently commissioned a new milling 
facility at Pillara. The Kimberley region produces 50.1% of Western Australia’s zinc by 
value, and all of the lead. 

�� Canning Basin east of Derby is the centre of oil production from the Blina/Bouncary 
and Sundown/West Terrace/Lloyd mine sites.  The crude oil produced is only a small 
percentage to Western Australia’s production.  However, the Canning Base is regarded 
as one of the most under-explored basins in the world.  Waggon Creek gas field in the 
onshore Bonaparte Basin also has large reserves of petroleum potential together with 
the off shore Browse Basin incorporating the sites of Brecknock, Scott Reef, Brewster 
and Cornea. 

�� Nickel, copper, cobalt and bauxite mineral deposits have also been identified in the 
Bungle Bungle Ranges and Mitchell Plateau, which could be future centres of 
development. 

 

We do not go into any more details here as the scope of the Ord-Bonaparte Program has to 
date excluded an assessment of the mining industry, primarily because mining is based on 
the exploitation of non-renewable natural resources.   

Mining is a (relatively) small-scale, high-impact activity in the landscape in contrast to the 
other natural resource-based industries whose impacts are much more extensive.  As such, 
the management issues for this industry are associated with optimal exploitation rates of the 
resource and operational optimisation.  In comparison, natural-resource based industries 
based on renewable resources such as soil, water, vegetation and biodiversity are embedded 
in complex ecological and flow systems that need to be carefully managed for the resources 
to keep supporting viable industries. 

However, the role of mining in the landscape, and its potential externalities, mean that 
mining (and exploration) should become part of the OBP’s research agenda at some point 
in the future. 
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6 Socio-economic research questions  

This section of the report provides discussion on areas of economic, social and institutional 
research that may be able to address data gaps and address some of the issues that have 
been raised in sections 4 and 5 of this report. The discussion in couched in the context of 
the ecologically sustainable development debate and ecological economics. 

6.1 Ecologically sustainable development  

The OBP is about supporting sustainable regional development.  It is about providing data 
and knowledge, and building capacity, so that the community and institutions in this large, 
sparsely populated, natural resource-rich region are better equipped to plan and manage 
their natural resources into the future in a manner that generates economic wealth, 
addresses issues of inter- and intra-generational equity and guarantees ecological 
sustainability (World Commission on Environment and Development 1987). 

In his discourse on sustainable development, Gallopín (1996) stresses that more emphasis 
should be placed on services and technologies rather than resource-dependent industries as 
carriers of economic growth.  He employs a Venn diagram to conceptualise that 
development, measured as increased quality of life, can occur in the absence of material 
economic growth and that economic growth does not guarantee ‘development’ as quality of 
life can be declining especially if growth is material-dependent (Figure 6.1). 

 
DEVELOPMENT: 

increased quality of life 

NON-DEVELOPMENT 

economic growth 

material  
economic growth 

_ 

+ 

Sustainability 

 

Figure 6.1: Venn diagram representing quality of life, material economic growth 

(source: Gallopin 1996) 
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Sustainable regional development is increasingly becoming synonymous with community 
governance, as there is a trend of transferring responsibilities from federal and state 
governments to the regional level (Gates 1999).   

Focussing on sustainability at the local and regional level makes sense for a number of 
reasons.  It is the level where changes are seen and felt in an immediate manner.  It is the 
level where consequences of environmental degradation are most acutely felt and where 
successful intervention is most noticeable (Bridger and Luloff 1999). 

A series of federal and State policies and legislation in Australia already encourage regional 
involvement and governance.  Examples are the initiation of catchment management bodies 
by the States to pursue and implement integrated catchment management in the early 1990s 
(Johnson et al. 1996) and more recently, an ecosystem-based and consultative process of 
implementing the federal Oceans Policy.  At the local level, new forms of citizen 
participation in planning are emerging, not only in Australia (Plein et al. 1998).  

Under a new ‘partnership framework’ envisaged for Australia, local government holds the 
key legislative obligation to adopt policies and engage in activities that are consistent with 
State and national policies and regional plans for natural resource management (National 
Natural Resource Management Task Force 1999).  The thinking is that “the devolution of 
decision making will enable regional communities to determine the mixture of mechanisms 
[..] that is most appropriate in their region” (p.39).  This reflects the idea that regional 
communities have a ‘duty of care’ whereby community and industry groups, landholders, 
philanthropists and government are stakeholders in the design and implementation of 
regional strategies (p.45). 

In the Kimberley, there is a perceivable shift of planning and decision making to the 
grassroots level.  This is specifically manifest in the water allocation planning process lead 
by the WRC.  However, it would appear from current planning documents such KWADS 
and KEDS and the process by which they were developed, that community participation at 
that level is limited and that the thinking is still governed by material economic growth 
considerations.  Despite the rhetoric of those documents, there is little evidence of 
acceptance of broader economic arguments or serious considerations of equity, quality-of-
life and precautionary approaches. 

Regional governance requires a high level of community participation in planning and 
decision-making processes.  The success of regional governance therefore hinges critically 
on the capacity of stakeholders to engage meaningfully in these processes.  Capacity 
development and social mobilisation are critical steps in empowering regional communities 
to play the significant role that they have been assigned in regional sustainable 
development.  Research is critical in supporting regional governance. 

In parallel with the shift towards regional governance a paradigm shift is happening in 
research and development.  The traditional linear research-extension-adoption model, 
whereby people and decision makers were supposed to act rationally – in the sense that they 
implemented what researchers told them was ‘best’ for them – is being abandoned.  In its 
place a philosophy has emerged of facilitating change and sustainable development by 
engaging stakeholders, embracing their knowledge and ways of thinking, providing science 
and empowering participants in decision making through a processes of co-learning, 
negotiation and co-management. 
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Sustainable regional development can be conceptualised as a complex system with a 
multitude of natural and human factors, non-linear and feed-back relationships.  A ‘systems 
approach’ is needed to track the web real-world problems and issues involved.  Systems 
analysis is a way of conceptualising and analysing the complexity of sustainable regional 
development by looking at the entirety of a problem in its specific context with all its ‘hard’ 
scientific and ‘soft’ social dimensions.  The major analytical objective of systems analysis 
is to enable the comparison of alternative options in the light of their possible outcomes 
(Checkland 1981).  

The systems approach is reflected in the proposed OBP structure (CSIRO 1999).  The 
program is made up of five ‘objectives’ that reflect areas of research centred on key natural 
resources and their management.  They are ‘sustainable rangeland systems’, ‘integrated 
water resource planning and management’ and ‘sustainable coastal and marine systems’. 
‘Aboriginal planning for country’ deals specifically with indigenous issues of natural 
resource management.  ‘Regional resource futures’ develops methods and tools for 
integrated regional analysis and program evaluation in an effort to pull the research together 
in an interpretive and participatory manner.  Each objective is further disaggregated into 
‘strategies’ that outline the specific research needs. 

Cutting across the five objectives are nine research ‘themes’ which provide methodological 
focus and concentrate stakeholder questions.  The themes are ‘biophysical resource 
inventory’, ‘process understanding’, ‘socio-economic data and understanding’, ‘synthesis 
and integration’, ‘participation’, ‘institutions’, ‘capacity’, ‘indigenous social and cultural 
issues’ and ‘monitoring and evaluation’. 

As the OBP approaches sustainable natural resource management as a systems issue, the 
natural basic reference area is the catchment.  The hydrological catchment boundaries, 
however, are not congruent with what can be called the limits of the ‘social catchment’ 
relevant to the study, characterised by administrative boundaries and the social, cultural and 
economic activities and linkages of the people living in this region.  This report has 
highlighted the associated difficulty of obtaining and interpreting data.   

A large proportion of land is now under Aboriginal control or ownership and more is 
subject to Native Title claims, future lease take-overs and land acquisitions.  This alone 
makes Aboriginal people a key stakeholder in natural resource management.  When Ord 
Stage 1 was developed, Aboriginal values and interests were completely ignored (Coombs 
1989).  Head (1999) argues that three conceptualisations were responsible for this.  The 
landscape was deemed ‘empty’ and uninhabited wilderness.  Aboriginal people were 
‘invisible’.  Agricultural land use was idealised and the thought of water running down a 
river without being utilised was perceived as ‘waste’.  Consultation and negotiations with 
Aboriginal groups have been happening for Ord Stage 2 but proceedings and details are 
confidential. 

Aboriginal people represent about half the population in the Kimberley region and 
represent a major economic force in the regional economy.  A study by Crough and 
Christopherson (1993) showed that if the value of production of the Argyle diamond mine 
was excluded from estimates of the regional economy, then spending attributable to 
Aboriginal people in the Kimberley region represented approximately 40% of the income 
of the Kimberley regional economy in 1991/92 (p.265).  
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The OBP acknowledges that increasing communication and information exchange between 
Aboriginal and non-Aboriginal segments of the community are paramount for long-term 
planning and management.  The program places specific emphasis on Aboriginal 
involvement in an effort to provide a much better understanding of Aboriginal land-use 
systems, values and aspirations.  Aboriginal people have had a close association with the 
country for at least 30,000 – 40,000 years.  Indigenous land-use systems all over the world 
have attempted to achieve an ecological balance with their environment (Gonzalez 1978).  
Traditionally, Aboriginal people apply multiple uses to enhance their chances of providing 
a livelihood and to increase sustainability of the land as a whole.  The OBP seeks to 
specifically build capacity among Aboriginal people so that they can participate more 
actively in regional natural resource planning and management. 

6.2 Considerations for R&D  

This section outlines the opportunities that resource, environmental and ecological 
economic approaches provide to address not only individual natural resource management 
matters but also the issue of sustainable regional development at large. This listing does not 
claim to be inclusive. Rather, it is intended to broaden the debate about the potential role 
that research can play in supporting sustainable regional development by providing key 
data and knowledge to planning and decision-making processes. 

In the past, much of the debate about (agricultural) development – not only in the East 
Kimberley – was dominated by financial and efficiency arguments.  Benefit-cost analysis 
was employed to quantify returns on public and private investment and gross-margin 
analysis determined annual selection of crops.  Current planning documents for the 
Kimberley (KWADS, KEDS) paint an optimistic picture of the improved industry value of 
production flowing from new development.  The costs of these developments, be they 
financial, social or environmental, remain largely ignored.  This line of thinking cannot 
support arguments about ecologically sustainable development including human welfare 
and equity.  

Sustainable regional development, as mentioned above, can be conceptualised as a complex 
system.  Systems are groups of interacting, interdependent parts linked together by 
exchanges of energy, matter and information.  Complex systems are characterised by strong 
interactions between the parts, complex feedback loops that make it difficult to distinguish 
cause from effect, and significant time and space lags, discontinuities, thresholds, and limits 
(Costanza et al. 1993).  Analytical frameworks tend to become more complex as their scope 
is increased, i.e. as more issues are included in the analysis.  Increasing scale, both in a 
geographical and temporal context, can have the same effect.  Scale and scope are key 
criteria in modelling complex systems along with generality, realism, precision and 
resolution.  Importantly, these features are interrelated.  

Ecological economics provides a suitable conceptual and analytical framework for 
investigating the issue of sustainable regional development as it explicitly attempts the 
integration of multiple disciplines.  Ecological economics can be seen as the “study of 
compatibility between human economy and the environment in the long-run” (Martinez-
Alier and O’Conner 1996:p.154).  This acknowledgment of interdependence between 
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economic and natural systems is the core defining feature of ecological economics 
Common (1996). 

The OBP can be seen as an ecological economic research approach as it pursues, in an 
applied sense, the goal of ecological economics to “enhance the capacity of the community 
to develop a ‘shared vision’ as the prerequisite to generating momentum, supported by 
policies, to move toward ecologically sustainable development” (Meadows 1996:p.117). 
Ecological economics can contribute to more than just the conceptualisation and analytical 
stages of the OBP.  It also needs to play a critical role in the implementation of the research 
by assisting the regional stakeholders to translate the outputs of scientific inquiry into 
political action (Leff 1996:p.78). 

The inquiry into sustainable development requires a ‘trans-disciplinary framework’.  
According to Costanza et al. (1996:p.1), this framework must integrate three core elements: 

�� A practical and shared ‘weltanschauung’, i.e. vision for sustainable society; 

�� Methods of analysis and modelling which address the questions and problems relevant 
to achieving the vision; and  

�� Institutions and instruments to implement the vision. 

Four notions are seen as fundamental to an ecological economics approach (p.2):  

�� The economy is a sub-system of the ecosystem.  Consequently, there are ecological and 
social limits to economic growth.  

�� The vision of sustainable development is one of high quality of life and fair distribution 
of resources. 

�� A precautionary approach to development is required as the earth is a complex system 
and outcomes of activities are largely uncertain and may be irreversible. 

�� Institutions should be pro-active and device-simple, and should promote adaptive and 
implementable policies based on sound systems understanding. 

Quantitative analysis plays a key role in generating the knowledge and understanding 
required to underpinning this process.  The models that are applied need to fulfil three core 
conditions (Constanza et al. 1996:p.7). They must: 

�� Acknowledge biophysical constraints on economic systems; 

�� Analyse interactions between ecological and economic systems; and 

�� Account for inherent uncertainties in behaviour of complex adaptive systems. 

O’Conner et al. (1996) are concerned with the ‘plurality of legitimate perspectives’: “Any 
natural system that is of interest to use has properties that affect our welfare. Our scientific 
priorities as well as our descriptions of these systems and their relation will reflect our 
interest, our ethical preoccupations, and our passions” (p.228).  

Institutional and cultural variety and alternative assumptions about social preferences and 
environmental dangers must be accounted for in an analysis.  This can be achieved, for 
example, by comparative scenario simulations and sensitivity testing.  Even so, there are 
limitations to the validity of the analysis.  O’Conner et al. stress that “in the view of 
emergent complexity the spectrum of future environmental effects unfolding over space and 
time is not specifiable in advance, and a probability distribution cannot meaningfully be 
identified” (p.229).  They design a typology of uncertainty according to two criteria 
‘reliability’ and ‘probability’ (Figure 6.2).  ‘Probability’ relates to the supposed probability 
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distribution of events and the ‘reliability’ to the reliability or confidence placed in 
probabilistic knowledge propositions.  

In the absence of sound systems understanding, planning for ecologically sustainable 
development falls into the area of ‘fundamental uncertainty’, where neither outcomes nor 
the probabilities or their occurrence is known.  Research can help people learn from the 
past, anticipate the future and generate acquire new knowledge, thereby shifting the 
management and planning task into the area of risk management.  
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Figure 6.2: Classification of (un)certainty 

 (adapted from O’Conner et al.  1996) 

Tainter (1996) stresses the importance of embracing historical knowledge: “Historical 
knowledge is essential to sustainability. [..] Rarely will the experience of a lifetime disclose 
fully the origin of an event or a process. [..] No program to enhance sustainability can be 
considered practical if it does not incorporate such fundamental knowledge” (p.61). Gupta 
(1996) points out the specific importance of indigenous and local ecological knowledge 
systems: “Indigenous visions of how the world works will be essential in generating the 
technological and institutional innovations for sustainability” (p.92). 

Ekins (1996) sees economists’ tasks shifting away from a normative role of defining goals 
to a role of advising “on ways of minimising the costs of achieving [sustainability] within 
an institutional framework that recognises the pervasive and profound, if uncertain, links 
between ecosystems and the socio-economy, and the dangers of attempts at partial 
maximisation or optimisation in such a context” (p.147). 

Martinez-Alier and O’Conner (1996) regard questions on ‘ecological distribution’ as a key 
aspect of ecological economics (p.161).  What is the distribution of benefits of present 
patterns of natural resource use and environmental management?  Which social groups 
carry the principal burdens of unwanted side effects, for example from the loss of 
environmental amenities resulting from environmental degradation?  How are they 
distributed across societies, space, and time?  How are these asymmetries valued?  

In the Kimberley, trade-offs and distribution of benefits and costs across different sections 
of the community are at the core of resource management decisions.  At first glance the 
combination of a large area, small population, abundance of resources and the relatively 
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low levels of resource utilisation holds the promise that economic development is beneficial 
for all.  However, as this report has clearly demonstrated, this has not necessarily been the 
case in the past and now competing interests and conflicts are clearly emerging, between 
different community groups and between industries, and decisions about winners and losers 
will have to be made.  Without research, there is a risk that decisions could be made on the 
basis of political economic settings.  Research, specifically research into social and 
economic issues related to development, can broaden the debate and reveal trade-offs, 
thereby contributing to a more transparent process and more equitable outcomes for the 
region.  The ‘summary assessment’ segments in sections 4 and 5 of this report have raised 
some of the obvious questions and issues associated with natural resource management and 
planning in the Kimberley.  

6.3 Suggestions for future socio-economic inquiry  

There are a wide variety of qualitative and quantitative economic methods that can 
meaningfully contribute to a vision for sustainable regional development, improved 
understanding of the underlying regional processes, a sound grasp of the options for 
development and their consequences, and a comprehension of the policies that can be 
employed to achieve the vision.  

Traditional resource and environmental economics approaches have been criticised for 
being narrow and focussed.  Ekins (1996) argues that commonly applied modelling and 
econometric techniques are limited in their usefulness by strict assumptions, including 
perfect knowledge and competitive market and by non-inclusion of unpriced environmental 
effects and socio-cultural matters.  He argues that optimal resource allocation and 
extraction trajectories derived from such analysis therefore run the risk of defining 
ecological un-sustainability.  

This criticism is certainly valid in the broader sense, but traditional methods such as input-
output analysis, benefit-cost and gross margin analysis, and mathematical programming 
models at farm and regional scale will always contribute valuable insights into aspects of 
what is a complex regional system (Van Kooten 1993).  The challenge is to bring various 
techniques together and provide an interpretation of the results within a consistent 
ecological economics framework.   

With this in mind, we go on to suggest different methods of economic analysis – without 
claiming to be inclusive – towards an integrated economics research framework for the 
OBP.  

Input-output analysis is commonly undertaken at the state level and a recent study was done 
for the Kimberley.  The values of the technique have been discussed in detail in section 4.4 
of this report.  However, the technique is limited in that is provides a snapshot in time and 
does not explain causal relationships within the economic system, the implications of 
industrial structural change, and the relationship of industries with the environment.  Any 
extrapolations based on multipliers have to be made with care.   

Modified forms of input-output analysis and combinations with dynamic systems models 
and scenario analysis have been applied to make explicit the link between the level of 
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economic activity and corresponding ‘ecological footprint’ or impact on the environment 
(Bicknell et al. 1998; Schembri 1999). 

Whether Ord Stage 2 will go ahead is firstly a commercial decision and secondly subject to 
approval of the development proposal by WA and NT environment protection agencies and 
successful negotiations with indigenous stakeholder. It will not be influenced by the OBP. - 
However, the development will have significant environmental implications and the OBP 
may contribute to their evaluation.  

Ord Stage 2 would be the largest consumer of irrigation water, which, as a consequence, is 
poised to become a scarce resource.  Mathematical programming techniques can be 
employed to show optimal spatial and temporal water allocations, quantify water-use 
efficiency and quantify trade-offs between different users of water, different irrigation 
areas, different crops and different irrigation techniques.  By introducing stochastic 
elements into the analysis, the implications of climatic risk can be examined.  These results 
can inform the process of allocating water entitlements between different user groups and 
users.  Scarcity of water will force the introduction of a consumption-based price for water 
that can be determined through marginal cost analysis.  In combination with farm-scale 
modelling, ‘best practice’ can be supported beyond current understanding (Kimberley 
Development Commission 1998). 

More trade-offs at the catchment level warrant investigation.  Issues of efficient and 
‘optimal’ use of land and water resources and treatment of externalities are best 
investigated at this scale and numerous economic studies have taken a catchment approach 
(e.g., Greiner and Cacho 2001).  Irrigation occurs on a relatively small area within the Ord 
River valley but it affects the entire catchment.  Water supply is reliant on the runoff 
generated in the upper catchment which is predominantly grazed.  The impact of irrigation, 
through changed river flow, nutrient and sediment export, etc. is felt further downstream in 
the coastal and marine areas where recreational and commercial fishing are important 
industries.  A catchment-scale understanding of the hydrologic system and its economic 
dimension is essential.  A dynamic environmental-economic model covering the entire 
catchment area is required to provide an economic interpretation of the hydrologic system, 
the relationship between various natural-resource dependent industries and potential trade-
offs between them.  

There are a wide variety of modelling techniques available to deal with dynamic systems.  
Among them are simulation modelling, neural networks and agent-based modelling.  
Depending on the purpose of the individual modelling exercise, specific techniques might 
be favourable (Costanza et al. 1996/2).  

Non-market valuation will play a critical role for the economic research within the OBP.  
Non-market values are an important part of the total economic value of an ecosystem, 
specifically to indigenous people.  Gatzweiler (1999) applied contingent valuation to elicit 
the value of ecosystem services attributed by indigenous people.  He used the willingness-
to-accept-compensation approach in the context of local indigenous ecological knowledge 
by embedding it into the specific institutional and value environment.  

Other applications of non-market valuation methods can be envisaged in the field of 
tourism.  Visitors may receive a substantial consumer rent from visiting the East Kimberley 
region.  Tapping into the consumer surplus may provide opportunities for the region to 
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better manage some areas and facilities.  Also, new insights into visitor demands and 
expectations may generate the impetus for new tourist-related enterprises, specifically in 
the field of indigenous tourism.  

Valuation techniques can be further employed to explore the relationships between different 
industries and resource users.  To what degree are nature-based industries complementary?  
Are there resource conflicts?  What is their nature and how large do people perceive them 
to be?  Examples of questions are: Is there are complementary relationship between 
irrigation agriculture and tourism?  What are the various aspects of that relationship?  Is 
there a potential conflict between aquaculture development in Lake Argyle and residential 
water use in Kununurra?  

All of the presented methods make a contribution to the community’s ability to establish a 
vision for their region and define the regional objectives for sustainable development.  

The second important aspect is examining how the vision might best be achieved with the 
help of policies and institutions (Lockwood 1999).  Scenario analysis combined with 
dynamic modelling plays an essential role to that end.  The effects of an exhaustive range of 
different policy instruments, in isolation and combination, need to be calculated and 
carefully assessed and interpreted.  Combined with institutional analysis, this leads to a 
definition of necessary structures and adaptive process.  On this foundation, existing 
institutions and policies can be aligned and are able to evolve and adapt to support long-
term sustainable natural resource management.  

In terms of providing the stakeholders with tools so that they can assess for themselves the 
relative merits and problems with alternative development scenarios and the potential array 
of outcomes, the focus must be on: 

�� Transparency of input data and assumptions;  

�� Ease of use; and  

�� Assistance in result interpretation and presentation.   

Within the second criterion, it is important that the stakeholders are able to look at the 
system from their perspective.  Perspectives differ between individuals and groups 
depending on their experience, purpose and weltanschauung (‘world view’).  Different 
perceptions represent ‘mental models’ or systems views that are relevant to the 
stakeholders concerned (Senge 1992; Ison et al. 1997).  After all, the research will only be 
relevant in the long-term if the tools are appreciated as an essential means of learning about 
sustainable development and continuously used by stakeholders.   

Learning is the key towards successfully dealing with a rapidly changing human and 
natural environment and advancing from a re-active stance to one of developing pro-active 
natural resource management strategies within a framework of sustainable regional 
development. 
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7 Conclusions 

The OBP is about supporting natural resource management and planning.  Its inherent scale 
of inquiry is at a catchment or bioregional scale but availability of statistics forces any 
social and economic investigation to focus on statistical areas and a broader regional 
context.   

Natural-resource-based industries make substantial contributions to the regional economy 
and generate benefits for the regional community of the Kimberley.  The regional 
population has been increasing steadily, specifically in the major urban centres.  Aboriginal 
people constitute one third of regional population.  The rural areas are relatively 
disadvantaged in the national comparison, specifically those areas with a high proportion of 
Aboriginal population.  

Mining is the largest industry in terms of turnover but due to leakage and workplace 
management practices, the real contribution is relatively small.  Mining is not currently 
considered within the OBP.  Pastoralism is the most extensive industry and the one with the 
highest Aboriginal participation.  The recent emergence of the live cattle trade (with the 
associated restructuring of the pastoral industry) and a series of favourable years see the 
industry in good shape.  The core challenge at the property scale remains herd management 
(to ensure viability of the businesses) and prevention of land and water degradation.  At an 
industry level old challenges remain in the form of infrastructure and marketing and new 
challenges arise from the steady increase in Aboriginal leasehold land and the growing 
association of pastoral land with tourism activities.  

Agriculture is intrinsically linked to irrigation and recent prosperity in Ord Stage 1 and the 
likely expansion of agriculture into Ord Stage 2 guarantee the industry a key role in the 
regional economy.  There appears to be no Aboriginal participation in the industry.  Water 
reform is the key challenge with a water allocation planning process underway and 
negotiations for a transfer of irrigation scheme property rights structure and the introduction 
of COAG-conforming water charges also underway.  Through their water requirements and 
downstream impacts, water management and irrigation practices are directly linked to 
aquaculture and fishing, an industry that Aboriginal people are intimately involved in.  The 
resource rents from commercial fishing in the Joseph Bonaparte Gulf accrue largely at the 
State and national scale but regional benefits are high from recreational fishing by residents 
and tourists.  Sufficient environmental flows are required to harness those benefits into the 
future and also to sustain current levels of commercial fishing. 

“Tourism” summarises a wide range of commercial activities related to servicing the needs 
and demands of visitors to the region.  Statistics suggest that the economic multipliers 
associated with tourism are higher than for the other nature based industries and that the 
‘industry’ generates much local employment.  Tourism is closely tied with conservation, as 
nominated conservation areas are prime tourist destinations.  Increasingly tourism is 
affiliated with other industries through stays and tours and other activities being offered on 
pastoral properties, through water storage and irrigation areas being part of the profiling of 
the destination, and through recreational fishing for the prized barramundi.  Tourism is a 
fast growing industry that, unlike agriculture, is not limited by area boundaries.  
Amazingly, the most basic of information on visitor profiles including expectations, 
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activities, spending, and satisfaction is not available at all or at a scale that would help 
agencies plan and manage tourists and would enable existing businesses and potential 
(including Aboriginal) commercial participants to make sound investment decisions.  As 
Head (1999) points out, there is much hype about the economic spin-offs and the perceived 
synergies with agriculture – through an expansion of the regional airports – while the 
intensifying contradictions are being ignored.  Specifically, there is a conflict of images 
because tourists view the Kimberley as an isolated an adventurous place and there is a 
conflict of values and resource requirements which could be easily explored through socio-
economic investigation and valuation. 

This report highlights that despite rhetoric to the contrary, regional development is still 
driven by considerations of economic development, largely ignoring broader economic 
considerations, values related to lifestyle, cultural, non-market and conservation uses and 
precautionary considerations.  

Ongoing devolution of federal and State responsibilities for natural resource management 
to regional communities on the one hand and a global shift in thinking towards sustainable 
regional development on the other hand create a unique opportunity for regional 
governance.  This brings with it the onus on communities to develop the capacity to plan 
into the future and manage their resources in a manner that supports sustainable 
development.  It is argued that research and development play a crucial role in building 
capacity within the community and stakeholder groups so that they can substantially 
participate in the learning, visioning and policy setting processes that underpin regional 
governance.   

The Ord Bonaparte Program was set up to be an integrative interdisciplinary multi-agency 
R&D initiative to support sustainable regional development in the Ord-Bonaparte region.  
The OBP is, in itself, an experiment in applied research and development for 
implementation of ecologically sustainable development at the regional level.  The 
philosophy behind the OBP is grounded in systems thinking and congruent with concepts 
emerging from the field of ecological economics.  Socio-economic research is a key 
element of this approach.   

The report highlights areas where economic inquiry, supported by a series of analytical 
techniques and methods, could provide an essential contribution to developing strategies 
towards sustainable regional development.  

  



Socio-Economic Profile of Natural Resource-Based Industries  

99 

8 References 

 

ABS – see Australian Bureau of Statistics 

ACIL (1997) Ord River Stage 2 Economic Evaluation of Aquaculture Prospects, A Report 
for Fisheries Department of Western Australia. ACIL Economics and Policy Pty Ltd: 
Nedlands WA. 

Adams, P.D., Parmenter, B.R., Cabalu, H. and Johnson, D. (1996) WA 2029: Stage II:  
Modelling the WA economy to the year 2029.  Australian Centre for Economic 
Performance, for Department of Commerce and Trade (W.A.): Perth. 

Agriculture Western Australia (1997) Ord River Irrigation Area. 5th edition. Agriculture 
Western Australia: Kununurra. 

Agriculture Western Australia (1999a) Ord River Irrigation Area. 6th edition. Bulletin 
4369. Agriculture Western Australia: Perth. 

Agriculture Western Australia (1999b) Rising above the herd: An analysis of the Western 
Australia beef and cattle industry. CD rom. Agriculture Western Australia Trade and 
Development: Perth. 

Altman, J.C. (1987a). The Potential for Reduced Dependency at Aboriginal Communities in 
the East Kimberley Region. East Kimberley, Working Paper No. 18. CRES, 
Australian National University: Canberra. 

Altman, J.C. (1987b) The economic impact of tourism on the Warmun (Turkey Creek) 
community East Kimberley. East Kimberley, Working Paper No.19. CRES, Australian 
National University: Canberra. 

ANCID (2001) Australian Irrigation Water Provider, Benchmark Report for 1999/2000. 
ANCID: Tatura (Vic). 

ATSIC and the Office of National Tourism (1997) National Aboriginal and Torres Strait 
Island Tourism Industry Strategy. Commonwealth of Australia: Canberra. 

Australian Bureau of Statistics (1996) Information Paper – 1996 Census of Population and 
Housing, Socio-Economic Indexes for Areas. Catalogue 2039.0., ABS: Canberra. 

Australian Bureau of Statistics (1996)  Socio-economic indexes for areas.  ABS: Canberra. 

Australian Bureau of Statistics (2000a). Integrated Regional Database. ABS Catalogue No. 
1353.0, Canberra. 

Australian Bureau of Statistics (2000b). Integrated Regional Database: IRDB2000. ABS: 
Canberra. 

Australian Bureau of Statistics (2001). Integrated Regional Database: IRDB2001. ABS: 
Canberra. 

Basinski, J. (1990) Comments on ‘The Ord River Irrigation Area – success in the Eighties’. 
Agricultural Science 3(1): 42. 

Beckwith & Associates (1999) Kimberley water allocation planning: overview of 
stakeholder issues. Report prepared for the Water and Rivers Commission. Water and 
Rivers Commission: East Perth. 



Socio-Economic Profile of Natural Resource-Based Industries  

100 

Beech, D.F. (1975) Future prospects of irrigated agriculture in the Ord River Irrigation 
Area, N.A. pF1-F36 in, Symposium on irrigated agriculture in Northern Australia. 
North Queensland Sub-Branch, Australian Institute of Agricultural Science: 
Townsville. 

Bicknell, K.B., Ball, R.J., Cullen, R., Bigsby, H.R. (1998) New methodology for the 
ecological footprint with an application to the New Zealand economy. Ecological 
Economics 27: 149-160. 

Bridger, J.C. and Luloff, A.E. (1999) Toward an interactional approach to sustainable 
community development.  Journal of Rural Studies 15: 377-387. 

BTR – see Bureau of Tourism Research 

Bungle Bungle Working Group (1986) Final report to the Environmental Protection 
Authority. Bulletin 261. W.A. Department of Conservation and Environment, Perth. 

Bureau of Agricultural Economics (1964) The Ord River Irrigation Project: A benefit-cost 
analysis. Bureau of Agricultural Economics: Canberra. 

Bureau of Agricultural Economics (1971) The Australian Cotton Growing Industry – and 
Economic Survey 1965-65 to 1966-67. AGPS: Canberra. 

Bureau of Tourism Research (1997) Valuing Tourism: Methods and Techniques. 
Occasional Paper 28. Bureau of Tourism Research: Canberra. 

Bureau of Tourism Research (1998a) Tourism Expenditure by Domestic Visitors in 
Regional Australia. Occasional Paper 31. Bureau of Tourism Research: Canberra. 

Bureau of Tourism Research (1998b) Tourism Expenditure by International Visitors in 
Regional Australia. Occasional Paper 32. Bureau of Tourism Research: Canberra. 

Buxton, R. (1996) DroughtPlan; developing, with graziers, profitable and sustainable 
strategies to manage for rainfall variability. Research Report. CSIRO National 
Rangelands Program: Alice Springs. 

Cabalu, H.  (1996) WA 2029: Stage II: An indicative assessment of two scenarios for 
Western Australia to the year 2029. Australian Centre for Economic Performance, for 
Department of Commerce and Trade (W.A.): Perth. 

CALM see Dept. of Conservation and Land Management W.A. 

Campbell White & Associates (2001) Ord River Irrigation Area: Hydrology and 
Economics Modelling for Water Allocation. Draft report. Campbell White & 
Associates: Femantle. 

Caton, A. & McLoughlin, K. (eds) (2000) Fishery Status Reports 1999: Resource 
Assessments of Australian Commonwealth Fisheries. Australian Bureau of Rural 
Sciences: Canberra. 

Centre for International Economics  (1997)  Sustainable natural resource management in 
the rangelands. Centre for International Economics: Canberra. 

Checkland, P. (1981) Systems Thinking, Systems Practice. John Wiley & Sons: Chichester. 

Common, M. (1996) What is Ecological Economics? P6-20 in, Gill, R. (ed) R&D Priorities 
for Ecological Economics. Occasional Paper 09/96. LWRRDC: Canberra. 

Costanza, R., Wainger, L., Folke, C and Maeler, K.G. (1993) Modelling complex 
ecological economic systems. BioScience 43: 545-555. 



Socio-Economic Profile of Natural Resource-Based Industries  

101 

Costanza, R., Segura, O., and Martinez-Alier, J. (1996) Integrated envisioning, analysis, 
and implementation of a sustainable and desirable society. p1-16 in, Costanza, R., 
Segura, O., and Martinez-Alier, J. (eds) Getting down to Earth. Island Press: 
Washington DC. 

Cotsee, T. & Kleyn, G. (2000) Opportunities abound in the Kimberley region. WA Business 
News 11-17 May 2000: 4-7. 

Crough, G. and Christopherson, C. (1993) Aboriginal people in the economy of the 
Kimberley Region. Australian National University, North Australia Research Unit: 
Darwin. 

CSIRO (1978) CSIRO's research in and for the Ord River Irrigation Area. CSIRO: 
Canberra. 

CSIRO (1999) Ord-Bonaparte Program: R&D Plan 2000-2005. CSIRO Tropical 
Agriculture: Brisbane. 

Davidson, B. (1972)  The Northern Myth: Limits to Agricultural and Pastoral Development 
in Tropical Australia. 3rd ed. (first published 1965). Melbourne University Press: 
Melbourne.  

Davidson, B. & Graham-Taylor, S. (1982) Lessons from the Ord. Centre for Independent 
Studies: St. Leonards (NSW). 

Davies, R. J-P. (1987) Conservation priorities in north-western Australia. East Kimberley 
working paper, no. 16. CRES, Australian National University, Canberra. 

Department of Commerce and Trade  (1996) WA 2029: Stage II: Overview of study.  
Department of Commerce and Trade (W.A.): Perth. 

Department of Natural Resources (1976). An outline of the Ord Irrigation Project Western 
Australia. AGPS: Canberra. 

Deptartment of Conservation and Land Management W.A. (1995) Purnululu National Park 
: management plan 1995-2005.  Department of Conservation and Land for the 
National parks and Nature Conservation Authority, Western Australia: Perth. 

Dillon, M.C.  (1985) Structural change in Wyndham. East Kimberley working paper no. 9. 
CRES, Australian National University: Canberra. 

Dillon, M.C. (1985) Pastoral resource use in the Kimberley: a critical review. East 
Kimberley Working paper no. 4.  CRES, Australian National University: Canberra. 

Dortch, C.E. (1997) Aboriginal occupation in the limestone caves and rock shelters of the 
Leeuwin-Naturaliste region, Western Australia: research background and 
archaeological perspective. Western Australian Naturalist, 18 Dec. 1997, p. 191-206 

Ekins, P. (1996) Towards an economics for environmental sustainability. p129-152 in, 
Costanza, R., Segura, O., and Martinez-Alier, J. (eds) Getting down to Earth. Island 
Press: Washington DC. 

Embry, J. and Gartrell, P. (2000) Horticulture budget guide for the Ord River irrigation 
area. Handbook. Agriculture Western Australia: Kununurra. 

Fenton, M. and Coakes, S. (1999). Social impact assessment and TRC analysis.  An 
application of TRC –analysis to water resource management. Proceedings of Country 
Matters Conference. Bureau of Rural Sciences: Canberra. 

Fisheries Western Australia (1999) Fisheries Management Paper No.131, Managament 
Directions for Western Australia’s Estuarine and Marine Embayment Fisheries. A 
Strategic Approach to Management. Fisheries Western Australia: Perth. 



Socio-Economic Profile of Natural Resource-Based Industries  

102 

Gallopín, G.C. (1996) Technological intensity, technological quality, and sustainable 
development. p185-200 in, Costanza, R., Segura, O., and Martinez-Alier, J. (eds) 
Getting down to Earth. Island Press: Washington DC. 

Gardiner, H.G. (1998) The Ord sugar industry – a greenfield project. p:283-289 in, 
Outlook 98. ABARE: Canberra. 

Gardiner, H.G. & Associates (1998) Ord Land and Water, Issues Paper. Prepared on behalf 
of Ord Land & Water. H.G. Gardiner: Perth. 

Gardiner, H.G. and Gardiner, M.A. (1999) Factors affecting yields of sugar on the Ord 
River. HG Gardiner & Associates: Kununurra. 

Gates, C. (1999) Community governance. Futures 31: 519-525. 

Gatzweiler, F.W. (1999) Contingent valuation of environmental functions – a participatory 
method to estimate the total value of rubber forest gardens in west Kalimantan. 
Quarterly Journal of International Agriculture 38: 128-139. 

Global Tourism & Leisure (1996) Kimberley Aboriginal Cultural Tourism Strategy. Report 
for the Kimberley Aboriginal Tourism Association. Global Tourism & Leisure Pty 
Ltd: Perth. 

Gonzales, N.L. (ed) (1978) Social and Technological Management in Dry Lands. Westview 
Press: Boulder: Colorado. 

Government of Western Australia (2000) A regional development policy for Western 
Australia.  Regional Development Council, C/o Department of Commerce and Trade, 
Western Australia: Perth. 

Government of Western Australia and Government of the Northern Territory (1994) Ord 
River Irrigation Project. A review of its expansion potential: Perth. 

Greiner, R. and Cacho, O. (2001) On the efficient use of a catchment’s land and water 
resources: whether and how to control dryland salinisation. Ecological Economics. In 
print.. 

Greiner, R. and Johnson, A.K.L. (2000) The Northern Myth revisited: A resource 
economics research response to renewed interest in the agricultural development of 
the Kimberley region. Australian Agribusiness Perspective 8, paper 38 
(www.agribusiness.asn.au).. 

Gupta, A. (1996) Social and ethical dimensions of ecological economis. p91-116 in, 
Costanza, R., Segura, O., and Martinez-Alier, J. (eds) Getting down to Earth. Island 
Press: Washington DC. 

Haberkorn, G., Hugo, G. Fisher, M. and Aylward, R. (1999) Country maters: Social atlas 
of rural and regional Australia. Bureau of Rural Sciences: Canberra. 

Hacker, R.B.(ed) (1982) The problems and prospects of the Kimberley pastoral industry. 
Kimberley Regional Development: Perth. 

Hannah, A.C. (1997) The world sugar market and reform. Cooperative Sugar 29: 251-265. 

Hassell and Associates Pty Ltd in association with Coffey MPW Pty Ltd (1993) The Ord 
River Irrigation Project Past, Present and Futures: An economic evaluation, Stage 1 / 
prepared for the Kimberley Water Resources Development Office. Kimberley Water 
Resources Advisory Board: Perth. 

Head L. (1999) The Northern myth revisited? Aborigines, environment and agriculture in 
the Ord River Irrigation Scheme, stages one and two. Australian Geographer 30: 141-
158. 



Socio-Economic Profile of Natural Resource-Based Industries  

103 

Head, L. (1999) The Northern Myth revisited: Aborigines, environment and agriculture in 
the Ord River Irrigation Scheme; stages one and two. Australian Geographer 30: 141-
158.   

Hoaton, D., Blake, D., Mory, A., Tyler, I., Pittavino, M., Allen, B., Kampard, J. and 
Oswald-Jacobs, I. (1997) Bungle Bungle Range: Purnululu National Park, East 
Kimberley, Western Australia: a guide to the rocks, landforms, plants, animals, and 
human impact. Australian Geological Survey Organization, Canberra. 

Hopkins, A.J.M., Coker, J., Beeston, G.R., Bowen, P. and Harvey, J.M. (1996) 
Conservation status of vegetation units throughout Western Australia. Australian 
Nature Conservation Agency. 

Hubbard L.J. and Brown, W.A.N. (1979) The regional impacts of irrigation development in 
the Lower Waitaki. Research Report, Agricultural Economic Research Unit. Lincoln 
College: New Zealand. 

Ison, R.L., Maiteny, P.T., Carr, S. (1997) Systems methodologies for sustainable natural 
resources research and development. Agricultural Systems 55: 257-272. 

Jackson, S. 1996. Response – Kimberley Region. In, Still Our Country: Submission to the 
National Rangeland Management Working Group for the National Strategy for 
Rangeland Management and Action Plan. Central Land Council. 

Johnson A.K.L, Shrubsole, D., and Merrin M. (1996) Integrated catchment management in 
northern Australia: from concept to implementation. Land Use Policy 13: 303-316. 

Johnson, A.K.L., Cowell, S., Lonergan, N., Dews G., and Poiner I. (1999) Sustainable 
development of tropical Australia: R&D for management of land, water and marine 
resources.  LWRRDC Occasional Paper. 05/99. Land and Water Resources Research 
and Development Commission: Canberra. 

Johnson, A.K.L., Shrubsole, D. and Merrin, N. (1996) Integrated catchment management in 
northern Australia: from concept to implementation.  Land Use Policy 13: 303-316.   

Johnson, P.L. (2001) An input-output table for the Kimberley Region of Western Australia. 
Kimberley Development Commission and The University of Western Australia: 
Perth. 

KDC – see: Kimberley Development Commission 

Kimberley Development Commission (1996) The economic impact of irrigated agriculture 
in the Ord River Area. Technical Paper. Kimberley Development Commission: 
Kununurra. 

Kimberley Development Commission (1997) Kimberley Region W.A. Economic 
Development Strategy 1997-2010. Kimberley Development Commission: Kununurra. 

Kimberley Development Commission  (2000) Kununurra-Wyndham Area Development 
Strategy.  Western Australian Planning Commission: Perth. 

Kimberley Development Commission and the WA Department of Transport (1997) 
Kimberley Transport Towards 2020: The Kimberley Region Transport Strategy. 
Kimberley Development Commission: Kununurra.  

Kimberley Land Council (1994) The Kimberley Aboriginal Pastoralists Project.  
Kimberley Land Council: Kimberley. 

Kimberley Land Council (1995) Kimberley Aboriginal Labour Force: A preliminary survey 
of Aboriginal employment, education and training in the Kimberley region. 
Kimberley Land Council: Kununurra. 



Socio-Economic Profile of Natural Resource-Based Industries  

104 

Kimberley Pastoral Industry Inquiry (1985)  Kimberley Pastoral Industry Inquiry: an 
industry and government report on the problems and future of the Kimberley pastoral 
industry: Perth. 

KLC – see: Kimberley Land Council 

KPII – see: Kimberley Pastoral Industry Inquiry 

Kununurra Visitor Centre (1985) Destination Kununurra and the East Kimberley region. 
Kununurra Visitor Centre: Kununurra. 

Langton, M., Epworth, D., and Sinnamon, V. n.d. Indigenous Social, Economic and 
Cultural Issues in Land, Water and Biodiversity Conservation: A Scoping Study for 
WWF Australia. Centre for Indigenous Natural and Cultural Resource Management: 
Northern Territory University: Darwin. 

Laurie, V. (2000) Kings of the welfare state. The Australian Magazine 33, September 9-10 
2000. 

Lawson, W.J. (1985) The Ord River irrigation Project: a bibliography. Griffith University 
Library, Nathan (QLD). 

Leff, E. (1996) From ecological economics to productive ecology: perspectives on 
sustainable development from the South. P77-89 in, Costanza, R., Segura, O., and 
Martinez-Alier, J. (eds) Getting down to Earth. Island Press: Washington DC. 

LeProvost Dames & Moore (1999) Kimberley Aquaculture Development Strategy Lake 
Argyle Barramundi Aquaculture Industry: Strategic Environmental Review. Fisheries 
Western Australia: Perth. 

Leslie, J.K. and Byth, D.E. (1998). An analysis of sugar production issues in the Ord River 
Irrigation Area: Preliminary Report. Report for the SRDC and the Ord Sugar 
Industry Board. 

Lockwood, M. (1999) Environmental Economic R&D for Sustainable Natural Resource 
Management in Rural Australia: a Potential Role for LWRRDC. P42-63 in, Mobbs, 
C. and Dovers, S. (eds) Social, Economic, Legal, Policy and Institutional R&D for 
Natural Resource Management: Issues and Directions for LWRRDC. Occasional 
paper 01/99. LWRRDC: Canberra. 

Mahony, N. and Wegener, M. (1999) Farm feasibility studies for sugarcane production in 
the Nebo and Blue Mountain districts of central Queensland. p280-286 in, Hogarth 
D.M. (ed) Proceedings of the 1999 Conference of the Australian Society of Sugar 
Cane Technologists, Townsville Australia, 27-30 April 1999. Editorial Services: 
Brisbane, Australia.  

Malcolm J. and Bishop J. (2001) Northern Prawn Fishery and Kimberley Prawn Fishery 
2000. Report Log-103, Australian Fisheries Management Authority, Canberra. 

Martinez-Alier, J. and O’Conner, M. (1996) Ecological and economic distribution conflicts. 
p153-183 in, Costanza, R., Segura, O., and Martinez-Alier, J. (eds) Getting down to 
Earth. Island Press: Washington DC. 

Maunsell McIntyre (2001) Study into the live cattle export industry and the role of the Port 
of Darwin in the industry. Northern Territory Department of Transport and Works: 
Darwin. 

McGieh D. (1987) Agriculture in the Ord River irrigation area. Search 18, 179-182. 

McGieh D. (1990) The Ord River irrigation area – success in the Eighties. Agricultural 
Science 3, 39-41. 



Socio-Economic Profile of Natural Resource-Based Industries  

105 

Meadows, D. (1996) Envisioning a sustainable world. P117-152 in, Costanza, R., Segura, 
O., and Martinez-Alier, J. (eds) Getting down to Earth. Island Press: Washington DC. 

Midmore, P. (1991) Input-output in agriculture: a review. p5-20 in, Midmore P. (ed) Input-
output models in the agricultural sector. Avebury: Aldershot, Hants (UK). 

National Natural Resource Management Task Force (1999) Managing Natural Resource in 
Rurual Australia for a Sustainable Future. A discussion paper for developing a 
national policy. Draft. Agriculture, Fisheries and Forestry--Australia: Canberra. 

O’Conner M., Faucheux S., Froger, G., Funtowicz, S., and Munda, G. (1996) Emergent 
complexity and procedural rationality: post-normal science for sustainability. p223-
248 in, Costanza, R., Segura, O., and Martinez-Alier, J. (eds) Getting down to Earth. 
Island Press: Washington DC. 

Osman, M.A.E.K. (1998) An analytical study of world prices of sugar through 1980/1981 – 
1995/1996 period. Assiut Journal of Agricultural Sciences 29, 195-210. 

Patterson, R.A.  (1965)  The economic justification of the Ord River Irrigation Project.  
Australian and New Zealand Association for the Advancement of Science, 38th 
Conference: Hobart. 

Penn, J. (ed) (2000) State of the Fisheries: Fisheries Western Australia 1999/2000. 
Fisheries Research Division, Fisheries Western Australia, Perth. 

Plein, L.C., Green, K.E., Williams, D.G. (1998) Organic planning – a new approach to 
public participation in local governance. Social Science Journal 35: 509-523. 

Richards, N. (1999) Development of Horticulture in the Ord River Irrigation Area: From 
Stage 1 to Stage 2. Bulletin No 4382. Agriculture WA: Kununurra. 

Robins, C. and Somers, I. (2001) Fishery Statistics. p.141-164 in, P.C. Pownall (ed) Update 
for Fishery Statistics in Australia’s Northern Prawn Fishery: the first 25 years. 
NPF25, Cleveland QLD.  

Robins, C. and Somers, I. (2001) Update for Fishery Statistics in Australia’s Northern 
Prawn Fishery: the first 25 years 1994. In, P.C. Pownall (ed) pp 141-164, NPF25, 
Cleveland QLD. 

Robinson, M.H. (1997) Community input-output models for rural area analysis with an 
example from central Idaho. Annals of Regional Science 31: 325-351. 

Schembri, P. (1999) Adaptation costs for sustainable development and ecological 
transitions: a presentation of the structural model M3ED with reference to French 
energy-economy-carbon dioxide emission prospects. International Journal of 
Environment and Pollution 11: 542-564. 

Senge, P.M. (1992) The fifth discipline: The art and practice of the learning organization. 
Century Business: London.  

Siewert, R. (1998) Conserving environmental values of the Ord. Proceedings of the 
Environmental Sypomsium, “The Issues Facing the Ord Today”. Ord Land and 
Water: Kununurra. 

Stevens, S. (1986) Inhabited National Parks: indigenous people in protected landscapes. 
East Kimberley working paper, no. 10. CRES, Australian National University: 
Canberra. 

Sullivan, P. (1987) Aboriginal Community representative organizations: intermediate 
cultural processes in the Kimberley region, Western Australia. East Kimberley 
Working Paper no. 22. CRES, Australian National University: Canberra. 



Socio-Economic Profile of Natural Resource-Based Industries  

106 

Sutherland, D. (1997) The socio-economic benefits of mining: A resource development case 
study from the Kimberley Region in Western Australia. Master Thesis, Graduate 
School of Business, NT University: Darwin.  

Tainter, J.A. (1996) Complexity, problem solving and sustainable societies. p61-76 in, 
Costanza, R., Segura, O., and Martinez-Alier, J. (eds) Getting down to Earth. Island 
Press: Washington DC. 

Thackway, R. & Cresswell, I.D. (eds) (1995)  An Interim Biogeographic Regionalisation 
for Australia: a framework for establishing the national system of reserves, Version 
4.0. Australian Nature Conservation Agency: Canberra. 

Van Kooten, G.C. (1993) Land resource economics and sustainable development: 
economic policies and the common good. University of British Columbia Press: 
Vancouver.  

Walker K.J. (1973) The politics of national development: the case of the Ord River 
Scheme.  Public Administration 32: 93-113. 

Water and Rivers Commission (1999) Draft Interim Water Allocation Plan – ORD River, 
Western Australia. Water and Rivers Commission: East Perth. 

Western Australia Office of Water Regulation (1999) Water services regulation in Western 
Australia. Office of Water Regulation: Perth. 

Western Australian Tourist Commission (1982..2001) data cards of visitor statistics.  
Western Australian Tourist Commission: Perth. 

Woinarski, J.C.Z. (1990) A survey of the wildlife and vegetation of Purnululu (Bungle 
Bungle) National Park and adjacent areas.  Final report to W.A. Department of 
Conservation and Land Management from CSIRO Wildlife and Ecology: Darwin. 

World Commission on Environment and Development (1987) Our common future. Oxford 
University Press: New York. 

Young, E. (1988) Aboriginal Cattle Stations in the East Kimberley: Communities or 
Enterprises. East Kimberley Working Paper No. 21. CRES, Australian National 
University: Canberra. 

Young, N. (1979) Ord River Irrigation Area Review: 1978. AGPS: Canberra. 

 

 

 



Socio-Economic Profile of Natural Resource-Based Industries  

107 

Appendix 1: Measures of economic activity 

(Source: Encyclopædia Britannica) 

There are basically two ways of measuring national economic activity: as the money value 
of the total production of goods and services during a given period (usually a year) or as the 
total of incomes derived from economic activity after allowance has been made for capital 
consumption.  

The most commonly used indicator of national output is the gross national product (GNP), 
which is a measure of the total market value of currently produced finished goods and the 
value of services rendered. Because national output includes goods and services that are 
highly diverse in nature and some that are not in fact placed on the market, the 
determination of market value is difficult and somewhat imprecise. Nonetheless the use of a 
common basis of valuation makes it possible to obtain a total that fairly represents the level 
of output of a country. The rule that only currently produced goods and services should be 
counted ensures that only production occurring in the course of a given year is included and 
that any transaction in which money changes hands but no good or service does so in return 
(so-called transfer payments, e.g., unemployment or social-security payments, gifts) is 
excluded. The rule that only finished or final goods must be counted is necessary to avoid 
double or triple counting of raw materials, intermediate products, and final products. For 
example, the value of automobiles already includes the value of the steel, glass, rubber, and 
other components that have been used to make them.  

National income may be derived from the GNP by making allowances for certain non-
income costs included in the GNP, mainly the costs of indirect taxes, subsidies, and the 
consumption of fixed capital (depreciation). National income thus calculated represents the 
aggregate income of the owners of the factors of production; it is the sum of wages, 
salaries, profits, interest, dividends, rent, and so on.  

The data accumulated for calculating the GNP and national income may be manipulated in 
a number of ways to show various relationships in the economy. Common uses of the data 
include: breakdowns of the GNP or the closely related gross domestic product (GDP) 
according to types of product or according to functional stages in its generation; 
breakdowns of national income by type of income; and analyses of the sources of financing 
(depreciation; savings by individuals, corporations, or institutions; and national deficits). 
The GNP is identical to GDP except that the latter does not include the income accruing to 
a nation's residents from investments abroad (minus the income earned in the domestic 
economy accruing to non-nationals from abroad). 

In practice, statisticians face a number of difficulties and complications in computing the 
national product and income. Although there is a wealth of information available from 
regular production returns made by companies, from value-added tax figures, from income 
and corporation tax returns, and from other reports relating to incomes or expenditures, they 
are all incomplete, subject to errors, and based on different definitions and valuation 
methods. Statisticians have developed various techniques for estimating and adjusting so as 
to improve the quality of the figures. Much indirect evidence is used to close gaps in data. 
Margins of error that accompany published calculations are themselves subject to error. 
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Thus simple comparisons of, for example, one nation's reported national product and 
income with another's may be misleading. National accounting remains an inexact science, 
but it constitutes an invaluable tool for economic planners and government budget makers. 
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Appendix 2: Variables for SEIFA indices 

 

Index of Relative Socio-Economic Disadvantage 

weight between 0.2 and 0.3 

�� Persons aged 15 and over with no qualifications (%) 

�� Families with income less than $15,600 (%) 

�� Families with offspring having parental income less than $15,600 (%) 

�� Females (in labour force) unemployed (%) 

�� Males (in labour force) unemployed (%) 

�� Employed Females classified as ‘Labourer & Related Workers’ (%) 

�� Employed Males classified as ‘Labourer & Related Workers’ (%) 

�� Employed Males classified as ‘Intermediate Production and Transport Workers’ (%) 

�� Persons aged 15 and over who left school at or under 15 years of age (%) 

�� One parent families with dependent offspring only (%) 

�� Households renting (government authority) (%) 

weight between 0.1 and 0.2 

�� Persons aged 15 and over separated or divorced (%) 

�� Dwellings with no motorcars at dwelling (%) 

�� Employed Females classified as ‘Intermediate Production & Transport Workers’ (%) 

�� Employed Females classified as ‘Elementary Clerical, Sales & Service Workers’ (%) 

�� Employed Males classified as ‘Tradespersons’ (%) 

�� Persons aged 15 and over who did not go to school (%) 

�� Aboriginals or Torres Strait Islanders (%) 

�� Occupied private dwellings with two or more families (%) 

�� Lacking fluency in English (%) 

 

Urban Index of Socio-Economic Relative Advantage 

weight between 0.3 and 0.5 

�� Families with income greater than $77,999 (%) 

�� Employed Males classified as ‘Managers or Administrators’ (%) 

�� Employed Persons classified as ‘Professionals’ (%) 

�� Persons aged 15 and over with degree or higher (%) 
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weight between 0.2 and 0.3 

�� Employed Females classified as ‘Managers or Administrators’ (%) 

�� Employed Males classified as ‘Associate Professionals’ (%) 

�� Dwellings with 4 or more bedrooms (%) 

�� Persons aged 15 and over at CAE or university (%) 

weight between 0.1 and 0.2 

�� Employed Females classified as ‘Advanced Clerical & Social Workers’ (%) 

�� Employed Males classified as ‘Advanced Clerical & Social Workers’ (%) 

�� Employed Females classified as ‘Associate Professionals’ (%) 

�� Dwellings with 3 or more cars (%) 

�� Households owning dwellings (%) 

�� Average number of bedrooms per person 

�� Households owning or purchasing dwellings (%) 

 

Rural Index of Socio-Economic Relative Advantage 

weight between 0.3 and 0.4 

�� Employed Males classified as ‘Professionals’ (%) 

�� Employed Males classified as ‘Associate Professionals’ (%) 

�� Persons aged 15 and over with degree or higher (%) 

weight between 0.2 and 0.3 

�� Households purchasing dwelling (%) 

�� Employed Females classified as ‘Professionals’ (%) 

�� Employed Females classified as ‘Advanced Clerical & Social Workers’ (%) 

�� Employed Females classified as ‘Associate Professionals’ (%) 

�� Employed Males classified as ‘Intermediate Clerical, Sales and Service Workers’ (%) 

�� Persons aged 15 and over with trade or ‘other’ qualification (%) 

�� Persons aged 15 and over at CAE or university (%) 

�� Families with income greater than $77,999 (%) 

weight between 0.1 and 0.2 

�� Persons aged 15 and over at TAFE (%) 

�� Employed Males classified as ‘Advanced Clerical & Social Workers’ (%) 
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Index of Economic Resources 

weight between 0.2 and 0.4 

�� Households owning or purchasing dwelling (%) 

�� Dwellings with 4 or more bedrooms (%) 

�� Families with family structure other than two parent or single parent with dependent 
offspring or consisting of a couple only, and income greater than $77,999 (%) 

�� Families consisting of a two-parent family with dependent offspring, and income 
greater than $77,999 (%) 

�� Families consisting of a couple only, and with income greater than $62,399 (%) 

�� Families consisting of a single parent with dependent offspring, with income greater 
than $31,199 (%) 

�� Mortgage greater than $1,300 per month (%) 

�� Rent greater than $249 per week (%) 

weight between 0 and 0.2 

�� Households purchasing dwelling (%) 

�� Households owning dwelling (%) 

�� Dwellings with 3 or more motor cars (%) 

�� Average number bedrooms per person 

weight between -0.2 and 0 

�� Households in improvised dwellings (%) 

�� Households renting (government authority) (%) 

�� Households renting (non-government authority) (%) 

�� Dwellings with 1 or no bedrooms (%) 

�� Rent less than $74 per week (%) 

�� Families consisting of a single parent with dependent offspring, with income less than 
$15,600 (%) 

weight between -0.3 and -0.2 

�� Families consisting of a couple only, and with income less than $15,600 (%) 

�� Families with family structure other than two parent or single parent with dependent 
offspring or consisting of a couple only, and income less than $26,000 (%) 

�� Families consisting of a two-parent family with dependent offspring, and income less 
than $26,000 (%) 

�� Dwellings with no motorcars (%) 
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Index of Education and Occupation 

weight between 0.2 and 0.4 

�� Employed Males classified as ‘Professionals’ (%) 

�� Employed Females classified as ‘Professionals’ (%) 

�� Persons aged 15 and over at CAE or university (%) 

weight between 0 and 0.2 

�� Employed Males classified as ‘Associate Professionals’ (%) 

�� Employed Females classified as ‘Advanced Clerical & Social Workers’ (%) 

�� Employed Males classified as ‘Advanced Clerical & Social Workers’ (%) 

�� Employed Males classified as Intermediate Clerical, Sales & Service Workers’ (%) 

weight between -0.2 and 0 

�� Employed Females classified as ‘Tradespersons’ (%) 

�� Employed Males classified as ‘Tradespersons’ (%) 

�� Employed Females classified as ‘Elementary Clerical, Sales & Service Workers’ (%) 

�� Employed Females classified as ‘Intermediate Production & Transport Workers’ (%) 

weight between -0.4 and -0.2 

�� Employed Males classified as ‘Intermediate Production & Transport Workers’ (%) 

�� Employed Females classified as ‘Labourer & Related Workers’ (%) 

�� Employed Males classified as ‘Labourer & Related Workers’ (%) 

�� Males (in labour force) unemployed (%) 

�� Females (in labour force) unemployed (%) 

�� Persons aged 15 and over who left school at or under 15 years of age (%) 

�� Persons aged 15 and over with no qualifications (%) 
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