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Executive Summary 

Development of water infrastructure can provide an effective means of facilitating regional 
development, and with it, job and wealth creation.  

The Burnett region is characterised by variable rainfall and prolonged periods of drought.  It 
also suffers from amongst the highest levels of unemployment and the lowest levels of 
income in the State. This combination of factors renders the region particularly amenable to 
projects that generate wealth and create jobs. 

This study considers the economic consequences of the following water storage facilities 
being constructed in the Burnett region:  

§ a dam on the Lower Burnett River with an annual yield in the order of 124,200 ML 
per annum at medium priority plus 20,000 ML at high priority – for urban and 
industrial; 

§ augmentation of the existing Walla Weir on the Burnett River to provide an 
additional yield of up to 15,295 ML per annum at medium priority; 

§ raising of the existing Jones Weir on the Burnett River to provide an additional yield 
of 4,600 ML per annum at medium priority plus 200 ML at high priority; 

§ construction of a new weir on the Burnett River at Eidsvold to provide an additional 
yield of 23,800 ML per annum at medium priority; and 

§ construction of a new weir near Barlil on Barambah Creek to provide an additional 
yield of 6,000 ML per annum at medium priority.  

The likely long-term uses of the additional water are considered, and from those uses the 
impact of the additional economic activity enabled by the water storages is estimated.  First, 
a cost benefit analysis of the dam is considered based on the expected yield of the additional 
economic activity afforded by the increased water supply.   

The results are that the construction of the water infrastructure is likely to have strongly 
positive impacts.  Depending upon the assumptions concerning the speed of the take up of 
the water and the assumed discount rate, the net benefits of the infrastructure is estimated at 
between $1.7 billion and $2.9 billion. 
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In order to assess the full potential economic impact of this infrastructure on the regional and 
national economies, the developments expected to emerge were considered as four discreet 
integrated projects: 

§ infrastructure for additional water availability; 

§ additional agriculture and pastoral production linked with the availability of the 
new water allocations; 

§ the proposed construction and operation of a pulp mill project linked with 
Bundaberg 2000+ project – this project is dependent upon the increased production 
of sugar cane to provide feed for this mill;  

§ the proposed construction and operation of a chicory plant, relying, in part on new 
water allocations.  

Other developments for which there is greater uncertainty as to whether they will be 
progressed were not considered.  The results of the analysis highlight the very considerable 
benefits to the local and national economy from the construction of the water storage 
infrastructure. 

The construction phase for all of the projects in total will produce nearly 1200 full time 
equivalent jobs and support the retention of an existing 1700 jobs.  The Wide Bay-Burnett 
region benefits most of the regions with residents of this region gaining approximately two 
thirds of these new FTEs.  

The more substantial and enduring benefits from the project arise from the increased 
agricultural production. This suggests an increased production of over $1 billion per annum 
in direct terms and over $1.6 billion in increased turnover (output).  This suggests net wealth 
creation of $800million per annum.  Together with the pulp mill, this could be expected to 
create nearly $2 billion per annum in increased total output for the economy.  

It is expected that the agricultural production enabled by the construction of the water 
storage infrastructure will support the creation of over 7500 jobs, three quarters of which 
could be expected to be created in the Wide Bay-Burnett region.  In addition, the operation of 
the proposed pulp mill plant could be expected to generate over 1000 jobs, nearly half of 
which could be expected to be created in the Wide Bay-Burnett region. It is possible that a 
further 300 jobs could be provided if a chicory plant proceeds in the region.  
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1 Introduction 

1.1 The Burnett region 

Development of water infrastructure is one of the instruments being used by the Queensland 
Government to facilitate regional development and with it, wealth and job creation.   

The development being considered on this occasion is focused on the Burnett River 
catchment and would involve the construction of a dam and two weirs and augmentation of 
two existing weirs.  The additional yield created would be used for irrigated agriculture, 
industrial expansion, urban use and environmental flows. 

The Burnett region has been characterised by:  

§ particularly variable rainfall and prolonged periods of drought; 

§ high levels of unemployment; 

§ low income levels; and 

§ relatively high levels of surplus capacity. 

The convergence of these factors means that the development of water infrastructure can 
provide a particularly effective vehicle for simultaneously addressing these circumstances - 
additional supplies of water have the potential to generate wealth and create new jobs in a 
populated part of regional Queensland.  

Consequently, development of the water resources of the Burnett River catchment is seen as 
a particularly attractive option for Queensland.  The area is well populated and already 
supports many forms of intensive agriculture and is well served by existing economic and 
social infrastructure.   

1.2 Data 

There have been numerous studies over recent years that are relevant to the proposed water 
storage works in the Burnett including completion of a Water Allocation Management Plan 
for the Burnett Basin that indicated that entitlement to the associated volume of water could 
be obtained from the resource regulator.   

The study draws heavily upon previous studies, detailed consultations with local and 
government stakeholders, professional experience and rigorous analyses to arrive at 
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objective conclusions and recommendations.  Agencies that assisted directly included 
Burnett Water Pty Ltd, the Water Infrastructure Task Force and the Bundaberg State 
Development Centre within the Department of State Development, SunWater, Bundaberg 
Sugar, Multiplex, Queensland Fruit and Vegetable Growers, CANEGROWERS at 
Bundaberg, Department of Primary Industries and Department of Natural Resources and 
Mines.  

1.3 Outline of this paper 

This report has been developed to provide a comprehensive economic assessment of the 
projects. It contains the following sections:  

§ section 2 provides an overview of the Burnett region;  

§ section 3 outlines the data; 

§ section 4 contains an economic cost benefit analysis for the project in accordance 
with the Guidelines for Financial and Economic Evaluation of New Water Infrastructure in 
Queensland (the Treasury Guidelines); and 

§ section 5 assesses the economic impacts of the projects in accordance with the 
requirements of the Environmental Impact Statements (EIS) under the State 
Development and Public Works Organisation Act 1971; and 

§ section 6 concludes by considering the impediments to growth. 

The financial analysis requirements set out in section 6 of the Guidelines for Financial and 
Economic Evaluation of New Water Infrastructure in Queensland will be addressed in a further 
report to be completed during 2001.  

This report has been produced in conjunction with Alliance Resource Economics and 
Professor John Mangan.  
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2 Overview of the Burnett Region 

2.1 Introduction 

The Burnett region has exhibited many characteristics that high unemployment  

§ labour force issues and employment; 

§ income and economic growth; and  

§ population. 

The key point is that the economic performance of the Wide-Bay region has failed to 
converge towards the rest of the Queensland economy, as standard economic theory would 
suggest. This indicates that the area is lacking sufficient drivers of growth, particularly in 
terms of infrastructure, both physical and social, and in a sufficiently strong export base.  

2.2 Labour force and employment 

The Wide Bay Burnett Region exhibits the twin labour market problems of:  

§ high unemployment rates; and  

§ low labour force participation.   

For example, the twelve-month average to August 2001, the all-persons average 
unemployment rate for the Wide Bay Burnett Region was 12.7%, among the highest of any 
region in Australia.  This compared with 8.3% for Queensland as a whole. 1   

Taken over the period 1987-2001, the underlying level of unemployment (Figure 2.1) appears 
relatively stable with a slight (although not statistically significant) upward trend. 

 

                                                 

1  Another comparison can be made based on the Comparative small area unemployment data 

supplied by the Department of Employment Workplace Relations and Small Business 

(DEWRSB) - which showed significantly higher unemployment rates for the Wide Bay-

Burnett region compared to Queensland as a whole (14.8% compared to 8.9%) for the March 

2001 quarter. 
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Unemployment Rate in Wide Bay-Burnett:
September 1987 to August 2001
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Figure 2.1 Unemployment rate in Wide Bay Burnett: September 1987 to August  
2001 

 

 

 

 

 

 

 

 

 

Source: Australian Bureau of Statistics 

In addition, the region performs poorly relative to the Queensland average in relation to the 
following:  

§ lower percentage of full-time jobs (69%  compared to 72%) 

§ higher percentage of part-time jobs (31%  compared to 28%) 

§ lower participation rates for both sexes; females (47%  compared to 57%) and males 
(62% compared to 73%). 

Of the 390,800 net new jobs created in Queensland over the period 1991-2001, 5,300 were 
created in Wide-Bay Burnett. This was little more than a quarter of the region’s expected 
share (based on actual percentage in 1991) over the period (21,100) and indicates that the 
region declined in relative importance as a source of jobs in Queensland.   

The job performance in Wide Bay Burnett is a direct function of its current industry structure 
(industry mix) with an under performing agricultural and other primary industry sector and 
a relative under-development of services.  
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The Wide-Bay Burnett region had 6.6% (174,898) of the State’s Population aged 15 years and 
over at the time of the 1996 Census of Housing and Population.  Among this group there is 
some indication of below state average performance in education and training attainment: 

§ 22.4% left school at 14 years or below was compared to a State average of 15.4%; 

§ 14.8% possessed some form of vocational qualification (either basic, skilled or 
associate diploma level) compared with 15.6% for the State as a whole; and  

§ 33.1% of the regional population 15 years and above had post-school qualifications 
compared to a Queensland percentage of 38.5%.   

Taken overall the data indicate a relative skill and educational disadvantage for the region.  

2.3 Income levels 

Income levels in the Wide Bay-Burnett region are also low relative to State average.  For 
example, according to the 1996 Census, over 80% of the region had average weekly incomes 
below $500 compared to a State average of $654.80 (ABS C-Data 1996 Census Database 1997).  
This merely confirms the region’s status as one of the lowest average income areas as 
revealed through the 1981 and 1986 Census statistics. 

Similarly the Bureau of Rural Science found that incomes in the Wide Bay-Burnett region 
were between 10-20% below the rural average across Australia.  Average rural incomes were 
over 13% below metropolitan averages.2  Similarly, the ratio of benefits received to tax paid 
in the Burnett region is much higher than the Queensland average, again indicating a weak 
and highly dependent economy producing low incomes. 

2.4 Population 

The Wide Bay-Burnett Statistical Division has a total area of 52,301 square kilometres (3.0% 
of the State’s Total area) and incorporates 21 local Government areas. The region's estimated 
population at 30 June 1999 was 234,751 persons that grew at an annual rate of 1.1% for the 4-
year period June 1996-June 2000.  The population increased by 2,126 persons between June 
1999 and June 2000 with the largest regional increases occurring in Hervey Bay City (41.7% 

 

                                                 

2  Bureau of Rural Science, (2001) Country Matters: Social Atlas of Rural and Regional Australia   
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of all growth) and Burnett Shire surrounding Bundaberg City (28.1% of all growth).  
Cooloola Shire (excl. Gympie) also increased over the year (15.5% of all growth in the 
region). The outer Shires of Biggenden, Eidsvold, Gayndah, Monto, Murgon, Perry and 
Wondai experienced either no population or small population decreases.   

Figure 2.2 Wide Bay Burnett region: population and population  
growth 1999-2000 
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2.5 Summary 

Overall the picture is one of a regional labour market that has not grown as strongly as other 
areas of the state, either in terms of participants or job creation.  Part of the reasons behind 
this are a narrow industry base, in particular, spare capacity in agriculture, relative under-
development in services, slower levels of population growth in most areas and higher 
concentration of demographic groups that traditionally experience labour market difficulties 
and lower overall levels of post-school qualifications.   

The economic performance of Wide-Bay region has failed to converge towards the rest of the 
Queensland economy, as standard economic theory would suggest. This indicates that the 
area is lacking sufficient drivers of growth, particularly in terms of infrastructure, both 
physical and social and in a sufficiently strong export base.  
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3 Identification of impacts 

3.1 The proposed structures 

The proposed structures, their locations and expected additional annual yield are 
summarised below.  It is proposed to build the five structures according to a program that 
will see additional water become available progressively:   

§ a dam on the Lower Burnett River with an annual yield in the order of 124,200 ML 
per annum at medium priority plus 20,000 ML at high priority – for urban and 
industrial;  

§ augmentation of the existing Walla Weir on the Burnett River to provide an 
additional yield of up to 15,295 ML per annum at medium priority; 

§ raising of the existing Jones Weir on the Burnett River to provide an additional yield 
of 4,600 ML per annum at medium priority plus 200 ML at high priority;  

§ construction of a new weir on the Burnett River at Eidsvold to provide an additional 
yield of 23,800 ML per annum at medium priority; and 

§ construction of a new weir near Barlil on Barambah Creek to provide an additional 
yield of 6,000 ML per annum at medium priority.  

For the purposes of this analysis, the above combination of structures will be viewed as a 
single, integrated project.  The approach to assessing cumulative economic impacts reflects 
the integrated nature of the development. 

3.2 Current water uses 

3.2.1 Classification of usable water supplies 

The emphasis in this study is upon development of additional supplies of regulated surface 
water.  There can be substitution between classifications (eg between regulated and 
unregulated supply) depending upon the degree of resource development.  Consequently, 
augmenting the supply of regulated surface water will usually mean reducing the 
availability of unregulated supplies.  A crude classification of supplies, based on the Burnett, 
is provided in Table 3.1. 
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Table 3.1 Classification of usable water supplies 

Surface water Ground water 
Regulated Unregulated Regulated Unregulated 

Usage permitted according to 
volumetric entitlements issued by 
SunWater. Usage dominated by 
irrigators 
Others include Water Boards, 
urban authorities and industry 

• Riparian 
• Waterharvesting 
• Stock & domestic 
The potential average annual 
diversions by these means, for the 
entire Basin, is about 90,000 ML 
per year. 

Pumping permitted under 
volumetric entitlements. Total 
groundwater allocations 
within the Burnett/Kolan 
catchments is about 90,000 
ML per year.  

Unlicensed drilling and 
pumping permitted outside of 
proclaimed areas 

 

3.2.2 Current regulated water supply 

The existing water resource allocations in the Burnett Basin are fully utilised, suggesting that 
demand exceeds supply.  Thus it is possible in the first instance to analyse the ‘existing 
demand profile’ by reference to the supplies according to location and uses.  We are assisted 
in this analysis by recent studies, most particularly the Burnett River Catchment Appraisal 
Study: Technical Report, prepared by DNRM (June 2001). 

The existing storages and their nominal allocation within the Burnett and Kolan catchments 
are summarised in Table 3.2.  The nominal supply from the total system is 319,385 ML per 
year, of which 60% is from the Burnett catchment with the balance from the Kolan.  
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Table 3.2 Existing storages in the Burnett and Kolan catchments 

 
Stream 

 
Storage 

Date Completed Nominal Allocation 
(ML/a) 

NORTH BURNETT    

  Three Moon Creek Cania Dam 1982 15,314 
  Monal Creek Mungungo Weir 1951  
  Three Moon Creek Youlambie Weir 1974  
  Three Moon Creek Monto Weir 1972  
  Three Moon Creek Bazley Weir 1988  
  Three Moon Creek Avis Weir 1988  
  Three Moon Creek Mulgildie 1952  

Sub-total   15,314 
CENTRAL BURNETT    
  Nogo River Wuruma Dam 1969 9,450 
  Burnett River John Goleby Weir 1986 1,580 
  Burnett River  Jones Weir 1951 5,985 
  Burnett River Claude Wharton Weir 1987-92 11,970 
Sub-total   28,965 
SOUTH BURNETT – Boyne Catchment   
  Boyne River Boondooma Dam 1982 42,783 
  Stuart River Gordonbrook dam 1942 1,100 

  Stuart River Proston Weir 1967 430 
Sub-total   44,313 
SOUTH BURNETT – Barambah Catchment   
  Barker Creek Nanango Weir 1951  
  Barker Creek Bjelke-Petersen Dam  1989  
  Barambah Creek Joe Sippel Weir 1983  
  Barambah Creek Silverleaf Weir 1953-95  
  Barambah Creek Murgon Weir unknown  
Sub-total   32,439 
LOWER BURNETT    
  Burnett River Walla Weir 1998  
  Burnett River Ben Anderson Barrage 1983  
  Burnett River Bingera Weir 1933  
  Kolan River Fred Haigh Dam  1975 198,354 
  Kolan River Bucca Weir 1987  
  Kolan River Kolan Barrage 1973  
Sub-total   198,354 
Total   319,385 
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The storages detailed in Table 3.2 provide assured supplies to one major irrigation scheme, 
four irrigation projects, the Tarong Power Station and many towns within the catchment.3   

An indication of supply reliability can be gauged by examining the relationship between 
announced allocations and nominal allocations.  Announced allocations are set at the 
beginning of the water year (July) based on the amount of water in storage and then 
reviewed upwards as inflow occurs.  For the past 10 years, the region has been in drought 
and long periods of reduced supply have been experienced in most schemes.  Table 3.3 
shows the announced allocation as a proportion of nominal allocation over the period 
1993/94 to 1999/2000.  In some cases, the actual allocation differed from the announced 
allocation at the start of the water year on account of inflow during the course of the year 
(hence reference to actual allocation in certain years). 

Table 3.3 Announced allocation as a proportion of nominal allocation, 1993-00 

 
Regulated Supply 

Announced Allocation at start of Water Year/Actual Allocation 
(% of nominal allocation) 

 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 1999/00 

Three Moon Project 100 100 100 100 100 90/90 80 

Upper Burnett Project 80 60 0/100 100 100 62/90 17/30 
Boyne River Project 100 50 0 0/100 100 100 100 
Barker-Barambah Project 125 80 100 100 100 100 100 
Bundaberg Irrigation Area4 120 110 80/95 50/75 15/38 15/30-60 20-30 

Source: DNR Bundaberg, 1999 

 

                                                 

3  The DNRM Technical Report should be referred to for particulars of each of the irrigation 

projects and the Bundaberg Irrigation Area.   

4  The Isis system includes all land supplied from the reticulation system assoicated with Isis, 

Childers, Dinner Hill, Farnsfield and Logging Creek Main channels. The Isis system is 

supplied directly from the Burnett River through the Isis Pump Station. In fact there are nine 

individual supply  systems within the BIA, of which Isis is one.  Thus Isis is simply another 

aspect of the large supply complex that makes up BIA. 
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3.2.3 Existing demand profile 

The nominal allocation of regulated supplies for the Burnett and Kolan catchments of 
approximately 320,000 ML per year5 is currently utilised as follows.  

§ Central: This region has a current nominal allocation of about 29,000 ML/a or 9% of 
the total.  It is an intensive cropping area with almost half of the water in the area 
used by citrus.  But poor supply reliability is causing citrus to lose ground to table 
grapes – now taking about 30% of the allocation.  Avocados, asparagus, pecan and 
macadamia nuts and lychees and intensive animal farming use the balance.  The 
latter include aquaculture6 as well as feedlots and piggeries.  

§ Southern : This region has a nominal allocation of about 77,000 ML/a or 24% of the 
total.  Its agriculture is relatively extensive but it has become more intensive in 
recent years.  Wine grapes have expanded rapidly but cotton still takes about half of 
the total allocation.  The balance is used on fodder and grain crops – often processed 
for use in the local pig, cattle and dairy industries.  

§ Lower: This region has a nominal allocation of about 198,000 ML/a or 62% of the 
total.  Citrus is the main irrigation crop as far east as Fig Tree Creek.  From this 
point sugar cane is dominant but small crops and fruit trees are significant.  The 
Bundaberg region current grows about 37,500 ha of the cane and the Isis region 
about 12,500 ha.  Horticultural crops occupy about 8,000 ha.  All the farms growing 
these crops require more water than is currently available, suggesting that 
supplementation (rather than expansion) will absorb most of the new water.  A new 
crop mooted for the Burnett is chicory.  While chicory might be grown in rotation 

 

                                                 

5   The North Burnett region is also a water user within the Burnett Basin but has not been 

included in the options on this occasion due to minimal scope for further water resources 

development.  

6   One potential aquaculture project is the development of a silver perch farm in the Central 

Burnett. Another proposal involves creating an integrated system whereby the effluent from 

aquaculture project would be diverted to irrigate cabinet timber production in the region. 

These projects potentially offer substantial returns on water usage and substantial 

employment opportunities. 
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with sugar cane, it is certain to create additional demands for water.  The Lower 
Burnett is likely to be the site of industrial developments such as value adding of 
bagasse.  Processing of bagasse and chicory would not require much in the way of 
additional water but these industries will not establish in the first place without the 
water that allows production of the raw materials.  

3.3 Outline of the project 

The technical details for the project are shown in Table 3.4.  The yields shown are based on 
data from the Burnett River Catchment Appraisal Study: technical report (June 2001).  In places it  
was necessary to make small adjustments to the data taken from the technical report to 
reflect differences in priority of usage (eg, high for urban versus medium for agriculture), 
environmental flow and the net system yield attributable to new infrastructure.  

Table 3.4 Infrastructure cost and yield (at particular levels of priority)  

Yield ML/a Structure (Region*) Additional 
capacity (ML) 

Capital cost 
$M 

Yield ML/a 
(High Priority) Urban  

(High Priority) 
Agriculture 

 (Medium Priority) 

Burnett River Dam (L) 300,000 168.0 131,000 20,000 124,200 
Walla Weir (L) 13,875 5.2 10,000  15,295 
Jones Weir (C) 2,745 5.9 4,800 200 4,600 
Eidsvold (C) 10,280 18.6 18,500  23,800 
Barlil Weir (S) 1,100 2.8   6,000 

 * Central = C; Southern = S; Lower = L.  Data sourced from DNRM Burnett River Catchment Appraisal 
Study: technical report (June 2001) + Burnett Water Pty Ltd.  As the supply of urban water must be 

highly reliable, it is classified as ‘high priority’ whereas that supplied to agriculture is termed 

‘medium priority’. The total high priority yield available is separately identified in the Table. 

3.3.1 Capital costs 

The total cost of the infrastructure is shown to be just over $200 million. The project is 
deemed to start with construction of a nominated storage.  From this point in time, it will be 
possible to indicate whether a particular storage is waiting for construction (W), under 
construction (UC) or yielding water (ML/a).   

In the past, the economics of new dams have sometimes been undermined by slow uptake of 
the water.  There is little risk of slow uptake in the Burnett River catchment due to the vast 
amount of country already developed for irrigation but needing higher application rates to 
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achieve optimal yield and product quality (for example, sugar cane).  The profile adopted by 
this analysis is shown in Table 3.5.  Scenarios for the timing of the uptake are considered 
below. 

Table 3.5 Development of the infrastructure and yield build-up (ML/a) 

Burnett River Dam Walla Jones 
 

Eidsvold Barlil Total ML/a 
 

CapEx 
$’000 

 
Yr 

High 
Priority 

Medium 
Priority 

Medium 
Priority 

High 
Priority 

Medium 
Priority 

Medium 
Priority 

Medium 
Priority 

High 
Priority 

Medium 
Priority 

 

1* W UC UC W UC 0 0 13,900 
2 UC 15,295 200 4600 W 6,000 200 25,895 94,800 
3 UC 15,295 200 4600 UC 6,000 200 25,895 42,500 
4 UC 15,295 200 4600 23,800 6,000 200 25,895 42,500 
5 14,000 86,000 15,295 200 4600 23,800 6,000 14,200 135,695 0 
6 20,000 124,200 15,295 200 4600 23,800 6,000 20,200 173,895 0 

Year 1 taken to commence January 2002.  Data developed in collaboration with SunWater staff. This 

yield build-up reflects a combination of medium and high priority water availability. 

Distribution and utilisation of the water will require additional capital expenditure involving 
distribution infrastructure and on farm works. These are considered in turn.  

In the Lower Burnett it may be possible to utilise 80,000 ML per annum of new water 
without extending the existing Bundaberg Irrigation Area. Historically, there have been 
substantial lags between the development of storage infrastructure and investment in either 
the creating or upgrading of associated distribution infrastructure. At this stage it is difficult 
to assess either the extent or timing of distribution infrastructure augmentation required to 
deliver the additional water. This will depend upon, amongst other things, maximum flows 
(which in turn is a function of the time profile of demand) and water loss tolerances.  

However, it is considered appropriate to make provision for augmentation of the Bundaberg 
Irrigation Area on the basis that approximately $20M will be spent over the period from 
years 7 to 10.7   

 

                                                 

7  Due to the uncertainty associated with this requirement, sensitivity testing was undertaken 

on the basis of the infrastructure costing $40M over the same time period.  Given that the 
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Other capital costs associated with the infrastructure, including on farm works of $52 
million, are considered below. 

3.3.2 Operating and distribution costs 

There are two major sources of ongoing costs of the water supply provided by the 
infrastructure: 

§ operating costs of the storage facilities; and 

§ delivery costs. 

 Operating costs for the storage facilities are assumed to be as follows: 

§ operating costs of $250,000 per annum for the Burnett River Dam and $25,000 per 
annum for each of the weirs; 

§ $10,000 for bank restoration costs for Barlil and Eidsvold weirs and a further 
$100,000 at the end of year 3; 

§ environmental monitoring costs plus impact mitigation measures of $500,000 per 
annum for Burnett River Dam, $200,000 per annum for Walla Weir and $100,000 per 
annum for each of the other weirs;8 

§ maintenance costs of $500,000 every 10 years for Burnett River Dam and $50,000 
every 10 years for each weir;  

§ dam safety costs of $100,000 every 20 years (dam safety review) and $10,000 every 5 
years (inspections) for the Burnett River Dam; and  

§ overhead and billing costs of $25,000 per annum covering all of the storages. 

 

                                                 

investment in distribution system infrastructure is almost certainly going to occur well after 

the economic impacts from the construction of the water storage infrastructure, they are 

beyond the modelling horizon of the construction-related impacts of this study. 

8  Sensitivity testing has been undertaken assuming that these costs are twice those set out in 

this section. 
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Delivery prices are as set out in Table 3.6.  These are the prices that will apply under the 
Rural Water Pricing Direction Notice #1 at the end of the nominated price path (2004/05). 

Table 3.6 Final water prices under the Rural Water Pricing Direction Notice # 1 
2000 for the target areas 

 Central (regulated) Southern (regulated) Lower (channel) 

Part A (for access) $8.50/ML $11/ML $29.6/ML 
Part B (for usage) $7.70/ML $8/ML $19.5/ML 
Total $16.20/ML $19/ML $49.1/ML 

These charges are subject to a growth path designed to recover the full costs of delivery.9 

Based on the figures in Table 3.4 and Table 3.6, the weighted average cost of delivering water 
throughout the Burnett is $43.60 per ML.10   

These operating and delivery charges represent a variable cost of production.  The gross 
margins due to the new water (contained in Table 3.11) are net of these costs.  However, an 
additional cost not captured by the gross margin analysis involves additional farm 
overheads which is considered below. 

3.3.3 On-farm costs 

Expenditure on land development will depend on how much of the new water is used on 
existing areas to improve its reliability and how much additional area is developed.  The 
total upgrade and land development cost for the project is shown in Table 3.7 at $58 million 
made up of $25 million for the existing area and $33 million for new areas.   

 

                                                 

9   These prices apply in 2004/05. The average price that applied in the region in 2000/01 was 

$36.60/ML. 

10  It should be noted in passing that a fundamental economic relationship exists between the 

value of water rights (owned by a user) and the charges that apply to delivery of the water.  

In practice, the capital worth of rights will be diminished to the extent that delivery charges 

are uncertain, not transparently determined and beyond the power of users to influence.  
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Table 3.7 Cost of on-farm water and land development (including installation of 
equipment and planting of perennial crops) 

  
 Central Southern Lower TOTAL 
Water required for supplementation 18,600 ML 4,000 ML 149,495 ML 172,095 ML 
Additional capital cost of utilising 
supplementary water ($100/ML) 

$5m Nil  $20m $25m 

Water left-over for new production 10,000 ML 2,000 ML 10,000 ML 22,000 ML 
Land area to be developed* 2,000 ha 400 ha 2,000 ha 4,400 Ha 
Estimated cost of land development $15m $3m $15m $33m 

These areas are based on an average application rate 5 ML/ha.  In practice, land areas will be assigned 

to various enterprises according to demand projections.  For example, relatively large ‘new’ areas are 

assigned to fruit and grapes and relatively small ‘new’ areas to intensive livestock.  Most of the land in 

the Burnett that may be converted to higher value, more intensive industries is already cleared. 

The amount for ‘upgrade’ reflects the fact that many farms are not set-up to apply additional 
water even though yield and product quality would benefit from supplementary water.  The 
need for additional distribution works will be influenced at the margin by water harvesting 
and installation of farm storages, since this will take pressure off the channel system.  
Whether or not the water harvesting option is exercised will depend on considerations 
specific to the individual property such as landholder preferences, costs of development, 
production possibilities and reliability of supply.  

The cost applying to new areas derives from the water expected to be available after meeting 
supplementation needs.  The development costs include crop establishment in the case of 
perennials such as tree crops.  In the case of wine grapes, for example, establishment costs 
are in the order of $20,000 per hectare; establishment of citrus groves is also very costly.   

As development would occur over several years, the analysis has spread the $58 million (for 
both upgrades and new areas) evenly over the three years from when water becomes 
available in each region (ie, Central $6.6m/year; Southern $1m/year; Lower $11.7m/year, all 
from Year 2).   
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The return from applied water is expressed in terms of ‘average gross margin per ML’ for 
each crop or activity. Gross margins are income net of variable costs11 of production but 
before fixed costs (mainly associated with ownership of productive assets).  In practice, 
overhead costs per unit of output vary inversely with the size of the farm business.  While it 
necessary to account for overhead costs, it is extremely difficult for a study of this nature to 
reflect such variation.  Accordingly, a flat overhead cost of $10/ML, approximately $2 
million per annum is assumed for the economic analysis. 

3.4 Growth in demand 

The allocation and take up of water will change over time.  The purpose of this section is to 
examine relevant trends that are likely to affect the allocation of water over time.  The major 
trends identified relate to:  

§ population growth, particularly in south east Queensland; and 

§ growth in export markets for Australian fruit and vegetables. 

3.4.1 Population growth 

Figure 3.1 and Table 3.8 shows the recent trend of significant net migration to Queensland is 
expected to continue.  It is expected that Queensland’s population will grow by over 35% 
over the next 20 years and nearly double over the next 50 years.  The majority of this growth 
will be in the southeast corner of the State, which is expected to register a 42% rise in 
population over the next 20 years. 

 

                                                 

11  Variable costs include delivery costs for irrigation water.  ‘Full’ delivery costs include, 

among other things, refurbishment of structures to keep them in their original working 

order.  
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Figure 3.1 Population estimates and projections (low, medium and high series), 
Queensland, years ending 30 June 2001 to 2051 

Source: Queensland Department of Local Government and Planning projections, 2001 and Australian 

Bureau of Statistics, Estimated Age Distribution of the Population, States and Territories of Australia, 

various editions, Cat No 3201.0 

Table 3.8 Projected resident population (medium series), South East 
Queensland12 years ending 30 June 2001 and 2021 

Population Average annual change 20 years to 2001 
2001 2021 %  change No.  % 

2,368,603 3,371,800 42 50,160 1.8 

Source: Queensland Department of Local Government and Planning projections, 2001. 

Figure 3.2 also shows Australian population growth, but this growth is more subdued than 
in Queensland. 

 

                                                 

12   Includes Brisbane statistical division and Moreton statistical division. 
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Figure 3.2 Australian population under different assumptions about net 
migration, assuming total fertility = 1.75 

Assumptions underlying population projections: 

All series: 
• the 1986-96 rate of improvement in life expectancy of .30 years per year for males and 0.22 years 

for females continues for the next five years and then gradually declines, resulting in life 
expectancy at birth of 83.3 years for males and 86.6 years for females in 2051; and 

• the base population for the projections is the estimated resident population at 30 June 1999, which 
was 19 million. 

Series 1 (high series): 
• the total fertility rate remains at 1.75 babies per woman throughout the projection period; and 
• annual net overseas migration gain of 110,000 from 2001-02; 
Series 2 (medium series): 
• annual net overseas migration gain of 90,000 from 2001-02; and 
• the total fertility rate declines to 1.6 babies per woman in 2008, and then remains constant. 
Series 3 (low series): 
• the total fertility rate declines to 1.6 babies per woman in 2008, and then remains constant; and 
• annual net overseas migration gain of 70,000 from 2001-02. 

 

This substantial population growth in southeast Queensland will create an increased 
demand for all agricultural production – but most particularly fruit and vegetables. The 
Burnett region possesses many attributes that provides it with a comparative advantage in 
many high value horticultural crops, including its proximity to Brisbane.  Consequently, the 
forecast population growth is likely to create considerable demand for high value 
horticultural production in the Burnett region. 
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The rise in population is also likely to continue the trend of urban encroachment onto 
farming areas.  This has already occurred in Redlands near Brisbane and in the Tweed 
region.  The pressure of the forecast population growth is therefore likely to see the 
displacement of many farming areas in South East Queensland (such as Caboolture, 
Nambour etc).  This trend is likely to underscore the Burnett region’s capacity to 
substantially increase its production of high value horticultural products.13  

3.4.2 Export market opportunities14 

Australian fruit and vegetable exports have increased three fold in the last decade (refer 
Figure 3.3) achieving average growth of over 10% per annum.  There are several factors that 
have contributed to this trend including technological improvements that allow horticultural 
products to be delivered at overseas destinations in marketable condition. 

 

                                                 

13   A countervailing pressure may come from the substitution of a range of crops for dairy in 

response to deregulation of that industry. However, the net effect is unclear – for example, 

expansion of southern dairies may create additional opportunities for a variety of crops in 

Queensland. 

14   The work contained in this report represents a significant advance on that done as part of the 

Socio-Economic Assessment for the Draft Burnett WAMP. However, it does not contain 

detailed commodity-by-commodity market research on growth opportunities which is 

beyond the scope of this review. It should be noted however that conservation assumptions 

have been made in this analysis, including, for example, on gross margins for additional 

water when compared to the CARE Report. 
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Figure 3.3 Vegetable and fruit export estimates 1989/90-2000/01 (projected) 

 

 

 

 

 

 

Source: ABS – International Merchandise Trade 5422.0 June Quarter 2001 

Figure 3.4 shows that a number of export markets have been penetrated over this time. 

Figure 3.4 Australian fruit and vegetable exports by destination 

 

 

 

 

 

 

 

Source: Australian Bureau of Statistics, International Merchandise Trade, ABS5422.0, various 

tables.The Explanatory Notes to ABS 5422 explain that country groups (ASEAN, APEC, etc) 

may not be mutually exclusive. The following countries are included in more than one 

country group: Brunei Darussalam (APEC, ASEAN, DC), Chile (APEC, DC), China (APEC, 
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DC), Hong Kong (APEC, DC), Indonesia (APEC, ASEAN, DC), Laos (ASEAN, DC), Republic 

of Korea (APEC, DC), Malaysia (APEC, ASEAN, DC), Mexico (APEC, DC), Myanmar 

(ASEAN, DC), Peru (APEC, DC), Philippines (APEC, ASEAN, DC), Singapore (APEC, 

ASEAN, DC), Taiwan (APEC, DC), Thailand (APEC, ASEAN, DC) and Viet Nam (APEC, 

ASEAN, DC). 

To date, lack of supply reliability has constrained the Burnett region pursuing export 
opportunities.  The construction of the proposed water infrastructure in the Burnett region 
will therefore contribute significantly to overcoming this barrier. 

One of the most significant opportunities arises from the urbanisation of Asian nations.  
Continued strong long-term growth in these regions (refer Table 3.9) is likely to see this 
trend continue, and indeed, strengthen. A critical development in these regions is the 
emergence of European retailers. These retailers are increasingly replacing the traditional 
“wet markets” and market consistently high quality produce throughout the year. This 
country’s reputation for high quality produce means that Australian producers have an 
enormous opportunity to expand into these export markets. 
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Table 3.9 Forecasts of GDP growth (% change over previous year) – selected 
countries15 

 2002 2003 2004 2005 2006 2007-2011 

United States 3.1 3.5 3.2 3.3 3.2 3.1 

Japan 1.6 1.8 2.1 2.2 na na 

United Kingdom  2.7 2.6 2.4 2.6 2.5 2.4 

China 8 8.2 8 7.7 7.4 7.8 
Hong Kong 4.6 4.7 4.6 4.4 4.4 4.5 

Indonesia 4 4.8 5.4 5.7 5.6 5.3 

Malaysia 6 6.8 7.8 7.3 7.2 7.3 

New Zealand 2.9 3.1 3 2.8 2.7 2.7 
Singapore 6.1 7 7.2 6.6 6.2 6.3 

South Korea 5.2 5.8 5.9 5.2 4.7 4.8 

Taiwan 5.4 5.7 5.2 5.1 4.9 5.2 

Thailand 4.3 4.4 4.5 4.5 4.5 4.5 

 

The location of the Burnett region provides it with some unique advantages in exploiting 
these market opportunities.  For example, the Strategic Infrastructure for Queensland’s Growth 

 

                                                 

15  Estimates were provided by the Commonwealth Department of the Treasury, derived from 

forecasts prepared by Consensus Economics, which were based on a survey of individual 

countries dated 9 April 2001, and would appear to be the best and most recent long-term 

forecasts available. The estimates for 2007-2011 are an average over the period. These 

forecasts may need to be revised in light of events on and following September 11 2001, but 

as they are relatively long-term forecasts, should not be expected to vary considerably. The 

forecasts represent simple arithmetic averages of all of the individual predictions collected 

by Consensus Economics for a single economic indicator in one of its monthly surveys. The 

International Monetary Fund, in a press statement to its October 2001 publication of the 

World Economic Outlook, available at: http://www.imf.org/external/pubs/ft/weo/2001/02/state.pdf 

indicates that, despite recent events, there is reaso n for optimism in forecasts of long-term 

growth, because (1) most major economies have implemented policy stimuli in response to 

the events, (2) economic fundamentals across the globe are considerably stronger than they 

were a few years ago, and (3) the terrorist attacks should not substantially affect underlying 

productivity growth in the US economy, on which economic prosperity ultimately depends. 
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Discussion Paper (Queensland Government, September 2000) highlighted the region’s 
economic advantages including an environment highly suited to agriculture with large areas 
of productive land upon which extensive infrastructure is already in place to support further 
irrigation based expansion together with good road links for freight transport. 

Other advantages include: 

§ access to a sea port; 

§ access to competitive air freight; and 

§ favourable climatic conditions.  

The Burnett region is serviced by the Bundaberg Port Authority and is reasonably proximate 
to the Brisbane Port Authority.  The significance of its location close to Brisbane arises from 
an increasing proportion of container ships reversing their traditional traffic pattern and 
sailing direct to Asia from Brisbane.  This substantially reduces travel time and increases the 
opportunities for the economies potentially provided by this mode to be secured by 
exporters. 

Another factor likely to facilitate the development of export markets is the historic low 
international freight rates that Australian exporters have enjoyed by world standards.  

Figure 3.5 illustrates that most Australian airfreight exports gain the benefit of “backloaded” 
rates.  Again, the Burnett’s favourable location relative to Brisbane (Australia’s second 
busiest international airport) offers further opportunities for growers in the Burnett region to 
pursue export opportunities. 
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Figure 3.5 Australian and international air freight costs: 1997 

 

 

 

 

 

 

 

 

 

The graph above shows the average cost (in $US) of 25 kg, 100 kg and 500 kg consignments 

of general cargo from each city to the four most distant of the following destinations - 

Melbourne, Frankfurt, Los Angeles, Tokyo and Singapore.  

Source: 1997 Advantage Melbourne Cost-Benchmarking Study, Government of Victoria. 

Finally, the emergence of major retailers in Asia has created a demand for suppliers who are 
in a position to deliver consistently high quality produce throughout the year.  Burnett’s 
location and climate suggests that it will be able to meet critical windows in the annual 
supply cycle.  Again this presents significant opportunities for growers in the Burnett region 
to significantly expand output of high value horticultural products. 

3.5 Take-up scenarios 

The construction of the water infrastructure will increase the available water supply in the 
Burnett region by approximately 70%.  The effect of such a significant rise in water supply is 
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that changes in the use of the water will occur over time.16  Whilst several factors will 
influence changes in water allocation over time, the most significant is likely to be the length 
of time required to develop new markets for the additional output. 

In practice, the water yield available to each region will be distributed among enterprises 
according to several criteria:  

§ the existing pattern of water usage;  

§ the competitiveness for water rights at a point in time; and  

§ the scope for expansion.   

It will be the interaction between these three criteria that will determine not only the initial 
allocation of water, but also the change in the use of water over time. 

The sugar industry has a very high capacity to use additional water because it is equipped to 
do so ie, the crop area, distribution system and application equipment are already in place. 17 
Moreover, in many areas, there is a need for higher application rates to achieve optimal yield 
and product quality.  For example, existing cane growers within the Bundaberg Irrigation 
Area would be expected to increase their application rates by at least 1-2 ML/ha as soon as 
new water becomes available.  Accordingly, there is good reason to expect a rapid initial 
uptake of water for sugar cane, to the extent that the uptake can be delivered using the 
existing distribution infrastructure.  

However, competition for water allocations will cause changes in the allocation of water over 
time.  For example, relative to other crops, sugar cane gives a relatively low return to applied 
water.  Over time, therefore, the more intensive crops (such as horticulture and perhaps the 

 

                                                 

16  Whilst it could be argued that the mere absorption of the additional water will take time, it 

should be noted that a substantial investment in irrigation infrastructure by growers in the 

region is currently under-utilised.  Given the lead time involved in construction and filling 

of the dam, there is good reason to expect immediate takeup of the bulk of the water 

although changes in the use of the water are nevertheless expected. 

17  Although it should be noted that a wide range of agricultural enterprises have expressed 

interest in the water supply that would be available if the infrastructure proceeds. 
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new chicory industry) will have the capacity to command a greater share of the total 
allocation.   

Ultimately, uptake by the horticultural sector will be governed by the rate at which demand 
for produce increases.  In turn, this will largely depend upon the rate at which export 
markets can be developed.  Australian horticultural producers have enjoyed considerable 
success in penetrating export markets.  Reliability of water supply has been cited as a major 
factor preventing Burnett producers pursuing these opportunities.  Clearly, the development 
of the storage infrastructure on the Burnett River will position the region’s producers to 
compete strongly for export markets. 

The analysis therefore recognises that because the total supply of water to the Lower Burnett 
will be practically doubled and the sugar cane industry is so well established, that this crop 
will initially command most of the new water supplied to the Lower Burnett.  Through time, 
however, there is likely to be some erosion of the proportion used by sugar cane with this 
crop expected to retain half the total yield of new water over the longer term.  

In other sub catchments, the intensive livestock industries might be the first to command 
water (although expansion will be constrained by environmental requirements) followed by 
horticulture, and so on to the more extensive crops.  Finally, the significance of intensive 
livestock production in south-east Queensland implies a strong demand for grain 
production, feed milling and meat processing.  

The critical issue therefore in the evolution of water usage in the Burnett will be the speed at 
which the water is taken-up by “higher value” users. This will depend in turn on the 
opportunities for profitable utilisation.   

Since uptake rate is one of the main risks confronted by the project, the economic analysis 
includes two scenarios:  

§ where the water uptake rate is drive by physical water availability (rapid uptake); 
and  

§ where the water uptake rate is driven by projected growth in horticultural markets 
(slow uptake).   

Implicitly, the second scenario will reflect other contingencies such as the Burnett Dam not 
filling according to hydrological expectations. 
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3.6 Derivation of total income and gross margins from new water  

The derivation of total income and gross yields depends upon the reliability of supply and 
the allocation of water to various uses, which include: 

§ industrial and urban use;  

§ allowances for distribution and on-farm losses; and 

§ agricultural production. 

The hydrological modelling of the available yield from the storages has explicitly allowed for 
differing levels of reliability for these differing uses.  For example, it is normally optimal for 
storages used to supply agriculture to operate at less than full reliability. However irrigation 
will not be viable when supply reliability falls below some critical level.  This level is quite 
high for tree crops but less critical in the case of annual crops. The yield responses used for 
the various enterprises have explicitly incorporated the medium level of supply priority 
expected to apply to agriculture - consistent with expected demand for this water.18  The 
supply for urban and industrial usage is termed “high priority”. 

In relation to urban and industrial use, 20,000 ML and 200 ML have been reserved for urban 
and industrial use in the Lower Burnett and Mundubbera respectively.  This reflects the 
demand for water increasing as the towns and communities of the Burnett expand.19 

The Bundaberg Irrigation Area incurs distribution losses of approximately 21%. These losses 
consist of a fixed and a variable component. In the future, these losses will depend upon 
many factors, including the evenness of flow rates and the investment in the distribution 
infrastructure to achieve loss minimisation.  The modelling of the water yield included 
explicit acknowledgment of water losses in the distribution system but did not address on-
farm losses.  Consequently, in assessing the additional water able to be applied to crops, it 

 

                                                 

18  I t  is assumed that yields are normally distributed in the years where a full allocation is not 

delivered. 

19  In addition, an allowance is made for substitution of surface water for groundwater in the 

Bundaberg region to address saltwater intrusion in the Moore Park area. 
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has been assumed that 6,000ML per annum of water must be allowed to cover on-farm 
losses.20 

The starting point for the allocation of water for agricultural use is historical land use in the 
region. Whilst this provides a useful starting point for the Central and Southern Burnett,21 it 
is less useful for the Lower Burnett where the increased water availability afforded by the 
Burnett River Dam and Walla Weir augmentation will increase allocations to the region by 
nearly 80%. It is useful, however, to the extent that sugar cane is presently the dominant 
crop. 

Accordingly, when considering water allocation for the Lower Burnett, it is necessary to 
make judgments about short term and longer term uses for the water. In the short term, 
subject to any capacity limitations in the channel system, it is likely that more than the 79 747 
ML per annum allocated to sugar in Table 3.10 will be applied to that use.  

Over time, however, several influences are likely to bring about a shift away from sugar cane 
and to higher value crops. This will happen because: 

§ much of the land currently used for growing sugar cane could be easily switched 
into other crops; 

§ sugar cane is grown as an intensive crop and the implied skills could be readily 
transferred to other crops; and  

§ poor water supply reliability in the past has tended to hold back the switch in to 
more intensive crops; 

§ there is likely to be a strong demand for higher value crops in the region (refer 
section 3.4). 

 

                                                 

20   This represents the mid point of the range between 4,000ML per annum and 8,000 ML per 

annum. 

21   Some adjustments were made to historical allocations – for example, dairy figures were 

modified to allow for the entry of pigs and cattle feedlots. This is consistent with water use 

trends. 
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Accordingly, Table 3.10 reflects an assessment of a longer-term water allocation likely to 
emerge in an environment of tradable water entitlements. Where rights can be traded, it is 
expected that water will ultimately flow to highest value uses. A key factor affecting the 
length of this transitional period will be the time required to market the additional output.22 
Thus, Table 3.10 represents an anticipated outcome of water allocation directed to some 
extent by market forces. 

This shift in water allocation in response to market forces is illustrated in part in Figure 3.6 
which shows the cane production area lost to tree crops in the Bundaberg region between 
1993 and 2000. 

Figure 3.6 Cane Production Area diverted to tree Crops in the Bundaberg region 
1993 - 2000 

 

 

 

 

 

 

 

 

                                                 

22   It is noted that the increased output from high value crops envisaged in 

Table 3.10 is considerable – broadly, a five to six fold increase in output of non-sugar cane 

crops is expected from the region. Again, this reflects the large amount of water becoming 

available through the storage facilities, and emphasises that the transitional period may be 

lengthy.  Accordingly, section 4 assumes a transitional period of 15 years from the time that 

construction is completed (ie at least 2021).  This translates into annual growth in these crops 

of approximately 10%. 
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Source:  Bundaberg Sugar submission on Draft EIS for Burnett River Dam and Walla Weir Raising. 

For some enterprises, the availability of water is an absolute determinant of production 
possibilities.  Certainly this is the case for intensive livestock production where the first test 
of a site’s suitability will be its access to reliable water.  While few horticultural or tree crops 
would be attempted in the Burnett without irrigation, any rainfall during the growing season 
will add to yield and to this extent, reduce the return from irrigation.   

The return to applied water is given by the crop yield or production it adds over and above 
the yield from rain-fed conditions.  Detailed research is needed to give a breakdown in the 
contribution (to total yield) by rainfall and by applied water.  Research of this nature has 
been done for sugar cane in the Lower Burnett and it will be used on this occasion for 
demonstration purposes.  In the case of sugar cane, it is possible to come up with a close 
estimate of the dollar return per ML applied.  23 

As it is technically possible to grow sugar cane in the Lower Burnett without irrigation, the 
yield response to added water is the yield over and above that given by rain-fed conditions.  
Over the past 10 years, the “rain-fed” figure has been 56 tonne per ha.  The average response 
to applied water, when amounts of 4-8 ML/ha are applied has been about 8.9 tonnes per ML 
per ha over the same period24.  If, for example, 5 ML/ha were applied, the average result 

 

                                                 

23   Considerable research has been undertaken on the marginal impact of additional water on a 

sugar cane crop. This work enables reasonably accurate assessments to be made of the 

marginal impact of additional water on an existing crop and it is this marginal impact that is 

represented in Table 3.10. In contrast, less is known about the marginal impact of additional 

water on some of the other crops currently grown in the Burnett. Because of data limitations, 

the assessment of the impact of additional water for these other crops has been on the basis 

that it is devoted to new crops rather than additions to existing crops. It is arguable that this 

approach, which is necessitated by existing data limitations, might obscure to some extent 

the contribution provided by water for these other crops. It may also distort any comparison 

between the yields from additional water for sugar cane and other crops.  

24   The marginal response to applied water is likely to be highest for the first ML applied and 

decline with each additional ML; so the average response might be derived from a range of 
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would be a yield of 100 tonne per ha (ie, 56t from rain + 44t from irrigation).  With water use 
efficiency likely to improve through time, the average response to applied water could go 
beyond 8.9 tonnes per ML. 

To derive the dollar gross margin per ML from the applied water it is necessary to develop 
price and cost assumptions.  Based on the prevailing cane price formula for the Lower 
Burnett, and average sugar prices over the past 10 years, the average price should be about 
$30.50 per tonne of cane.  Thus the gross return from applied water is about $271 per ML (ie, 
$30.50 x 8.9 tonnes).  To arrive at the gross margin (per ML) we must deduct the additional 
costs associated with the additional yield.  The average cost of the water itself is $65 per ML 
(ie, to cover delivery and application costs) and the cost of harvesting, delivery and levies on 
the additional 8.9 tonnes is $50, giving a total of $115.  The gross margin per ML of applied 
water is therefore $156 (ie, $271 minus $115).  This figure can be applied directly to new 
water to arrive at a total gross margin for sugar cane.  So 10,000 ML of new water applied to 
sugar cane would generate a gross margin of $1,560,000. 

Accordingly, the gross margin per hectare is a function of several parameters, including:  

§ the distribution of the allocation;  

§ the yield response; 

§ the total yield; 

§ the farm gate price; and 

§ the costs of production. 

 

                                                 

12t/ML for the first ML to 5-6t/ML for the last ML (possibly 7or 8).  Despite the reality of a 

declining marginal response rate, it will be necessary to apply some minimum rate in order 

to achieve gross yields that more than exceed all costs and generate profits.  These data were 

obtained from the CANEGROWERS, Bundaberg. 
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These parameters (other than the costs of production) are set out in Table 3.10 for the 
products that are assumed to utilise the new water that becomes available.25  

 

                                                 

25   Attachment A contains the information set out in Table 3.10 for the proposed Eidsvold Weir 

on a stand alone basis. 



  

 

8  Oc tober  2001    Page 4 3 of 4 3 

Table 3.10 Allocation and use of additional water in the Burnett Basin 

Region / Enterprise 
(share of total ML) 

Distribution of 
allocation 

Yield 
response 

Total Yield Farm gate 
price 

Total Income 
from new 
water 

 (ML) Units/ML Units $/unit ($’000) 
CENTRAL      
- vegetables  (5%) 1,430 10t  14,300 1,000/t 14,300 
- citrus (74%) 21,164 7t 148,148 1,400/t 207,407 
- peanuts (4%) 1,144 2t 2,288 650/t 1,487 
- fruit & nuts (2%) 572  3t 1,716 1,500/t 2,574 
- table grapes (3%) 858  15t  12,870t 4,000/t 51,480 
- pigs (2%) 572  28t  16,016t  1,760/t 28,188 
- dairy + fodder (9%) 2,660 2,000l 5,320,000l .38/l 2,021 
- urban (1%) 200  -  2,000 400 

     307,857 
SOUTHERN      
- lucerne hay (10%) 600  1.3t  780 230/t 179 
- vegetables (4%) 240  10t  2,400 1,000/t 2,400 
- peanuts (20%) 1,200 2t 2,400 650/t 1,560 
- wine grapes (25%) 1,500 7t 10,500t 1,500/t 15,750 
- cotton (8%) 480  1 bale 480 bales 450/bale 216 
- pigs (3%) 180  28t  5,040 1,760/t 8,870 
- feedlots (2%) 120  28t  3,360 1,900/t 6,384 
- dairy + fodder (28%) 1,680 2,000l 3,360,000 .38/ l 1,277 

     36,636 
LOWER      
- vegetables (26%) 42,203 15t  633,045t 1,000/t 633,045 
- sugar cane (50%) 79,747 8.9t  709,748 30.50/t 21,647 
- fruit & nuts (7%) 11,545 3t 34,635t 1,500/t 51,950 
- urban & industrial (13%) 20,000 - - 2,000 40,000 
- transmission losses (4%) 6,000    0 
     746,642 
      
TOTAL     1,091,135 

Source: Alliance Resource Economics 

The main vegetable crop in the Lower Burnett is tomatoes. This crop yields about 50 t/ha using 3 
ML/ha implying a yield response of over 16t/ha. Based on an average price for tomatoes of $1,400/t, 
the implied response in dollar terms is over $23,000/ML. The yields and prices used in Table 3.10 have 
been factored down to reflect the weighted average for all vegetables after allowing that tomatoes are 
one of the Lower Burnett’s bigger and better performing crops.  It will be noted that the yield and 
price assumptions adopted for the Central and Southern areas have been factored down (again) to 
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reflect a different mix of crops to that applying in the Lower area. Sugar cane allocation of 79 747ML/a 
excludes distribution losses assumed to be 6 000ML/a.  

The data referred to in Table 3.10 translates into the gross margins per ML of additional 
water contained in Table 3.11. 
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Table 3.11 Allocation and use of additional water in the Burnett Basin once full 
development achieved26 

Region / Enterprise* 
(share of total ML) 

Distribution of 
allocation 

Gross Margin per ML Total Margin 

 (ML) ($) ($’000) 
CENTRAL    
- vegetables (5%) 1,430 2,000 2,860 
- citrus (74%) 21,164 2,200 46,560 
- peanuts (4%) 1,144 300 343 
- fruit & nuts (2%) 572 1,600 915 
- table grapes (3%) 858 6,700 5,748 
- pigs (2%) 572 7,000 4,004 
- dairy cows + fodder (9%) 2,660 200 532 
- urban (1%) 200 2,000 400 
   61,362 
SOUTHERN    
- lucerne hay (10%) 600 100 60 
- vegetables (4%) 240 2,000 480 
- peanuts (29%) 1,200 300 360 
- wine grapes (4%) 1,500 5,000 7,500 
- cotton (8%) 480 270 130 
- pigs (3%) 180 7,000 1,260 
- feedlots (2%) 120 7,000 840 
- dairy cows & fodder (40%) 1,680 200 336 
   10,966 
LOWER    
- vegetables (26%) 42,203 2,000 84,406 
- sugar cane (50%) 79,747 156 12,440 
- fruit & nuts (7%) 11,545 1,600 18,472 
- urban & industrial (13%) 20,000 2,000 40,000 
- on farm distribution losses (4%) 6,000  0 
   155,318 
TOTAL   227,646 

Source: Alliance Resource Economics 

Table 3.12 shows gross margin per hectare and per ML for a range of crops.  Dividing the 
gross margin per hectare by the volume of water applied derives these gross margins.  It 

 

                                                 

26  It should be noted that these gross margins are more conservative than those implied by the 

CARE report. 
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should be noted that ‘derived’ gross margins implicitly assume that the crop was fully 
dependent on irrigation.  This is rarely the case – rainfall will at least contribute to the yield.  
The true return from irrigation is the additional yield after netting out the yield due to 
natural rainfall.   

The gross margins contained in Table 3.11 are conservative compared to those contained in 
the CARE report. Moreover, it should be noted that the gross margins ascribed to cane 
production do not take account of the substantial scale economics in the milling process, and 
hence, is likely to materially understate the economic benefits from increased cane 
production to the region.  

Table 3.12 Gross margins for a cross section of irrigated crops 

Gross Margin Crop Water applied 
ML/ha $/ha $/ML 

Beans 1.25 1,460 1,168 
Capsicum (red) 3.5 30,580 8,737 
Rockmelon 2.5 6,096 2,438 
Tomatoes 2.5 26,195 10,478 
Zuchini 1.25 4,000 3,200 
Mandarin 8 19,894 2,487 
Macadamia 4.5 8,136 1,808 
Table grapes 2.5 18,709 7,480 

Lucerne 10 1,972 197 
Peanuts 6 1,992 332 
Cotton 6 1,823 304 
Soybeans 5 598 120 

Source: Taken from the CARE report, The Economic Impact of Additional Irrigation Supplies in the 

Burnett River Catchment (June 2000) prepared for DNR  
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4 Economic cost benefit analysis 

4.1 Introduction 

The economic analysis looks at the project from a State perspective. It is not concerned with 
who pays for the water or how the rewards are distributed.27 However, generation of the 
costs and benefits is relatively complex since the economic impacts upon all parties must be 
incorporated eg. developers, producers, workers, and others affected indirectly by the 
proposed development.  

Thus the economic analysis is primarily concerned with the capacity of the project to 
generate a net social gain over its productive life. Consequently, a relatively low discount 
rate is used to reflect the fact that society will not value current versus future consumption as 
highly as would a private developer. The lower discount rate and the nature of the 
investigation also means that a longer modelling horizon is appropriate for assessing the net 
social benefit arising from the project. 

The costs identified in the economic analysis include capital costs associated with 
construction of storages and joint distribution systems, any land development costs for the 
purposes of utilising the water and farm overhead costs, excluding those associated with 
water rights.  The financial analysis only considers the cost of creating the water.  Further, it 
does not include any environmental externalities (positive or negative) that might arise 
following construction and operation of each development scenario.  

Accordingly, an economic analysis differs from the financial analysis in several ways: 

§ the income stream is based on the return from additional production (rather than 
the returns to the developer from the sale of water); 

§ the analysis considers externalities (both positive and negative); 

 

                                                 

27  The financial analysis requirements set out in section 6 of the Guidelines for Financial and 
Economic Evaluation of New Water Infrastructure in Queensland will be addressed in a further report to be 

completed during 2001.  

 



  

 

8  Oc tober  2001    Page 4 8 of 4 8 

§ transfer payments are ignored; 

§ the distribution of benefits and costs between stakeholders is not defined; and  

§ opportunity losses due to taking land out of its current usage (including the 
inundation area) are included.  

From a regional perspective, the development will boost the economy through increased 
demand for goods and services with implications for job creation. However the fundamental 
economics of the project relies upon two main factors:  

§ the cost of creating the new water; and  

§ the prospects of irrigated agriculture. 

The economic analysis estimates the additional net income from irrigated agriculture that is 
likely to be generated by the project.  As such, the performance benchmark is based on the 
difference between the ‘without project’ situation and that expected to apply when 
additional supplies are made available – according to the figures in Table 3.10.  This gives the 
results a conservative bias.  For example, the ‘do nothing’ option being adopted as a 
performance benchmark will not actually maintain productivity at its current level.28  

4.2 Discount rates 

The Queensland Treasury publication entitled Guidelines for Financial and Economic Evaluation 
of New Water Infrastructure in Queensland indicates that for cost benefit analysis a 6% real 
discount rate ought to be applied. Whilst the analysis has been performed using this 
discount rate, NECG believes that there is good reason to suggest that it is excessive for the 
purposes of this exercise. 

Discount rates for cost benefit analysis are normally determined by considering alternative 
patterns of consumption through time.  An investment, for example, in water infrastructure 

 

                                                 

28  One example is to be found in the Lower Burnett.  Replacement of ground water with 

surface water is urgently needed in the Moore Park area to prevent further intrusion of salt 

water – which is causing a steady decline in yields. The intrusion is also threatening the 

ground water used to supply Bundaberg city.  
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on the Burnett River will prevent more immediate consumption of the resources embodied 
in that investment.  In other words, the discount rate reflects society’s willingness to trade 
future for present consumption.29  

The best measure of this is arguably the risk free rate of interest.  The risk free rate can be 
approximated by the discount rate implied by yields of long-term Commonwealth bonds.  
The longest traded nominal bonds are of approximately 10 years’ duration.  However, 
Treasury Capital Indexed Bonds, which adjust the capital value of the bond in line with the 
consumer price index, are even longer-term bonds (up to 20 years). Since January 1998, real 
rates implied from the yield of Treasury Capital Indexed Bonds (which provide the best 
indication of the real risk free rate) have been in the vicinity of 3.5%.30  

On 28 September, 2001 yields on Treasury Indexed Bonds were as shown in Table 4.1. 

Table 4.1 Treasury Capital Indexed Bonds 

 Coupon  Maturity  Real Yield (% p.a.)  

 4.00%  Aug 2005 2.845 

 4.00%  Aug 2010 3.345 

 4.00%  Aug 2015 3.425 

 4.00%  Aug 2020 3.445 

Source Reserve Bank of Australia www.rba.gov.au 

 

                                                 

29  In technical terms, the appropriate discount rate is the consumption rate of interest which is 

the utility discount rate plus the elasticity of the marginal utility of consumption times the 

consumption growth rate.  The relevant factors for consideration are therefore the rate of 

economic growth, the elasticity of the marginal utility of consumption and utility discount 

rates (see Ekstein, O. (1957) Investment Criteria for Economic Development and the Theory of 
Intertemporal Welfare Economics Quarterly Journal of Economics). 

30   Whilst rates have been higher in previous years, they have rarely exceeded 5% since 1995. 
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Accordingly, the analysis has also been undertaken with a 4% real discount rate, which in 
NECG’s view more appropriately reflects the current social discount rate.  Due to 
uncertainty as to the most appropriate discount rate, sensitivities were also undertaken for 
discount rates ranging from 3% to 7% real. 

4.3 Economic benefits 

There are broadly two classes of economic benefit: 

§ the direct benefits from irrigated agriculture and other industries that arise from the 
increased water supply; and 

§ a range of related benefits such as recreation, flood mitigation and tourism etc. 

4.3.1 Benefits from increased agricultural production 

The economic benefits arising from the increased water supply are summarised in Table 3.10 
and Table 3.11 which indicate that the total annual gross margin from the additional water, 
at full production, is $227.6 million per annum.   

4.3.2 Other benefits from the water storage infrastructure 

Other benefits from the water storage infrastructure include: 

§ recreation and associated tourism; 

§ flood mitigation; and 

§ reduced salinity. 

Recreational benefits arising from water storage and complementary infrastructure (such as 
roads) are significant. Table 4.2 provides an indication of visitation numbers to major 
storages in the State. 

In the case of the Burnett River Dam, an additional recreational benefit is expected to arise 
from enhanced accessibility to the local Good Night Scrub National Park. 
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Table 4.2 Number of people visiting major Storages 

  Estimated number of people visiting31 
Storage  Nearest town or City 1996-97 1997-98 
Tinaroo Falls Dam Kairi 855,128 650,000 
Fairbairn Dam Emerald 50,550 166,600 
Atkinson Dam Lowood 20,500 150,125 
Leslie Dam Warwick 168,500 133,000 
Burdekin Falls Dam  Charters Towers 114,400 93,000 
Maroon Dam  Boonah 66,340 93,000 
Moogerah Dam Kalbar 169,012 87,700 
Callide Dam  Biloela 59,950 74,450 
Kinchant Dam Mackay  95,000 50,450 
Fred Haigh Dam  Gin Gin 68,340 49,600 
Borumba Dam Gympie 46,000 47,500 
Glenlyon Dam Stanthorpe 16,980 43,450 
Beardmore Dam  St. George 41,087 42,750 
Coolmunda Dam  Inglewood 20,049 30,000 
Peter Faust Dam  Proserpine 50,505 26,850 
Bjelke-Peterson Dam Murgon 23,000 23,000 
Cania Dam Monto 15,076 22,500 
Boondooma Dam Proston 15,000 17,500 
Wuruma Dam Eidsvold 6,872 4,600 
Eungella Dam Mackay  400 N/a 
Teemburra Dam  Finch Hatton N/A N/a 
TOTAL  1,902,689 1,023,446 

Source: State Water Project Yearbook 1997-98  

If, for example, the Burnett River Dam were to attract a net addition of 50,000 visitations per 
annum (after allowing for any reduction to nearby sites), then it would be reasonable to 
expect a net economic benefit of approximately $1,000,000 per annum (based on each visitor 
ascribing a value to the experience of $20).  However, given the lack of data, no attempt has 
been made to quantify these benefits in the cost benefit analysis. 

These benefits might be further enhanced if the Burnett River Dam were to be stocked with 
fish, as the experience of the Fairbairn Dam near Emerald highlights. 

 

                                                 

31  Based on axle counter records and surveys of the average number of people in vehicles 

visiting each storage. 
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Like most of coastal Queensland, the Burnett region is subject to flooding from localised 
downpours and occasional cyclonic and monsoonal activity.   

Flood mitigation benefits from the construction of the Burnett River Dam and associated 
water storage infrastructure will therefore be significant. This is especially the case given that 
much of the region’s agriculture is located on alluvial flood plains.  Accordingly, even 
moderate stream rises have the potential to inflict significant losses, both in terms of lost 
production and infrastructure, in the most productive locations in the region. However, 
given the lack of data, no attempt has been made to quantify these benefits.  

Reduced salinity will be another benefit from the Burnett River Dam. Replacement of ground 
water with surface water is urgently needed in the Moore Park area to prevent further 
intrusion of salt water. The intrusion is threatening the ground water used to supply 
Bundaberg city and causing a steady decline in yields.  Additional supplies of surface water 
will therefore permit groundwater substitution in the Moore Park region.32   

4.4 Project costs 

Costs associated with the water storage facilities are as set out in Section 3.3. 

The major identified potential indirect costs (or negative externalities) associated with the 
project include: 

§ water quality and aquatic fauna and flora impacts; 

§ adverse impacts for fisheries 

§ interference with local events (eg Bundy Thunder boat race). 

The Economic Impact Statement for the proposed Burnett River Dam recognised a range of 
possible adverse impacts to water quality, but concluded that appropriate management and 
mitigation strategies would minimise any adverse impact.   

 

                                                 

32  The fact that no allowance is made for the reduced production that would inevitably 

accompany the need to address the saltwater intrusion highlights the conservative bias to 

the analysis.  For example, the ‘do nothing’ option being adopted as a performance 

benchmark will not actually maintain productivity at its current level. 
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It was also concluded that the overall effect of the Burnett River Dam on the Burnett River 
estuary and adjacent marine area is expected to be minimal as the WRP requirements are 
essentially met and those flow parameters which fail to reach the WRP targets are possibly 
compensated by equivalent improvements in the Kolan system.  Accordingly, it is not 
thought necessary to explicitly account for negative externalities on account of water quality 
and fisheries impacts.  Moreover, the stocking of the impounded waters could provide an 
alternative source of fish in the region.33 

Accordingly, it is not thought necessary to explicitly account for negative externalities on 
account of water quality and aquatic fauna and flora impacts as an allowance has been made 
for potential protective mechanisms for listed terrestrial species, should they be required, 
and for monitoring programs. 

It has recently been questioned whether the Burnett River Dam and associated water 
infrastructure will adversely affect the annual Bundy Thunder motor boat race. However, 
given that the WRP requirements are essentially met, there seems to be little reason to 
suggest this is likely to be the case – indeed, the construction of the water storage 
infrastructure is likely to be of positive benefit to the race in maintaining a more constant 
flow in the river in times of drought.   

4.5 Discount cash flow analysis 

For the ‘supply driven scenario’34 (see Table 4.3) the total gross margin (of almost $228 
million per year) will apply once the regulating structures are in place and the full allocation 
is available.  From this point forward, the income pattern will be relatively constant due to 
the high reliability of the water yield figures adopted.  The interim income stream (applying 
in years 1-7) is derived using an average gross margin of $1,173 per ML.  

 

                                                 

33  Although this would require a license to do so first be obtained from DPI. 

34  The terms ‘supply driven’ and ‘demand driven’ are used here for the purposes of contrast.  

There is no inference that one provides a better portrayal of reality than the other but they 

can be thought of as indicating the range in performance between ‘optimistic’ and 

‘conservative’.  
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Table 4.3 Discounted cash flow for the project (supply driven scenario) 

Year in 
future 

Benefits Costs Net value Net Present 
Value @ 

Net Present 
Value @ 

    0.04 0.06 
1 0 15,900 -15,900 -15,591 -15,443 
2 30,609 116,133 -85,524 -80,638 -78,366 
3 30,609 63,833 -33,224 -30,121 -28,720 
4 30,609 63,833 -33,224 -28,962 -27,095 
5 175,827 2,000 173,827 145,703 133,734 
6 227,646 2,000 225,646 181,863 163,774 
7 227,646 7,000 220,646 170,993 151,080 
8 227,646 7,000 220,646 164,417 142,529 
9 227,646 7,000 220,646 158,093 134,461 

10 227,646 7,000 220,646 152,013 126,850 
11 227,646 2,000 225,646 149,478 122,382 
12 227,646 2,000 225,646 143,729 115,454 
13 227,646 2,000 225,646 138,201 108,919 
14 227,646 2,000 225,646 132,885 102,754 
15 227,646 2,000 225,646 127,775 96,938 
16 227,646 2,000 225,646 122,860 91,451 
17 227,646 2,000 225,646 118,135 86,274 
18 227,646 2,000 225,646 113,591 81,391 
19 227,646 2,000 225,646 109,222 76,784 
20 227,646 2,000 225,646 105,021 72,437 
21 227,646 2,000 225,646 100,982 68,337 
22 227,646 2,000 225,646 97,098 64,469 
23 227,646 2,000 225,646 93,364 60,820 
24 227,646 2,000 225,646 89,773 57,377 
25 227,646 2,000 225,646 86,320 54,129 
26 227,646 2,000 225,646 83,000 51,066 
27 227,646 2,000 225,646 79,808 48,175 
28 227,646 2,000 225,646 76,738 45,448 
29 227,646 2,000 225,646 73,787 42,876 
    2,859,535 2,150,284 

 

Based on the (rapid uptake) assumptions, the project would break-even after just six years 
and would generate a net present value of over $2 billion after a 29 year project life (nearly 
$2.9 billion at 4%).   

For the ‘demand driven scenario’ (see Table 4.4) the potential gross margin takes 15 years to 
achieve (starting from Year 5) on the assumption that horticulture in the Lower Burnett will 
take this long to fully utilise its nominal share of the new water.  Table 4.4 indicates that the 
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total annual gross margin from vegetables and fruit and nuts in the Lower Burnett, at full 
production, is $102.8 million.  Thus the income stream in Table 4.4, for years 5-19 is factored 
up by $6.858 million per year until the full allocation of water is taken up.  Income from all 
other sources comes on stream more or less as for the ‘supply driven scenario’.  

Table 4.4 Discounted cash flow for the project (demand driven scenario) 

Year in 
future 

Benefits Costs Net value Net Present 
Value @ 

0.04 

Net Present 
Value @ 

0.06 
1 0 15,900 -15,900 -15,591 -15,443 
2 30,000 116,133 -86,133 -81,212 -78,924 
3 30,000 63,833 -41,333 -37,473 -35,730 
4 30,000 63,833 -41,333 -36,031 -33,707 
5 106,858 2,000 104,858 87,892 80,672 
6 138,484 2,000 136,484 110,001 99,060 
7 145,342 7,000 143,342 111,085 98,149 
8 152,200 7,000 150,200 111,923 97,023 
9 159,058 7,000 159,058 113,965 96,929 

10 165,916 7,000 163,916 112,929 94,236 
11 172,774 2,000 170,774 113,128 92,621 
12 179,632 2,000 177,632 113,146 90,887 
13 186,490 2,000 184,490 112,994 89,053 
14 193,348 2,000 191,348 112,687 87,135 
15 200,206 2,000 198,206 112,236 85,149 
16 207,064 2,000 205,064 111,654 83,109 
17 213,922 2,000 211,922 110,950 81,027 
18 220,780 2,000 218780 110,135 78,914 
19 227,646 2,000 225,646 109,222 76,784 
20 227,646 2,000 225,646 105,021 72,437 
21 227,646 2,000 225,646 100,982 68,337 
22 227,646 2,000 225,646 97,098 64,469 
23 227,646 2,000 225,646 93,364 60,820 
24 227,646 2,000 225,646 89,773 57,377 
25 227,646 2,000 225,646 86,320 54,129 
26 227,646 2,000 225,646 83,000 51,066 
27 227,646 2,000 225,646 79,808 48,175 
28 227,646 2,000 225,646 76,738 45,448 
29 227,646 2,000 225,646 73,787 42,876 
    2,369,531 1,732,080 
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As would be expected, a slower rate of uptake reduces the economic performance of the 
project.  However it is still strongly economic with the net present value over the nominal 
project life exceeding $1.7 billion ($2.3 billion at 4%). 

Figure 4.1 illustrates the net economic benefits of the project and highlights the robustness of 
the results over a range of discount rates. 

Figure 4.1 Net benefits at varying discount rates 

 

To test the robustness of the results, sensitivity testing was undertaken to assess the impact 
of a doubling in: 

§ the capital cost of augmenting the distribution infrastructure in the Bundaberg 
Irrigation Area; and 

§ environmental monitoring costs and impact mitigation measures. 

The result of each test affected total NPV under each scenario by less than 1%. 
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A further sensitivity test was conducted assuming all of the water in the Lower Burnett that 
was notionally allocation to vegetables was in fact taken up with fruit and nuts. The results 
remained strongly positive, with the NPV under each scenario falling by between 5% and 
8%. 

4.6 Conclusions to economic assessment 

The economics of the project are clearly strong and serve to highlight its urgency.  The 
project’s strong performance can be explained in terms of the scope that exists for 
capitalising on the prevailing agricultural economy within the Burnett Basin.  This strength 
can be attributed to several background influences: 

§ Scope to capitalise on existing investment - most the additional water would build upon 
an existing capacity to employ irrigation.  Indeed it is possible to think of the 
Bundaberg Irrigation Area, in particular, as having ‘everything’ except the water – 
which can only be provided through construction of additional infrastructure.  Most 
importantly, the existence of the infrastructure would mean minimal delay in 
utilising new water.  It would also obviate the need for much additional investment 
in distribution channels and land development.  Given the volume of additional 
water that would be made available to the Lower Burnett, however, utilisation 
delays would probably occur.  Indeed it would be unrealistic to expect otherwise 
given the volume of additional water and the desirability of it gravitating into the 
higher value usages.  

§ Scope for exporting high value crops - potential remains in the Burnett to apply water to 
high return crops such as vegetables and tree crops.  Cane farmers shifting land and 
water resources into higher value crops according to market opportunities will 
achieve this potential over time.  To achieve success in export markets it is essential 
to be able to offer customers a large, consistent supply of quality product.  There are 
few production centres in Australia that can achieve this operational standard.  
Thus continued growth in the Burnett’s horticultural industry will depend on 
development of the water supply followed by accessing of reliable export markets.  
Government assistance with identifying and proving export markets will serve to 
expedite growth of the Burnett horticultural industry.  

§ Complementarity and down-stream benefits - scope exists for complementarity between 
the intensive crops – that can ‘carry’ the economics – and field crops that can occupy 
a large area – and give critical impetus to the regional economy.  While the intensive 
crops are essential for making any proposed development economic, the field crops 
(primarily sugar cane) are needed to generate scale, from which will come 
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significant region benefits, including the prospect of downstream industrialisation.  
Increased irrigation of sugar cane is also essential from the perspective of rapid 
utilisation of new water and for achieving a seamless transition among various uses 
of the water through time.  

Apart from raising sugar cane output, additional irrigation in the Lower Burnett will serve to 
moderate year to year fluctuations.  These outcomes will greatly assist the viability of the 
existing sugar mills and could provide the critical volume of feedstock for establishment of 
downstream industries.  
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5 Economic impact of water storage development 

5.1 Introduction 

Section 2 of this Report considered the likely allocations of the additional water that becomes 
available through construction of the five water storages.  

However, in assessing the economic impacts of the development, a different categorisation is 
appropriate.  For example, for the purposes of modelling economic impacts, a construction 
phase of a new weir is quite distinct from the additional agricultural activity that is enabled 
by the weir. Moreover, a number of reviews conducted in relation to the region have 
revealed several value-adding proposals that may emerge once additional water becomes 
available to the region.  However, the identified value-adding opportunities have different 
probabilities of successful completion.  

Accordingly, in order to assess the full potential economic impact of this infrastructure, it is 
convenient to categorise the developments expected to emerge as four discreet integrated 
projects as follows: 

§ infrastructure for additional water availability; 

§ additional agriculture and pastoral production linked with the availability of the 
new water allocations35 

§ the proposed construction and operation of a pulp mill project linked with 
Bundaberg 2000+ project (Pulp Mill) 

§ the proposed construction and operation of a chicory plant, relying, in part on new 
water allocations. 36 

 

                                                 

35   An additional consideration is the current levels of production that may be lost if more 

reliable water sources do not become available. 

36   There are several other projects that could emerge from the increased water supply afforded 

by the water storage infrastructure. These include potential aquaculture (silver perch) and 

forestry (cabinet timbers) developments. However, at this stage there is some uncertainty 

about these developments progressing and in any event there is insufficient data on the 
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Within these four development groupings is a diverse range of proposed activities. For 
example, the proposed water infrastructure development involves the construction of the 
Burnett River Dam, the construction of new weirs at Eidsvold and Barlil and the upgrades of 
Jones and Walla weirs.   

Additional agricultural and pastoral activity will see increases in production for vegetables, 
fruit, peanuts, cotton, lucerne, sugar, dairy production and pork production. At 
approximately the same time industrial activity may be taking place in the form of the 
construction and operation of a pulp plant (high probability) and a chicory plant (less 
definite at this stage).  

In short, there are all ready a large number of alternate calls upon the use of the additional 
water supply. This will naturally raise questions concerning the most efficient allocation of 
these resources across competing ends. However, the introduction of tradable water 
entitlements will facilitate an efficient allocation of water across the region.  

In some circumstances the growth in economic activity associated with the developments 
might also raise questions relating to the degree of capacity utilisation within the region and 
whether supply constraints on resources other than water may reduce the ability of the 
region to successfully implement all of these competing ends. This is turn has implications 
for the appropriate economic modelling of these developments (Mangan, 1994).  For 
example, if the Wide Bay-Burnett region, and more generally the Queensland economy was 
currently operating at full capacity, the economic impact of these developments would be 
reduced because they would be competing for resources with existing activities and the 
output of these developments, particularly in agriculture and pasture would, to some extent, 
be displacing existing activity.   

 

                                                 

construction and operating costs as well as likely revenue profiles to enable robust eco nomic 

modelling to be undertaken. There are also several potential “value adding” projects that 

could emerge from the increased production enabled by the increased water supply. For 

example, studies are being undertaken by the Food and Meat Industry Taskforce of DSD in 

relation to the development of a proposed “Food Park” at Bundaberg. Again, given the 

uncertainties associated with such projects they have not been explicitly modelled as part of 

the current exercise. However, the additional output enabled by the enhanced water storage 

infrastructure will provide a stronger impetus for these value adding projects. 
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Fortunately this does not appear to be the case in the current evaluation exercise. In terms of 
economic activity the Wide Bay-Burnett region consistently has the highest levels of 
unemployment in Queensland and among the highest, at the statistical division level, in 
Australia. It also has some of the lowest per capita income in the State. Therefore in terms of 
supply constraints and issues of crowding out, the broad picture within the region indicates 
that this is unlikely to be a major problem in the foreseeable future.  

This does not mean that in some areas such as skilled labour, local supply constraints will 
not be encountered but they are unlikely to be major.  As well, the large bulk of the new 
agricultural and pastoral production is aimed at expanding export markets and not at 
displacing currently produced product for the local market.37 Given these underlying 
economic conditions, the appropriate method of economic evaluation may be decided. 

5.2 Economic modelling 

In evaluating these projects the Queensland Multi-Regional Model (QMRM) is used. This 
model is a multi-region input-output (I-O) model produced at the University of Queensland 
and designed specifically to provide spatially disaggregated economic impact evaluations of 
development projects in Queensland and Queensland regions. It also has the capacity to 
trace flow-ons to the Rest of Australia (ROA). The model is described in some greater detail 
below.  

The QMRM is just one form of economic model that may have been used in such an exercise. 
In terms of currently available modelling techniques, there exists a number of different forms 
of modelling that might have been used ranging from traditional input-output models, 
through to computable general equilibrium models (CGE) and econometric/I-O models.  

Most disagreements over modelling techniques surface over the allocation of flow-on or 
indirect benefits and the relative importance of marginal as opposed to average effects. As 
well, the relative appropriateness of each modelling technique is influenced by the nature of 

 

                                                 

37   There is a possibility of some displacement among vegetables. However, it is understood 

that the enhanced reliability afforded by the water storage infrastructure will facilitate 

growers penetrating export markets. Water reliability has been a barrier to growers pursuing 

export markets in the past. 
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the problem being modelled. The current state of the economy, in terms of the level of 
capacity utilisation existent in the host region, is also of particular importance in deciding the 
appropriateness of an economic model.  

The model used here has the advantage of having been specifically constructed for the 
Queensland economy and of being able to allocate economic flows across regions and the 
rest of Australia and across industries.  Multi-regional models are best suited to evaluating 
additional, exogenous investment where the development does not crowd out existing 
activity and where no serious supply constraints are encountered. As argued above this 
seems to be the case with most of the economic activity being considered here.  

Multi-regional models are less suited to situations that involve resource allocation under 
circumstances where development in one area of the economy would compete with existing 
areas within the confines of fixed resources. The QMRM is not a resource allocation model. It 
is not designed to indicate the most efficient ways of allocating scare resources. For this type 
of exercise a CGE model would be more appropriate.   

However, these circumstances do not appear to be operating in this case. In this exercise, 
new plant and equipment and water supplies are being added to an economic base in which 
the economy is currently operating well below capacity and the outputs of which are seen as 
expanding export markets rather than displacing additional production. In such 
circumstances, where supply constraints are minimal and where the participants are likely to 
be price takers, McGregor and Swales, in their study of Scottish regions, found that the 
results of CGE and multi-regional I-O modelling collapsed to the same results. (McGregor 
and Swales, 1994). 

5.3 Methodology  

This study uses the Queensland Multi-regional Model (QMRM) to examine the economic 
impacts of the Burnett River catchment water development. The QMRM was developed in 
1998, specifically as a project impact model for the Department of Premier and Cabinet to 
provide accurate estimates of the potential economic impact of projects and new industries 
to the State. The model has a number of features that make it suitable for this task: 

§ it contains a number of default values that enable projects to be modelled on the 
basis of limited or incomplete information;  

§ it enabled the economic impact to be spatially distributed across Queensland 
Regions; 
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§ where appropriate base data was available, it allowed the calculation of impacts 
across time and/or the calculation of present values. 

A larger, 32 sector, QMRM was developed in 1999 which was designed to provide industry 
specific impacts.  It also added to the spatial disaggregation capabilities by including a rest of 
Australia (ROA) sector.  The sector distribution of the model is shown below in Table 5.1. 

Table 5.1 32 sector classification used in QMRM 

Sheep 
Meat cattle 
Milk cattle and pigs  
Cereal grains 
Sugar cane  
Other agriculture 
Forestry 
Fishing  
Food manufacturing 

Wood and paper 
Coal and crude petroleum 
Chemicals, petroleum and coal 
Non-metallic mineral products  
Other mining 
Metals, metal products 
Machinery and equipment 
Other manufacturing 

Electricity 
Gas and water 
Residential building 
Other building and construction 
Trade 
Rail transport 
Other transport (inc. ports) 
Communication 
 

Textiles, clothing and 
footwear 
Finance, property and 
business services 
Ownership of dwellings  
Public administration 
Defence 
Community services 
Recreation and personal 
services 

 

5.4 Construction of the QMRM 

The methodology used in the construction of the QMRM is similar to that developed by 
Professor Guild at the University of Auckland.  There are, however, some important 
differences that strengthen the QMRM. These are the use of Queensland-specific data, 
derived from official sources and, in particular, the use of hierarchically balanced input-
output tables that are specifically designed to limit the double counting and over-estimation 
problems associated with traditional input -output tables.   Specifically:  

1. Guild used a national table as the parent table. The current model was able to 
achieve greater disaggregation by using a sub-national table, Queensland, as the 
parent table. The use of a State-based parent table offers the advantage of being less 
reliant on identifying external trade patterns. It is well established that external 
trade is more important to the national economy than to the state economy and 
while interstate and international trade is clearly important to the Queensland 
economy, it has less effect on this economy than for the national as a whole. The 
choice of Queensland as the parent table also allowed us to use the hierarchically 
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balanced input-output tables for Queensland and Queensland regions constructed 
by, what was then known as Government Statistician’s Office38 and is now part of 
the Office of Economic and Statistical Research (OESR) within Queensland 
Treasury.  

2. Guild used the parent table as a means of estimating, through mechanical 
techniques, the regional tables required. By comparison, the I-O tables for 
Queensland regions are those derived by data intensive methods by the Queensland 
Treasury and balanced to the Queensland table. As such, these tables represent a 
superior form of data.39  

3. Guild, due to the unavailability of inter-regional trade data, was forced to construct 
his data artificially. To do this he assumed that regions import in proportion to total 
production in exporting areas. The current model relies more heavily upon officially 
available and supplied data as well as estimated inter-regional data.  

5.5 Model specification 

For a given input I, exporting regions (those with a location quotient greater than 1) are 
assumed to export all their surplus (EI), and importing regions are assumed to import a total 
amount T of input in proportion to the surplus from each region. 

Some actual data on inter-regional imports were obtained from the Government Statistician's 
Office (GSO). These were allocated across regions on the basis of data supplied by GSO. 
Where hard data was not available, it was assumed that regions import in proportion to total 

 

                                                 

38  See, Input-Output tables for Queensland and Queensland Regions, Government Statistician's 

Office 1994 

39   One issue to be considered here is the age of the currently available tables. The regional 

tables currently in use were originally constructed in 1989/90, while the most recent table for 

Queensland, as a whole is the 1996/97 preliminary tables, produced by OESR. A final 

version of this table plus new regional tables based on the same time period is near 

completion. In this study the QMRM was updated using the 1996/97 preliminary 

Queensland table as a guide. 
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production in exporting districts. As a result of this simplifying assumption, input specific 
trade vectors can be generated and spliced together to form the inter-regional trade matrix.  

Compared to the simple location quotient method of estimating trade flows, which generate 
many pairs of zero trade between regions, and Guild's artificial methods, this trade matrix 
exhibits larger and seemingly more realistic trade flows. As a result, the standard objections 
to multi-regional input-output models are significantly reduced. 

In other diagnostics tests the model has performed well. The disaggregated regional 
multipliers aggregate the State total and demonstrate stability in the coefficients and in terms 
of ten per cent stability shocks.  As a result, the current model provides an efficient means of 
estimating industrial significance and allocating this across Queensland regions and to the 
rest of Australia.   Nevertheless a number of issues will always need to be considered in the 
interpretation of economic impacts. These include: 

§ are their supply constraints operating such that the project would complete with 
others for scare labour and capital? 

§ is the investment exogenous or does it draw from other potential projects 
(opportunity costs)? 

§ is the expected output additional or will it displace existing producers?  

§ how sensitive is the value of production to variations in the exchange rate or world 
prices for the product? 

§ are there any synergy effects associated with moving the project to a specific region? 

In terms of the first of these issues, there is no current evidence that either the Queensland or 
Australian economies are operating at full capacity and there appears to be little evidence to 
suggest that the project would “crowd-out” other investment.  Current unemployment rates 
in the Wide Bay-Burnett area are between 13-18%, which is again indicative of an economy 
that is not supply-constrained. As well, the construction industry in Queensland and 
Queensland Regions, while recovering from the post-GST downturn could not be regarded 
as operating at full capacity. The issues relating to public finance will be addressed as part of 
the financial analysis undertaken pursuant to Treasury’s Guidelines for Financial and Economic 
Evaluation of New Water Infrastructure in Queensland. 
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5.6 Economic impacts  

The data on each development projects were applied to the 32-sector QMRM model.  The 
model also predicts regional and industry-specific estimates. However, given the lack of 
specific data as to the exact nature of raw material sources and intended transport 
arrangements, less reliance attaches to the spatial distribution of the impacts than to the 
aggregate estimates. It should be stressed that estimates are conservative.  While the multi-
regional model differs considerably from the standard I-O table, the approach used here is 
similar to the practice of using type I estimates rather than type II estimates as a means of 
producing parsimonious estimates of flow-on, particularly consumption-induced, effects.  
Therefore it is likely that the estimates, with the exception of employment, which is 
notoriously difficult to estimate, are understatements.   

5.6.1 Construction impacts 

Economic modellers have developed a tendency to downplay or even ignore the 
construction aspects of a project because of the inherent difficulties in accurately modelling 
these impacts. This is because: 

§ construction projects are both lumpy and temporary, with large injections coming 
into a local economy for a limited period. By contrast, most economic models 
operate on the basis of continuous exogenous shock over a relatively long period 

§ construction companies and workers are mobile, with the result that there is no 
certainty that the bulk of factor payments to these companies and workers will be 
spent or invested in the region where construction is taking place  

§ construction and building activities are cyclical. Where a project takes place at the 
lower end of the cycle its economic benefit go considerably beyond its direct value 
because it helps to maintain the industry as a whole. By contrast, if a project is 
commenced at the height of a building boom it may add to supply-bottlenecks and 
compete for scarce resources. In this case its real value to the economy is less than 
the direct value of the project. 

In short, the real value of the construction phase of a project, particularly in terms of net 
additions to GSP and employment retention and creation, is considerably influenced by its 
positioning within the construction cycle. 



  

 

8  Oc tober  2001    Page 6 7 of 6 7 

Because of these difficulties in accurate evaluation it has become fashionable in economic 
modelling to discount construction effects because they are regarded as temporary and do 
not provide the continuous exogenous shock that many models depend upon.   

This line of thinking is somewhat surprising because the construction industry by its nature 
consists of a series of temporary projects in which large-scale periodic construction projects 
are essential to keep, what is essentially a very mobile workforce, in continuous 
employment. Moreover, construction activity is the main barometer of a healthy economy. 
For all these reasons it is important to fully consider the construction impacts associated with 
the projects both for their intrinsic (project-specific) benefits and for the vital role they play in 
the construction industry in general.  

However, modelling the impacts of construction activities is not easy. One problem is the 
temporary nature of the activity but perhaps more importantly, construction is a prime area 
to encounter supply-constraints, for example shortage of skilled labour. Conversely, larger 
projects tend or to draw resources away from other, typically smaller, projects and therefore 
reduce economic activity elsewhere in the economy.   

As well, the bulk of jobs involved must be seen as the maintenance of existing construction 
jobs rather newly created jobs. For example, Mangan (1994) in his study of the Gladstone 
Industrial Park found that 60 percent of all estimated jobs from construction activity were 
continuing jobs. Others have since adopted this as a rule of thumb (Taylor, 1997).  

By contrast with construction impact modelling, most economic models are designed to 
model operational or continuous economic activity and have less trouble modelling 
operational aspects. However, as a general principle, a series of construction based projects 
often form the best means of kick starting a region that is operating below capacity. 

Economic impact estimates 

The four development category areas outlined above in Section 3.1 are evaluated below 
using the QMRM. Economic modelling is not an exact science. Given the vagaries of the 
national and, particularly the international economies, the best that can be hoped for is a 
sound indication of the relative size of impacts. For ease of exposition the 4 development 
categories are considered separately.  

However, sight should not be lost of the interconnected nature of the projects. This will bring 
benefits of synergy, which will be understated by the economic evaluation process. There is 
also potential for competition for resources, especially the water resources, which will lead 
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the individual project specific estimates to be over-estimates. With this in mind each project 
is considered below.  

Construction impacts from Dam and Weir construction 

Data on the construction costs and the likely source of raw materials and labour as shown in 
Table 3.2 were applied to the QMRM model. One advantage of this model, in comparison to 
others, is that it specifically takes into account the external sourcing of raw materials and 
factors of production. The QMRM model spatially disaggregates economic activity 
throughout Queensland regions and the rest of Australia. Its default values, via its inter-
regional trade flow data, already explicitly consider external sourcing of factor inputs.  

The only real necessity in terms of accommodating this consideration in the modelling is 
where the particular project has greater external sourcing than those assumed from the 
default values. However, in keeping with the conservative nature of the estimates, the initial 
construction values were discounted to allow for the external sourcing (outside the Wide 
Bay-Burnett Region) of materials and factors of production drawn from outside the region.  
It was assumed that only approximately 30% of materials and factors of production would 
be sourced locally. 

In assessing the impact of the proposed water storage infrastructure, it is convenient to 
separate the construction activity into 2 components: 

§ investment in complementary infrastructure associated predominantly with on-
farm works to accommodate the new water and land development costs to support 
new plantings enabled by the enhanced water supply; and 

§ construction associated with the water storage infrastructure. 

Investment in complementary infrastructure 

Associated with the dam and weir development is complementary new investment that will 
take place, primarily, upon the farm sites. This investment will consist of on farm water 
storage and other essentially construction-related activities that will facilitate the distribution 
of the new water resources and land development costs to support new plantings enabled by 
the enhanced water supply. Estimated direct expenditure is of the order of $58 million. This 
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will be spread over a 3 year period. Table 5.2 sets out the total economic gains over this 
period.40 The difficult impact to quantify is employment impacts. 

Existing distribution capacity is expected to be able to cope with the increase in supply of 
water in the immediate future. However, allowance will need to be made for enhancements 
to existing infrastructure and/or additional infrastructure in future years. The cost of this 
development is not brought to account of the storage infrastructure that is currently 
proposed. For illustrative purposes, it is likely that this expenditure would exceed $20 
million, but a systematic estimate of this cost has not been attempted at this stage. 

Table 5.2 Total complementary infrastructure impacts over the period 2002-2005 

Region  Specific Output Income V.added 
New FTE 
Jobs 

Retained 
FTE jobs   

Brisbane-Moreton 5.57 1.73 2.56 12 18   

Wide Bay -Burnett  23.14 7.17 10.65 53 79   

Southern 0.9 0.27 0.4 4 6   
Central West 0.9 0.28 0.42 4 6   

Northern 0.7 0.22 0.32 2 3   

Western 0.35 0.11 0.16 1 2   

ROA 2.09 0.65 0.96 5 7   
 33.62 10.42 15.47 81 121   

Output, Income and V.added in $M A (2000) 

 

The results shown above suggest that over the 3 year period the economic impacts of the 
new farm-based infrastructure expenditure will, independently: 

§ increase turnover (output) by $33.62 million; 

§ raise factor income by $10.42 million;  

§ increase net wealth by $15.47 million;  

 

                                                 

40  These impacts are cumulative over the total period. For output, income and value added this 

is not a major concern. However, the interpretation of employment aspects is more difficult.   
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§ generate 81 additional positions over the period of construction. 

In terms of jobs, most impact from this construction work will come in the form of 
maintaining jobs in the regional economy, not just in building and construction but also in 
trade, finance, and a number of manufacturing industries that depend upon the purchases of 
the construction industry and the expenditure of construction workers. There will be some 
net job creation but this is limited due to two related factors.  The first is the temporary 
nature of construction and the growing tendency for a relatively fixed construction work 
force state-wide to migrate to areas of work. The second reason relates to the nature of farm 
economics and the high likelihood that there would exist surplus capacity within the farm, 
particularly among family. This being the case, the nature of farm work and farm families 
would suggest that some of the labour input to these projects will come from existing farm 
workers or members of the family rather than in the creation of new jobs. 41   

In other words it is reasonable to assume that there will be a retained jobs component and a 
new jobs component as is normally the case with short-term construction activity. The 
retained jobs component here will pick up existing surplus capacity in the form of farm 
workers and family members who spend some time or full time on these projects but would 
normally be employed in other capacities. To accommodate these factors the net job 
estimates from QMRM have been modified to reflect the extent  of surplus capacity on farms 
and the traditional retained/new break up of construction projects. This approach is once 
again conservative because to the extent that the new water availability generates additional 
farm output, it might be expected that the ability for farmers to divert farm staff to assist in 
construction will be limited.  

Investment in water storage infrastructure 

An issue arises as to the timing of the construction work at each construction location and 
whether or not the timing of construction is such that factors of production, particularly 
labour, would be shared across the projects. This later fact would, for example, reduce the 
jobs impacts, not in terms of total person hours or regional income, but in terms of person 
numbers.   

 

                                                 

41  There are no official statistics on the extent of farm-based underemployment in the region.  

An assumption of 50% has been adopted.  This highlights the conservative nature of the 

analysis. 
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The results below are based on the assumption that each water infrastructure project occurs 
at roughly the same time and uses resources independent of one another. In reality it would 
seem likely that there would be some cross over of resources between the projects, 
particularly as the construction of the Burnett River dam is scheduled over 3 years (coming 
on stream in 2005) while the weirs are due for completion in 2003.  

In this particular case it may be advisable to assume that all or the majority of workers on the 
construction of the weirs are absorbed into the workforce employed on the Burnett River 
Dam construction.42  As well, the standard assumptions concerning the break up between job 
retention and job creation in the construction industry apply (that is, 60% of construction jobs 
represent retention of existing jobs with the remaining 40% being new jobs).   

Table 5.3 Total Burnett River Dam and weir construction impacts over the 
period 2002-2005 

egion Additional 
Regional 
Output 

Additional 
regional Income  

Additional 
Value Added 

New 
FTE 
Jobs 

Retained FTE 
Jobs 

Brisbane-Moreton 19.18 5.87 8.71 40 56.22 
Wide Bay -Burnett 78.70 24.39 36.20 180.42 250.82 
Southern  2.96 .92 1.36 13.02 18.16 
Central 3.10 .95 1.42 13.02 18.16 

Northern 2.36 .73 1.09 6.51 9.51 
North-West 1.18 .36 .55 4.65 6.92 
R O A 7.10 2.20 3.26 16.74 23.35 
Total  114.33 36.37 52.59 275.28 384.02 
 

Output, Income and V.added in $M A (2000) 

 

                                                 

42   This is a further implication of the difficulties in modelling construction employment 

impacts. Given the nature of the industry each project is best evaluated, not so much as a 

provider of new jobs but as a facilitator of continuing employment in the industry. As cited 

earlier, Mangan (1994) has estimated that at least 60 per cent of construction impact jobs in 

the building industry are maintained jobs. This however is not to reduce their importance in 

stopping a rise in the unemployment rate and in creating income for the regions concerned. 
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It can be seen that the project will inject sizeable amounts on value added and regional 
income into the Queensland economy, particularly the Wide Bay-Burnett. Due to problems 
associated with double counting in the productive processes, most attention is focused upon 
value adding, income generation and employment. However, output effects should not be 
entirely discounted as they represent a good indication of regional turnover.  

From this particular project, approximately $53 million in net economic wealth (value added) 
is injected into the Australian economy, with the large bulk ($49 million) accruing to 
Queensland and Wide Bay-Burnett ($36 million).  

The jobs impacts are treated in a way to correctly identify the jobs component of construction 
activity. Total jobs derived from the modelling are discounted to approximate FTEs and then 
distributed between new and retained jobs within the regional economy. The important 
consideration here is that despite all these caveats, the combined construction activity over 
the 4 year period will lead to the creation of 275 new jobs and the retention of 384 jobs 
throughout the Australian economy.43 

However, important as the infrastructure projects will be in providing short run impetus to 
the Queensland and Wide Bay economies, their real importance lies in the very large boost to 
agricultural and pastoral activity in the Burnett region as well as the prospect of the 
enhanced production reliability enabling the development of significant value adding 
projects. This is elaborated upon in the following section. 

5.6.2 Water Induced Agricultural and Pastoral Activity 

Earlier work in this report translated additional water yields into possible crop yields and, 
on expected prices, additional value of production.  This data is used to evaluate the 
continuing economic impacts from these activities. The modelling takes place on the 

 

                                                 

43   The QMRM does not distinguish between the direct and indirect jobs created or retained 

from construction. However, a rule of thumb is a ratio of 3:1 in terms of indirect:direct jobs.  

Adding to this in the case of the Burnett River Dam is the effect of the substantial injection of 

capital to the local economy from land resumption (in the vicinity of $40 million).  This will 

have the effect of generating a greater proportion of indirect jobs than would normally be 

the case. 
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assumption that most additional production is non-displacing, representing net additional 
output destined for export markets. As noted earlier, this may not be the case with 
vegetables.   

Vegetables 

The largest beneficiaries from additional water supplies occur in vegetable production. In 
Table 5.4, the gross and net economic impacts of predicted increased vegetable production in 
central, southern and lower Burnett are shown.  

Table 5.4 Regional specific impacts on additional vegetable production 

Region Output           Income V Added Jobs*  
Brisbane-Moreton  130.09 42.93 63.74 585  
Wide Bay -Burnett  767.51 253.28 376.08 3453  

Southern  32.52 10.73 15.94 146  
Central West  19.51 6.44 9.56 88  
Northern  6.50 2.15 3.19 30  
Western  6.51 2.15 3.19 31  
ROA  58.54 19.32 28.68 263  
 Total   1021.18 336.99 500.38 4596  

 

Output, Income and V.added in $M A (2000) 
*expressed in full-time job equivalents and adjusted to reflect surplus capacity in the region and on farm-
sites  

 

The predicted economic impacts for water-induced vegetable production are very large for 
the regional, state and national economies. Once full-scale production is reached, the 
developments will support over $1 billion in additional output and over $500 million in 
value added. An increase in factor income and employment levels of approximately $340 
million and 4596 FTEs respectively will be supported, the bulk of these in Wide Bay-Burnett 
and Brisbane-Moreton regions. The conservative nature of these jobs impacts is shown from 
the assumed output cost per job.44  

 

                                                 

44   In broad terms, the estimates of job creation from the additional production enabled by the 

water storage infrastructure reflect an economic output:job ratio of double that experienced 

elsewhere in the state’s economy. In other words, applying the average economic output:job 
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Furthermore, there exists the possibility that some of this new vegetable production will 
displace production outside of the Wide Bay-Burnett Region. To the extent that this occurs, 
the out of region impacts will need to be reduced (while the estimated levels of increased 
activity inside the Wide Bay region will remain accurate).  However, it is anticipated that the 
enhanced reliability of the new water will encourage growers to seek export markets for this 
additional production.  

Fruit and Peanut production  

The second largest crop expansion occurs in fruit, particularly citrus. Additional peanut 
production has also been included because both are modelled within the Other Agriculture 
sector.  The estimate gross and net economic outcomes from this increased production are 
shown below in Table 5.5.  

Table 5.5 Regional specific impacts of additional fruit and peanut production 

Region Specific    Output Income  V.Added Jobs*  

Brisbane-Moreton    66.22 21.85 32.45 311  

Wide Bay-Burnett    390.67 128.92 191.43 1836  

Southern    16.55 5.46 8.11 78  

Central West    9.93 3.28 4.87 46  

Northern    3.31 1.09 1.62 16  

Western    3.31 1.09 1.62 16  

ROA    29.80 9.83 14.6 140  

Total    519.80.  193.19 254.7 2443  

 
Output, Income and V.added in $M A (2000) 
*expressed in full-time job equivalents and adjusted to reflect surplus capacity in the region and on farm-sites 

 

 

                                                 

ratio across the State would infer approximately twice as many jobs being created than 

suggested by these results.  This highlights the realistic (and perhaps somewhat 

conservative) nature of the results. Indeed, if the assumption concerning the current levels of 

on-farm underemployment is relaxed, predicted job increases nearly double, which in turn 

would reflect the State average ratio. 
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It is estimated that regional output will expand by $520 million, factor incomes increase by 
$193 million, value added by approximately $254 million and net FTEs by 2443 jobs. 

Sugar, cotton and lucerne/hay  

Other crops to experience increased output are sugar, cotton and lucerne/hay. While less 
significant than vegetable or fruit they are nonetheless significant. Table 5.6 to Table 5.8 set 
out the regional distribution of these benefits. In aggregate they indicate:  

§ increased turnover of nearly $40 million;  

§ increased factor incomes of $12 million; 

§ increased value-added of $ 18 million; and 

§ support for 200 full-time jobs.  

It should be noted however that the contribution of sugar to the regional economy will be 
higher than indicated by these results if it provides the critical mass to underpin the 
construction and operation of a pulp mill. This is discussed in section 3.6.3 of this report. 

Among the 3 crops, sugar cane is far more significant than the remaining crops. 

Table 5.6 Regional specific impacts of additional sugar production 

Region Specific  Output Income    V.Added    Jobs*  

Brisbane-Moreton   8.21 2.54 3.86 31  

Wide Bay-Burnett   21.82 6.76 10.25 136  
Southern   1.73 0.54 0.81 6  

Central West  0.86 0.27 0.41 2  

Northern   0.65 0.20 0.30 2  

Western   0.86 0.27 0.41 3  
ROA   3.89 1.21 1.83 16  

Total    38.02 11.78 17.87 196  

  Output, Income and V.added in $M A (2000) 
*expressed in full-time job equivalents and adjusted to reflect surplus capacity in the region and on farm-sites 

*expressed in full-time job equivalents and adjusted to reflect surplus capacity in the region and on 

farm-sites 
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Table 5.7 Regional specific impacts of additional lucerne/hay production 

Region Specific   Output Income             V.Added          Jobs* 

Brisbane-Moreton    0.05 0.01 0.02 0 
Wide Bay -Burnett    0.21 0.06 0.09 1 

Southern    0.02 0.01 0.01 0 

Central West   0.00 0.00 0.00 0 

Northern    0.00 0.00 0.00 0 
Western    0.00 0.00 0.00 0 

ROA    0.03 0.01 0.01 0 

Total     0.31 0.09 0.14 1 

 Output, Income and V.added in $M A (2000) 
 *expressed in full-time job equivalents and adjusted to reflect surplus capacity in the region and on farm-sites 

Table 5.8 Regional specific impacts of additional cotton productions 

Region    Output Income      V.added Jobs 

      

Brisbane-Moreton  0.05 0.02 0.02 0 

Wide-Bay -Burnett  0.28 0.09 0.14 2 

Southern  0.01 0.00 0.01 0 
Central West  0.01 0.00 0.00 0 

Northern  0.00 0.00 0.00 0 

Western  0.00 0.00 0.00 0 

ROA  0.02 0.01 0.01 0 

Total   0.38 0.12 0.18 2 

      

 
 
  

Output, Income and V.added in $M A (2000) 
*expressed in full-time job equivalents and adjusted to reflect surplus capacity in the region and on farm-sites 
 

 

Increased pork, dairy and feedlot production 

The other major area of economic expansion following the increased supply of water is in the 
dairy and pork industries. Pork in particular is facing buoyant export markets in the 
foreseeable future. On this basis the economic modelling of increased pork production can 
proceed without concern over displacement effects. Applying estimated value of output 
increases to the QMRM yields the following estimates.    
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Table 5.9 Regional specific impacts of additional pork production 

Region Specific Output Income V.added Jobs* 

Brisbane-Moreton  7.41 2.08 3.11 41 
Wide Bay-Burnett  52.62 14.73 22.10 241 

Southern  1.48 0.42 0.62 8 

Central West 0.59 0.17 0.25 3 

Northern  0.74 0.21 0.31 4 
Western  0.37 0.10 0.16 2 

ROA  1.85 0.52 0.78 10 

Total   65.07 18.22 27.33 310 

  

Output, income and V.added in terms of $M A (2000) 
**expressed in full-time job equivalents and adjusted to reflect surplus capacity in the region and on 
farm-sites 

 

Table 5.9 predicts: 

§ increased turnover of $65 million; 

§ increased income of $18 million;  

§ a boost in value adding of $27 million; and 

§ support for 310 full time jobs. 

The small (projected) increase in dairy production is perhaps indicative of the current state of 
the industry. On the basis of the assembled data the economic benefits of increased dairy 
production are: 
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Table 5.10 Regional specific impacts of increased dairy production 

Region Specific   Output Income V.added  Jobs  

Brisbane-Moreton   0.64 0.18 0.27 3  
Wide Bay -Burnett   4.54 1.27 1.91 19  

Southern   0.13 0.04 0.05 1  

Central West   0.05 0.01 0.02 0  

Northern   0.06 0.02 0.03 0  
Western   0.03 0.01 0.01 0  

ROA   0.16 0.04 0.07 2  

Total    5.62 1.57 2.36 25  

Output, income and V.added in terms of $M A (2000) 
*expressed in full-time job equivalents and adjusted to reflect surplus capacity in the region and on farm-sites 

 

Table 5.10 predicts: 

§ increased turnover of $6 million;  

§ increased income of $1.6 million;  

§ increased value added of $2.4 million; and 

§ support for approximately 25 full time jobs. 

Table 5.11 Regional specific impacts on additional feedlots 

Region Output           Income V Added Jobs*  

Brisbane-Moreton  0.6 0.17 0.30 4  
Wide Bay -Burnett  7.1 2.06 3.77 28  
Southern  0.77 0.22 0.41 4  
Central West  0.64 0.19 0.34 4  
Northern  0.00 0.00 0.00 0  
Western  0.00 0.00 0.00 0  
ROA  0.02 0.01 0.01 0  
 Total   9.11 2.64 4.83 40  

 
Output, Income and V.added in terms of $M A (2000) 

 

The feedlot industry will also benefit from the introduction of additional water resources. 
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Direct sales in the regions feedlot industry is anticipated to rise by an annual amount of over 
$6 million. This initial amount was modelled through the beef cattle sector within the Wide 
Bay-Burnett Multi-regional table.  The results are shown in Table 5.12.  The expected overall 
economic impacts are: 

§ increased turnover of over $9 million;  

§ increased factor incomes of $2.6 million;  

§ additional value added of approximately $5 million; and 

§ the support of 40 FTE jobs. 

5.6.3 Pulp mill development and operation 

The construction and operation of a pulp mill in Bundaberg is part of the Bundaberg 2000+ 
Project. The mill is contingent on the reliable supply of a critical mass of bagasse to underpin 
the economics of the project. This enhanced reliability is critically dependent upon the 
construction of the Burnett River Dam. Consequently, the completion of the pulp mill project 
is attributable to the construction of this water storage facility.  

The economic impacts of this pulp mill have recently been modelled by Sinclair, Knight 
Merz (SKM) (2001), using traditional I-O analysis.  The data used by SKM and the 
assumptions relating to that data have been re-run through the QMRM and the results for 
both the construction and operational stages of the project are listed below in Table 5.12 and 
Table 5.13.  

Table 5.12 Regional specific impacts of construction of pulp mill 

Region Specific Output Income V.added New Jobs Retention jobs 
Brisbane-
Moreton 

43.69 13.54 20.10 93 139 

Wide Bay-
Burnett 

181.57 56.29 83.52 382 573 

Southern 6.83 2.12 3.14 14 22 
Central/ West 7.14 2.21 3.39 15 22 
Northern 5.46 1.69 2.51 12 17 
Western 2.73 0.85 1.26 6 9 
ROA 16.38 5.08 7.54 34 51 
Total  263.8 81.78 121.35 555 837 
Output, Income and V.added in $M A (2000) 
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The data in Table 5.12 shows the significance of the construction stage of this project. 

§ increased turnover of $264 million;  

§ increased income of $82 million;  

§ increased valued added of $121.35million;  

§ new jobs (during construction) of 555 jobs throughout the economy; and 

§ retained jobs in the building and construction industries and the rest of the economy 
837 jobs. 

In comparison to the SKM modelling, the QMRM reports slightly lower value adding and 
substantially lower job impacts. This reflects SKM’s modelling not distinguishing between 
new and retained jobs and the greater attention to inter-regional flows and leakages in a 
multi-regional model.  

Operation of pulp mill 

The operation of the pulp mill was modelled using the wood and paper production sector. 
The results are shown below in Table 5.13. 

Table 5.13 Regional specific impacts of operation of the pulp mill 

Region Specific   Output Income  V.Added FTE jobs 

Brisbane-Moreton    18.56 1.36 7.42 209.01 

Wide Bay-Burnett    83.93 23.92 33.57 494.29 
Southern    8.88 0.04 3.55 84.74 

Central West   5.65 0.19 2.26 56.49 

Northern    2.42 0.02 0.97 25.42 

Western    1.61 0.00 0.65 18.08 
ROA    14.53 0.04 5.81 141.23 

Total    135.58 25.57 54.23 1029.25 

Output, Income and V.added in $M A (2000) 

 

The data in Table 5.13 shows the significance of the operation stage of this project: 

§ increased turnover of $136 million;  
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§ increased income of $26 million;  

§ increased valued added of $54 million; 

§ support for approximately 1030 new jobs.  

5.6.4 Chicory plant  

The construction and operation of a chicory plant in Childers has been proposed.45 However, 
despite field trips into the region and discussions with relevant officers, insufficient data has 
been gathered for modelling the full effects of the project. This reflects, in part, the 
uncertainty associated with the project as well as the commercial-in confidence status of the 
available data.  The data that has been assembled allows indicative modelling to be 
undertaken of the construction effects that are summarised in Table 5.14. 

Table 5.14 Regional specific impacts of construction of chicory plant 

Region Specific Output Income V.added 
New FTEl 
Jobs 

RetainedFTE 
Jobs 

Brisbane-Moreton 20.80 6.45 9.57 44 66 

Wide Bay-Burnett 86.45 26.80 39.77 182 274  

Southern 3.25 1.01 1.50 7 10 

Central West 3.40 1.05 1.56 7 11 
Northern 2.60 0.81 1.20 5 8 

Western 1.30 0.40 0.60 3 4 

ROA 7.80 2.42 3.59 16 25 

Total  125.60 38.94 57.78 265 398  
 Output, Income and V.added in $M A (2000) 

 

The data in Table 5.14 shows the significance of the construction stage of this project. 

§ increased turnover of $126 million 

 

                                                 

45   Refer joint media release “Proposed Chicory project for the Isis district” by the Deputy 

Prime Minister and Minister for State Development, 5/07/01.  
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§ increased income of nearly $39 million 

§ increased valued added of $58 million  

§ new employment (during construction) of 265 jobs 

§ supported approximately 400 existing jobs. 

The operation of the chicory plant was modelled using data provided by the Orafti Group. 
The results are shown in Table 5.15. 

Table 5.15 Regional specific impacts of operation of chicory plant 

Region Specific Output Income V.Added FTE jobs 

Brisbane-Moreton 11.20 2.91 4.37 7 
Wide Bay Burnett 44.10 11.47 17.20 323 
Southern 4.55 1.18 1.77 1 
Central West 1.05 0.27 0.41 1 
Northern 1.75 0.46 0.68 0 
Western 1.05 0.27 0.41 0 
ROA 5.60 1.46 2.18 3 
Total 69.30 18.02 27.04 336 

Output, Income and V.added $M A(2000) 

 

The data in Table 5.15 shows the significance of the operation stage of this project: 

§ increased turnover of $69 million; 

§ increased income of $18 million;  

§ increased value added of $27 million; and 

§ support for over 330 jobs, almost all of which are in the local area. 

5.7 Summary of Economic Impacts 

The construction phase for all of the projects in total (assuming they all proceed) will 
produce nearly 1200 full time equivalent jobs and support the retention of an existing 1700 
jobs.  The Wide Bay-Burnett region benefits most of the regions with residents of this region 
gaining approximately two thirds of these new FTEs.  
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The more substantial and enduring benefits from the project arise from the increased 
agricultural production. This suggests an increased production of over $1 billion per annum 
in direct terms and over $1.6 billion in increased turnover (output).  This suggests net wealth 
creation of $800million per annum.  Together with the pulp mill, this could be expected to 
create nearly $2 billion per annum in increased total output for the economy.  

It is expected that the agricultural production enabled by the construction of the water 
storage infrastructure will support the creation of over 7500 jobs, three quarters of which 
could be expected to be created in the Wide Bay-Burnett region. 46  In addition, the operation 
of the proposed pulp mill plant could be expected to generate over 1000 jobs, almost all of 
which could be expected to be created in the Wide Bay-Burnett region. It is possible that a 
further 330 jobs could be created if a chicory plant proceeds in the region.  

 

                                                 

46  However, it has not yet been possible to assess the extent of displacement for the vegetable 

crop output induced by the enhanced water availability in other regions of Queensland and 

the rest of Australia.  It is expected that these impacts will be modest. 
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6 Impediments to growth 

The overall economics of the proposal are strong due principally to the capacity of the new 
water to increase the production of high value crops over a realistic time frame.  This 
situation, combined with the existence of secondary benefits, suggests the project is viable 
from a social perspective.   

Nevertheless, the income streams used in the analysis are particularly dependent on 
developing new markets for horticultural crops and products.  Prospects in this regard are 
excellent but at this stage penetration of viable markets is an impediment to growth.  

Accordingly, if the project goes ahead it will be essential to develop export markets in 
parallel with the increase in production capacity.  If market development is left until new 
supply comes on stream, rate of expansion will be sub-optimal.   

This is already occurring through Department of State Development’s Food and Meat 
Industry Taskforce. In addition, at the Federal level, Australian Horticulture Limited and the 
National Food Council have been created to facilitate further value adding and export 
penetration by Australian growers. 

The evolution of the horticultural industry in the Burnett region has resulted in a culture of 
individual producers pursuing local opportunities rather than the pursuit of export 
opportunities on a coordinated basis. In order to penetrate export markets, it is likely that 
Governments could play a pivotal role in facilitating a more coordinated industry-wide 
approach than has been evident in the past.  

In addition to developing a more co-ordinated approach from growers, several strategic 
issues will need to be explored such as: 

§ better integrating into the new supply chain dynamics created by globalised 
retailers; 

§ successfully exploiting supply windows in conjunction with other (preferably 
Australian) producers to deliver year round supply; 

§ branding issues; 

§ further value-adding to new products. 
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Attachment A Eidsvold gross income 

Table A- 1 Assumed allocation of water from proposed Eidsvold Weir and 
derivation of gross income 

Region / Enterprise 
(share of total ML) 

Distribution of 
allocation 

Yield 
response 

Total Yield Farm gate 
price 

Total Income 
from new 
water 

 (ML) Units/ML Units $/unit ($’000)  
CENTRAL      
- vegetables (5%) 1,190 10t 11,900 1,000 11,900 
- citrus (74%) 17,612 7t 123,284 1,400 172,598 
- peanuts (4%) 952 2t 1,904 650 1,238 
- fruit & nuts (2%) 476 3t 1,428 1,500 2,142 
- table grapes (3%) 714 15t 10,710 4,000 42,840 
- pigs (2%) 476 28t 13,328 1,760/t 23,457 
- dairy + fodder (9%) 2,180 2,000 l 4,360,000 .38 1,657 
- urban (1%) 200 -  2,000 400 

 23,800    256,232 

 

 

 


