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Glossary 
 

CDU Charles Darwin University 
CS Consumer surplus 
CSIRO Commonwealth Scientific and Industrial Research Organisation 
GU Griffith University 
JCU James Cook University 
NAWFA Northern Australia Water Futures Assessment 
NT Northern Territory 
NWC National Water Commission 
NWI National Water Initiative 
QLD Queensland 
TR Tropical Rivers 
TRaCK Tropical Rivers and Coastal Knowledge 
WA Western Australia 
WTA Willingness to accept 
WTP Willingness to pay 
 

The table below summarises the ΨǾŀƭǳŜǎΩ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ survey with a single descriptor, which will 

be used throughout the report. 

 Descriptor Ψ±ŀƭǳŜΩ ǳǎŜŘ ƛƴ ǎǳǊǾŜȅ 

 Life ²ŀǘŜǊ ŦƻǊ ƘǳƳŀƴ ΨƭƛŦŜΩΥ ǘƘŜ ǊƛǾŜǊǎ ƎƛǾŜ ǿŀǘŜǊ ŦƻǊ ŘǊƛƴƪƛƴƎΤ ǘƘŜȅ 
also keep plants and animals alive ς and I use these for food 

 Biodiversity Water for other life (biodiversity): the river keeps a variety of 
plants and animals alive 

 Commercial Water for commercial and economic purposes (eg. irrigating 
crops, processing minerals, hydroelectricity, tourism) 

W
a

te
r 

fo
r 

S
o
ci

a
l a

n
d
 Cu
ltu

ra
l p

u
rp

o
se

s 

 

 

Bequest 

I like to know that the river will be there for my 
children/grandchildren 

Existence L ŘƻƴΩǘ Ǝƻ ǘƻ ǘƘŜ ǊƛǾŜǊΣ ōǳǘ L ƭƛƪŜ ǘƻ ƪƴƻǿ ƛǘ ƛǎ ǘƘŜǊŜ 

Fishing I like to use the river for recreational fishing 

Recreation I like to meet friends and family at the river, or use the 
river for swimming, picnics, boating, water skiing and 
other types of recreation 

Aesthetics The river gives me peace of mind; I like to look at it; it 
inspires me 

Teaching The river allows me to maintain customs, connect with 
history, remember ancestors; rivers are a good place for 
teaching / learning 

 



9 
 

EXECUTIVE SUMMARY 

Background and overview of project (chapter 1):  

This report describes research that was commissioned by the Northern Australia Water Futures 

Assessment (NAWFA) Cultural and Social program. The NAWFA Cultural and Social program has 

funded a number of research projects to help fill some of the critical information gaps about Social 

ŀƴŘ /ǳƭǘǳǊŀƭ ǾŀƭǳŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ !ǳǎǘǊŀƭƛŀΩǎ Northern Rivers. 

The TRaCK NAWFA Social and Cultural project was comprised of three research activities that were 

carried out by CSIRO, Charles Darwin University (CDU), James Cook University (JCU) and Griffith 

University (GU) as part of the Tropical Rivers and Coastal Knowledge (TRaCK) program. The three 

activities ran in parallel from March 2011 for a period of 12 months, and were:  

¶ Sub-project 1 ς Social and cultural values in the planning cycle (CSIRO and CDU); 

¶ Sub-project 2 ς Relative values of water for trade-offs (JCU); and 

¶ Sub-project 3 ς Developing management models for Indigenous water strategies (GU). 

This report relates to Sub-project 2 ς Relative values of water for trade-offs. 

The overarching aim of this project was to improve our understanding of the Social and Cultural 

ǾŀƭǳŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ !ǳǎǘǊŀƭƛŀΩǎ ¢ǊƻǇƛŎŀƭ wƛǾŜǊǎ. Its specific objectives were to improve our 

understanding of: 

1. the relative values of water for different stakeholder groups; 

2. the rate at which different stakeholder groups are willing to trade-off economic 

development for those values;  

3. the extent to which stream flow and/or water quality could change before there was a 

ΨǎƛƎƴƛŦƛŎŀƴǘΩ ƛƳǇŀŎǘ ƻƴ {ƻŎƛŀƭ ŀƴŘ /ultural values; and hence 

4. the likely response of stakeholders to the consequences of upstream development scenarios 

and to potential changes in the downstream uses of water. 

The project was undertaken within a limited timeframe. Although data collection processes ensured 

that a reasonable cross-section of views were obtained, these views are not considered to be 

representative of the views of all residents of Northern Australia. Furthermore, although researchers 

have been able to conduct a relatively detailed analysis of much of the data and produce useful 

results, there is scope for further, more sophisticated analysis that may generate further insights. As 

ǎǳŎƘΣ ǘƘƛǎ ǿƻǊƪ ǎƘƻǳƭŘ ōŜ ǾƛŜǿŜŘ ŀǎ ƎŜƴŜǊŀǘƛƴƎ ΨǇǊŜƭƛƳƛƴŀǊȅΩ ŦƛƴŘƛƴƎǎΦ  

Generic methods (chapter 2):  

A hammer is not capable of fixing all building problems. Likewise, no single valuation method can be 

used in all situations. One needs to consider a variety of different issues, including data availability, 

ethical and information requirements. 

Social and Cultural values are only loosely associated with the market (if at all). As such, many 

valuation techniques (particularly those which rely on observable market prices) could not be used 

to asses ALL values of interest. Instead, stated preference techniques were chosen since they alone 

are able to assess a full range of values (irrespective of whether or not they are associated with the 

market).  
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However, researchers were aware of the fact that if they used stated preference techniques to 

measure preferences at an individual level by asking about Willingness to Pay (WTP), and if they 

ǘƘŜƴ ŀŘŘŜŘ ǘƘƻǎŜ ΨǇǊŜŦŜǊŜƴŎŜǎΩ ŀŎǊƻǎǎ ƳǳƭǘƛǇƭŜ ƛƴŘƛǾƛŘǳŀƭǎ όŜŀŎƘ ǿƛǘƘ ŀ ŘƛŦŦŜǊŜƴǘ ƛƴŎƻƳŜύΣ ǘƘŜȅ 

would create what is ς in essence ς a weighted index of value (where the weights are a function of 

income). Researchers therefore decided to use both dollar and non-dollar denominated stated 

preference techniques. 

 

Sampling (chapter 3):  

Researchers were cognizant of the fact that the work was commissioned by NAWFA, with the 

overarching goal of providing information (about Social and Cultural values) to assist water planners. 

These planners work, almost exclusively, with local residents. So, researchers decided to assess only 

ǘƘŜ ΨǾŀƭǳŜǎΩ ƻŦ ǊŜǎƛŘŜƴǘǎ ƛƴ ǘƘŜ ǘǊƻǇƛŎŀƭ ǊƛǾŜǊΩǎ region ς although great care was taken to ensure that 

information was collected from a broad cross-section of those residents.   

A questionnaire was mailed out to more than 1500 residents across Northern Australia. Researchers 

received 252 usable responses, which were supplemented by interviews that were conducted with 

39 residents of the Upper Mitchell River, QLD. The upper part of this catchment was chosen for an 

intensive case study for three reasons: (1) it is in the formative stages of water policy and planning, 

so a study such as this was well-timed to provide information that might assist those involved in the 

planning process; (2) Researchers needed to ensure that data were collected from both Indigenous 

and non-Indigenous residents, and they had already worked with several Indigenous people in and 

around the upper reaches of the Mitchell, making it relatively easy to engage with various groups in 

a short study period of time; and (3) development issues confronting those in the Mitchell 

Catchment are likely to  precede those in other TR catchments (with the exception of regions in and 

around Darwin), meaning that lessons learned from this case-study could be useful in other regions 

in later years. 

The entire sample included a smaller percentage of Indigenous people, large families, young people 

and people who did not go to university, than the population from which the sample was drawn. The 

sample did, however, contain observations from a broad cross-section of most of our targeted 

ΨǎǘŀƪŜƘƻƭŘŜǊΩ ƎǊƻǳǇǎΣ ƴŀƳŜƭȅ ǊŜǎƛŘŜƴǘǎ ǿƘƻ ŘŜǇŜƴŘ ǳǇƻƴ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŀƭΣ ƳƛƴƛƴƎΣ Ǝovernment and 

ΨƻǘƘŜǊΩ ǎŜŎǘƻǊǎ ŦƻǊ ƛƴŎƻƳŜ ŀƴŘ ŜƳǇƭƻȅƳŜƴǘΣ ŀƭƭƻǿƛƴƎ Ƴŀƴȅ ƛƳǇƻǊǘŀƴǘ ƻōǎŜǊǾŀǘƛƻƴǎ ǘƻ ōŜ ŘǊŀǿƴΦ 

 

Readers are cautioned not to simply look at aggregate measures (e.g. means), and assume that 

those measures can be used to draw inferences about the population at large. Instead readers 

ǎƘƻǳƭŘ ŦƛǊǎǘ ŎƘŜŎƪ ǘƻ ǎŜŜ ƛŦ ǘƘŜ ǾŀǊƛŀōƭŜ ƻŦ ƛƴǘŜǊŜǎǘ ƛǎ ΨŎƻƴǎƛǎǘŜƴǘΩ ŀŎǊƻǎǎ ǎǘŀƪŜƘƻƭŘŜǊ ƎǊƻǳǇǎΦ ²ƘŜǊŜ 

differences exist, readers should look at the information most pertinent to the group(s) of interest, 

rather than at aggregate measures. If used in this way, the information generated in this report is 

likely to be very useful. 

Readers are, however, urged to exercise extreme caution when seeking to use insights from this 

study to draw inferences about Indigenous values in other parts of the TR region. This is because of 

the relatively low number of Indigenous responses received, and the fact that most Indigenous 

respondents came from one small area of the TR region. But readers should even be cautious about 
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trying to draw inferences about the values of other Indigenous people within the study area; our 

Indigenous sample did not include people from ALL traditional owner groups in the Upper Mitchell.  

Objective 1 ς (chapter 4):  

Researchers sought to assess the relative importance which a wide variety of residents of Northern 

!ǳǎǘǊŀƭƛŀ ǇƭŀŎŜ ǳǇƻƴ ƴƛƴŜ ŘƛŦŦŜǊŜƴǘ ƎƻƻŘǎκǎŜǊǾƛŎŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ !ǳǎǘǊŀƭƛŀΩǎ ¢ǊƻǇƛŎŀƭ wƛǾŜǊǎΣ 

ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǾŀƭǳŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ΨǳǎŜΩ όŎƻƴǎǳƳǇǘƛǾŜ ƻǊ ƻǘƘŜǊǿƛǎŜύ ƻŦ ǊƛǾŜǊǎ ŦƻǊΥ  ǎǳǇǇƻǊǘƛƴƎ 

human life (referred to as Life); for supporting Biodiversity; for use in Commercial ventures; for 

future generations (termed Bequest); ŦƻǊ ǎƛƳǇƭȅ ΨōŜƛƴƎ ǘƘŜǊŜΩ ŜǾŜƴ ƛŦ ƴŜǾŜǊ ǳǎŜŘ όǘŜǊƳŜŘ Existence); 

for recreational Fishing; for other types of  Recreation; for Aesthetics; and for Teaching.   

Importantly, the list of values comprised six examples of Social and Cultural values, and three 

examples of other (non-Social/Cultural) values. These other values were included to enable 

researchers to gauge the importance of Social and CǳƭǘǳǊŀƭ ǾŀƭǳŜǎ w9[!¢L±9 ǘƻ ƻǘƘŜǊ ΨǾŀƭǳŜǎΩΦ  

Respondents were presented with a list of those values and asked to indicate (i) how important each 

was to their overall well-being; and (ii) how satisfied they were with it. When not completely 

satisfied, they were asked to explain why. The data were analysed using several different 

approaches, clearly highlighting the following: 

¶ In terms of importance, the top three values identified by respondents were Biodiversity, 

Life, and Bequest.   

¶ The highest satisfaction ratings were associated with Biodiversity, while Life, Bequest and 

Aesthetics were equally second highest. 

¶ Many of the stated causes of dissatisfaction related to concerns about what might happen in 

the future (rather than to concerns about what was happening now).  

¶ Most stakeholder groups held similar views about the ranking of values (in terms of 

ΨƛƳǇƻǊǘŀƴŎŜΩύ ŦǊƻƳ ƘƛƎƘŜǎǘ ǘƻ ƭƻǿŜǎǘΣ  ŀƭǘƘƻǳƎƘ ǎƻƳŜ ǎƻŎƛƻ-demographic, economic, and 

sense of place factors were found to have a minor influence on importance scores. 

¶ One of the highest policy priorities seems to be that of Commercial values. This is not 

because such values were considered to be important (ǘƘŜȅ ǿŜǊŜ ǊŀǊŜƭȅ ƛƴ ǘƘŜ ΨǘƻǇ ǘƘǊŜŜΩύ, 

but because the satisfaction scores associated with these values were so low. Evidently, the 

issue here is not one of protecting Commercial values, but of addressing problems, and 

concerns relating to the commercial use of water. Resident concerns included, but were not 

limited to issues associated with: pollution (past, present, or potential future), pricing, 

overuse, lack of certainty in supply, allocation and lack of monitoring. Interestingly, there 

were no systematic or predictable differences in the responses of different stakeholder 

groups in either the satisfaction scores or the indices of dissatisfaction associated with 

Commercial values; evidently ǊŜǎǇƻƴŘŜƴǘǎ ǿŜǊŜ ŎƻƴǎƛǎǘŜƴǘƭȅ ΨŘƛǎǎŀǘƛǎŦƛŜŘΩ ǿƛǘƘ ǘƘis value 

(although for many different reasons). 

 

A small subset of respondents (interviewees) were also asked to participate in a cognitive mapping 

exercise ς the aim being to determine the extent to which the values assessed in the survey could be 

viewed as complementary or competitive. Biodiversity, Life and Social/Cultural values were viewed 

as being largely complementary to each other. In contrast, Commercial values were consistently 
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viewed as quite separate from ς and often competitive or detrimental to ς these other values (with 

the important exception of tourism). 

 

Objective 2 (chapter 5):  

wŜǎǇƻƴŘŜƴǘǎ ǿŜǊŜ ŀƭǎƻ ǇǊŜǎŜƴǘŜŘ ǿƛǘƘ ŀ ǎŜǊƛŜǎ ƻŦ όƘȅǇƻǘƘŜǘƛŎŀƭύ ŘŜǾŜƭƻǇƳŜƴǘ ΨǎŎŜƴŀǊƛƻǎΩ. First, they 

were asked to indicate how much they would be  willing to pay (WTP) to prevent  development that 

would impact upon Social and Cultural values. Then they were asked to indicate how much they 

would be willing to accept (WTA) as compensation if development caused damage to their Social 

and Cultural values. Finally they were asked how much they would be willing to pay to reduce 

current development, thus increasing their opportunity to enjoy Social and Cultural values.  

Data were analysed using a variety of different methods, highlighting the following: 

1) A large proportion of respondents were strongly opposed to the development scenarios, 

evidenced by the fact that 

- Fewer than 33 per cent of respondents indicated that they approved of the 

development scenarios presented in the first two scenarios ς even when the impact on 

Social and Cultural values was relatively small.  

- A relatively large percentage of respondents refused to consider any trade-off at all 

(between 30% and 70%, depending upon the format of questionnaire presented).  

- Some respondents noted that they had already spent thousands of dollars fighting 

development proposals in and ŀǊƻǳƴŘ ΨǘƘŜƛǊΩ ǊƛǾŜǊǎΦ  

- hŦ ǘƘŜ ƎǊƻǳǇ ǘƘŀǘ ŀƎǊŜŜŘ ǘƻ ΨǇƭŀȅΩ ǘƘŜ ǘǊŀŘŜ-ƻŦŦ ΨƎŀƳŜΩΣ ŀǇǇǊƻȄƛƳŀǘŜƭȅ р ǇŜǊ ŎŜƴǘ ǿŜǊŜ 

²¢tκ! ǎƛƎƴƛŦƛŎŀƴǘ ǎǳƳǎ ƻŦ ƳƻƴŜȅ ǘƻ ŀǾƻƛŘ ŘŀƳŀƎŜ ƻǊ ǘƻ ΨǊŜǇŀƛǊΩ ŘŀƳŀƎŜ ǘƻ ǘƘŜƛǊ {ƻŎƛŀƭ 

and Cultural values) with maximum values cited in the survey of $1 million and many 

values in excess of $10,000. These maximum values generated highly skewed 

distributions with mean WTP/A ranging between almost $6000 per annum per 

household, to almost $28,000; median values were much more modest (between $15 

and $100). 

- More than 50 per cent of respondents indicated that they would be willing to accept a 

DECLINE in income if it was associated with improved opportunities to enjoy their 

Social and Cultural values.   

This strong sentiment is not altogether surprising given the fact that the previous chapter 

clearly showed that Commercial values were, almost always, rated as being less important 

than some Social and Cultural values ς particularly Bequest. Moreover, it is consistent with 

previous studies in the region (e.g. Straton and Zander, 2010). 

This strong sentiment may also at least partially reflect an assumption on the part of 

respondents that the scenarios would affect more than just Social and Cultural values (i.e. 

they may be assuming that the development will also impact values such as Biodiversity 

which are viewed by some as essentially inseparable from Social and Cultural values).  
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2) When outliers (i.e. the very high WTP/A dollar votes) were excluded, researchers found that:  

- WTP was strongly linked to ability to pay, but that those on low incomes are willing to 

sacrifice a much higher proportion of their income to protect their rivers than those on 

high incomes (three to four times higher). This is also consistent with previous findings 

of Straton and Zander (2010). 

- The importance which people place on Biodiversity is, almost always, a positive and 

statistically significant determinant of their WTP to protect Social and Cultural values 

(reinforcing earlier observations about the complementarity of these values). 

- tŜƻǇƭŜΩǎ ŜȄǇǊŜǎǎŜŘ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ŀŎŎŜǇǘ ŎƻƳǇŜƴǎŀǘƛƻƴ ŦƻǊ ΨŘŀƳŀƎŜΩ ǘƻ {ƻŎƛŀƭ ŀƴŘ 

Cultural values (which they are unable to prevent from occurring) is significantly higher 

than their expressed willingness to pay to avoid the damage from occurring in the first 

place. The potential policy significance of this is discussed in chapter 7 (summarised 

under issue 3, page vi). 

 

Objective 3 (chapter 6):  

Respondents were asked to consider a range of hypothetical scenarios that involved changes to 

stream flows and water quality in nearby rivers. Specifically, they were asked to indicate (on a five 

point Likert scale) how these changes would affect their satisfaction with Social and Cultural values. 

Analysis of the data highlighted the following issues: 

¶ Any change which stops the flow of perennial rivers ς even if only for a month or two ς is 

likely to have a significant, negative impact on Social and Cultural values. (The term 

significant indicates that more than 50% of respondents said that such a change would 

either reduce or greatly reduce their satisfaction.) 

¶ Respondents were generally positive or ambivalent about changes in stream flow which 

reduced dry periods. In other words, those who live near an intermittent river system stated 

that they would either have increased or consistent levels of satisfaction with their Social 

and Cultural values if the dry periods were shortened (or if the river becomes perennial). The 

important exception to this occurred with respect to perennial but UNPREDICTABLE flows. 

Perennial flows are viewed positively ς as long as the flows are constant, or related to 

natural, seasonal fluctuations. 

¶ Scenarios that reduce water quality (be it due to increased levels of turbidity or algae) are 

likely to create a significant negative impact on Social and Cultural values; improvements are 

likely to generate a significant positive impact. 

¶ Respondents viewed reductions in water quality more negatively than reductions in stream 

flow, and were consistently more positive about scenarios that involved improvements in 

water quality than about scenarios that involved increases in stream flow. This may be at 

least partially due to the fact that respondents are used to living in regions that have 

extremely variable climates. Changes to stream flows may thus be considered somewhat 

ΨƴƻǊƳŀƭΩΦ 
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Concluding remarks and recommendations (Chapter 7): 

Objective 4 asked researchers to determine: 

What is the likely response of stakeholders to consequences of upstream development 

scenarios and to potential changes in the downstream usages of water? 

Chapter 4 clearly showed that Commercial values are considered to be less important than 

Biodiversity, Life and some Social/Cultural values, while chapter 5 clearly showed that at least some 

people are WTP substantial amounts of money to prevent development that impacts upon their 

Social/Cultural values. As such, it seems that developments which impact upon downstream usages 

of water are likely to be met with quite a negative reaction.    

 

The opposition is likely to be characterised by significant disquiet amongst a possibly vocal minority 

(those refusing to consider any trade off at all, or WTP very large sums of money to prevent the 

development from occurring) and a present, but less significant disquiet amongst a larger group of 

other residents.  

 

Those most willing to accept trade-offs for development include the wealthy and/or people who 

place highest values on Commercial uses of rivers; those who place a high value on Biodiversity (a 

significant proportion of respondents) and/or those who are relatively poor seem to be much less 

willing to trade their Social and Cultural values for greater income flows.   

 

Other important comments/insights 

 

ISSUE 1: Interviewee data indicates that Biodiversity, Life and Social/Cultural values are somewhat 

complementary to each other, whereas, Commercial values are almost always viewed as quite 

separate from ς and often competitive or detrimental to ς these other values (with the important 

exception of tourism). Moreover the larger (mail out) data set showed a strong correlation between 

WTP to protect Social/Cultural values and stated importance of Biodiversity values.      

Evidently, for many Northern Residents, the existence of biodiversity may be a necessary pre-

condition for maintenance of many Social and Cultural values. Determining whether or not the 

existence of biodiversity is also a SUFFICIENT condition for the preservation of Social and Cultural 

values, stands as a vitally important topic for further, more thorough, research. Why is this so 

important?  

¶ If the existence of high quality biodiversity values is both a necessary and sufficient condition 

for the existence of high quality socio-cultural values, then preservation of the former 

guarantees preservation of the latter. However, if the existence of high quality biodiversity 

values is a necessary, but not a sufficient condition for the existence of high quality socio-

cultural values, then preservation of the former does not guarantee preservation of the 

later; other steps may be necessary (e.g. guaranteeing access to areas of high biodiversity 

value).    
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¶ Moreover, if the Biodiversity and Social/Cultural values that ŀǊŜ ŘŜǊƛǾŜŘ ŦǊƻƳ ƻƴŜ ΨŀǊŜŀΩ ŀǊŜ 

non-rivalrous (meaning that society can benefit from both, simultaneously), then their 

values should be added together1 before being traded off against other competing uses of 

ǘƘŀǘ ΨŀǊŜŀΩΦ ¢Ƙƛǎ ƛǎ ŀƴŀƭƻƎƻǳǎ ǘƻ ǘƘŜ ǎƛǘǳŀǘƛƻƴ where a private property owner seeks to 

determine how much land to devote to cattle and how much to wheat: he/she should firstly 

ŜǎǘƛƳŀǘŜ ǘƘŜ ǾŀƭǳŜ ƻŦ ΨŎŀǘǘƭŜΩ ōȅ ŎƻƴǎƛŘŜǊƛƴƎ ǇƻǘŜƴǘƛŀƭ ƛƴŎƻƳŜ ŦǊƻƳ ōƻǘƘ ōŜŜŦ ŀƴŘ ƭŜŀǘƘŜǊΣ 

and then compare that (combined) value to the potential income that can be earned from 

the alternative (wheat). Failure to do so, would be to under-allocate resources (e.g. land, or 

in this case, possibly aquatic resources) to activities that generate multiple values (e.g. 

cattle, or in this case, possibly biodiversity and socio-cultural values).  

 

Until we are able to learn more about these important issues2, planners may, therefore, wish to 

adopt a pre-cautionary approach (as advocated by the NWI). That is, they may wish to proceed as if 

these values are non-ǊƛǾŀƭǊƻǳǎΣ ǇŜǊƘŀǇǎ ǎŜǘǘƛƴƎ ŀǎƛŘŜ ahw9 ǘƘŀƴ ǘƘŜ ΨōŀǊŜ ƳƛƴƛƳǳƳΩ ǘƘŀǘ ƛǎ ǊŜǉǳƛǊŜŘ 

to maintain biodiversity values, and also ensuring that other steps are taken to facilitate the 

appreciation of socio-cultural values (e.g. ensuring residents have access to important areas).  

 

ISSUE 2: Respondents were particularly concerned about changes which impact upon water quality, 

although those who live near perennial rivers were also very concerned about any change that 

would stop their stream/river flowing for even a short period each year. Moreover, comments made 

during focus groups and in interviews (as well as comments written on returned, mail-out 

questionaries) indicated that (a) many respondents have a holistic view of their environment 

(incorporating social, cultural, economic and biophysical values); (b) they did not feel as if all local 

environmental management issues were being dealt with effectively; and that (c) their opposition to  

development scenarios could be considerably tempered by effective, and well-aligned, social and 

environmental management systems. 

 

Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ΨǘǊŀŘŜ-ƻŦŦΩ ōŜǘǿŜŜƴ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ {ocial/Cultural values is unlikely 

ǘƻ ōŜ ΨƎƛǾŜƴΩΥ ƛǘ ǾŀǊƛŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳǎ ǘƘŀǘ are associated with 

the development.  

 

Some current policies and institutional arrangements separate issues surrounding water quantity 

(and allocation) from water quality (and environmental management)3. However, this research 

clearly highlights the importance of ensuring that governance systems account for the relationship 

between the two ς and that residents are made aware of the steps that have been taken to ensure 

this. Evidently, opposition to proposed developments could be at least partially redressed by taking 

                                                             
1
 If one wishes to generate an estimate of the market value of a (non-rivalrous) public good, one must conduct a vertical 

summation of the ΨǾŀƭǳŜΩ ǿƘƛŎƘ ŜŀŎƘ ƛƴŘƛǾƛŘǳŀƭ ŘŜǊƛǾŜǎ Ŧrom it. 
2
 There are some very interesting scientific challenges facing researchers who wish to ascertain just HOW to measure 
ƘƛƎƘƭȅ ŎƻǊǊŜƭŀǘŜŘ ǾŀƭǳŜǎ ǎǳŎƘ ŀǎ ǘƘŜǎŜ ƛƴ ŀ ƳŀƴƴŜǊ ǘƘŀǘ ŦŀŎƛƭƛǘŀǘŜǎ άŀŘŘƛƴƎέΦ {ǘŀƴŘŀǊŘ ŀǇǇǊƻŀŎƘŜǎ ς such as choice 
modelling ς may not be suitable, and may thus need to be adapted. For example most choice experiments, allow 
researchers to assess the marginal WTP for changes in one attribute, whilst holding other attributes constant. But if 
respondents view the attributes as inseparable, then the choice sets that are presented to people may not be viewed as 
realistic representations of true choices, making it difficult to assess the reliability of estimates so obtained.   
3
 E.g. mine water quality management tends to be managed separately from other water management activities. 
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steps to ensure that the developments do not adversely affect EITHER water quality OR stream flows 

(taking particular steps to protect perennial flows).    

 

ISSUE 3: hǳǊ ŘŜǾŜƭƻǇƳŜƴǘ ΨǎŎŜƴŀǊƛƻǎΩ ŎƭŜŀǊƭȅ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜ ŀƳƻǳƴǘ ǿƘƛŎƘ ǊŜǎǇƻƴŘŜƴǘs expected 

as compensation for damage, exceeded the amount which they would be willing to pay to prevent a 

development from going ahead.   

 

This suggests that it is in the interests of policy makers to discuss (and, where feasible, negotiate) 

development options with affected parties BEFORE development occurs. Compensation after the 

event could prove much more costly. 

 

The NWI highlights the importance of community consultation and public participation in water 

planning, and this research provides clear evidence of the fact that this type of consultation is not 

Ƨǳǎǘ ŀ ΨƴƛŎŜΩ ǘƘƛƴƎ ǘƻ Řƻ ς it is also financially sensible. Those who attempt to avoid expenditure on 

appropriate consultative processes may run the risk of having to bear greater costs in subsequent 

ǇŜǊƛƻŘǎ ǿƘŜƴκƛŦ ŀƎƎǊƛŜǾŜŘ ǊŜǎƛŘŜƴǘǎ ǎŜŜƪ ΨŎƻƳǇŜƴǎŀǘƛƻƴΩ4 for actions have been taken without 

appropriate consultation and negotiation (and/or if they seek to prevent proposed developments 

from taking place because they feel they have not had appropriate opportunity to participate in 

water planning).  

 

ISSUE 4:  Finally, it is important to note that the values of residents may differ, perhaps substantially, 

from the value of non-residents. This may generate conflict ς particularly in situations where non-

residents are able to influence decisions and planning processes ς and raises an important ethical 

question:  Where differences arise, WHOSE values SHOULD be given greatest voice? 

 

If one relies exclusively on dollar-denominated non-market valuation techniques to help address 

that question, one will ς even if unwittingly ς ƎƛǾŜ ƎǊŜŀǘŜǊ ǾƻƛŎŜ ǘƻ ǘƘŜ ΨǊƛŎƘΩ ǘƘŀƴ ǘƻ ǘƘŜ ΨǇƻƻǊΩΦ !ƴŘ 

this may, by extension, give greater voice to non-residents than to residents (who are often at 

considerable socio-economic disadvantage ς particularly Indigenous residents). Evidently, it is 

important for planners to use more than mere dollars when seeking to assess and/or redress the 

many ǘǊŀŘŜƻŦŦǎ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ ǳǎŜǎ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ¢ǊƻǇƛŎŀƭ wƛǾers. 

                                                             
4
 Where appropriate property rights provide for such an entitlement. 



17 
 

1 INTRODUCTION 

1.1 A region in which water is both  temporal ly  and geographic ally  scarce 

The Tropical Rivers (TR) region comprises 55 river basins that drain into the Timor Sea and Gulf of 

Carpentaria (the green and orange parts of Figure 1). Covering an area of more than 1.3 million km2, 

it extends across all catchments from the Kimberley to the east side of Cape York, including land 

along the coast from just south of Broome in Western Australia (WA) through the Northern Territory 

(NT) and to just south of Innisfail in Queensland (QLD), and inland to south of Fitzroy Crossing, Daly 

Waters, Mt Isa and Hughenden.  

 

Figure 1 ς The Tropical Rivers region of Australia 

¢ƘŜ ǊŜƎƛƻƴ ƛƴŎƭǳŘŜǎ ǎƻƳŜ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ƭŀǊƎŜǎǘ ǊƛǾŜǊ ǎȅǎǘŜƳǎ ǿƘƛŎƘ ŀǊŜ ς by area size ς the Flinders, 

Roper, Victoria and Fitzroy Rivers and ς by volume ς the Nicholson and Mitchell Rivers (NGIS 

Australia, 2004). These northern rivers and groundwater systems are estimated to contain roughly 

70 per cent of Australia's fresh water resources (Land and Water Australia, 2005), and it is in these 

regions that the majority (65 per cent) of run-off occurs (Chartres and Williams, 2006, Australian 

State of the Environment Committee, 2006). In comparison, the southern parts of Australia receive 

just сΦм ǇŜǊ ŎŜƴǘ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ Ǌǳƴ-off (Chartres and Williams, 2006).   

Figures such as these give one the impression that the nƻǊǘƘ ƛǎ ΨǊƛŎƘΩ ƛƴ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ, yet these 

highly aggregated statistics mask the fact that very little perennial water exists in this area. 

Australian river systems have the most variable flow regimes in the world (Puckridge et al., 1998, 

McMahon, 1992), and in the north much of this extreme variability is due to the fact that many 
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areas receive no rain at all for 6-9 months each year during the winter dry. Few northern rivers flow 

all year round, and most are but dry, sandy creek beds for long periods each year, flooding ς 

sometimes extensively ς during the wet (Kennard et al., 2010). Where perennial streams exist, they 

are most often fed by groundwater from aquifers such as for the Daly (NT), Gregory (QLD) and 

Jardine Rivers (QLD) (Commonwealth Scientific and Industrial Research Organisation (CSIRO), 2009). 

Evidently, the temporal and geographic scarcity of water (Bennett, 2005, p.1) has influenced 

European settlers5 (Jackson et al., 2008): despite the fact that the TR region covers approximately 

15 per ŎŜƴǘ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ƳŀƛƴƭŀƴŘ, it  is home to fewer than 2 per cent of all Australians. Indeed, in 

2006, the Australian Bureau of Statistics (ABS) census recorded that just 310 000 people 

(approximately) had their usual residence in the TR region at that time6 (Carson et al., 2009)7.  

This scarcity of water, coupled with harsh climatic conditions (high temperatures and humidity 

through much of the year) has no doubt had a constraining influence on economic development. 

Nowadays just three sectors (which include: (i) Government Administration and Defence; (ii) Health 

and (iii) Education) are responsible for more than 25 ǇŜǊ ŎŜƴǘ ƻŦ ŜƳǇƭƻȅƳŜƴǘ ƛƴ !ǳǎǘǊŀƭƛŀΩǎ ƴƻǊǘƘ 

(Stoeckl and Stanley, 2007). 

Many are interested in attempting to diversify that narrow focus ς ideally developing industries that 

ŎŀǇƛǘŀƭƛȊŜ ƻƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ŎƻƳǇŀǊŀǘƛǾŜ ŀŘǾŀƴǘŀƎŜΥ ƴŀƳŜƭȅΣ ƛǘǎ ŀōǳƴŘŀƴǘ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎΦ 

Moreover, rising populations, increasing pressure on southern Australian river systems, and the 

perceived abundance of water resources in Northern Australia is driving strong interest in the 

potential for greater use of ǘƘŜ ƴƻǊǘƘΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ, particularly for agriculture (Douglas et al., 

2011). Yet development of any industry ς and in particular agriculture, mining, fishing and tourism ς 

requires the use (consumptive or otherwise) of ǘƘŜ ǊŜƎƛƻƴΩǎ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ŀssociated aquatic 

ecological processes. Accordingly, all those interested in development must consider issues of access 

ǘƻΣ ǉǳŀƭƛǘȅ ƻŦΣ ŀƴŘ ǘƘŜ ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ ǳǎŜ ŀƴŘ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ǊŜƎƛƻƴΩǎ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ (Northern 

Australia Land and Water Taskforce, 2009). 

1.2 Ȭ3ÏÌÕÔÉÏÎÓȭ ÔÏ ×ater scarcity  
Current policy makers have clearly recognised that ǇǊŜǎǎǳǊŜǎ ƻƴ !ǳǎǘǊŀƭƛŀΩǎ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ƳŜŀƴ 

that it is important to look at both supply-side and demand-side solutions, a brief discussion of 

which is given below.     

                                                             
5 Importantly, this has not prevented Indigenous owners from occupying lands in the north for thousands of years. Neither 
has it prevented more recent European migrants from settling in the region. Settlement has been possible at least partially 
because some perennial surface waters do exist (such as billabongs), and partially because there are many underground 
aquifers throughout Australia which offer themselves as a viable alternative to surface water and they are often used as 
such (e.g. for stock, for urban irrigation, and even for human consumption). This is starkly evidenced in the 2001 
Community Housing and Infrastructure Needs Survey (CHINS) collected by the Australian Bureau of Statistics (ABS 2001), 
which found that bore water was the main source of drinking water for 62 per cent of the total population of discrete 
Indigenous communities. 
6 It is noted that census data may represent a significant undercount, particularly in remote and very remote areas. 
7 Two thirds of those people lived in urban centres and larger localities, with one third alone living in the greater Darwin 
area (including Palmerston and Litchfield). In 2006, only three centres had more than 10 000 people, 2 centres in the 
Northern TerriǘƻǊȅ ƘŀŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рллл ǇŜƻǇƭŜ ŀƴŘ нп ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǊƛǾŜǊ ōŀǎƛƴǎ ƘŀŘ ŦŜǿŜǊ ǘƘŀƴ рлл ǇŜƻǇƭŜΤ ŀƭƭ ōǳǘ 
four river basins across the top end have less than 1 person per km

2 
(Stoeckl et al., 2006). 
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1.2.1 Supply-side approaches  

In theory, water scarcity can be at least partially solved by increasing supply ς either using more 

underground resources, or capturing more surface water. But mŀƴȅ ƻŦ ǘƘŜ ŀǉǳƛŦŜǊǎ ƛƴ !ǳǎǘǊŀƭƛŀΩǎ 

ƴƻǊǘƘ ƘŀǾŜ ōŜŜƴ ΨŦǳƭƭȅ ŜȄǇƭƻƛǘŜŘΩΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ǘƘƻǎŜ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ vǳŜŜƴǎƭŀƴŘ DǳƭŦ ŀǊŜŀ 

(Department of the Environment and Heritage, 2001). As such, underground resources are simply 

not able to provide an unlimited supply of water. Moreover, in most cases, use of ground water 

supplies will impact upon surface water resources8.  

When insufficient underground resources exist, water scarcity is, on occasion, dealt with by 

ΨŎŀǇǘǳǊƛƴƎΩ ƳƻǊŜ ǎǳǊŦŀŎŜ ǿŀǘŜǊΦ Whilst most of the catchments in New South Wales and Victoria 

have been identified as either overdeveloped or fully-developed, less than 30 per cent of surface 

ǿŀǘŜǊǎ ŀŎǊƻǎǎ Ƴƻǎǘ ƻŦ ǘƘŜ ¢w ǊŜƎƛƻƴ ŀǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ΨŘŜǾŜƭƻǇŜŘΩ (Department of the Environment 

and Heritage, 2001, pg. 59). With the exception of Lake Argyle, there are few large dams in the TR 

region. There are several dams supplying water to local towns (e.g. Darwin, Croydon), and mining 

ŎƻƳǇŀƴƛŜǎ ƘŀǾŜ ŎƻƴǎǘǊǳŎǘŜŘ ΨƳŜŘƛǳƳΩ-sized dams that supply water for their operations and to the 

local town (e.g. near Mt Isa). Likewise many property owners have dams on their property for 

private use. However, in some instances legislation9,10 and/or (more often) biophysical factors such 

as climate and topography11  prevents or limits the amount of water that can be extracted from 

rivers.  

Most rivers in this region have largely unmodified flow regimes12 and are comparatively free from 

the impacts associated with intensive land use (Douglas et al., 2005)13, but there are some examples 

where flow regimes of Tropical Rivers have been modified14 and this has impacted the ecological, 

social and cultural environment. For example, the Ord River and Kununurra Diversion Dams have 

significantly modified the flow regime of the Ord River, leading to the submersion of previously 

terrestrial habitats (including significant cultural sites) and creating new aquatic ecosystems where 

none previously existed (Storey et al., 2001, as cited in Straton and Zander, 2009). Stream-flow 

regulation, such as the release of water from the dam for irrigation demand in the dry season and 

generation of hydro-electric power, has resulted in a steady flow throughout the year, with smaller 

and less frequent flood peaks, which now generally occur later in the wet season and for a longer 

                                                             
8 Alexander and Ward (2009) note that much assessment work is still required to better understand surface water ς 
groundwater interaction. As such, the NWC (2011) suggested that unless otherwise established, it should be assumed that 
all surface and groundwater systems are connected. 
9 For example, the Wild Rivers Act 2005, which regulates future development activities within the wild river catchment 
area, prohibits the development of dams and weirs, levee banks and in-stream mining activities (Alexander and Ward, 
2009).   
10 Straton and Zander (2009) citing a National Water Commission (NWC) report (2005) note that the contingent ΨruleΩ for 
ǘƘŜ ŀƭƭƻŎŀǘƛƻƴ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ƛƴ ǘƘŜ b¢ ƛǎ ǘƘŀǘ άŀǘ ƭŜŀǎǘ ул per cent of annual recharge is allocated as water for non-
consumptive use, and extraction from consumptive uses will not exceed the threshold level (equivalent to 20 per cent of 
ŀƴƴǳŀƭ ǊŜŎƘŀǊƎŜύέΦ  !ƭǘƘƻǳƎƘ ǘƘŜ Ψулκнл ǊǳƭŜΩ ƻŦ ǘƘŜ bƻǊǘƘŜǊƴ ¢ŜǊǊƛǘƻǊȅ ƛǎ ōǊƻŀŘƭȅ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ǘƘŜ b²L 
(refer National Water Commission, 2004), it is not explicitly stated in the Intergovernmental Agreement or the 
Implementation Plan for the NWI and is only grounded in the Northern Territory Water Allocation Planning and 
Management Framework not in law (National Water Commission, 2005).  
11

 CSIRO (2009) 
12 Nonetheless, there are rivers within the region which have already been substantially modified by agriculture, or urban 
and industrial development, such as the Ord (WA), Flinders (Qld), Leichhardt (Qld) and Darwin/Finniss River catchments 
(NT) (Van Dam et al., 2008). 
13 Not only are these natural areas of value by, and of themselves, but because they are in generally good health they also 
provide many important ecological services upon which a range of human activities depend. 
14

 Most notably, the Ord River and the Camballin Irrigation Scheme on the lower reaches of the Fitzroy River. 
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duration (Trayler et al., 2006). This has had a number of ecological impacts ς both to stream flows 

and aquatic species. Increased agricultural activity, made possible by the consistent presence of 

water has also lead to rising groundwater levels and increased salinity (Straton and Zander, 2009). 

Furthermore, barriers such as the barrage at Camballin have limited the ability of various aquatic 

species to migrate and have increased predation of these species because they congregate around 

the barrier (Morgan et al., 2005). There are also examples in the Northern Territory where water 

extraction for horticulture or town water supply is approaching the limits of sustainability. In the 

Katherine region, increased demand for groundwater from the Tindal aquifer has required the 

development of a water allocation plan to cap and manage extractions (Jackson and Altman, 2009) 

and similar pressures are evident in the Howard East region adjacent to Darwin (Straton et al., 2011).   

Thus, whilst it is clear that one can use supply-side approaches to address issues of water scarcity  

(either drawing upon surface and groundwater resources in areas where sufficient quantities exist, 

or ς topography permitting ς looking at options to capture and store wet-season run-off for use in 

the dry), it is equally clear that such options are not unambiguously ΨŘŜǎƛǊŀōƭŜΩ. !ǳǎǘǊŀƭƛŀΩǎ ¢ǊƻǇƛŎŀƭ 

Rivers are not only important for the water they can provide to facilitate economic development: 

their tropical aquatic ecosystems and the rich biodiversity they support are also of biological, social 

and cultural value (Land and Water Australia, 2005, Douglas et al., 2011). 

Determining Ƙƻǿ ōŜǎǘ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ǘƘŜǎŜ ƻǘƘŜǊ ƛƳǇƻǊǘŀƴǘ ΨǾŀƭǳŜǎΩ is therefore a key problem 

facing policy makers when assessing supply-ǎƛŘŜ ΨǎƻƭǳǘƛƻƴǎΩ ǘƻ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊŜǎǎǳǊŜǎ. 

1.2.2 Demand-side approaches  

When water is abundant, there is little need to consider how best to determine who gets how much, 

but in the presence of scarcity, such issues must be addressed.  

In an ideal world, planners and policy makers would seek to maximise social welfare by allocating 

water resources in a manner that equates the marginal value of competing water uses. This is not 

Ƨǳǎǘ ŀ ƳŀǘǘŜǊ ƻŦ ŘŜǘŜǊƳƛƴƛƴƎ ǿƘŜǘƘŜǊ ǿŀǘŜǊ Ƙŀǎ ΨŜŎƻƴƻƳƛŎΩ ǾŀƭǳŜ or not; other values must also be 

considered. Imagine, for example, that it was possible to use water within a river for economic 

purposes and that this would create an additional $40,000 per annum in income for a small rural 

town. On the surface that might seem like a good opportunity. But if, by using the water for that 

purpose, opportunities to use the river for social and cultural purposes were curtailed, and if those 

lost opportunities were, collectively, worth more than $40,000 per annum, then it would not be 

ΨƻǇǘƛƳŀƭΩ ǘƻ ǇǳǊǎǳŜ ǘƘŀǘ ŘŜǾŜƭƻǇƳŜƴǘ ƻǇǇƻǊǘǳƴƛǘȅΦ  

The key point to be made here, therefore, is that policy makers cannot avoid the need to consider a 

ǿƛŘŜ ǾŀǊƛŜǘȅ ƻŦ ΨǾŀƭǳŜǎΩ ς even if they concentrate on demand-side (as opposed to supply-side) 

approaches. 

1.2.2.1 Market -ÂÁÓÅÄ ȬÓÏÌÕÔÉÏÎÓȭ ÔÏ ×ÁÔÅÒ ÓÃÁÒÃÉÔÙ 

Until relatively recently, the main demand-management tools that were used by government were 

άƴƻƴ-ƳŀǊƪŜǘέ ƳŜŎƘŀƴƛǎƳǎ ǎǳŎƘ ŀǎ ǇǊƻƘƛōƛǘƛƻƴΣ ǊŜƎǳƭŀǘƛƻƴǎΣ ŀƴŘ quantitative allocations. Prices were 

sometimes used, but in general prices were uneconomically low (such as for urban and irrigation 

water). But under the Commonwealth of Australian Governments (COAG) water reform agenda 
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which commenced in the 1990s and was consolidated with the National Water Initiative (NWI) of 

200415, markets have become a much more common tool for the allocation of water.    

As discussed in Stoeckl et al. (2006), under certain circumstances, markets can be used to ensure 

ǘƘŀǘ ǘƘŜ ŀƭƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ǎŎŀǊŎŜ ǊŜǎƻǳǊŎŜǎ ƛǎ ŜŦŦƛŎƛŜƴǘ όǿƘŜǊŜ ΨŜŦŦƛŎƛŜƴǘΩ ƳŜŀƴǎ ǘƘŀǘ 

resources are used to create the greatest benefit for society). There are, however, two broad 

problems that arise when using a market in this way:  the underlying conditions (which are required 

in order for the market to work efficiently) may not be met16; and even if the market operates 

efficiently, the outcome may not be equitable or fair. 

Arguably, one of the more perplexing problems facing those keen to promote the efficient operation 

of water markets are those associated with externalities. In the TR region, these are likely to arise 

ōŜŎŀǳǎŜ ƻƴŜ ǇŜǊǎƻƴΩǎ consumptive water use (be it of upstream surface waters or connected ground 

waters) may reduce downstream water flows and/or pollute water downstream. This may reduce 

the amenity and production value of water in lower reaches of the river17, it may erode downstream 

ecosystem services18 and/or it may impact upon Indigenous cultural values. Moreover, different 

types of land use ς particularly in areas adjacent to rivers ς may either prevent people from gaining 

access to rivers and/or cause soil degradation and erosion, leading to reduced water quality19 which 

thus indirectly impacts ecological, social and cultural values.  

                                                             
15 While the NWI has provided the focus for water policy changes across the Commonwealth, States and Territories, the 
policy, legal and administrative frameworks remain extremely complex (Stoeckl et al., 2006):  indeed, there are over 20 
policies and programs impacting on water use for Tropical Rivers across the Commonwealth, States and Territories and 26 
pieces of legislation relating to the use of Tropical Rivers (Hegarty et al., 2005). 
16 The underlying conditions that are required for a water market to work efficiently are: 

¶ Investment in water infrastructure and other related goods must be economically efficient and the outputs must be 
efficiently priced. 

¶ Suppliers and demanders in the water market must have sufficient knowledge and foresight to make decisions which 
are truly in their own interest. 

¶ Suppliers and demanders must be competitive as demanders and suppliers of water.  

¶ There must be effective and low cost enforcement of property rights, and transaction costs associated with trade 
must be low. 

¶ There must be no flow-ƻƴ ŜŦŦŜŎǘǎ όƻǊ ΨŜȄǘŜǊƴŀƭƛǘƛŜǎΩύ ŦǊƻƳ ǿŀǘŜǊ ǳǎŜ ƻǊ ƛƴǘŜǊŜǎǘǎ ƛƴ ǿŀǘŜǊ ǳǎŜ ōŜȅƻƴŘ ǘƘƻǎŜ 
represented in the market. 

17 Whilst common law rights to water are intended to minimise the upstream-downstream conflicts over access to and use 
of water, their application does not always do so.  And more importantly, these rights have often been replaced by water 
rights under statute law which are the source of conflict.  Examples of this include the use of water for irrigation or urban 
use, the potential for pollutants from mining, manufacturing, agriculture or other activities entering the waterways and ς 
in recent times ς proposals for the damming of rivers and the transporting of water to distant urban centres. 
18

 Rivers perform an important range of ecosystem services. These include soil formation, nutrient cycling, waste treatment 
and the provision of habitat for a range of plants and animals. These and many other ecosystem services interact to 
provide source materials for production and consumption. These functions are vital to human wellbeing, especially in the 
long run. They are however unlikely to be known to users or are undervalued by them.   
19 For example, agriculture and horticulture, mining, townships, and other land use practices, such as clearing, grazing and 

wildfires can all impact negatively on water quality. Inappropriate fire regimes late in the dry (Daly Region Community 

Reference Group, 2004) and clearing of native vegetation can increase land degradation, reduce infiltration and increase 

run-off (Harris, 2001), particularly when followed by high intensity wet season rainfall, which can lead to erosion and the 

flow of sediments into aquatic habitats (Straton and Zander, 2009). Faggotter et al. (2011) found that any increase in 

nutrient loads to the system at the end of the wet season or during the dry season can lead to major changes in the 

composition and production of aquatic plants and, in some cases, the proliferation of toxic algae or other nuisance aquatic 

weeds and reduced water clarity (Douglas et al., 2005). Exotic animals, such as cattle, donkeys, pigs and buffalo, can also 

cause turbidity due to their trampling of wetlands and riverbanks, and this can reduce light for aquatic primary production 

(Straton and Zander, 2009). 
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The key point to be made here, therefore, is that even when policy makers choose to use market 

based approaches and instruments to avoid some problematic water-allocation issues, they will not 

avoid all. Indeed they are likely to be confronted with many challenging issues ς not the least of 

ǿƘƛŎƘ ƛǎ ǘƘŀǘ ƻŦ ŘŜǘŜǊƳƛƴƛƴƎ Ƙƻǿ ōŜǎǘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ΨƳŀǊƪŜǘΩ makes allowance for non-market 

values and externalities.  

1.2.2.2 2ÅÇÕÌÁÔÏÒÙ ȬÉÎÔÅÒÖÅÎÔÉÏÎÓȭ ÉÎ ×ÁÔÅÒ-markets  

The issue of market failure is well understood by government and policy makers, and regulations are 

often used instead of, or in addition to, market based approaches. Regulations that set aside water 

for ΨŜƴǾƛǊƻƴƳŜƴǘŀƭ ŦƭƻǿǎΩ, for example, are an attempt to deal with the negative externalities that 

can arise from overlooking environmental water requirements.  

In many jurisdictions, water plans implicitly assume that environmental flows will also meet social 

and cultural needs20 which are similarly non-consumptive in nature (Alexander and Ward, 2009). But 

this issue appears to be inadequately researched and it is not necessarily the case that this approach 

ǿƛƭƭ ŜƴǎǳǊŜ ΨƻǇǘƛƳŀƭΩ ŀƭƭƻŎŀǘƛƻƴǎ ƻŦ ǿŀǘŜǊΦ  

To be more specific, economic theory suggests that when allocating a scarce resource across 

competing uses, the marginal value of that resource in each use should be equated. Simplistically, if 

ǿŀǘŜǊ ƛǎ ǿƻǊǘƘ ΨƳƻǊŜΩ ǘƻ ǘƘŜ ƳƛƴŜǊ ǘƘŀƴ ǘƘŜ ƛǊǊƛƎŀǘƻǊΣ ǘƘŜƴ ƛǘ ǎƘƻǳƭŘ ōŜ ŀƭƭƻŎŀǘŜŘ ǘƻ ǘƘŜ ƳƛƴŜǊΦ .ǳǘ ƛŦ 

some of the uses that are being assessed are complementary (perhaps environmental and cultural 

flows, as is often assumed) then one should add their values before comparing with other 

(competitive) uses; it is not valid to simply compare the value of ONE of those complementary uses 

with those of its competitor.    

To explain, let us use another, simplistic example: it is possible to use cattle to produce both meat 

and leather. When determining whether to use land for cattle or for some other, competing use (say 

grain), private landholders should not ONLY consider meat-values (assuming that leather values are 

ŎƻƳǇƭŜƳŜƴǘŀǊȅ ŀƴŘ ŀǊŜ ǘƘǳǎ ŀƭǊŜŀŘȅ ΨǘŀƪŜƴ ŎŀǊŜ ƻŦΩύΦ wŀǘƘŜǊΣ ƭŀƴŘƘƻƭŘŜǊǎ ǎƘƻǳƭŘ ŀŘŘ ōƻǘƘ ǘƘŜ value 

of meat and the value of ƭŜŀǘƘŜǊ ǘƻƎŜǘƘŜǊΣ ŎƻƳǇŀǊƛƴƎ ǘƘƛǎ ŎƻƳōƛƴŜŘ ǾŀƭǳŜ ŀƎŀƛƴǎǘ ƻǘƘŜǊ ΨǾŀƭǳŜǎΩ ǘƘŀǘ 

could be obtained if using the land for other purposes (e.g. grain). If they fail to do this, too little land 

will be allocated to cattle (relative to other, competing uses). 

To the extent that environmental and Social/Cultural values are also complementary, a similar 

process may also be appropriate when allocating water across competing uses. In other words, it 

may not be sufficient to simply determine the amount of water one needs to preserve or protect 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ΨǾŀƭǳŜǎΩ ŀƴŘ ŀǎǎǳƳŜ ǘƘat this will also take care of Social and Cultural values. Instead, 

one should firstly add the complementary values (e.g. environmental and Social/Cultural) and then 

compare that combined value with other competing uses.  

1.3 A key knowledge gap: Social and Cultural values  
As is apparent from the foregoing discussion, it matters not whether one seeks to address issues of 

ǿŀǘŜǊ ǎŎŀǊŎƛǘȅ ŦǊƻƳ ǘƘŜ ΨŘŜƳŀƴŘ-ǎƛŘŜΩ ƻŦ ǘƘŜ ǇǊƻōƭŜƳΣ ƻǊ ŦǊƻƳ ǘƘŜ ΨǎǳǇǇƭȅ ǎƛŘŜΩΥ  ǇƻƭƛŎȅ ƳŀƪŜǊǎ ƴŜŜŘ 

to ensure that Social and Cultural values are accounted for. This is not simply becaǳǎŜ ŀƴ ΨŜŦŦƛŎƛŜƴǘΩ 

allocation of resources requires one to equate marginal values (as discussed above), but because 

                                                             
20 According to the Water Act 1992 (NT), cultural beneficial uses are defined as aesthetic, recreational and cultural needs, 
which cover expression by Indigenous and non-Indigenous communities. 
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ǇŜƻǇƭŜΩǎ ǾŀƭǳŜǎΣ ōŜƭƛŜŦǎ ŀƴŘ ǇǊŀŎǘƛŎŜǎ ƛƴŦƭǳŜƴŎŜ ǘƘŜƛǊ ōŜƘŀǾƛƻǳǊΣ ŀƴŘ their likely response to plans or 

policies. It is, therefore, important to understand values and beliefs if wishing to negotiate 

competing interests and/or prioritise actions.   

Clearly Social and Cultural values are not the ONLY values associated with rivers, but market-based 

values (such as those associated with production) are rarely overlooked. Moreover, for many 

decades, Australian policy makers have insisted that ecological values be considered (refer Douglas 

et al., (2005), Van Dam et al. (2008), Harris (2001), Storey et al. (2001), Faggotter et al. (2011), 

Blanch et al. (2005)). But it is only recently that policy makers have begun to recognise how 

important it is to have a solid understanding of community views, values and priorities when 

developing natural resource policies and management plans. So whilst we have information about 

several ecological issues ƻŦ ƛƳǇƻǊǘŀƴŎŜ ǘƻ !ǳǎǘǊŀƭƛŀΩǎ ¢ǊƻǇƛŎŀƭ wivers, relatively little is known about 

the Social and CǳƭǘǳǊŀƭ ΨǾŀƭǳŜǎΩ ƻŦ ǘƘŜ ǊŜǎƛŘŜƴǘǎ ƻŦ ǘƘŜ ǊŜƎƛƻƴΦ   

Over the last 20 years, both Australian and international researchers have reported on a growing 

number of methods that, in addition to market and ecological considerations, also incorporate Social 

and Cultural considerations when assessing minimum environmental flows or potential for economic 

development of the catchments (for example see Arthington et al., 1998, King et al., 2003, Instream 

Flow Council, 2004). Several international organisations, such as the World Bank (King et al., 2003) 

and the International Water Management Institute (Tharme, 2003) now recommend that holistic 

ƳŜǘƘƻŘǎ ōŜ ǳǎŜŘ ŦƻǊ ŀǎǎŜǎǎƳŜƴǘΦ ¢ƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘŜǎŜ άƘƻƭƛǎǘƛŎ ƳŜǘƘƻŘǎέ ƛǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ 

ƳƛƴƛƳǳƳ Ŧƭƻǿǎ όŀǎ ǿŜƭƭ ŀǎ ƳƛƴƛƳǳƳ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎύ Řƻ ƴƻǘ ƛƳǇŀŎǘ ǳǇƻƴ άƘǳƳŀƴ 

livelihoods and well-ōŜƛƴƎ ǘƘŀǘ ŘŜǇŜƴŘ ǳǇƻƴ ǿŀǘŜǊ Ŧƭƻǿǎέ (see for example the Brisbane 

Declaration, 2009). However, most of these methods were developed in the context of developing 

countries (for example, the building blocks method developed in South Africa, King et al., 2000) and 

thus concentrate mainly on livelihoods, subsistence and hence Social and Cultural (non-market) 

consumptive values.   

In other words, when experts refer to Social and Cultural values of rivers, they are often talking 

about the consumption of riverine produce or the use of such products in cultural ceremonies (see 

for example IUCN guidelines, Dyson et al., 2003). But there are clearly many other, non-consumptive 

Social and Cultural values associated with rivers, about which relatively little is known. 

1.4 The Northern Australia Water Futures Assessment program  
The Northern Australia Water Futures Assessment (NAWFA) was established by the Australian 

Government to inform the development and protection of NƻǊǘƘŜǊƴ !ǳǎǘǊŀƭƛŀΩǎ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎΣ ǎƻ 

that development is ecologically, culturally and economically sustainable.  

NAWFA is a multidisciplinary program being delivered jointly by the Department of Sustainability, 

Environment, Water, Population and Communities (DSEWPaC) and the National Water Commission 

(NWC), in close collaboration with the Office of Northern Australia and state and territory 

government agencies. Through the Raising National Water Standards program under Water for the 

Future, the Australian Government allocated up to $13 million for projects between 2007-2008 and 

2011-2012. The NAWFA has four programs: Water Resources, Ecological, Knowledge Base and 

Cultural and Social.   

It is to the last program ς that which focuses on Cultural and Social values ς that this project belongs. 



24 
 

The objective of the NAWFA Cultural and Social program is to increase our understanding of the 

socio-cultural values, beliefs and practices associated with water in Northern Australia and how they 

may be affected by changes in water availability. It thus seeks to (at least partially) redress the key 

knowledge gap identified above.   

The TRaCK NAWFA Social and Cultural project was comprised of three research activities that were 

carried out by CSIRO, Charles Darwin University (CDU), James Cook University (JCU) and Griffith 

University (GU) as part of the Tropical Rivers and Coastal Knowledge (TRaCK) program. These 

activities focused on social and economic values in water planning and location-specific case studies 

of the values of particular water use sectors, including Indigenous communities, commercial 

interests, recreational fishers and conservation groups. They undertook a number of case studies to 

understand socio-cultural values, beliefs and practices held by various water using groups, including 

patterns of usage, ecological knowledge, religious significance, economic activities, and governance 

issues. Attention was also given to tools and mechanisms to articulate and capture Indigenous social 

and economic aspirations with respect to water. The three activities ran in parallel from March 2011 

for a period of 12 months, and were:  

¶ Sub-project 1 ς Social and cultural values in the planning cycle (CSIRO and CDU); 

¶ Sub-project 2 ς Relative values of water for trade-offs (JCU); and 

¶ Sub-project 3 ς Developing management models for Indigenous water strategies (GU). 

This report relates to Sub-project 2 ς Relative values of water for trade-offs. 

1.5 Overview of p roject  
The overarching aim of sub-project 2 is to improve our understanding of Social and Cultural values 

ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ !ǳǎǘǊŀƭƛŀΩǎ ¢ǊƻǇƛŎŀƭ wƛǾŜǊǎΦ Importantly, it goes beyond an examination of Social and 

Cultural consumptive use values to include an entire range of Social and Cultural values21. By 

integrating all types of values and assessing their relative importance against each other, this study 

goes beyond livelihoods and other consumptive values, considering the entire range of contributions 

of the rivers to human wellbeing overall.  

The specific objectives of this (sub) project are to improve our understanding of: 

1. the relative values of water for different stakeholder groups22; 

2. the rate at which different stakeholder groups are willing to trade-off economic 

development for those values;  

3. the extent to which stream flow and/or water quality could change before there was a 

ΨǎƛƎƴƛŦƛŎŀƴǘΩ ƛƳǇŀŎǘ ƻƴ {ƻŎƛŀƭ ŀƴŘ /ultural values; and hence 

4. the likely response of stakeholders to the consequences of upstream development scenarios 

and to potential changes in the downstream uses of water. 

To meet those objectives, researchers: 

¶ Identified the key region of enquiry; 

                                                             
21 A ǾŜǊȅ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǎǘǳŘȅ ƻŦ LƴŘƛƎŜƴƻǳǎ ǇŜƻǇƭŜΩǎ ǳǎŜ ƻŦ ǿŀǘŜǊ ƛƴ ǘƘŜ ƴƻǊǘƘ ŀƭǊŜŀŘȅ ŜȄƛǎǘǎ όǊŜŦŜǊ WŀŎƪǎƻƴΣ нллрύ.  
22 The stakeholder groups to be included in this project were based on two characteristics: Indigeneity and sector of 
employment, and these characteristics were pre-defined in the project brief.   
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¶ Devised an appropriate survey instrument for measuring (a) relative values and (b) 

responses of key stakeholder groups to a variety of different development scenarios;  

¶ Used the survey instrument to collect data with a broad-scale mail-out to residents across 

the TR region and via interview with residents in and around the upper reaches of the 

Mitchell Catchment; 

¶ Analysed data from the interviews and mail-out survey using both descriptive statistics (e.g. 

comparing the relative importance of values across different stakeholder groups), and more 

sophisticated statistical techniques (e.g. testing for the statistical significance of differences, 

and using multivariate regression to explore the extent to which other variables ς such as 

income, Indigeneity, and location ς affect relative values, and/or the willingness of 

stakeholders to trade economic development for values); and 

¶ Prepared this report to summarise the research activities and key findings (with an intended 

audience of planners and policy makers). 

This research project has thus helped to improve our understanding of:  

¶ the range and relative importance ƻŦ ΨǾŀƭǳŜǎΩ όŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǿŀǘŜǊύ ƘŜƭŘ ōȅ ŘƛŦŦŜǊŜƴǘ 

stakeholder groups; 

¶ the willingness of different stakeholder groups to trade-off those values against different 

types of economic development; and 

¶ methods that planners can use for eliciting, assessing, and measuring values and trade-offs 

for different stakeholder groups at an aggregate (planning area) scale. 

Moreover, by identifying methods for assessing key Social and Cultural values, this project has also 

increased the capacity of researchers, agency managers, planners and traditional owners to assess 

values associated with water in a manner that informs water plans. 

1.6 Structure of report  

Chapter 2 provides some important methodological background, helping to explain what is meant by 

ǘƘŜ ǿƻǊŘ ΨǾŀƭǳŜΩ όƛƴ ǘƘƛǎ ǊŜǇƻǊǘύΣ ŀƴŘ ŘŜǎŎǊƛōƛƴƎ Ƙƻǿ ƴƻƴ-market values are commonly assessed by 

economists.  

 

Chapter 3 provides a generic description of the respondents to our survey (those who replied to our 

mail-out questionnaire, and those who consented to be interviewed), thus giving readers 

information about the extent to which our sample results are, or are not, representative of a variety 

of different stakeholders and/or are generalisable to the population at large. 

 

The next three chapters focus on each of our first three project objectives: 

 

¶ Chapter 4 presents and analyses data collected in the survey that allows us to assess the 

importance of the Social and Cultural values that are associated ǿƛǘƘ !ǳǎǘǊŀƭƛŀΩǎ ¢ǊƻǇƛŎŀƭ 

Rivers relative to ƻǘƘŜǊ ΨǾŀƭǳŜǎΩ  for a variety of different stakeholder groups; 

 

¶ Chapter 5 presents data that allows us to assess the willingness of people to trade-off their 

Social and Cultural values in exchange for economic development; and  
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¶ Chapter 6 presents and analyses data that allows us to determine the extent to which 

stream flow and/or water quality could change before having a significant impact on Social 

and Cultural values. 

 

Insights from the preceding chapters are combined in Chapter 7, allowing us to meet the final 

objective, namely to draw inferences about the likely response of stakeholders to the consequences 

of upstream development scenarios and to potential changes in the downstream uses of water.  This 

chapter also provides some general advice, and specific ideas about how insights from this research 

can be used more broadly across Northern Australia. 

 

  

 

Appendix K provides some additional discussion points about methods that planners can use for 

eliciting, assessing and measuring values and trade-offs for different stakeholder groups. 

Chapter 4 
²ƘƛŎƘ ΨǾŀƭǳŜǎΩ ŀǊŜ ƳƻǎǘκƭŜŀǎǘ 

important to which stakeholder 
groups?

Chapter 3
Sampling and overview of respondents

Chapter 1
Introduction

Chapter 5
How willing are people to trade-off 
ǘƘŜƛǊ ΨǾŀƭǳŜǎΩ ŦƻǊ ŜŎƻƴƻƳƛŎ 

development?

Chapter 6
To what extent could stream-flows 

and/or water quality change 
before having a significant impact 
ƻƴ ǎƻŎƛŀƭ ŀƴŘ ŎǳƭǘǳǊŀƭ ΨǾŀƭǳŜǎΩΚ

Chapter 7 

What is the likely response of stakeholders to the 
consequences of upstream development scenarios and to 

potential changes in the downstream uses of water?
&

How can findings from this report be used more broadly 
across Northern Australia?

Chapter 2
Methodological Background
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2 GENERAL OVERVIEW OF NON-MARKET VALUATION METHODS 

2.1 Some preliminaries: WHAT ÉÓ ÍÅÁÎÔ ÂÙ ÔÈÅ ×ÏÒÄ ȬÖÁÌÕÅȭ? 
¢ƘŜ ǿƻǊŘ ΨǾŀƭǳŜΩ ƳŜŀƴǎ ŘƛŦŦŜǊŜƴǘ ǘƘƛƴƎǎ ǘƻ ŘƛŦŦŜǊŜƴǘ ǇŜƻǇƭŜΦ  

For example, although many people use the term ΨǾŀƭǳŜΩ synonymously with price, economists are 

more likely to use the word when considering the extent to which a particular good or service 

contributes to the well-being of an individual or of society. In contrast, social scientists are more 

ƭƛƪŜƭȅ ǘƻ ǳǎŜ ǘƘŜ ǇƘǊŀǎŜ ΨǾŀƭǳŜ ǎȅǎǘŜƳΩ ǿƘŜƴ ǘŀƭƪƛƴƎ ŀōƻǳǘ ŜƛǘƘŜǊ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ƻǊ ŀ ǎƻŎƛŜǘȅΩǎ ǎŜǘ ƻŦ 

principles, norms and beliefs (Jackson et al., 2011).   

Yet these apparently different interpretations of the meaning of the word ΨvalueΩ are related ς albeit 

in difficult-to-define ways23.  And, amongst other things, they are bound by ǘǿƻΣ ƪŜȅ ΨǘƘŜƳŜǎΩ: 

¶ Saying that something is ΨǾŀƭǳŀōƭŜΩ ƻǊ ΨƻŦ ǾŀƭǳŜΩ ƛǎ ŀƪƛƴ ǘƻ ǎŀȅƛƴƎ ǘƘŀǘ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ; and 

¶ Absence of price does not indicate absence of ΨvalueΩ.  

This second point is particularly important for this study. Many environmental goods and services 

(e.g. biodiversity) are not traded in the market place, so do not have a price. But many 

environmental goods and services are vitally important to individuals and to society and may 

therefore be thought of as being Ψof valueΩ.  

As such, a rather loose and broad definition of the word ΨvalueΩ ς i.e. something that is important to 

individuals and/or society ς is used in this report. In some situations it may be associated with price, 

but in many cases it will not. 

 

2.2 Overview of valuation techniques  
Over the years, economists have developed many different valuation techniques ς depicted in Figure 

2 ς to quantify the benefits (or costs) of environmental goods and services. Indeed, there is now a 

vast body of literature on different techniques for attempting to derive relevant monetary estimates 

and interested readers are directed to Getzner et al. (2005), Bateman et al. (2002), Rietbergen-

McCracken & Abaza (2000), Garrod & Willis (1999), and Willis et al. (1999) for detailed reviews. 

!ǎ ŎƭŜŀǊƭȅ ƘƛƎƘƭƛƎƘǘŜŘ ōȅ tŀƎƛƻƭŀΩǎ (2004) summary of some of the popular valuation techniques 

(refer Figure 4), ƴƻƴŜ ƻŦ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎƛŜǎ όƻǊ ΨǾŀƭǳŀǘƛƻƴΩ ǘŜŎƘƴƛǉǳŜǎύ ŀǊŜ ŦƭŀǿƭŜǎǎ: most are 

surrounded with at least some controversy vis-à-Ǿƛǎ ǘƘŜ ΨŀŎŎǳǊŀŎȅΩ ƻŦ Ŧƛƴŀƭ ŜǎǘƛƳŀǘŜǎ; each requires 

different types of information as an input; and each produces (sometimes subtly) different 

information as output.     

 

                                                             
23

 The values, norms and beliefs of a society and of the individuals within it, shape individual and social preferences. These 
values, norms and beliefs also underpin other kinds of human behaviour and influence experiences, which in turn, feed-
back ς ŜƛǘƘŜǊ ǊŜƛƴŦƻǊŎƛƴƎ ƻǊ ŎƘŀƴƎƛƴƎΣ ƻǳǊ ΨǾŀƭǳŜǎΩΦ {ƻ ŀƭǘƘƻǳƎƘ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴǎ ƻŦ ǘƘŜ ǿƻǊŘ ΨǾŀƭǳŜΩ ŀǊŜ ǊŜƭŀǘŜŘΣ 
the relationship between these different interpretations is neither precise, nor predictable. 
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Figure 2 ς A range of Valuation Techniques 
Adapted from Gregersen et al. (1987), Driml (1994) and Grey (1996)  

 

More specifically, some of the valuation techniques cited above generate estimates of Prices ς 

represented by the dark blue line in Figure 3. In contrast, some techniques generate estimates of 

Expenditure ς shown as the blue rectangle in Figure 3 ς whilst other techniques generate estimates 

of: 

¶ Consumer surplus - CS (the amount that a consumer would be prepared to pay for a good, 

over-and-above what is actually paid) ς shown as the purple triangle in Figure 3; 

¶ Total Willingness  to pay  (WTP) = expenditure plus CS (i.e. the blue rectangle plus the purple 

triangle); 

¶ CHANGES in expenditures ς the dark red rectangle in Figure 3; and/or 

¶ CHANGES in CS ς the yellow trapezoid in Figure 3. 

 

Figure 3 ς Stylised representation of the different types of estimates (e.g. price, CS, expenditure) that are generated by 
different valuation techniques 

 

Can be used to value market and some 
non-market goods and services ςe.g.  
Recreation, Environmental quality

Most useful when valuing services that have 
a market value ςe.g.  Goods produced, 
Tourism

1.  Valuation techniques that use market prices
(a) Changes in the value of Output
(b) Loss of Earnings
(c) Preventive expenditures (mitigation costs)
(d) Replacement cost

2.  Revealed preference techniques
(a) Property or land value approach
(b) Travel cost approach
(c) Wage differential approach
(d) Acceptance of compensation

3.  Stated preference techniques
(a) Contingent valuation
(b) Choice modelling / Conjoint analysis (contingent 
rating, contingent ranking and choice experiments)
(c) Paired comparison

4. Benefit Transfer

In theory, can be used to value almost 
anything ςdepending upon how the 
questions are ǎǘǊǳŎǘǳǊŜŘΤ ŘƻŜǎƴΩǘ 
always have to use $

Often used to value regulating services  (e.g. 
the amount people pay to prevent beach 
erosion)

Ψ.ƻǊǊƻǿƛƴƎΩ ŜǎǘƛƳŀǘŜǎ ŦǊƻƳ ƻǘƘŜǊ 
regions and using them instead

Consumer surplus

Change in CS

Expenditure

Change in expenditure
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Figure 4 ς Applications, data requirements and limitations of the most popular valuation techniques 
Source:  (Pagiola et al., 2004, pg 11)  

Consequently, even though Ƴƻǎǘ Ǿŀƭǳŀǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎ ƎŜƴŜǊŀǘŜ ŜǎǘƛƳŀǘŜǎ ƻŦ ΨǾŀƭǳŜΩ ǘƘŀǘ ŀǊŜ 

denominated in dollars, this does NOT mean that estimates can be validly compared. To compare 

price estimates with estimates of changes in WTP, for example, is just as meaningless an exercise as 

to compare apples and oranges. Researchers thus need to be cognizant of the type of information 

that is required by managers and policy makers when designing economic valuation projects. 
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Otherwise, their chosen techniques may not be capable of producing information that is useful in a 

given decision-making context. They also need to be cognizant of the type of information that is 

required by each of the valuation techniques.  

It is to these two important issues that the discussion now turns.  

2.3 7ÈÉÃÈ ÔÅÃÈÎÉÑÕÅ ÉÓ ÔÈÅ ȬÒÉÇÈÔȭ ÏÎÅȩ 
A hammer is not capable of fixing all building problems. Likewise, no single valuation method can be 

used in all situations. One needs to consider a variety of different issues, including data availability, 

ethical and information requirements. 

2.3.1 Data availability  

!ƭǘƘƻǳƎƘ ŀǊƎǳŀōƭȅ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ƳƻǊŜ ΨǊŜƭƛŀōƭŜΩ ǘƘŀƴ ƻǘƘŜǊ ŀǇǇǊƻŀŎƘŜǎ όǇǊƛƳŀǊƛƭȅ ōŜŎŀǳǎŜ ǘƘŜȅ 

use objectively verifiable data), valuation techniques that use market prices are not able to provide 

information about the value of goods or services if they are not exchanged on the market. Revealed 

preference techniques such as the travel cost approach or hedonic pricing (using property or land 

values, wage differentials or other) do not require the existence of a market for the good being 

studied, but they do require a strong association between the market that is being studied (e.g. 

housing), and the environmental factor of interest (e.g. views of a river). If that association cannot 

be established, revealed preference techniques cannot be used. In these situations, stated 

preference (SP) techniques such as choice experiments and contingent valuation studies offer 

ǘƘŜƳǎŜƭǾŜǎ ŀǎ ǾƛŀōƭŜ ŀǇǇǊƻŀŎƘŜǎ ŦƻǊ ƎŜƴŜǊŀǘƛƴƎ ŀ ŦƛƴŀƴŎƛŀƭ ŜǎǘƛƳŀǘŜ ƻŦ ǘƘŜ ΨǾŀƭǳŜΩ ƻŦ ǎǳŎƘ ƎƻƻŘǎ ƻǊ 

services since they do not require the existence of a market and are (in theory at least) able to 

generate estimates of either the marginal or the total value of anything.   

For this project it was evident that researchers needed to work with SP techniques since Social and 

Cultural values are not closely associated with the market: there is simply no data that allows them 

to do otherwise. All stated preference techniques are open to criticisms for their hypothetical 

nature, and choice modelling can be critiqued for its complexity, but if implemented correctly, these 

approaches can be both robust and relatively cost-effective.  

2.3.2 Ethical considerations : Economic efficiency and the distribution of income  

Most stated preference techniques use measures of willingness to pay (WTP) as an indicator of 

preferences. !ƭǘƘƻǳƎƘ Ƴŀƴȅ ǇŜƻǇƭŜ ƻōƧŜŎǘ ǘƻ ǘƘŜ ƛŘŜŀ ƻŦ ōŜƛƴƎ ŀǎƪŜŘ ǘƻ Ǉǳǘ ŀ ΨǇǊƛŎŜΩ ƻƴ ǿƘŀǘ ǘƘŜȅ 

Ƴŀȅ ǾƛŜǿ ŀǎ ΨǇǊƛŎŜƭŜǎǎΩΣ ŀǘ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ƭŜǾŜƭΣ ǘƘŜ ŎƻƴŎŜǇǘ ƛǎ ƴƻǘ ŀƭƭ ǘƘŀǘ ǳƴǊŜŀƭƛǎǘƛŎΥ ceteris paribus, 

an individual is likely to be WTP more for something that is important to them than for something 

that is not. As such, the amount which someone is WTP for a particular good or service is likely to at 

least partially reflect their tastes, preferences or values.     

Where the problem arises, is when individual preferences (expressed in terms of WTP) are 

aggregated to draw inferences about social preferences. This is because WTP is also a reflection of 

income or wealth. All else constant, a rich person will be ABLE (and thus WILLING) to pay more for 

the goods and services which they enjoy than the poor24. So if one (a) attempts to measure 

preferences at an individual level by asking about WTP, and then (b) ŀŘŘǎ ǘƘƻǎŜ ΨǇǊŜŦŜǊŜƴŎŜǎΩ ŀŎǊƻǎǎ 

                                                             
24

 Not surprisingly, researchers often find that there is a strong relationship between WTP and income (see, for 
example, Jacobsen and Hanley, 2009). 
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multiple individuals (each with a different income), one will create what is ς in essence ς a weighted 

index of value. And weights will be a function of income. In other words, the preferences of the 

wealthy will be given more voice than the preferences of the poor25. 

To state the problem more precisely: Dollar based valuations techniques are frequently used 

because they are able to identify ΨŜŦŦƛŎƛŜƴǘΩ ŀƭƭƻŎŀǘƛƻƴǎ (allocations where the marginal benefit of a 

good is equal to its marginal cost). .ǳǘ ƛǘ ƛǎ ƴƻǘ ŎƻǊǊŜŎǘ ǘƻ ŀǎǎǳƳŜ ǘƘŀǘ ǘƘŜǎŜ ΨŜŦŦƛŎƛŜƴǘΩ ŀƭƭƻŎŀǘƛƻƴǎ ŀǊŜ 

also ΨƻǇǘƛƳŀƭΩ. ΨEŦŦƛŎƛŜƴǘΩ ŀƭƭƻŎŀǘƛƻƴǎ can ƻƴƭȅ ōŜ ΨƻǇǘƛƳŀƭΩ ƛŦ ǘƘŜ current income distribution (which 

produced these aggregate WTP estimates) is itself, ΨƻǇǘƛƳŀƭΩΦ  

In the TR region, there is a significant gap between rich and poor ς as starkly evidenced in Figure 5 

below ς which shows that ƳŜŘƛŀƴ ƛƴŘƛǾƛŘǳŀƭ ƛƴŎƻƳŜǎ ƛƴ ǘƘŜ ΨǊƛŎƘŜǎǘΩ ǇŀǊǘǎ ƻŦ ǘƘŜ ¢w ŀǊŜ ŀƭƳƻǎǘ р 

ǘƛƳŜǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ƳŜŘƛŀƴ ƛƴŎƻƳŜǎ ƛƴ ǘƘŜ ΨǇƻƻǊŜǎǘΩ ŎŀǘŎƘƳŜƴǘs. Some may believe that this 

ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ƛƴŎƻƳŜ ƛǎ ΨƻǇǘƛƳŀƭΩΣ ōǳǘ ǎƻƳŜ Ƴŀȅ ƴƻǘΦ !ǎ ǎǳŎƘΣ ƻƴŜ Ŏŀƴƴƻǘ ōŜ ǎǳǊŜ ǘƘŀǘ dollar-based 

valuation techniques will generate estimates that can be used to identify resource allocations that 

are both efficient and optimal. For this reason, researchers involved in this project chose to use both 

monetary and non-monetary (i.e. dollar and non-dollar denominated) SP techniques when assessing 

Social and CǳƭǘǳǊŀƭ ΨǾŀƭǳŜǎΩ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ !ǳǎǘǊŀƭƛŀΩǎ ¢ǊƻǇƛŎŀƭ Rivers (with most emphasis being 

placed upon non-dollar denominated SP techniques).    

 

Figure 5 ς Median weekly income per person in the poorest and richest catchments of the TR region 
Source: Larson and Alexandridis, 2009, Table 5, p19 

 

                                                             
25 If there is no predictable relationship between incomes and preferences, then (in aggregate) this may not be 
a problem ς differences in final estimates that have been generated from these dollar-based techniques are 
likely to reflect differences in values. But if there are systematic differences between the values, beliefs, and 
norms of thŜ ΨǊƛŎƘΩ ŀƴŘ ǘƘŜ ΨǇƻƻǊΩ όŜΦƎΦ ƛŦ ǘƘŜ ΨŀǾŜǊŀƎŜΩ ǇŜǊǎƻƴ ƻƴ ŀ ƭƻǿ ƛƴŎƻƳŜ Ƙŀǎ ŘƛŦŦŜǊŜƴǘ ǇǊŜŦŜǊŜƴŎŜǎ ǘƻ ǘƘŜ 
ΨŀǾŜǊŀƎŜΩ ǇŜǊǎƻƴ ƻƴ ŀ Ƙƛgh income), then dollar-based techniques may ƎŜƴŜǊŀǘŜ Ŧƛƴŀƭ ŜǎǘƛƳŀǘŜǎ ƻŦ ΨǾŀƭǳŜΩ 
which do a better job of describing differences in income then they do differences in norms or preferences. 
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2.3.3 Identification of key management question s 

As discussed in section 2.2, sƻƳŜ Ǿŀƭǳŀǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎ ǇǊƻŘǳŎŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ΨǘƻǘŀƭΩ ǾŀƭǳŜ 

of a good or sŜǊǾƛŎŜΣ ǿƘƛƭǎǘ ƻǘƘŜǊǎ ǇǊƻŘǳŎŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ΨƳŀǊƎƛƴŀƭΩ ǾŀƭǳŜǎ. Which technique is 

most appropriate depends crucially upon the management question. 

 

To be more specific, vŀƭǳŀǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎ ǿƘƛŎƘ ƎŜƴŜǊŀǘŜ ŀ ƳƻƴŜǘŀǊȅ ŜǎǘƛƳŀǘŜ ƻŦ ǘƘŜ Ψǘƻǘŀƭ 

economic valuŜΩ ƻŦ ŀ ǊŜƎƛƻƴΣ ƎƻƻŘ ƻǊ ǎŜǊǾƛŎŜ26 are particularly useful if seeking to:  

¶ describe the current state of affairs ς for example, determining that one good or service is of 

ƳƻǊŜ ΨǾŀƭǳŜΩ ǘƘŀƴ ŀƴƻǘƘŜǊΤ ƻǊ ƛŦ  

¶ ŀŘŘǊŜǎǎ Ψŀƭƭ-or-ƴƻǘƘƛƴƎΩ ƳŀƴŀƎŜƳŜƴǘκǇƻƭƛŎȅ ǉǳŜǎǘƛƻƴǎ such as: what losses would the region 

suffer if the entire TR region ceased to exist?    

But managers are not always faced with all or nothing choices (river or no river). Rather, they often 

need ǘƻ ƳŀƪŜ ŎƘƻƛŎŜǎ Ψŀǘ ǘƘŜ ƳŀǊƎƛƴΩ, and may, for example, need information that helps answer 

questions such as:  

¶ What losses would the region suffer if development eroded (rather than erased) some of the 

ǊŜƎƛƻƴΩǎ ǾŀƭǳŜǎ όŜΦƎΦ ƛŦ ƴŜǿ ŜƴǘŜǊǇǊƛǎŜǎ ŀŦŦŜŎǘŜŘ ŀŜǎǘƘŜǘƛŎ ƻǊ ōƛƻŘƛǾŜǊǎƛǘȅ ǾŀƭǳŜǎύΚ   

¶ ²Ƙŀǘ ŎƻƳǇŜƴǎŀǘƛƻƴ ǎƘƻǳƭŘ ōŜ ǎƻǳƎƘǘ όƳƻƴŜǘŀǊȅ ƻǊ ƻǘƘŜǊǿƛǎŜύ ƛŦ ŘŜǾŜƭƻǇƳŜƴǘ ΨȄΩ ǘŀƪŜǎ 

place?   

In other words, the managers may not always be interested in the total value of a good or service; 

they may be more interested in trying to determine how the total value of a good or service might 

change in response to some external factor or pressure27 .   

Prior to selecting valuation techniques researchers thus considered the specific objectives of this 

project (outlined in section 1.5, and reproduced in a box below). 

 

The type of data that are required to meet each of those objectives and the associated analytical 

techniques differ markedly across those objectives. The first objective, in essence, requires one to 

estimate tƘŜ Ψǘƻǘŀƭ ǿƻǊǘƘΩ ƻŦ ŀ ǊŀƴƎŜ ƻŦ {ƻŎƛŀƭ ŀƴŘ /ultural values to different individuals (almost as if 

one is focusing on the blue rectangle in Figure 3). The second objective requires researchers to 

estimate the significance of those values compared to opportunities for economic development 

                                                             
26

 Equivalent to the blue rectangle and the purple triangle combined in Figure 3. 
27

 In essence, their focus may be on the red and yellow shapes in Figure 3. 

Specific objectives of this project 

To improve our understanding of: 

1. the relative values of water for different stakeholder groups; 

2. the rate at which different stakeholder groups are willing to trade-off economic 

development for those values;  

3. the extent to which stream flow and/or water quality could change before there was a 

ΨǎƛƎƴƛŦƛŎŀƴǘΩ ƛƳǇŀŎǘ ƻƴ ǎƻŎƛŀƭ ŀƴŘ ŎǳƭǘǳǊŀƭ ǾŀƭǳŜǎΤ and 

4. the likely response of stakeholders to the consequences of upstream development 

scenarios and to potential changes in the downstream uses of water. 
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(which is almost as if one is attempting to measure the size of the red rectangle plus the yellow 

trapezoid in Figure 3). The third objective requires researchers to determine whether values are 

likely to be impacted by a change, and the final requires researchers to synthesise insights from the 

preceding objeŎǘƛǾŜǎ ǘƻ ŘǊŀǿ ƛƴŦŜǊŜƴŎŜǎ ŀōƻǳǘ ǘƘŜ ƭƛƪŜƭȅ ΨǊŜǎǇƻƴǎŜΩ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊǎ ǘƻ ŘŜǾŜƭƻǇƳŜƴǘ 

that affects their values. 

As such, although all objectives require the use of SP techniques (both monetary and non-

monetary), the detailed methodological approaches which were chosen (starting from the design of 

survey questions, through to the analysis of relevant data) are quite different. A description of each 

is thus held over to each relevant chapter, after providing an overview of the characteristics of 

respondents to our sample.  

2.4 Take-home messages 
A hammer is not capable of fixing all building problems. Likewise, no single valuation method can be 

used in all situations. One needs to consider a variety of different issues, including data availability, 

ethical and information requirements. 

Social and Cultural values are only loosely associated with the market (if at all). As such, many 

valuation techniques (particularly those which rely on observable market prices) cannot be used.  

Instead, stated preference techniques are required. 

In theory, stated preference techniques could be used to generate community-wide dollar-based 

estimates of the marginal benefit of the Social and Cultural valuŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ !ǳǎǘǊŀƭƛŀΩǎ 

Tropical Rivers. These could be compared to marginaƭ ŎƻǎǘǎΣ ǘƘǳǎ ŀƭƭƻǿƛƴƎ ƻƴŜ ǘƻ ƛŘŜƴǘƛŦȅ ΨŜŦŦƛŎƛŜƴǘΩ 

allocations. But these (efficient) allocations cannot ŀƭǎƻ ōŜ ŘŜŜƳŜŘ ΨƻǇǘƛƳŀƭΩ unless the underlying 

distribution of income is also optimal. Recognising that the significant gap between rich and poor in 

this part of Northern Australia may be signalling a sub-optimal income distribution, researchers 

therefore decided to use both dollar and non-dollar denominated SP techniques.    

All objectives require the use of SP techniques (both monetary and non-monetary), but the detailed 

methodological approaches which are required to meet each, specific objective (starting from the 

design of survey questions, through to the analysis of relevant data) are quite different. A 

description of each is thus held over to each relevant chapter. 
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3 RESPONDENTS AND SAMPLING METHODS 

3.1 $ÅÔÅÒÍÉÎÉÎÇ 7(/3% ȬÖÁÌÕÅÓȭ ÔÏ ÃÏÎÓÉÄÅÒ 
5ƛŦŦŜǊŜƴǘ ǇŜƻǇƭŜ ŀǊŜ ƭƛƪŜƭȅ ǘƻ ΨǾŀƭǳŜΩ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ƛƴ ŘƛŦŦŜǊŜƴǘ ǿŀȅǎΣ ǎƻ ǘƘŜ Ŧƛƴŀƭ ƻǳǘŎƻƳŜ ƻŦ ŀƴȅ 

valuation exercise will depend, crucially, upon WHO is included in the study. Some people, for 

example, are likely to feel that the environment is of value largely because it provides food and 

shelter; others may place much greater emphasis on recreational, aesthetic or spiritual factors. If 

one only includes the formeǊ ƎǊƻǳǇ ƛƴ ŀ ǎǘǳŘȅ ƻŦ ΨǾŀƭǳŜǎΩ ƻƴŜ ǿƛƭƭΣ ƴŜŎŜǎǎŀǊƛƭȅΣ ŎƻƴŎƭǳŘŜ ǘƘŀǘ ǘƘŜ 

environment is of most value because of the food and shelter it provides. Conversely, if one only 

includes the lattŜǊ ƎǊƻǳǇ ƛƴ ŀ ǎǘǳŘȅ ƻŦ ΨǾŀƭǳŜǎΩΣ ǘƘŜƴ ƻƴŜ ǿƛƭƭΣ ŀƭǎƻ ƴŜŎŜǎǎŀǊƛƭȅΣ Ŏƻƴclude that the 

environment is of most value for recreational, aesthetic and spiritual factors. 

Such differences have been observed and documented in a variety of studies and are clearly 

illustrated in Figure 6. Here, Pagiola et al. (2004) presents a graphical summary of the distribution of 

the benefits of forest-based ecosystem services in the U.S. according to geographic scale. The 

international community was found to derive most benefits from biodiversity conservation and 

recreation; the national community derived most benefits from water services and the extraction of 

forest products; and local communities derived most benefit from the extraction of forest products. 

Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ Ƙƛǎ ǎǘǳŘȅ ǎƘƻǿǎ ǘƘŀǘ ƛŦ ƻƴŜ ƘŀŘ ŎƻƴŘǳŎǘŜŘ ŀ ǎǘǳŘȅ ƻŦ ǘƘŜ ΨǾŀƭǳŜΩ ƻŦ ǘƘŜ ŦƻǊŜǎǘ ŀƴŘ 

included: 

a) ƻƴƭȅ ΨƭƻŎŀƭΩ ǊŜǎƛŘŜƴǘǎ όǘƘŜ ƭƛƎƘǘ ƎǊŜŜƴ ŀǊŜŀǎ ƛƴ Figure 6), then one would have concluded that 

ǘƘŜ ŦƻǊŜǎǘ ƛǎ ƻŦ ǾŀƭǳŜ ōŜŎŀǳǎŜ ƻŦ  ƛǘǎ όƳŀǊƪŜǘŀōƭŜύ ΨǇǊƻŘǳŎǘǎΩ; or 

b) only members of the international community, then one would have concluded that the 

forest is of most value because of its conservation and recreation uses (the dark green).  

 
Figure 6 ς The distribution of ecosystem benefits across the local, national and international community 

Source:  (Pagiola et al., 2004, pg 23) 
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Evidently, one of the most important problems facing researchers involved in ŀ ΨǾŀƭǳŀǘƛƻƴΩ ǎǘǳŘȅ ƛǎ 

determining ΨǿƘƻΩ ǘƻ ƛƴŎƭǳŘŜ ƛƴ ǘƘŜ ǎǘǳŘȅΦ 

3.1.1 Identifying an appropriate region from which to colle ct data 

In this project, researchers were cognizant of the fact that the work was commissioned by NAWFA, 

with the overarching goal of providing information (about Social and Cultural values) to assist water 

planners. These planners work, almost exclusively, with local residents. As such, researchers decided 

ǘƻ ŎƻƴŎŜƴǘǊŀǘŜ ŜȄŎƭǳǎƛǾŜƭȅ ƻƴ ǘƘŜ ΨǾŀƭǳŜǎΩ ƻŦ ǊŜǎƛŘŜƴǘǎ ƛƴ ǘƘŜ ¢w ǊŜƎƛƻƴ ς although great care was 

taken to ensure that information was collected from a broad cross-section of those residents28.   

Initially, researchers had planned to collect data via face-to-face interviews in three catchment 

areas: the Mitchell in Queensland, the Daly (specifically, Mataranka) in the Northern Territory, and 

the Ord in Western Australia. However, water planning processes in both the NT and the WA 

catchments were not at a stage where case-study investigations would have been able to generate 

timely, pertinent and useful results for relevant government agencies. At the request of state and 

territory agencies29, research plans were thus changed to include: 

¶ a broad scale mail-out of residents across all of Northern Australia, and  

¶ more in-depth investigation (including interviews) in the upper regions of the Mitchell River 

catchment.  

 

 

Figure 7 ς Mitchell River Catchment 
Source: (Mitchell River Watershed Management Group, np) 

The Mitchell catchment (Figure 7) covers around 70 000 km2 and has an average discharge of 

11.3 million ML of fresh water each year (Connor et al., 2009). Rainfall varies throughout the 

catchment, with over 1200 mm in both the upper catchment and on the Gulf of Carpentaria coast, 

but dropping to 825 mm in the central plains of the area (Connor et al., 2009). Like all Tropical 

                                                             
28

 All data collection methods have received human ethics approval from James Cook University. 
29

 and with the approval of the steering committee. 
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Rivers, rainfall is largely monsoonal, with around 80 per cent falling in just 4 months. Stream flows 

reflect rainfall variability and seasonality. The high rainfall in the upper catchment, together with 

surrounding aquifers, provide perennial stream flows to this part of the river, while further 

downstream summer flooding and an absence of flow at other times is typical. 

The upper part of this catchment was chosen for an intensive case study area for three reasons.  

1) It is in the formative stages of water policy and planning, so a study such as this was well-

timed to provide information that might assist those involved in the planning process. 

2) Researchers needed to ensure that data were collected from both Indigenous and non-

Indigenous residents. As Indigenous people are much less likely to respond to mail-out 

questionnaires than non-Indigenous people, researchers decided to employ face-to-face 

methods to ensure that at least one-half of all participants in the case study were 

Indigenous. Researchers had already worked with several Indigenous people in and around 

the upper reaches of the Mitchell, making it relatively easy to engage with various groups in 

a short study period of time. 

3) The catchment is not as economically developed as the area in and around Darwin, but is 

facing more development pressures than other catchments in the TR region. In their efforts 

to identify catchments that were socio-economically ΨǎƛƳƛƭŀǊΩΣ [ŀǊǎƻƴ ŀƴŘ !ƭŜȄŀƴŘǊƛŘƛǎ (2009) 

found that the socio-economic characteristics of the Mitchell River were similar to those of 

the Flinders. Importantly, they also found that the socio-economic characteristics of the 

Mitchell are more similar to those of the Darwin/Finiss Catchment, then they are to other 

much less developed catchments such as those in the more remote parts of the TR region ς 

see Figure 8. As such, development issues confronting those in the Mitchell Catchment are 

likely to (a) follow those facing residents in and around the Darwin area, and (b) precede 

those in other TR catchments. Consequently, lessons learned from this case-study may be 

useful in other regions in later years. 

 

Figure 8 ς Map showing catchments across the TR region using a spectrum of shades/colours.  
CŀǘŎƘƳŜƴǘǎ ǿƛǘƘ ǎƛƳƛƭŀǊ ǎƘŀŘŜǎκŎƻƭƻǳǊǎ ŀǊŜ ǎƻŎƛƻŜŎƻƴƻƳƛŎŀƭƭȅ ΨǎƛƳƛƭŀǊΩΦ ¢ƘŜ ƎǊŜŀǘŜǊ ǘƘŜ ŎƻƴǘǊŀǎǘ ƛƴ ǎƘŀŘŜκŎƻƭƻǳǊΣ ǘƘŜ 

greater the socioeconomic dissimilarities.  

Mitchell River 
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