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Glossary

CDhu
CS
CSIRO
GU
JCU
NAWFA
NT
NWC
NWI
QLD
TR
TRaCK
WA
WTA
WTP

CharleDarwin University

Consumer surplus

Commonwealth Scientific and Industrial Research Organisation
Griffith University

James Cook University

Northern Australia Water Futures Assessment
Northern Territory

National WatertCommission

National Water Initiative

Queensland

Tropical Rivers

Tropical Rivers and Coastal Knowledge
Western Australia

Willingness to accept

Willingness to pay

The table below summarises the@ I £ dzS a Q Asyr@fiwitiRaSiRgle deascrifitds, $hich will
be used throughout the report

Descriptor W+ fdzSQ dzaSR Ay adzNBBSe

Life 2 §SNJ F2NJ KdzYly WEATFTSQY (K
also keep plants and animals aliyand | use these for food

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

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

Water for Social anduftural purposes

| like to know that the river will be there for my

Bequest children/grandchildren
Existence | | L R2yQl 32 G2 GKS NAGSNE
CFishing || | like to use the river for recreational fishing
'Recreation | | | like to meet friends and family at the river, or use the

river for swimming, picnics, boatingater skiing and
other types of recreation

Aesthetics The river gives me peace of mind; | like to look at it; it
inspires me
Teaching The river allows mé& maintain customs, connect with

history, remember ancestors; rivers are a good place f
teaching / learning




EXECUTIVE SUMMARY

Background and overview of proje¢thapter1):

This report describes research that was commissioned by the Northern Aasidgter 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
F'yR / dzf GdzN¥ £ @I f dzS & Ndrtkesmn Rideksl G SR A GK ! dzZa NI £ Al Qa

The TRaCRNAWFA Social and Cultural project veasnprisedof 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 Rivansl Coastal Knowledge (TRaCK) progiEme three
activities ran in parallel from March 2011 for a period of 12 months, and were:
1 Subproject 1¢ Social and cultural values in the planning cycle (CSIRO and CDU)
1 Subproject 2¢ Relative values of water farade-offs (JCU)and
1 Subproject 3¢ Developing management models for Indigenous water strategies (GU).
This report relates to Suproject 2¢ Relative values of water for traesffs.

The overarching aim dhis project wasto improve our understanding ofthe Social and @tural
G tdzSa Faaz20Al GSR g A (.Kts dpezfic dijectives: ieee togphaRelLdlrO | w A
understanding of:
1. the relative values of water for different stakeholder groups;
2. the rate at which different stakeholde groups are willing to tradeff economic
development for those values;
3. the extent to which stream flow and/or water quality could change before thees a
WAAIYATAOI yiQ AiralvaDesanahencé 2 OA L+t Yy R /
4. the likely response of stakeholdetisthe consequences of upstream development scenarios
and to potential changes in the downstream uses of water.

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

that a reasonable crossection of views werebtained, these views are not considered to be
representative of the views @l 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, here is scope for further, more sophisticated analysis that may generate further insights. As
adzOKX GKA& ¢2N)] aK2dAZ R 06S @GASHSR Fa ISYSNIGAy3

Generic methods (chapter 2)

A hammer is not capable of fixing all building problemswige, 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 m@fkat all). As such, many
valuation techniques (particularly those which rely on observable market prioedd ot be used

to asses ALL values of interelistead, stated preference techniquegre chosen since they alone
are able to assess a full rangf values (irrespective of whether or not they are associated with the
market).



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 toAP&),(and if they

GKSY FTRRSR (K24S WLINBFTSNByOSaQ | ONR&aa Ydz GALX S
would create what i€ in essence; a weighted index of value (where the weights are a function of
income). Researchers therefore decided tees both dollar and nordollar denominated stated
preference techniques

Sampling(chapter3):

Researchers were cognizant of the fact that the work was commissioned by NAWFA, with the
overarching goal foproviding information (about Social andl@ral vdues) to assist water planners.
These planners work, almost exclusively, with local resid8ds.esearchers decided tssess only
GKS W@t dzSaQ NP LWSGIatiosyaidsMiEat Gake Svas taken to ensure that
information was ctlected from a broad crossection 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
39residents of the Upper Mitchell River, QLD. The upper part of this catchment was chosen for an
intensive case study for three reasons: (lisiin the formative stagesf water policy and planning,

so a study such as this was wirthed to provideinformation that might assist those involved in the
planning process(2) Researchers needed to ensure that data were collected from both Indigenous
and nonlndigenous residents, and they had already worked with several Indigenous people in and
around theupper reaches of the Mitchell, making it relatively easy to engage with various groups in
a short study period of time; and (3Jevelopment issues confronting those in the Mitchell
Catchment are likely tgrecede those in other TR catchmeffigth the exeption of regions in and
around Darwin), meaning thagssons learned from this castudy couldbe useful in other regions

in later years

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

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

sample did, however, contain observations from a broad esestion of most of our targeted

Waidl 1SK2ft RSN 3INRdzLJAZ yI YSE & NBaARSyeinmenakd2 RS LIS
Y2iKSND aSO02NR FT2NJ AyO2YS |yR SYLX 28YSyidx Fff2¢

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

those measures can be used to draw inferences aboutpbpulation at large. Instead readers

aK2dzf R FANBO OKSO]l G2 aSS AFT GKS @GFINARIO6ES 2F Ay
differences exist, readers should look at the information most pertinent to the group(s) of interest,

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

likely to be very useful.

Readers are, however, urged to exercesdreme caution when seeking to use insights from this
study to draw inferences about Indigenous value®ther parts of the TR regiofhis 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

10



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 ¢ (chapter 4:

Researchersought to assess the relative portance which a wide variety oésidents of Mrthern

I dzA G NI £ A | LX I OS dzll2y yAYyS RATFTFSNBYG 3F22Raka
AyOf dzZRAYy3 (GKS @I ftdzSa | aa20AF 4GSR gAGK (GKS Wdzi
human life (referred to adlife); for supportingBiodiversity for use inCommercialventures; for
future generations (terme®equest F2 NJ aA YL @ WoSAy3d (KSHESBsengsdSy AT
for recreationalFishing for other types of Recreationfor Aestheticsand forTeaching.

N

SN
SQ

Importantly, the listof valuescomprisedsix examples of Social andiltOral values, ad three
examples of other (no#ocial/@ltural) values. These other values were included to enable
researclers to gauge the importanaaf Social and@f  dzNJ € @ € dzS& w9[ ! ¢L+9 (2

Respondents were presented with a list of those values and asked to indicate (i) how important each
was to their overall welbeing; 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:

1 In terms of importance, te top three valuesidentified by respondents wer8iodiversity
Life, andBequest

1 The higlest satisfaction ratings were associated wliodiversity,while Life, Bequesand
Aestheticavere equally second highest.

1 Many of the stated causes of dissatisfaction related to concerns about what might happen in
the future (rather than to concerns abbwhat was happening now).

1 Most stakeholder groups held similar views about the ranking of values (in terms of
WAYLRNIFYOSQU FNRY KA 3IKS & idemogaphic,2egoBainic,>and | f (i K ;3
sense of place factors were found to have a minor infl@emic importance scores.

1 One of the highest policy priorities seems to be thatGdmmercialvalues This is not
because such valuegere considered to be importanfi(KS& ¢gSNB NI NBf, & Ay
but because the satisfaction scores associated withse valuesvere so low.Evidently, the
issue here is not one of protectingommercialvalues,but of addressing problems, and
concerns relating to the commercial use of wateesident concerns includebut were not
limited to issues associated with: pation (past, present, or potential future)pricing,
overuse,lack of certainty in supply, allocatieand lack of monitoringlnterestingly, here
were no systematior predictabledifferencesin the responses of different stakeholder
groupsin either the satisfaction scores or the indices of gshsisfaction associated with
Commercialvalues;evidently NS 4 LJI2 Y RSy 14 6SNB O2y aAsvaeyiafe W
(although for many different reasons)

A small subset of respondents (interviewees) were afsleed to participate in a cognitive mapping
exercise; the aim being to determine the extent to which the values assessed in the survey could be
viewed as complementary or competitivBiodiversity Life and Social/Culturavalues were viewed

as being largely complementary to each other. In contr&immercialvalues were consistently

11



viewed as quite separate fromand often competitive or detrimental tq these other values (with
the important exception of tourism).

Objective 2 (chapter 9:

wSaLR2yRSyida ¢SNB Ifaz2 LINBaSydiSR gAGK .Firstah®yNR S a
were askedo indicate how much they would be willing to pay (WTP) to prevent developthant

would impact upon Social anQultural values. Then they were asked to indicate how much they
would bewilling to accept (WTA) as compensatibrdevelopment causedlamage to their Social

and Cultural valuesFinally they were asked how much they would veiding 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 scenario
evidenced by the fact that
- Fewer than 3%ercent of respondents indicated that thewpproved of the
development scenarios presented in the first two saéos¢ even when the impact on
Social and @tural values was relatively small.

- A relatively larg percentage of respondents refused to consider any traffeat 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 inatdNR dzy R Wi KSAND NA JSNBE ®

2 7

- hT GKS 3INPdzZL) (KIG RPINBSYBI ¥SQVLIE LBINREK S G 8F

2 ¢t k! AAIYAFAOFLYG adzyra 2F Y2ySe G2 | @2AR
and Cultural values) with maximum values cited in the syref $1million 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 50per cent of respondents indicated that they would be wijito accept a
DECLINE in inconigit was associated with improdeopportunities to enjoy their
Social and @tural values.

This strong sentiment is not altogether surprisigigen the fact that the previous chapter
clearly showed thaCommercialvalues were, almost always, rated as being less important
than some Social and Cultural valugparticularly Bequest Moreover, it is consistent with
previous studies in the region.(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 vailso impact values such &odiversity
which are viewed by some as essentially inseparable from Social and Cultural values).

12
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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 abjlto 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 Zandg2010).

- The importance which people pla@n Biodiversityis, almostalways a positive and
statistically significant determinant dheir WTPto protect Social and Cultural values
(reinforcing earlier observations about the complementarity of thesees)u

- 1t 821X 8504 SELINBaasSR gAftAay3aySaa G2z | OOSLi
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 ifirg
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 flowsand 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:

1 Any chang which stops the flow of perennial riveg¢seven if only for a month or twg is
likely to have a significant, negative impact on Social and Cultural values. (The term
significantindicates that more than 50% of respondents said that such a change would
either reduce or greatly reduce their satisfaction.)

1 Respondents were generally positive or ambivalent about changes in stream flow which
reduced dry perioddn other words, those who live near an intermittent river system stated
that they would either ha& 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.
Perennal flows are viewed positivelg as long as the flows are constant, or related to
natural, seasonal fluctuations.

9 Scenarios that reduce water quality (be it due to increased levels of turbidity or algae) are
likely to create a significant negative impact Social and Cultural values; improvements are
likely to generate a significant positive impact.

1 Respondents viewed reductions in water quality more negatively than reductions in stream
flow, and were consistently more positive about scenarios that iraglimprovements 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 nhayg e considered somewhat
WYy 2NX¥IFt Qo
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Concluding remarks and recommendations (Chapter 7):

Objective dasked researchers to determine

What is the likely response of stakeholders to consequences of upstream development
scenarios and to potential changes the downstream usages of water?

Chapter 4 clearly showed thalommercial values are considered to be less important than
Biodiversity Lifeand someSocial/Culturavalues, while chapter 5 clearly showed that at least some
people are WTP substantial amosnbf 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 chatarised 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 |laoger @r

other residents.

Those most willing to accept traddfs for development include the wealthy and/or people who
place highest values cBommerciauses of rivers; those who place a high valueBaodiversity(a
significant proportion of respondentsand/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 linterviewee data indicates thaBiodiversity Life and Social/Culturavalues are somewhat
complementary to each other, wherea€pmmercial values are almost always viewed as quite
separate from¢ and often competitive or detrimental tg these other values (with the important
exception of tourism). Moreover the larger (mailt) data set showed a strong correlation between
WTP to protecSocial/Culturalalues andtated importance oBiodiversityalues

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 thevatise of Social and Cultural
values, stands as a vitally important topic for further, more thorough, research. Why is this so
important?

1 If the existence of high quality biodiversity values is both a necessary and sufficient condition
for the existenceof high quality soci@ultural 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 qualiy soc
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).

14



' Moreover, if theBiodiversityand Social/Culturalvalues thatt N RSNA ISR FTNRBY 2y ¢
non-rivalrous (meaning that society can benefit from both, simultaneously), then their
values should badded together' before being traded off against other competing uses of
GKFG WIENBFQ®d ¢KAAa A ahelelplvated graperty awder sedkSto a A G dzl
determine how much land to devote to cattle and how much to wheat: he/she should firstly
SadAYLIGS GKS @rftdzS 2F WOIFLGitSQ o6& O2yaARSNAY
and then compare that (combined) s to the potential income that can be earned from
the alternative (wheat). Failure to do so, would be to und#Bocate resources (e.g. land, or
in this case, possibly aquatic resources) to activities that generate multiple values (e.g.
cattle, or in thg case, possibly biodiversity and secigtural values).

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

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

these valuesare neNR @I t NP dza X LISNKI LJA aSdadAy3a aaARS ahw9o
to maintain biodiversity values, and also ensuring that other steps are taken to facilitate the
appreciation of socikzultural values (e.g. ensuring resideifitave access to important areas).

ISSUE 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/riveflowing for even a short period each year. Moreover, comments made
during focus groups and in interviews (as well as comments written on returned;outail
guestionaries) 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 figcdve, and welaligned, social and
environmental management systems.

Ly 20KSNJ 62NRAZ2FRAY d»BUS SBY REBHBIWEINNEY nlikelyy R {
G2 0SS WIABSYQY Al GFINRARSE I O02 NRA y Are assciaie@\ith Sy A NI
the development.

Some current policies and institutional arrangements separate issues surrounding water guantity
(and allocation) from water quality (and environmental managenterijowever, this research
clearly highlights the impdtaince of ensuring that governance systems account for the relationship
between the twoc 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 redrbystking

L If one wishes to generate an estimate of the market value of a-fhairous) public good, one must conduct a vertical
summation othe W@ £ dz8Q ¢ KA OK Slrodk. AYRA@GARdzZ f RSNAGSaE ¥

2 There are some very interesting scientific challenges facing researchers who wish to ascertain just HOW to measure
KAIKE& O2NNBtlFIGSR @I fdzSa adzOK |a (GKSasS Ay ¢such¥s ghgice NI G KI @
modelling ¢ may not be suitable and may thus need to be adapteBor 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 insepambthen 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.

% E.g. mine water quality management tends to be managed sedsrfaten 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).

ISSUB:h dzNJ RS GBSt 2 LISy i waOSylI NA23aQ Of SI NBexpedtgdRA OF (i S

ascompensatiorfor 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 @tions with affected parties BEFORE development occurs. Compensation after the

event could prove much more costly.

The NWI highlights the importance ocbmmunity consultation and public participation in water
planning and this research provides clear evidence of the fact that this typmw$ultationis not
2dza i | Wy A QiSsalsdifikahofally sengible RTBose who attempt to avoid expenditure on
appropriate consultative processes may run the risk of hgtd bear greater costs in subsequent

LISNA2Ra o6KSYykAT | 33INK SIS For acfoasihave ybeed takerSdithout WO 2 Y LI

appropriate consultation and negotiation (and/or if they seek to prevent proposed developments
from taking place because thiefeel they have not had appropriate opportunity to participate in
water planning).

ISSUR: Finally, it is important to note that the values of residents may differ, perhaps substantially,
from the value of nomresidents. This may generate conflicparticularly in situations where nen
residents are able to influence decisions and planning processesl raises an important ethical
guestion: Where differences arise, WHOSE values SHOULD be given greatest voice?

If one relies exclusively odollar-denominated nonmarket valuation techniques to help address
that question, one wilk even if unwittinglyc 3 A S 3INBIF G SNJ g2A 0S8 (G2 GKS
this may, by extension, give greater voice to wiemidents tha to residents (who are oftenta
considerable socieconomic disadvantage particularly Indigenous residents). Evidently, it is
important for planners to use more than mere dollars when seeking to assess and/or reéleess

YN

manyi N} RS2FFa NBt I GAy3 (G2 @KS dzasSa 2F ! dzZAGNI f Al Q&

* Where appropriate property rightgrovide forsuch an entitlement.

16



1 INTRODUCTION

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

The Tropical Rivers (TR) region comprises 55 river basins that drain into the Tinaod&aaf of
Carpentarigthe green and orange parts &igurel). Covering an area of more than T8llion kn?,

it extends across all catchments from tKémberley to theead side of Cape York, including land
along the coast from just south of Broome in Western Austi@ia)through the Northern Territory
(NT)and to just south of Innisfail in Queenslaf@LD) and inland to south of Fitzroy Crossing, Daly
Waters, Mt Isa anéHughenden
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Figurel ¢ TheTropical Rvers region of Australia

¢tKS NBIA2Yy AyOfdzZRSa &a2YS 27F | diy’amed sizé the(Findefs) NH S &
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Australa, 2004. Thesenorthern rivers and groundwater systems are estimated to contain roughly

70 per cent of Australia's fresh water resour¢eand and Water Australia, 200%nd it is in these

regions that the majority (65 per cent) of naiff occurs(Chartres and Williams, 2008wustralian

State of the Environment Committee, 200 comparison, the soudin parts of Australiaeceive

justc ®m LISNJ OSy (i 20 (Cliniré&s ar@d Vallighis \eBPE &  NXizy

Figuressuch as thesgive one the impression that the2nNII K A & WNA OKQetthgge & G SNJ
highly aggregated statistics mask the fact thadry little perennial water exists in tis area

Australian river systemiavethe mostvariableflow regimesin the world (Puckridge et al., 1998

McMahon, 1992, and in the wrth much ofthis extreme variability isdlue to the fact that many
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areas receive no rain at all forSSmonths each gar during the winter dry. Fewanthern rivers flow

all year round,and most are but dry, sandy creek beds for long periods each year, floading
sometimes extensivelg duringthe wet (Kennard et al., 20)0Where perenial streams exist, they

are most oftenfed by groundwater from aquifers such as for the Daly (NT), Gregory (QLD) and
Jardine Rivers (QLEommonwealth Scientific and Industrial Research Organisation (CSIR(), 2009

Evidently, thetemporal and geographic scarcity of watéBennett, 2005, p.L has influenced
European settlers(Jackson et al., 200:8despite the fact that theTRregion covers approximately
15perOSy G 2 F ! dza (i Nls hoine féwerhari et ceny d® all Australiandndeed, i
2006, the Australian Bureau of Statistics (ABS) census recorded that jugi0@lpeople
(approximately) had their usual residence in the TR region at thaf{@erson et al., 2009

This scarcity of water, couglewith harsh climatic conditionghigh temperatures and humidity

through much of the yearhas no doubthad a constraining influence ceconomic development.
Nowadaygust three sectorqwhich include: (i) Government Administration andfénce; (ii) Health

and (iii) Educationare responsible for more than 29S NJ OSy G 2F SYLJX 28 YSyd Ay
(Stoeckl and Stanley, 2007

Many are interested in attempting to diversify thatrrow focusc ideallydeveloping industries that
OFLAGIFEATS 2y (GKS NBIA2yQa O2YLI NXGAGBS ROyl
Moreover, rising populations, increasing pressure on southern Auamativer systems, and the

perceived aundance of water resources inoMhern Australia is driving strong interest in the

potential for greater use off KS y 2 NIi K Qa  yphrticazaxy for aghdslturgRzngasSes al.,

2011). Yetdevelopment of anyndustry ¢ and in particulamlagriculture mining, fishing and tourism

requires the use (consumptive or otherwise)loK S NB IA 2y Qa 4 Isshtated qudié 2 dzNDO S &
ecological processesccordinglyall those interested in developmentust consider issues of access

G2 ljdZftAGe 2FX YR (GKS AYLX AOF{GA2ya (\driherrdza S I yF
Australia Land and Water Taskforce, 2009

1.2 0371 1 OOE atdr xarcit1  x
Qurrent policy makersave clearly recogrésl thatLINS 2 & dzZNBa 2y ! dzali NI f Al Qa &

that it is important to look at both supplgide anddemandside solutions a brief discussion of
which is given below

° Importantly, tis has not prevented Indigenous owners from occupying lands in the north for thousands of years. Neither
has it prevented moreecent 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 whicbffer 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 consunjptibnis is starkly evidenced in the 2001
Community Housing and Infrastructure Needs Survey (CHINS) collectieel Aystralian Bureau of Statistics (ABS 2001),
which found that bore water was the main source of drinking water fop&2Zent of the total ppulation of discrete
Indigenous communities.

® 1t is noted that census data may represent a significant undercount, particularly in remote and very remote areas.

"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 tH200 Jieople, 2 centres in the
Northern Teri 2 NB Kl R | LILINREAYIF GSfé& pnnn LIS2LIXS YR Hn 2F GKS NB:
four river basins across the top end have less thaerson per krfi(Stoeckl et al., 2006).
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1.2.1 Supply-side approaches

In theory, water scarcity can be at least partiallyvedl by increasing supply either using more
underground resources, or capturing more surface waBut m- y& 2F (GKS | lj dzA ¥ SNA
Y2NIK KIFI@S o6SSy WwW¥dA e SELX 2AGSRQX LI NI A Odzf | NJ
(Depatment of the Environment and Heritage, 2001As such, underground resourcage simply

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

supplies will impact upon surface water resouftes

When insufficientunderground resources exist, water scarcity is, on occasion, dealt with by
WOI LJi dzNA y 3 Q Y 2Whilst nibstzbiFthke Eahmérits(inrSNed® South Wales and Victoria
have been identified as either overdeveloped or fulgveloped, less than 3fer cent of surface

g GSNARA FONR&aa Yz2ald 2F (KS ¢ @epiienia tfie BEnWdmedtt | 4 & A T
and Heritage, 2001, pg. pWith the exception of Lake Argyle, there are few large dantednrR
region. There are several dams supplying water to local towmgs Parwin, Croydon), and mining
O2YLI yASa KI @S O=aizeddaNdudiisGoRly waterSdRr thaizgp@rations and to the
local town (eg. near Mt Isa). Likewise many property owners have dams on their property for
private use However in some instancefegislatio’*® and/or (more often)biophysical factors such

as climate and topography prevenss or limits the amountof water that can ke extracted from
rivers

Most rivers in this regiomave largely unmodified flow regim&sind are comparatively free from

the impacts associated with intensive land {B®uglas et al., 2005, but there aresomeexamples
where flow regimes of Tropicaliers have been modifiédand this has impaed the ecological,
social and cultural environmenEor example,lte 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 ecosysteens w
none previously existedStorey et al.,, 200las cited in Straton and Zander, 200Streamflow
regulation, such as the release of wafeom the dam for irrigation demand in the dry season and
generation of hydreelectric 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 assessmenkvigrstill required to better understand surface water

groundwater interaction. As such, the NWC (2011) suggested that unless otherwise established, it should be assumed that

all surface and groundwater systems are connected.

° For example, thavild Rives Act 2005 which regulates future development activities within the wild river catchment

area, prohibits the development of dams and weirs, levee banks asttdam mining activities (Alexander and Ward,

2009).

1% straton and Zander (2009) citing a agl Water Commission (NWC) report (2005) note that the conting&teCfor

GKS tt20FGA2y 27F 3INERdzy R g peiicEnNdf anyual liekhfrgelistallodated a$ Watel forénbni £ S & i
consumptive use, and extraction from consumptive usesnaillexceed the threshold level (equivalent to 2€r cent of

Fyydzf NBOKFNBSOE¢ ® lf K2dza3K GKS Wynkun NMHz SQ 2F GKS b2 NIK
(refer National Water Commission, 2004), it is not explicitly staitedthe Intergovernmental Agreement or the
Implementation Plan for the NWI and is only grounded in the Northern Territory Water Allocation Planning and
Management Frameworkot in law(National Water Commission, 2005).

1 CSIRO (2009)

12 Nonetheless, therera rivers within the region which have already been substantially modified by agriculture, or urban

and industrial development, such as the Ord (WA), Flinders (QIld), Leichhardt (Qld) and Darwin/Finniss River catchments

(NT) (Van Dam et al., 2008).

3 Not orly 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.

4 Most notably, the Ord Riveand the Camballin ligation 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 impack®th to stream flows

and aquatic speciedncreased agricultural activity, made possible by the consistent presence of
water hasalso lead to rising groundwater levels and increased saliSitsaton and Zander, 2009
Furthermore, larriers such as the barrage at Camballin have limitesl ability of various aquatic
species to migrate and have increased predation of these species because they congregate around
the barrier (Morgan et al., 200b 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, increasedethand for groundwater from the Tindal aquifer has required the
development of a water allocation plan to cap and manage extractidaskson and Altmar2009

and similar pressures are evident in the Howard East region adjacent to O&tvéton et al., 201)1

Thus whilst it is clear that one&an use supplyside approaches to address issues of water scarcity

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

or ¢ topography permittingg looking at options to capture and store weeason ruroff for use in

the dry), it is equally clear thatush optionsare not unambjuously? RS a A INdzd i IQf A | Qa ¢ NJ
Rivers arenot only important for the water theycan provideto facilitate economic development

their tropical aquatic ecosystems and the rich biodiversity they supporiadeof biological,social
andculturalvalue(Land and Water Australia, 200Bouglas etl., 201).

DetermiingK2 ¢ 06Sad G2 I 002dzy i ¥ 2 Nlisitherdfers akey iprishendd A Y L2 N
facing policy makerwhen assessing supgiyA RS Wa 2t dziAz2yaQ (2 RS@St 2LIVSy

1.2.2 Demand-side approaches
When water is abundant, there is létiheed to consider how best to determine who gets how much,
but in the presence of scarcity, such issues must be addressed

In anideal world, planners and policy makers wosgkekekto maximise social welfare by allocating

water resources in a manner thaguates the marginal value of competing water usBEsisis not

2dzad  YFGGSNI 2F RSGSNXNAYAY 8 nd Ktlet vdlGeNnusdisab® NJ K I &
considered Imagine, for example, that Wwas possible to usewater within ariver 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 faocial and cultural purposes were curtailed, and if those

lost opportunities were, collectively, worth more than $40,000 per annum, then it waokdbe

W2 LIGAYFEQ (G2 LHdz2NBRdZS (GKFG RS@GSt2LIYSy G 2 LJJ2NIdzy A (8

The key point to be made here, therefore, is tipalicy makersannot avoid theneed to consider a
gARS @I NR S i évenziftheyd@ricdntdate o) demarside (as opposed to suppbjde)
approaches.

1.2.2.1 Market-AAOGAA OOI 1 OOEI T 068 O xAOAO OAAOAEOU

Until relatively recently, the maidemandmanagementools that were usedby governmentwere

Gy 2y NJ Stié YSOKIyAaYa &dzOK quantithiemiiodationsBricez wete NB 3 dzt
sometimes used, but in general prices were uneconomically low (such as for urban and irrigation
water). But uinder the Commonwealth of Australian Government€QAG water reform agenda
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which commenced in the 1990s and was consolidated withNlagonal Water Initiative (NWIQf
2004, marketshavebecomea much morecommontool for the allocation of water.

As discussechiStoeckl et al(2006), under certain circumstances, markets can be used to ensure
GKFG GKS +Eft20FdA2y 2F GKS ylLraGAz2yQa aol NOS N
resources are used to create the greatest benefit for society). There are, however, two broad
problemsthat arise when using a market in this wayte underlying conditiongévhich are required

in order for the marketto work efficientl)) may not be mef’; and even if the market operates
efficiently, the outcome may not be equitable or fair.

&

"N\s

Arguablyone d the more perplexing problems facing those keen to prontb efficient operation

of water markets are those associated with externalities. In the TR region, these are likely to arise
0SSOl dza S 2 yoSsurhpBviatryise &e ibf upstream surfacevaters or connected ground
waters) may reduce downstream water flows and/or pollute water downstredims may reduce

the amenity and production value of water in lower reaches of the Hy#rmay erodedownstream
ecosystem servicésandor it may impactupon Indigenous cultural valuesvioreover, different

types of land usec particularly in areas adjacent to rivegamay either prevent people from gaining
access to rivers and/or cause soil degradatiowl erosion, leading to reduced water qualityvhich
thusindirectlyimpacts ecological, social and cultural values

5 \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 (Stoeekl 2006): indeedthere are over 20

policies and programs impacting on water use Tapical Rvers across the Commonwealth, States and Territories and 26

pieces of legislation relating the use of TropicaliRers(Hegarty et al 2005).

% The underlying conditions thare required for a water market to work efficiently are:

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

1  Suppliers and demanders in the watmarket 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 propeityts, and transaction costs associated with trade

must be low.

9 There must be no flo®y STFSOGE 02N WSEGSNYIFfAGASEQ0 FNRBY 61 GSNI
represented in the market.

" Whilst common law rights to water are intended to miris the upstreardownstream 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. Examplesigfriblude the use of water for irrigation or urban

use, the potential fopollutantsfrom mining, manufacturing, agriculture or other activities entering the waterwayscand

in recent times; proposals for the damming of rivers and the transporting ofewaéb 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 g#nrgesto

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.

1% For exampleagriculture and hortulture, mining, townships, andther land use practices, such @saring, grazing and

wildfires can all impact negatively on tea 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 intenaigt season rainfall, which can lead to erosion and the

flow of sediments into aquatic habitatSifaton and Zander2009). 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 seesoriead 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, dogkegrsq puffalo, can also

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

(Straton and Zande009).

f
f
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The key point to be made here, therefore, is tleaten whenpolicy makerschoose touse market

based approaches and instruments to aveaineproblematic waterallocation issueghey will not

avoid all. Indeed thewre likely to beconfronted with many challenging issueg not the least of

GKAOK Aa GKIFG 2F RSGSNYAYAY Iakisallgwadcs fanion-riagket S y & dzNB
values ancexternalities.

1222 2AcOi AOI ou OBl R-oNEBDADI 1

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

often used instead of, or in addition tmarket based approacheRegulations thaset aside water

for WSy @A NB y Y Sfgf éxarhple &ré #h @tfept to deal with the negative externalities that

can arise from overlooking environmental water requirements

In many jurisdictions, water plans implicitly assume that environmental flowsalsitimeet social
and cultural need® which are similarly noonsumptive in naturéAlexander and Ward, 200But
this issue appears to bieadequately researchednd it is notnecessarily the case that this approach
gAfft SyadaNB W2LIAYFEQ Ftf20FGdA2ya 2F ¢ SN

To be more specific, economic theory suggests that when allocating a scarce resource across
competing uses, the marginal value ofttresource in each use should be equated. Simplistically, if
gFrGSNI Aa ¢g2NIK WY2NBQ (G2 GKS YAYSNI GKFYy GKS ANNJ
someof the usesthat are being assessedre complementary (perhaps environmental and ot

flows, as is often assuni@ then one should add their values before comparing with other
(competitive)uses it is not valid tosimply compare the value of ONE of those complementary uses

with those of its competitor

Toexplain, let ususe anothey simplistic example: it is possible to use cattdeproduceboth meat

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

grain), private landholders should not ONLY consider mahtes (assuming that leagh values are

O2YLX SYSY(GIFINE YR INB (Kdza It NBIFRe Wil 1Valye O NB :
of meat andthe valueof S G KSNJ 123SGKSNE O2YLI NAy3d (GKA& O2Y06:
could be obtained if using the land forhar purposes (e.g. grairj.they fail to do this, too little land

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

To the extent that environmental and Socialitural values are also complementary, a similar
processmay also be approprta when allocating water across competing uses. In other words, it
may not be sufficient to simply determine the amount of water one needs to presaryeotect
SYGANRYYSYy Ol Waatthisdzdl alsd takeycdte df SodialzandiQrali vélues. Instead,
one should firstlyadd the complementaryalues (e.g. environmental and Sociali@ral) and then
compare that combined value with other competing uses.

1.3 A key knowledge gap: Social and Qultural values

As is apparent from the for@ing discussiont imatters not whetherone seeks to address issues of

gl GSNI &0 NOA (23 MRIRY A1 SH KR SIINB/RE SYZ 2NJ FNBY (GKS
to ensure thatSocial and @tural values are accounted folhis is not simply bedad S 'y WSFFA O
allocation of resources requires one to equate marginal valassdiscussed abovehut because

2 According to theNVater Act 1992NT), cultural beneficial uses are definexlaesthetic, recreational and cultural needs,
which cover expression by Indigenous and-haigenous communities.
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LIS2 L) SQa @l tdzSaz o0StASTFa Iy Rthdidhkelyréspodse & plang @ f dzSy O ¢
policies. It is, therefore, important to understand values and beliefs if wishing to negotiate
competing interests and/or prioritise actions.

ClearlySocial and @tural values are not the ONLY values associated with rivers, aikatbased

values (such as those associated with produgtiane rarely overlookedMoreover, for many

decades, Australiapolicy makers have insisted that ecological valbesonsideredrefer Douglas

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

Blanch et al.(2005). But t is only recently thatpolicy makers have begun to recognise how
important it is to hawe a solid understanding of community views, values and prioritigsen
developingnatural resource polies and management plan$o whilstwe have information about
severalecological issue2 T A YL NI I yOS { 2ivels defativalylittiefistkiddn aboN® LIA O f
the Social and@zf ( dzNJ f W@ f dzSaQ 2F GKS NBAARSydGa 2F GKS

Over the last 20 years, both Australian and internatiorslearchers haveeported on a growing

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

and Q@iltural considerations when assessing minimum environmental flows or potential for economic
development of the catchmentdor example sedérthington et al., 1998King et al., 2003nstream

Flow Counil, 2004. Several international organisations, such as the World Biimg et al., 2003

and the International Water Management Institu@harme, 200Bnow recommad that holistic
YSGK2R& 0SS dzaSR F2NJ aaSaavySyio ¢KS 202S00GA@S
YAYAYdzy Ft26a ola ¢St Fd& YAYAYdzY gl GSNJ ljdzZ £ A
livelihoods and weld SAy 3 (KIFG RSLISY R (sedzlfd? ¥xample (h8 NBrisbarie2 ¢ & ¢
Declaration, 2009 However, most of thee methods were developecdithe context of developing
countries(for example, the buildindgplocks method developed in South Africa, King et al., a6

thus concentrate mainly on livelihoods, subsistence andcheSocial and utural (nortmarket)

consumptivevalues.

In other words,when experts refer tdSocial and @tural values of rives, theyare often talking
about the consumption of riverine produce dhe use of such products in cultural ceremonisse
for example IUCN guidelines, Dyson et al., 2088t there are cledy many otherhon-consumptive
Social and @tural valuesassociated with riverabout which relatively little is known.

1.4 The Northern Australia Water Futures Assessment program

The Northern Australia Water Futures Assessment (NAWFA) was establisheg Bydtralian

Government to inform thedevelopment and protection of ANII KSNY ! dzA G NI £ A Q& &I
that development is ecologically, culturally and economically sustainable.

NAWFA is a multidisciplinary program being delivered jointly by theaf@gnt of Sustainability,
Environment, Water, Population and Communit{&SEWR2)and the National Water Commission
(NWC) in close collaboration with the Office of Northern Australia and state and territory
government agencies. Through tRaising Natinal Water Standardprogram undeiWater for the

Future the Australian Government allocated up to $13 million for projects between-2008 and
2011-2012. The NAWFA has four programs: Water Resources, Ecological, Knowledge Base and
Cultural and Social.

Itis to the last prograng that which focuses on Cultural and Social valy#sat this project belongs.
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The objective of the NAWFA Cultural and Social program is to increase our understanding of the
sociccultural values, beliefs and praaes associateavith water in Northern Australia and how they

may be affected by changes in water availabilitthus seeks to (at least partially) redress the key
knowledge gap identified above.

The TRaCWNAWFA Social and Cultural project was comprised of threarelsectivities 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 economidues in water planning and locati@pecific 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 sociecultural 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 mechanisnasticulate 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:

1 Subproject 1¢ Social and cultural values in the planning cycle (CSRCRU)
1 Subproject 2¢ Relative values of water for traefs (JCU)and
1 Subproject 3¢ Developing management models for Indigenous water strategies (GU).

This report relates to Suproject 2¢ Relative values of water for traelsffs.

1.5 Overview of p roject

The overarching aim of sytroject 2 is © improve our understanding of Social angltGral values
F3a20AF0SR 6AGK | deapbrdity, k goeieyosdhiPekdini@dtidn oBvdialdhiNg ©
Qultural consumptive use value® include an etire range of Social andu@ural valued'. By
integrating all tpes of values and assessing their relative importance against each other, this study
goes beyond livelihoodand other consumptive valuespnsideingthe entire range of contributions

of therivers to human wellbeing overall.

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

1. the relative values of water for different stakeholder grotfps

2. the rate at which different stakeholder groups are willing to traafé economic
development for those values;

3. the extent to which stream flow and/or water quality could change before there was a
Ya MDIAYT Q A Y LI Qulturaewiluegpdddéntef | y R/

4. the likely response of stakeholders to the consequences of upstdmrlopment scenarios
and to potential changes in the downstream uses of water

To meet ttose objectivesresearchers
9 Identified the keyregion of enquiry

ZAGSNE O2YLINBKSYyaA @S didRe 2F LyRAISy2dza LIS2LX $Qa das 27 ¢
#The stakeholder groups to be included in this project were based on two characteristics: Indigeneity and sector of
employment, and these characteristics were jpiefined in the project brief.
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9 Devis@l an appropriate survey instrument for measuring (a) relative values and (b)
responses of kegtakeholder groups to a variety of different development scenarios

1 Used the survey instrument to collect data with a breswdhle matout to residents across
the TR region and via interview with residents in and around the upper reaches of the
Mitchell Cathment;

1 Analysed @ta from the interviews and madut surveyusing both descriptive statistics (e.g.
comparing the relative importance of values across different stakeholder groups), and more
sophisticated statistical techniques (e.g. testing for thedistical significance of differences,
and using multivariate regression texplore the extent to which other variableg such as
income, Indigeneity,and location ¢ affect relative values, and/or the willingness of
stakeholders to trade economic developnt for values)and

1 Preparedthis report to summaris¢he research activities ankleyfindings (with an intended
audience of planners and policy makers).

This research project has thus helpedrtgproveour understanding of:
§ the rangeand relative importance2 ¥ W@ f dzSaQ o6l aa20AFiSR 6AGK
stakeholder groups;
1 the willingness of different stakeholder groups to traok those values against different
types of economic developmerdand
1 methods that planners can userfeliciting, assessing, and measuring values and tcdif$e
for different stakeholder groupat an aggregate (planning area) scale.

Moreover, by identifing methods for assessing key Social anlu€l values, this project has also
increasedthe capacityof 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

Chapter2 provides some important methodological backgrouhdiping to explainvhat is meant by

0KS 62NR WOl fdzSQ o0AYy (K AindarkeiBalis bl commonly dsedReésl YO NR 0 A
economists.

Chapter3 provides a generic description of the respondents to our survey (those who replied to our
mail-out questionnaire, andthose who consented to be interviewed}hus giving readers
information about the extent to whiclhur sample results are, or are naogpresentative of a variety

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

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

1 Chapter 4 presents and analyses data collected in the survey that allows us to assess the
importance ofthe Social and Qultural values that are associated A (0 K ! dza G NI £ A | Q&
Rversrelative to2 ( K S NJ fddalvdrielsxSofidiferent stakeholder groups

1 Chapter5 presents data that allows us tssess the willingnesof people to tradeoff their
Social and @tural values in exchange for economic developmemid

25



9 Chapter 6 presats and analyses data that allows us to determine the extent to which
stream flow and/or water quality could change befdraving a significant impact on Social
and Q@iltural values.

Insights from the preceding chapterseacombined in Gapter 7, allowingus to meet the final
objective, namely to draw inferences abate likely response of stakeholders to the consequences
of upstream development scenarios and to potential changes in the downstream uses of Whigr.
chapter also provides some general mgy and specific ideas abobw insights from this research
can be usednore broadly across dfthern Australa.

Chapter 1
Introduction

|

Chapter 2
Methodological Background

|

Chapter 3
Sampling and overview of respondents

/%\

Chapter 4 Chaptes Chapter 6
2 KAOK W@t dzZ§aQ | N wiMirgaréd pebp todradeff To what extent could streasfiows
important to which stakeholder GKSANI WOI f dz84Q T 2 NJasddawater gualfy change
groups? developmen? before having a significant impact

2y a20A1f | YR

Chapter 7

What is thedikely response of stakeholders to the
consequences of upstream development scenarios and to
potential changes in the downstream useswvatter?
&
How can findings from this report be used more broadly
across Northern Australia?

AppendixK provides some additional discussion points about methods that planners can use for
eliciting, assessing and measuring values and taitiefor different stakeholder groups.
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2 GENERAL OVERVIEVOF NONMARKET VALUATION METHODS

2.1 Somepreliminaries: WHATEO | AAT O AU OEA x1T OA OOAI
CKS g2NR W@ fdzSQ YSIya RAFFSNBy(l GKAy3Ia (2 RAFTFES

For example, lthough many people use the teri¥ @ | SydaSyfhously with price, economists are

more likelyto use the word when considering the extent to which a particular good or service
contributes to the weklbeing of an individual or of societyn contrast social scientists are more
fA1Ste (G2 dzaS GKS LIKNI A4S YOI f &z@A ReA G QEQ2HMKEy a0
principles, norms and beliefdackson et al., 2011

Yet these apparently different interpretations of the meaning of the wéaduelare relatedg albeit
in difficultto-define way$®. And, amongst other thingshey areboundbyi 622 1 S& WiKSYSaQ

| Saying that something 8@ f dzZ 6t SQ 2NJ W2F @I f dzSQanila 1Ay ;
9 Absence of price does not indicate absencéafueQ

This second point is particularly important for this stutany environmental goods and services
(e.g. biodiversity) are not tradk 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 beingf valueQ

As such, aatherloose andbroad definition of the wordWalue(X; i.e. something that is important to
individuals and/or society isused in thigeport. In some situations it may be associated with price,
but in manycases it will not.

2.2 Overview of valuation techniques

Over the yearseconomists have developadany different valuation techniquesdepicted inFigure
2 ¢ to quantify the benefits (or costs) of environmental goadsl servicesindeed, here isnow a
vast body of literature on different techniques for attempting to derreievantmonetary estimates
and interested readers are directed to Getzradral. (2005, Batemanet al. (2002, Rietbergen
McCracker& Abaza2000, Garrod & Willig1999, and Williset al. (1999 for detaled reviews.

1'd Of SI NI & KA 3IKIIEmArR of sone af tha populat v@l&ation techniques

(refer Figure4),y 2y S 2F (KS YSUGK2R2ft23ASa& 062 Nhost@rkf dzl GA 2
surrounded with at least some controversy-@®A & G KS Wl OOdzNJ; ésehreqdirds FAY | €
different types of information as an inputand each prodces (sometimes subtly) different
information as output.

% The values, norms and beliefs of a society and of theithails 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¢SA G KSNJ NBAYFT2NDAY 3 2N OKI yEMBAIAT A2yHiAiNS NLANE (deSEARDY & 22 B (1K di
the relationship between these different interpretations is neither precise, nor predictable.
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1. Valuation techniques that use market prices Most useful when valuing services that ha

(a) Changes in the value of Output a market valug e.g. Goods produced,
(b) Loss of Earnings Tourism
(c) Preventive expenditures (mitigation costs) Often used to value regulating services (e.
(d) Replacement cost the amount people pay to preveriteach
2. Revealed preference techniques erosion)
(a) Property or land value approach Can be used to value market agdme
(b) Travel cost approach non-market goods and servicese.g.
(c) Wage differential approach Recreation, Environmental quality
(d) Acceptance of compensation
3. Stated pr_eference tec_hnlques In theory, can be used to value almost
() Contingent valuation anythingg depending upon how the

[aling. contngent ranking and choicd exprmentg) | duestions are i NHzOd dzNB RT |
(© Paired comparison always have to use $
W, 2NNR2sAY3IQ SadGAavYl (

4. Benefit Transfer ) ) )
regions and using them instead

Figure2 ¢ Arange of Valuation Techniques
Adapted from Gregesen et al.(1987), Drird (1994 and Grey(1996

More specifically, some of the valuation techniques cited above generate estimatPsioafsq
represented by the dark blue line Figure3. In contrast, some techniques generate estimates of
Expenditureg shown as the blue rectangle Figure3 ¢ whilst other techniques generate estimate
of:
1 Gonsumer surplus CS (the amount that a consumer would be prepared to pay for a good,
over-and-above what is actually paid)shown as the purple triangle Figures;
9 Total Willingness to pay (WTP) = expenditure plug.€%he blue rectangle plus the purple
triangle)
1 CHANGES in expenditurethe dark red rectangle iRigure3; and/or
1 CHANGES in G8&e yellow trapezoid ifrigure3.
P

Q
Consumer surplus [ | Expenditure
Change in CS [ | Change in expenditure

Figure3 ¢ Stylised reprsentation of the different types of estimates (e.g. price, CS, expenditure) that are generated by
different valuation techniques
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Methodology Approach Appiications Data requirements  Limitations
Revealed preference methods
Production Trace impact of Any impactthat Change in sence; Data on change in
function (also change in affects impact on service and
known as ecosystem services  produced production; net consequent impact
‘change in on produced goods  goods value of produced  on production often
productivity”) goods lacking
Cost of iliness, Trace impact of Any impactthat Change in senice; Dose-response
human capital change in affects health impact on health functions linking
ecosystem services  (e.g. air orwater (dosevesponse environmental
on morbidity and poliution) functions); costof  conditions to health
montality ilness or value of often lacking; under-
Ife estimates, as omits
preferences for
health; value of ife
cannot be estimated
easiy
Replacement Use cost of replacing  Any loss of Extent of loss of Tends 1o over-
cost (and the lost good or goods or goods or services,  estimate actual value;
variants, suchas service services cost of replacing should be used with
relocation cost) them extreme caution
Travel cost Derive demand Recreation Survey 1o collect Limited to recreational
(TCM) curve from data on monetary andtime  benefits; hard to use
actual travel costs costs of travel to when trips are to
destination, multiple destinations
distance traveled
Hedonic pricing  Extract effect of Air quality, Prices and Requires vast
environmental scenic beauty, characteristics of quantities of data;
factors on price of cultlural benefits  goods very sensitive to
goods that include specification
those factors
Stated preference methods
Contingent Ask respondents Any service Survey that Many potential
valuation (CV) directly their WTP for presents scenario  sources of bias in
a specified service and dicits WTP for  responses; guidelines
specffied service exist for reliable
application
Choice modeling Ask respondentsto  Any service Survey of Similar to those of CV;
choose their respondents analysis of the data
preferred option from generated is complex
a set of alternatives
with particular
attributes
Other methods
Benefits transfer  Use results obtained  Any for which Valuation exarcises Can be very
inone contextina suitable at another, similar  inaccurate, as many
different context comparison site factors vary even
studies are when contexts seem
available ‘similar’; should be
used with extreme
caution

Figure4 ¢ Applications data requirements and limitations of the most populaaiuation techniques
Source:(Pagiola et al., 2004, pg 11

Consequently,even thoughY 2 a

Gl tdzk GA2Y

G SOKYAI dzS &

denominated in dollarsthis does NOT mean thaistimates can be validly compared. To compare
price estimates with estimates of changes in WWfDIP examplejs just as meaningless exercisas

to compare apples and oranges. Researchers thus need to be cognizant of the type of information
that is requied 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 decisiormaking context. They also need to be cognizant of the type fofrmation that is
required by each of the valuation techniques.

Itis to these two important issues that the discussion now turns.

23 7TEEAE OAAET ENOA EO OEA OOECEOG 11 Ae
A hammer is not capable of fixing all building problems. Likewise, no single valnibad 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

l'f 0K2dAK | NBdzZ 6f & O2yaARSNBR (2 06S Y2NB WNBftAI O
use objectively verifiable data), valuation techniques that use market prices are not able to provide
information about the value of goods or services if tlag 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 d 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 techniqgues cannot be used. In thesaatdns, stated
preference (SP) techniques such as choice experiments and contingent valuation studies offer
GKSYaSt @Sa +Fa @GAlLofS FLIINRIFOKSa F2N) I3SYySNI dAy3
services since thego not require the existeree of a market andare (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 neetledvork with SP techniques sin@ocial and
Qultural values are not clo$ge associated with the markethere 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 implementedatby, these
approaches can be both robust and relatively esféective.

2.3.2 Ethical considerations : Economic efficiency and the distribution of income

Most stated preference techniquesse measures ofwillingness to pay (WTRJs an indicator of
preferences! f 1 K2 dzZaAK Yl yeé LIS2LX S 262804 G2 GKS ARSI 27
YIe @ASSs a WLINAOSE SaaQxr i |y AYRiéskiRubls, t SOS
an individual is likely to be WTP more for something thamigartant to them than for something

that is not.As suchthe amount which someone is WTP for a particular good or seivideely to at

least partially reflect their tastepreferences or values.

Where the problem arises, is when individual prefares (expressed in terms of WTP) are
aggregated to draw inferences about social preferences. This is beWdliBeas also a reflection of

income or wealth All else constanta rich persorwill be ABLE (and thus WILLING Ypay more for

the goods and servis which they enjoy than the pddr So if one(a) attempts tomeasure

preferences at an individual level by asking about WTP, andf)¢nRRa (K2 &S WLINBTSNEB)

4 Not surprisingly, researchers often find that there is a strong relationship between WTP and inconter (see,
example, Jacobsen and Hanley, 2009).
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multiple individuals (each with a different income), ondl create what is; in esenceg a weighted
index of value. And weigbdtwill be a function of income. In other words, the preferences of the
wealthywill be given more voice than the preferences of the por

To state the problem more preciselfRollar based aluations techniques are frequently used

because theyare able toidentify 8 F ¥ A OA Sy ((&locatibnt @hérke thé\ r@ayhial benefit of a

good is equaltoits marginalcost)dzi A G A& y20 O2NNBOG G2 FaadzyS Gf
alsoW2 LJO.ABYF A QA Sy (i @anz f it & Ob & A W gdadient ntomeddiskiutionfwkiéh

produced these aggregate WTP estimaésitself, W2 LJG A YI f Q@

In the TR region, there is a significant gap between rich and pasrstarkly evidenced iRigure5
below ¢ whichshows thatY SRA 'Y AYRA@GARdzZ f AyO02YSa Ay GKS WNA
GAYSA& ANBIGSNI GKFY YSRALFY Asy Sot Sidy beligie thak this WLI2 2 N
RAAGNAOGdziAZ2Y 2F AyO0O2YS A& W2LIAYLFf Q3doliadzésed 2 YS Y
valuation techniques will generate estimates that can be used to identify resource allocations that

are both efficient and ofimal. For this reason, researchers involved in this project chose to use both
monetary and normonetary (i.edollar and nordollar denominate§l SP techniques when assessing

Social and @zf G dzNJ f W@t dzSaQ | & a2 Guers{(VBtR mogtlerhasis gl NI € A |
placed upon nordollar denominated SP techniques).

Catchment* Median weekly income per person, AS
Blyth River 150.55
Kooclatong River 151.13
Walker River 164.78
Liverpool River 177.83
Roper River 203.35
Lennard River 577.00

Finniss / Elizabeth / Howard Rivers 587.90

Watson River 665.50
Leichhardt River 679.60
Embley River 707.54

*catchments with very small pepulations (under 100) excluded from the table

Figure5 ¢ Median weekly income per person in the poorest and richest catchments of the TR region
Source: Larson and Alexandridis, 2009, Tap# 9

%5 f there is no predictable relationship between incomes and preferences, then (in aggregate) this may not be

a problemc differencesin final estimates thahave been generated from these doHaased techniquesre

likely to reflect differences in valueBut if thereare systematic differencebetween the values, beliefs, and

normsofttS WNA OKQ | yR (KS WLR2NDR 6Sd3a3d AF (GKS WF@SNI ISQ |
WL @SNI 3SQ IgiSiNcargey, thehyfolldbased kechniquesnay ISy SNI G S FAYIE SadGAYl
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 ldentification of key management question s
As discussed in sectich2, 2 YS @l t dzZt GA2y (G§SOKyYyAljdzSa LINRRdzOS Ay
ofagoodorS NIDA OS> ¢gKAf al 208KSNER LINE RdzORichieghfigublde G A 2 y
most appropriate depends crucially upon the management question.
To be more specific,lvf dzZ A2y GSOKYyAljdzSa 6KAOK 3ISYSNIGS
economicval6 Q 2 F | NB 3 A P gr&parficRl@rlRusefuNdeekiBgNad A O S
9 describe the current state of affaicsfor example, determining that one good or service is of
Y2NB W@ fdzSQ GKFIYy Fy2G4KSNI 2N AT
T I RRNE&¥2¥%KAH3IQ YI yI 3SY Suthias: wWRat |ds28 woljlldliSeaehian? v &
suffer if the entire TR region ceased to exist?

But managers araot alwaysfaced with all or nothing choices (river or no river). Rathieey often
needi 2 YI 1S OK2A OSand il for exaiife, nédd Mibringtion that helps answer
guestionssuch as
1 What losses would the region suffer if development eroded (rather than erased) some of the
NBIA2YyQa Ol fdzSa 6SdaId AF ySo SYyiSNILINRASE | FF!
T 2KFG O2YLISyaliAzy &aK2dZ R 0SS &a2dzZ3KG o0Y2ySial NJ
place?
In other words, themanagers mayot always be interested in the total value of a good or service;
they maybe more interested in trying to determine howhe total value of a good or service might
changein response to some external factor or pressiire

Prior to selecting valuation techniques researchers thus consititre specific objectives of this
project (outlined in ection 1.5, and reproducedn a boxbelow).

Specific objectives of this project

Toimprove our understanding of:

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

2. the rate at which different stakeholder groups are willing to traafé economic
development for those values;

3. the extent to which stream flow and/or water quality could change before there w4
WAAIAYATFAOLIYGHIQ AYLI Olaney a20Alf FyR Odz

4. the likely response of stakeholders to the consequences of upstream develop
scenarios and to potential changes in the downstream uses of water.

Thetype of data that are required to meet eactof those objectives and the associated analytical
techniguesdiffer markedly across those objectivele first objective in essene, requiesone to

estimate KS WG 20l 62 NI KQ dtdFal raludddo diffe@ent ddividald @imdstasit y R/
one is focusing on the blue rectangle Figure 3). The secondobjective requires researchers to

estimate the significance of thosealuescompared b opportunities for economic development

% Equivalent to the blue rectangle and the purple triangle combindeigure3.
*"In essence, their focus may be on the red and yellow shapgegume3.
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(which is almost as if one is attempting to measure the size of the red rectangle plus the yellow
trapezoid inFigure3). Thethird objective requires researchets determine whether values are

likely to be impacted by a changend the final requiesresearchers to synthesise insights from the
precedingobjeOi A @Sa (2 RNI g AYyFSNByOSa Fo2dzi GKS fA(St
that affects their values.

As such, although all objectivagquire the use of SP techniquegboth monetary and non
monetary) the detailed methodological approaches whighre 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 chaptefter providing an overview of the characteristics of
respondents ® 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 inbrmation requirements.

Social and Cultural values are only loosely associated with the méfkat all) As such, many
valuation techniques (particularly those which rely on observable market prices) cannot be used.
Instead, stated preference techniquase required.

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

estimates of the marginal benefit of the Social andulral vallsa | 2842 O0AF GSR 6AGK
Tropical Rrers. These could be compared to mardinaO2 aia> GKdza Fff26Ay3a 2y ¢
allocations. But theséefficient) allocationscannotl f 82 06 S R S Suril&sR thal@dellyihg | f Q
distribution of income is also optimal. Recognising that the significant gap between rich and poor in

this part of Mrthern Australia may be sighimg a suboptimal income distribution, researchers

therefore decidé to use both dollar and nedollar denominated SP techniques.

All objectives require the use of SP techniques (both monetary anehmametary), but the detailed
methodological approaches whi@re required to meet each, specific objectigaarting 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 eaelevant chapter
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3 RESPONDENTS AND SAMPLING METHODS

31 $AOAOI ETEIC 7(/ 3% OOAI OAGSG O1T AT 1 OEAAO
SBATFSNBY G LIS2LXS INB ftA1Ste (2 WOFHtdz$SQ GKS Syoha
valuation exercise will depend, crucially, upon WHO is includethe study. Some people, for

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

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

one only includes the form¢ INR dzLJ Ay F aiddzRe 2F W@l fdzSaQ 2yS
environment is of most value because of the food and shelter it provides. Conversely, if one only
includes the @IS NJ ANR dzLJ Ay | &adGdzRe 2F WJI { dibde dat thé KSy 2y

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
illustratedin Figure6. Here,Pagiolaet al. (2004 presents a graphical summary of the distribution of

the benefits of foresbased ecosystem services in theSUaccording to geographic sealThe

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 béniedm the extraction of forest products.

Ly 20KSNJ 62NRazx KAa aiddzReé akKz2ga OGKIG AF 2yS KIR
included:

a) 2yt e Wwiz20lft Q NBaA R SHhires), thetr 6n8 wduld aveicondudas gt + NS I
GKS F2NBad Aa 2F O fdzS 0S8l dzasS 27 AGa oYl NJ !
b) only members of the international community, then one would have concluded that the
forest is of most valuedrause of its conservation and recreation uses (the dark green).

Biodiversity
conservation

Downstream
water
services

Recreation

Benefits from the ecosystem (US$ or US$/ha)

Extraction of
forest
products
Local Rest of Global Local Rest of Global
communities country community communities country community

Figure6 ¢ Thedistribution 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¢ @ t dz G A2y Q
determinngWg K2 Q (2 Ay Of dzRS Ay GKS &addzRRe o

3.1.1 Identifying an appropriate region from which to colle  ct data

In this projectresearchers were cognizant of the fact that the work was commissioned by NAWFA,
with the overarching goal of providing information (ab&udcial and @tural values) to assist water
planners. These planners work, almost exclusjuwlth local residents. As such, researchers decided

G2 O02yOSYy (NI (S SEOfdzaA@Ste 2y clakhBughiydaticaedva 2 F
taken to ensure that information was collected from a broad crsesstion of those residenty

Initially, researchers had planned to collect data via facéace 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 processesoth the NT and the WA
catchments were not at a stage where catedy investigations would have been able to generate
timely, pertinent and useful results for relevant government agencies. At the request of state and
territory agencie®, researchplanswere thus changed to include:

1 a broad scale madut of residents across all of Northern Australia, and
1 more indepth investigation (including interviews) in ti@per regions of the MitchelliRer
catchment.

MITCHELL RIVER CATCHMENT
SHOWINGTOWNS, STATIONS AND ABORIGINAL
Wiitzhell River  COMMUNITIES, MAIN ROADS, AND WATERWAYS.

Figure7 ¢ Mitchell River Catchment
Source{Mitchell River Watershed Management Group) np

The Mitchell catchmentRigure 7) covers around 7000km? and has an average discharge of
11.3million ML of fresh water each yedConnor et al., 2009 Rainfall varies throughout the
catchment, with over 120hm in both the upper catchment and on the Gulf of Carpentaria coast,
but dropping to 825nm in the central plains of the are@onnor et al., 2009 Like all Tropical

8 Al 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 lgely monsoonal, with around §ter 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 theerri while further
downstream summer flooding and an absence of flow at other times is typical.

The upper part of ths catchmenivaschosen for an intensive case study area for thregsons.

1) Itis in the formative stagesf water policy and planning, s& 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 liksly to respond to maibut
guestionnaires than noi#ndigenous people, researchers decided to employ fackace
methods to ensure that at least or®alf of all participants in the case study were
Indigenous. Researchers had already worked with sevedienous 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 moredevelopment pressures than other catchments in the TR region. In their efforts
to identify catchments that were soceconomiallyWa A YA £ F NQRZ [ | N®ERAYy | yR !
found that the socieeconomic characteristics of the Mitchell River were similar to those of
the Flinders. Importantly, they also found that the seemnomic characterigts 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 imtbee remote parts of the TR regian
seeFigure8. As such, development issues confronting those in the Mitchell Catchment are
likely to (a) follow those facing residents in and around the Darwin area, @grecede
those in other TR catchments. Cogsently, lessons learned from this casidy may be
useful in other regions in later years

Mitchell River
Catchment

Figure8 ¢ Map showing catchments across the TR region using a spectrum of shades/colours
A GO0KYSyGa sAGK aAYATLFNI aKFRSak0O2f2dz2NE I NB a20A2S5S02y2YAOIf |
greater the socioeconomic dissimilarities.
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