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water scarcity

murray darling basin

economic implications of water scarcity

tim.goesch,simon.hone,ahmed.hafi,sally.thorpe, kenton.lawson,sharon.page,
neal.hughesand peter.gooday

* Climate change and a number of other factors could lead to increased
water scarcity in the Murray Darling Basin in the medium term.

° Inthisarticle the economic impact of an illustrative reduction in irriga-
tion water availability on irrigated output in the Murray Darling Basin,
andthe flow-on impacts to regional economies are examined. This
type of analysis will help to identify the costs and benefits of alterna-
tive allocation arrangements between consumptive and environ-
mental use.

* Therole of government in water resource management and the type
of policies that governments could adopt to help alleviate the impacts
imposed on the irrigation sector in response to reduced water avail-
ability are also discussed.

* Forexample, policies that provide irrigators with the flexibility to carry
over part of their current allocation into the next season, or reduce
existing barriers to interregional trade in water, can reduce the costs
associated with reduced access to irrigation water.

* Furthermore, governments may be able to minimise the potential for
an inefficient allocation of water by requiring enterprises engagedin
expanding water intercepting activities such as forestry to purchase
water entitlements to account for increased interception.

The outlook for water in the Murray Darling Basin is likely to be one of
increasingscarcity, withastudy by CSIRO (Van Dijk et al. 2006) identifying
climate change as the major risk to water availability. CSIRO also identified
anumber of activities that have the potential to reduce runoffinto streams
andaquifers —mainly land use change and farm dam construction —as
wellasthe potential forincreased demand for groundwater by irrigators to
reduce surface water availability in physically connected water systems.

Demand for water willalso be affected by government policy toincrease
flows in environmentally stressed water systems. Moreover, policies aimed
at mitigating the effect of climate change could stimulate carbon seques-
teringactivities,such as forestry, that could further reduce the volume of
water entering streamsand aquifers.

Reducedaccesstoirrigation water will have adirectimpact onirrigators’
incomes,as wellasanindirectimpact onregional economies. Irrigators may
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not only reduce their expenditure on householditems, but may also reduce
theirdemandforinputsintoirrigated agriculture fromlocal suppliers, which
may be offset only slightly by an increase indemand for inputs into dryland
farming, whereirrigated land reverts to dryland production. Reduced
irrigated output willalso have animpact onany relevant downstream
processingactivities located within these regions.

outlook for water

In2006 the CSIRO released areport commissioned by the Murray Darling
Basin Commission identifyinga number of risks to shared water resources
inthe basin (VanDijketal.2006). These risks included climate change,
increased groundwater use, increased number of farm dams, bushfiresand
afforestation.

These risks have the potential to reduce the total volume of water entering
streams and aquifers viaa change in water supply caused by changesin
rainfall or,conversely,viaanincrease in the demand for water resulting from
water intercepting activities. Afallinthe volume of water entering surface
and groundwater systems will reduce the size of the total quantity of water
available for consumptive and environmental uses,adversely affecting
irrigators (the main consumer) and the environment. Irrigators’ access to
water willalso be affected by any rebalancing of shares of the total pool of
water in favour of the environment.

impact of climate change on water supply

The CSIRO study on shared water resources identified climate change as

the mainrisk to water availability in the Murray Darling Basin (Van Dijk et al.
2006).1t was concern over the threat that extreme weather posed to water
availability in eastern Australia that culminated in the November 2006 water
summit, whichin turnled to the National Water Commission commissioning
the CSIRO to undertake acomprehensive assessment of water availability in
the basin. Thisassessment was to consider both surface and groundwater
systems,as wellas the potential impact of climate change and future devel-
opment onwater availability (CSIRO 2007a).

CSIROisyet torelease water availability estimates for all regions located
inthe basin. To date, findings have beenreleased for eight of the eighteen
contiguous regions that comprise the Murray Darling Basin — these regions
are the primary drainage basins of the Murray and Darling rivers. Initial
findings suggest that significant threats to water availability existin some
regionsinthe basin, especially in the southern basin. For example, initial
resultsindicate that climate change could reduce surface water availability
in 2030 by around 1o per cent inthe Gwydir region in northern New South
Wales and 21 per centinthe Wimmeraregionin Victoria, compared with
historical levels (CSIRO 2007b,0).
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increased water interception

The volume of water entering streams and aquifers can also be affected by
anincrease in demand for water through water intercepting activities. For
example, water availability may be affected by anincrease in the number of
farm dams, oran expansion in the area of land converted from lower water
interceptingactivities such as grazing to commercial forestry. Surface water
availability may also be affected by anincrease in groundwater extractions
in physically connected water systems.

farm dams

The 2006 CSIRO study identified farm dams as the second biggest threat to
water availability in the basin, citing research identifying a significant expan-
sioninfarmdamsinrecentyears (Van Dijk etal.2006). The extent to which
farm dams will reduce future inflows into streams and aquifers will depend
on future agricultural development and any restrictions on the construc-
tion of new dams.

State governments have already imposed anumber of restrictions on new
farm dams that will limit the potential for these dams to reduce inflows into
the basin. Forexample, farmersin New South Wales can capture only 10
per cent of average annual runoff fromtheir property withoutincurringa
licence fee.In Queensland the interception of overland flows by farmers
isregulated forall activities other than for stock and domestic purposes.
Restrictionsalsoapplyin Victoria, where irrigation or commercial use of
water from new dams must be licensed, with anyone proposing to build a
new dam needing to buy awater entitlement fromanother irrigator. Dams
usedforstockand domestic purposes do not require alicence, however.

CSIRO suggests that the impacts of farms dams on inflows will depend on
the effectiveness of such legislation. Advancements in technologies such
as satelliteimagery could help monitor new farm damactivity, which in
turn may reduce the risk of any illegal expansion in thisactivity through the
increased risk of getting caught.

groundwater extractions

The CSIRO study on shared water also identified increasing groundwater
extractionsasaserious threat to surface water availability (Van Dijk et
al.2006).Increasingdemand forirrigation water and reduced access to
surface water could lead to the activation of groundwater licences that
are currently unused, or only partially used. If this occurred in physically
connected water systems, it could lead toareductioninthe volume of
surface water flows available for downstream use.

Accordingto Earth Tech Engineering (2003), ‘groundwater management
units’in the Condamine, Lower Gwydir, Upper Namoi, Lower Macquarie,
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a potential foragriculturalland
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Upper Lachlan, Murrumbidgee and upland Victoria systems exhibit medium
to high streamaquifer connectivity. Despite efforts to improve the manage-
ment of groundwater systems in some jurisdictions, groundwater systems
tendto be complex, with interactions often difficult to observe. This uncer-
tainty increasestheriskthatan increase in groundwater extractions could
lead to depletionin surface water flows in some systems.

afforestation

CSIROalsoidentified afforestation asathreat to water availability in the
Murray Darling Basin (Van Dijk et al. 2006). There were around 284 000
hectares of plantation forestryin the basinin 2006, with this area projected
toincrease byanother5o ooo hectares by 2020 (BRS 2007). This projection
does not factorinacommercial return to carbon sequestration. Policies
aimed at mitigating the impact of climate change could further stimulate an
expansionin carbon sequesteringactivities such as forestry, which could
have the unintended consequence of reducing runoff,and hence water
available for downstream use, including environmental use.

The attractiveness of converting land from broadacre activities, such as
grazingand cropping,to forestryis dependent on the net present value of
thereturnstoforestryand carbon being higher than the net present value
of returnsto grazing or cropping. Thereturnsto forestryand carbonwill be
influenced by carbon prices, carbon sequestration rates, timber produc-
tivityand future log prices. Figure aillustrates preliminary abare analysis
that provides some insight into the potential for conversion of broadacre
farmlandintoforestry underarange of hypothetical carbon prices.

environmental demand

While an expansion in water interceptingactivities would reduce total
inflows into the basin, irrigators’access to water could also be affected by
effortstoreturnoverallocated systems to more environmentally sustain-
able levels of extraction. Under the National Water Initiative (Common-
wealth of Australia2004), state and territory signatories are required to
make substantial progress in achieving this goal by the end of 2010.

economic impact of reduced water availability

The Murray Darling Basin coversan area of around 1 million square kilo-
metres, islocatedin south eastern Australia,and accounts foraround 40
per cent of Australia’s gross value of agricultural production. While the
vast bulk of theland is used for dryland agriculture, including grazing and
cereals, thereisalso asubstantialirrigation industry, witharound18 coo
squarekilometres beingirrigatedin 2001 (Bryanand Marvanek 2004). The
mainirrigated agriculturalactivities in the northern basin were cotton and
pasture,whilein the southernbasin they were pasture, cerealsandrice.
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The main horticultural regions are located in southern New South Wales,
northern Victoriaand alongthe Murray River in South Australia.

Thefollowinganalysis examines the direct and indirect economicimpacts
of areduction in wateravailability forirrigated agriculturalactivitiesin the
basininthe mediumterm. The analysis is confined to the impact of areduc-
tioninwater availability onirrigated agriculture,and does not consider the
potential for projected changesintemperature and carbon dioxide fertilisa-
tionto affect productivity. The seasonal pattern of rainfall isalso assumed
tobe unchanged.

scenarios

The climate scenario modelled assumesa 20 per cent reduction in runoff
resulting from 10 per cent reduction in rainfall. It also assumes that these
reductions occur uniformlyacross the basin. The greater reduction in water
availableforirrigation than the reduction inrainfall reflects the fact that
reductionsin rainfall tend to induce a more than proportional reductionin
runoff (Jonesetal.2007).

The scenario used inthisstudyisintendedtorepresenta‘moderate’ climate
change scenario forachangein rainfall. Whileareductionin rainfallwillalso
affectdryland agriculture, these impactsare not considered in this analysis.
Forananalysis of the potential impacts of climate change ondryland agri-
culture,see Heyhoe etal. (2007).

method

The analysisinvolves the use of anirrigation model developed within abare
(referredtoas the water trade model) to estimate the distribution of the
directimpacts of reduced water availability onirrigated farming activities
located within the basin (see Heaney et al. 2004 fora description of the
framework used to develop the water trade model). These impactsare
thenfedinto abare’s AusRegion general equilibrium model to examine the
indirect flow-on effectsto regional economies (see abare’s website fora
detailed description of the AusRegion model).

irrigation

abare’s water trade modelis used to simulate the direct impacts of a reduc-
tioninwateravailableforirrigation. The regions contained inthe modelare
linked, so that the quantity of water available for use in downstream regions
depends on upstream water use. The model allocates the volume of water
available forirrigation withinaregion under the cap onirrigation extrac-
tionsinsuchawayasto maximise the net returns from differentirrigated
activities within thatregion. This means that the model simulates optimal
water trade within regions,and does not allow water to be traded between
regions. Itisalsoassumed thata 20 per cent reduction in water availability

australiancommodities « vol15no.1« march quarter 269



water scarcity

translatesintoa20 per centreduction inthe cap on extractions forirriga-
tioninall regions. Any impacts of changes in commodity prices are not
takenintoaccounthere.

The baseline (reference case) usedin thisanalysisassumes:

* nochangeinwateravailability forirrigation from long term historical
levelsand

° aregional patternof land use similar to that observedin the 2001 agricul-
tural census (ABS 2003).

economywide impacts

Theresultsfromtheirrigation model werethenfed intoabare’s AusRegion
model. This modelisacomputable general equilibrium model. Such models
estimate how changes in one sector of the economy affect other sectors of
the economy. AusRegion was used to estimate the medium termimpacts on
regional economies,as wellas the national economy, of reduced irrigated
agricultural output caused by reduced rainfalland runoff. The version

of AusRegion used in this analysis was designed to examine agricultural
impactsin detail,and includes eighteen agricultural commodities and four
related processing commodities.

results

Theresults reported here are indicative of the type of impacts that could be
expectedinthe mediumtermif there wasa 20 per centreductionin water
available forirrigation. Suchareductionin wateravailable forirrigationis
estimated to reduceirrigated farm profitand outputinall regions in the
basin, relative to the reference case. The pathways through which reduced
water availability can reduce irrigators’ profitability include:

* areductionintheareaoflandirrigated
¢ areductioninthevolume of waterapplied toirrigated land and

° anincreaseincostsassociated with less water intensive management
techniques.

In reality, irrigators’ profitability is also likely to be affected by changes in
salinity asaresult of reduced water availability. abare’s water trade modelis
stillbeing developed,and will consider these impacts in later versions.

Table 1 contains regional profit estimates for irrigators located in the
Murray Darling Basin. The estimates indicate that a 20 per cent reduction
in water available forirrigation may reduce irrigated farm profit by around
5.5 percentacross the basin, relative to what otherwise would be the
case. While thisimpact s significant, there are regional differences, with
the greatestimpacts occurringin the Riverina (-6.8 per cent) and eastern
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‘I annual farm profit from irrigation in the murray darling
basin under different water availability scenarios, in 2001 dollars

water availability scenarios

reference casea alternative case change

$m $m %

queensland 375 353 -5.8
northern new south wales 533 500 -6.2
riverina 849 791 -6.8
western new south wales 144 136 -5.4
easternvictoria 389 363 -6.6
western victoria 614 580 -55
south australia 569 560 -1.6
total 3473 3284 -55

aThereference caseassumes no changeinwateravailability forirrigation fromlong term historical
levelsandaregional pattern of land use similar to that observedin the 2001agricultural census.

Victoria (-6.6 per cent).In contrast, the model estimates suggest that South
Australiawill be least affected, witha1.6 per cent reduction in farm profit.
Thisis because profit earned from lower value activities (cereals and dairy)
in South Australiacomprises arelatively low proportion of total irrigation
profit compared with the proportion of irrigation water used by these
activities. Ascanbeseenintable 2,a20 percent reduction in water avail-
ableforirrigationin South Australiais largely confined to these lower value
activities, withirrigators ceasing toirrigate cereal cropsand the area of land
devotedtoirrigated dairyingactivities declining by around 94 per cent.

Thereduction inwateravailability considered in this study is estimated to
haveasignificantimpact onland use in some regions, with around 15 per
centoftheareaoflandunderirrigationinthe reference case moving out
of irrigationinto dryland productionas aresult of the reductionin water
availability.

2 changeinirrigated land use in the murray darling basin
froma 20 per cent reduction in water availability, relative to reference case

horticulture cotton rice/grains dairy

% % % %

queensland -3.2 -187 331% -68.2*
northern new south wales -1.2 -19.1 -3.9 -3.2
riverina -1.2 -16.2* -18.2 -23
western new south wales -17 -21.7 12.9% -31.1%
easternvictoria -3.1 -52.2% -18.0
western victoria -1.6 -4.7* -16.8
south australia -3.1 -100.0%* -93.7
total -2.2 -19.2 -16.9 -13.8

*Represents lessthan 3 percent of totalland use for thatactivity group in the basin.
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3 change in regional basin
production

froma 2o per cent reduction in water
availability, relative to reference case

change

%

northern new south wales -0.49
riverina -1.19
easternvictoria -2.01
western victoria -0.63
queensland -0.94
south australia -1.38
basin total -1.03

Theregionalland use estimatesin table 2 indicate that the area devoted to
horticulture tends to decline less than the areas of alternative, often lower
value, activities followinga reduction in water availability. Thisis because
water is reallocated from lower value activities to higher value activities.

Theareaof someirrigated land uses is expected toincrease. For example,in
Queenslandtheareaof irrigated grains is estimated to increase by around
9000 hectaresas the cost of expanding production fell relative to other
land uses (when water pricesrise, land values fall).

Reduced agricultural activity will have flow-on effects to regional econo-
mies,as wellas to basinand national economies. The AusRegion model
resultsindicate thata20 per centreductionininflows within the basin may
lead to arelatively modest 1.0 per cent decline in gross regional product
across the basin (relative to the reference case - seetable 3),anda 0.1 per
centdeclinein gross domestic product at the nationallevel.

Theresultsindicate that the regional basin economies of eastern Victoria
and South Australia may be more vulnerable toadeclinein agricultural
activity than other regional economies, with gross regional product
estimated to decline by around 2.0 per centin eastern Victoriaand around
1.4 percentin South Australia. The most vulnerable regionaleconomies
willtend to be those where the direct effects of reduced water availability
are substantial, or where the agriculturaland related processing industries
comprise arelatively large proportion of economic activity. For example,
theagriculturalandrelated processingindustries comprise arelatively large
proportion of economicactivity in South Australia.

role of government

The goal of water resource management is to maximise the long term value
derived from water use. These valuesinclude both market and nonmarket
values. Given that there is no market for environmental water, the govern-
ment will need to ensure that these nonmarket values are taken into
consideration when allocatingaccess to water. Once the government has
identifiedan appropriate splitin the allocation of water between environ-
mentaland consumptive uses, its main role will be to facilitate the efficient
allocation of water between consumptive users.

Free markets will oftenlead to the most efficient allocation of resources.
Aproblemwillarise,however,where there is no market foraparticular
resource use. Thisis the case for environmental water. This type of market
failure provides arationale for governments to intervene to ensure that
thesevaluesare takeninto considerationinthe allocation process. The
realityis thatitis usually difficult and expensive to estimate these values with
any acceptable degree of accuracy using current valuation techniques.
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To date, governments have attempted to address the absence of a market
forenvironmental water by regulatingaccess to water through the imposi-
tion of acap on extractions for consumptive use. Another option being
pursued under the National Plan for Water Security (Commonwealth of
Australia2007) is to reallocate water to the environment by purchasing
water fromirrigators.

Once adecision has been made on the allocation of water between
consumptive and environmental uses, the government’s role may be limited
to creatingaframework that:

* minimises the cost of achieving environmental outcomes and

* provides consumptive users with the necessary incentives to maximise
the consumptive value of water.

minimising the cost of environmental flows

Environmental watering demands may generally be categorised by their
timing or frequency. Some environmental demands are regular, with water
requiredinall or most periods (for example, minimum flows), whereas other
environmentaldemands areirregular,and may only occur every few years
(forexample, flooding of wetlands). The flexibility in meeting irregular envi-
ronmental demands provides some scope to reduce the costs of acquiring
environmental water,as wellas to reduce the costsincurred by irrigators
fromreducedaccesstoirrigation water.

Forexample, governments could acquire large volumes of permanent water
entitlements forthe environment,and sell allocations attached to these
entitlements backtoirrigatorsin dryyearswhenthe environmental value of
this wateris relatively low and the productive value forirrigation relatively
high. Conversely, governments couldacquire asmaller volume of perma-
nent water entitlements,and purchase temporaryallocations fromirriga-
torsinwetyearstosupplement high flow natural events. The relative value
of additional water forirrigation s likely to be low in wet years (and hence
the cost of acquiring these flows will be relatively low), whereas the environ-
mental benefits associated with high flow events are likely to be high.

The potential benefits associated with the increased flexibility of allowing
water to betraded between usesis recognised in the National Plan for
Water Security, whereitis stated that ‘the counter-cyclical nature of envi-
ronmental watering willallow some water to be made available toirrigators
duringdry years’ (Commonwealth of Australia2007).

property rights and markets

In1994 the Council of Australian Governments (COAG) agreed that markets
were the most appropriate mechanismforallocating water between
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irrigators. To allocate water efficiently, however, the market will need to be
underpinned by asystem of property rights that are well specified, transfer-
able and enforced.

The current water market suffersfromanumber of flaws. These flaws arise
primarily from the poor specification of property rights or restrictions on
thetransferability of water between irrigatorsin different regions, between
irrigatorsand other consumers,and between seasons. Addressing these
flaws could lead toanincrease in the consumptive value of water,and
reduce the costs incurred by consumptive users stemming from reduced
water availability.

trade restrictions

Governments have the ability to increase the efficiency of water use by
increasing the number of participants inthe water market. They can do this
by removingrestrictions on who can participate in the water market, and
by extendingthe geographic range of the market. To increase the number
of competitors forwater, they could extend the market to allow trading
betweenirrigators,domestic water utilities, industrial usersand mining
companies. The value of water used for industrialand mining activities will
usually be higher thanforirrigated activities. For utilities that have access
toriversystemsthatare linked toirrigation regions, sourcing water from
irrigators will often be more cost effective foraugmenting water supplies
thanalternative options.

Extendingthe geographic coverage of the market canalsoincrease the
value of water. Thisis because the market will then tend to coverabroader
range of irrigation activities, increasing the incentive to trade water to
highervalue uses. It should be noted that this trade is mutually beneficial
tobuyersandsellers. Extending geographic coverage willalso reduce the
production risk faced by irrigators when seasonal conditions are poorasit
may be possible to source water from other regions. It should be noted that
there may be legitimate restrictions oninterregional trade in some cases
because of the potential forincreased environmental damage, such as that
associated with increased salinity. (See box 1 for examples of restrictions on
interregional trade in water.)

Anumber of studies have been undertaken estimating the benefits from
removing barrierstointerregional trade in water. For example, Adamson
etal. (2007) estimated that irrigators’incomes in the Murray Darling Basin
would bearound 20 per cent higherin the absence of restrictions on
interregional trade than with restrictions oninterregional trade. Heaney
etal. 2003) estimated the opportunity cost of reducingallocationsinthe
southern basinfromanincrease in environmentalflows. This study found
thatfree interregional trade had the potential to reduce the opportunity
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costincurred by irrigators by around athird, compared with a situation of
nointerregional trade.

restrictions on intertemporal transfers

Thereisalso the potential to further reduceirrigators’ production risk
inthe event of lowerand more variable water supplies by providing them
with greater control over the management of their water entitlement over
time. Management of irrigation water entitlements over time involves a

box1  restrictionsontradein water

Currently,thereareanumber of restrictions on trade between irriga-
torsand other consumers,and betweenirrigatorsin otherregionsin
connectedriver systems. For example, trade in permanent water enti-
tlements out of irrigationareas in the Murray Darling Basinis currently
cappedatamaximum of 4 per cent of total water entitlementsinan
irrigationareain any one year. While the signatories to the National Water
Initiative have agreed to remove this cap inthe northern catchments of
the basin by 2014,a more conservative approach has been takenin the
southern basin,where the potential for interregional trade is much higher.
The commitmentinthe southernbasinisto review the capin 2009, after
which adecision may be made to increase the cap if considered appro-
priate (Commonwealth of Australia2004).

Therearealsoimpediments to interregional tradein temporary water allo-
cationsinthe basin. While these restrictions are less explicit than restric-
tionsontrade in permanent entitlements (all signatories to the National
Water Initiative agreed to the immediate removal of barriers to temporary
trade), they still have the potential to act as significant impediments to
effective trade. Forinstance, there can be significant delaysin getting
temporary transfers processed, with transfersin the Victorian part of the
basin often taking overamonth (see table below; Waterexchange 2008).
Suchimpediments willact to reduce the value of interregional trade.

average temporary transfer processing time for selected
regulating authorities a

current 2006-07 2005-06

days days days
murrumbidgee irrigation 17 1.9 1.6
murray irrigation limited 8.0 25 5.4
nsw state water - gwydir 15.5 4.2 5.2
first mildurairrigation trust 31.8 4.2 2.0
nsw state water - murray 38.2 72.2 87
nsw state water - murrumbidgee 38.4 18.0 7.4
lower murray water 39.2 5.8 33
goulburn murray water 411 6.1 27

aEstimates based onintraandinterregional transfers through Waterexchange.
Source: Waterexchange (2008).
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consumption-storage decision, where the benefits of consuming water
todayareto be evaluated against the uncertain benefits of storingwaterin
damsforfuture use.

Traditionally, state governments have centrally managed water storages,
making decisions on the volume of water available for use in the current
season (allocations) given the volume of water held in storage and expected
futureinflows. This centralisation of the decision process does not take into
account that many irrigators may have a different attitude to risk than that
assumed by the government ontheirrigators’ behalf. While some jurisdic-
tions have eased restrictions on water use over time, significant restrictions
remainand recent history has highlighted the potential for sovereignrisk
torestrictirrigators’accessto water (see box 2 fora brief discussion on
carryover waterand sovereign risk).

Irrigators who are not allowed to carry any water over have the option

of usingall of theirallocation, sellingall or part of their allocation or
forfeitingany unused allocation at the end of theirrigation season. Some
irrigators may forfeit any unusedallocation because they receive it too
lateinthe seasonto be useful forirrigation,andif otherirrigatorsinthe
regionare engaged insimilaractivities there may not be a market for this
water. Evenirrigators who do sell water may prefer to carry this water
over for future use if they had this option because the value they expect to
receive from using it next season may be higher than the sale pricein the
currentseason.

Analternative to central control of water storage management is to
decentralise the decision process by issuing storage property rights to
irrigators. Storage property rights could potentially involve some form of
capacity sharing. Capacity sharingis asystem of allocating property rights
towater from shared storages, first proposed by Dudley (1988). Rather than

box 2 carryover water

Somejurisdictions have attempted to provide irrigators with greater flexi-
bility over water use over time by introducing a facility that allows irrigators
tostoreaproportion of their seasonal water allocation for usein future
seasons. Forexample, general securityirrigatorsin New South Wales are
allowedto carry over part of theirallocation into the next season; this has
recently been extendedtoirrigatorsin Victoria. Despite these efforts,
there remainanumber of significant restrictions on the use of these facili-
ties. Thereisalso the issue of sovereign risk, with the New South Wales
Government suspending general security irrigators’access to carry over
waterin 2006-07. The effectiveness of a facility allowingirrigators to carry
over part of theirallocation in mitigating the risk of low or zero allocations
willdepend onjurisdictions honouring obligations to deliver water under
such afacility.

276 australiancommodities « vol15no.1« march quarter



allocating usersashare of the pool of water available for consumptioninthe
current period, each userisallocated ashare of the total storage capacity,as
wellasashare of the inflows and losses from the storage. Capacity sharing
has beenadopted successfully by SunWater at the St George water supply
scheme in south west Queensland. It should be noted thata carryover
facility (see box 2) is significantly different from capacity sharing, since
carryover provisions do not define explicit property rights to storage
capacity.

While more research needs to be done on the costs and benefits of capacity
sharing, it would seem that there may be benefits fromintroducing a system
of capacity sharingto manage the intertemporal use of water. Improving
storage management policies could lead to anincrease in mean incomes,
andimportantly, toasignificant reduction in the variability of incomes.

While governments have tended to focus onthe benefits from relaxing
constraints oninterregional trade to date, there may also be significant
benefits from relaxing constraints on water management over time,
especiallyinthe event the Murray Darling Basinis enteringa period of lower
and more variable rainfall due to climate change. Improvements to water
management over time also have the potential to change the product mix
withinaregion. Forinstance, if capacity sharingdoes reduceirrigators’
production risk,someirrigators may invest in higher value irrigated activi-
tiesthat require access toamorereliable water supply.

When usedintandem, capacity sharingand freeinterregional trade have
the potential to significantly reduce irrigators’ exposure to production risk.

attenuation of irrigators’water property rights

Governments canalsoinfluence the level of risk attached to water entitle-
ments through their selection of water users covered by these rights. If
coverage is too narrow, water users outside the property rights system may
beable toaffect the availability of water forirrigation. If activities by water
users outside of the property rights system have asignificant impact on
availability, it couldlead toirrigators making inefficientinvestments because
of uncertainty about future water availability. It could also lead to an inef-
ficientallocation of water if waterisintercepted by lower value activities.

As mentioned earlier, CSIRO (Van Dijk et al. 2006) has identified anumber of
activities that have the potential to attenuate the property rights of existing
irrigators. These include changes inland use and on-farm water harvesting
activities that lead to increased interception and reduced runoffinto
streamsand aquifers. Surface water irrigators may have their rights further
attenuated byanincreasein groundwater extractions in water systems
where groundwater and surface water are linked.
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While governments could regulate these activities by, say, settinga uniform
limit on the amount of water that can be harvested on farm or limiting
theareaof land withina catchment that can be converted to forestry, this
type of regulationis likely to be arbitrary,and unlikely to yield an efficient
allocation of water. An alternative to regulation would be toinclude farmers
orforestersinasystem of water property rights. They would then have to
purchase awater entitlement froman existing entitlement holder if they
wanted to expand their water harvesting or forestry activities.

The National Water Initiative recognised the potential for intercep-
tionactivities in water systems that are overallocated, fully allocated or
approachingfullallocationto reduceirrigators’access to water. Asaresult,
signatories to the National Water Initiative agreed to:

* identifyand recordany significant interception activities

° requireentities engagedin expanding interception activities above an
agreedthreshold to acquire awater entitlementand

* implementarobust compliance monitoring regime.

The states have agreed to implement these measures no later than 2011
(Commonwealth of Australia2004).

Theinclusion of these activitiesina property rights system will protect the
rights of existingirrigators,and if the transaction costs are not excessive,
improve the allocation of water. Thisimproved allocation will occur through
mutually beneficial trade based on the true marginal value of water use, with
entities engagedin higher value activities purchasing water entitlements.

While extending water property rights to include water intercepting
activities could lead to a more efficient allocation of water, the costs and
benefits of extending these rights will need to be taken into consideration.
Forexample, governments will need information oninterception rates, the
potential for expansion and marginal returns if they are to make informed
decisions ontheinclusion of these activitiesin the property rights system.
The costs of gathering this type of data, as well as the costs of enforcing
any expansion in the coverage of activities, may be quite high, whereas the
benefitsin some instances may be quite low. For example, extending water
property rights toinclude farmers changing from grazing to dryland crop-
ping may not be warranted if this created little change in the availability of
water forirrigation. Underthese circumstances the costs from extending
property rightsare likely to outweigh any benefits fromintervention.

reducing uncertainty by keeping irrigators informed

The provision of information relating to the potential impacts of climate
changeisimportant becauseit has the potential to aid the adaptation
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processwhereby irrigators make more appropriate water use and invest-
ment decisions than they would have made in the absence of this informa-
tion. However, the provision of information alone should not be considered
the end result of climate change research — this information will need to
be disseminated inausable form so that farmersare aware of the implica-
tions of thisresearchand can use it to improve their adaptation strategies.
This canbe achieved throughanumber of avenues, including extension
programsand workshops.

Beyondinformingirrigators of developments in climate change research,
and theimplications of this research, the role for government may be
limited. The price of water should reflect increased water scarcity, which in
turnshouldlead to appropriate decisions on water use, trade and invest-
mentsinirrigationinfrastructure. The change in price due toincreased
water scarcity should also stimulate investment in research and develop-
ment of new water savings technologies, which should furtheraid adapta-
tionto lower water availability. It will be important that any government
expenditure onupgradingirrigationinfrastructure does not distortany
longterm decisions byirrigators on thelocation and use of waterinthe
basin.

conclusion

Some of the main factors affecting the future supply and demand for water
inthe Murray Darling Basin have beenidentifiedin this paper. Climate
change appears likely to affect future water supply, whereas it seems likely
that society willdemand increasing levels of environmental water.

Areductionin the volume of water available forirrigation will lead to less
irrigation andlowerincomesin theirrigation sector. The distribution of the
impact onirrigators’incomes of anillustrative reduction in the volume of
water available forirrigation in each of the regions comprising the Murray
Darling Basin has been demonstrated through the use of abare’s water trade
model. These direct impacts were then fed into abare’s AusRegion model
toidentify the flow-on effects to the regional economies in which these
irrigators operate. The most vulnerable regional economies will tend to be
those where the direct effects of reduced water availability are substantial,
orwhere theagriculturalandrelated processing industries comprise arela-
tively large proportion of economic activity.

Government policy caninfluence water use decisionsand,asaresult, has
the potential to mitigate the impact of reduced water availability to some
degree.Forexample, the removal of barriers to interregional trade in water
thatare not based on environmental concerns,and reducing constraints on
irrigators’ use of water over time would result ina more efficientallocation
of water. Extending property rights to include major water intercepting
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activitiesalso has the potential to increase the security of irrigators’ entitle-
ments, which will enhance their ability to make more efficient water use and
investment decisions. The extension of these property rights willalso aid
the efficientallocation of water. This will occur through mutually beneficial
trade. Andfinally, the government has arole toinvest in climate change
research,and to disseminate thisinformation so thatirrigators (and farmers
more generally) canadapt to climate change. This adaptation will involve
irrigators making more informed water use and investment decisions.
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