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Methods of eshimmating the eeonomic vadue of wngation saer are reviesed and disenssed i the dual contexts of
sustainmability and market faiure w the provison of public goods, Timanesd veshility i The wailer seaor seiuims
the ability ropay Gt costy inctuding fong ran, enviremnenral amd e prolecting wists. The wide disparity
Benveen the market price for sransforable water entitfement and the apialised ssimates of wonomis salue
mdicates sither that ther are grass dedictencies iy most methods of estomason, or that there is o ase lor the ase
of e i national maiephbers o e cvatuation of orge ssde dovelopments, '

1. “Introduction

This paper 1s an attempt 1o reconeile theoretival esumates of the economic vatue of
water with the market prices revealed by trade m water rights in Northern Vietoria,  This
reconciliation is important 1 the hght of the current emphasis on the development of
sustainable selt fundmg srigation i the Murray-Darling Basn (MDBC, 1993). To curry
out this task 1t s necessary establish the categories of relevant costs required to produce
the sustainable benefits of fmigation.  Once these categories are quantified, judgements
regarding the onstarm profitability of sustainable iedgation are possible.  Given sume idea
of farm profitability, and its relationship to fluctoating commodity prices and business
struetore, 1t 1s possible o make some estimate of the anaual contribution irrigated
agriculture con make toward the funding of public wrigation schemes.  This is useful
knowledge for decision makers contemplating investment i new or existing schemes.

2. Categories of Costs and Residuals
2.1 Variahle Costs

These cosis can be avended by not productng or net harvesting a2 commaodity.
Fertiliser and fruit picking are examples.  In the very short run it does pay to produce

even it income just exceeds varable gosts.
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2.2 Cash Overhead Costs

These fixed costs must be pmd to operate the business even it no output is
produced,  Annual costs such as vehicle registration, shire rates and a Jiving allowance for
the operator are typical cash overheads.

23 Capital Costs

These are fixed vosts which must be met (o maintain the productive capital base,

Depreciation of plant, irrigation lavout and infrastructure costs and the required

return on capital are examples. ' ,

24 Resource Protection Costs

These are costs incurred to mamain the inherent productive capacity of resources.
These costs may be fixed or vary with production or resource se intensity.

For _sustainability,
protection costs,

margin_must_exceed overhead, capital and  resource

3. A sustainability perspective required by evaluators.

Provision for replacement of depreciating assets used in the production process and
a capacity W Jevelop and adopt new technology 1o substitute for consumption ol stock
resources and ephance etficiency are essential requirements for sustainability.  Thus a
policy view using short run marginal analysis whicl ignores long run costs is a deficient
instrument for development of a sustainable resource management policy. While the short
run view may he suitable to guide a more efficient allocation of variable inputs, it cannot
indicate the likelihood of sustainability because the surplus required for overhead
requirements is not taken into account.  When Jong run (or even mid run) costs have not
been taken into account. the analysis is incomplete and overestimates the net revenue
atising from sustainable irr qation.  This overestimation leads to a number of misleading
conclusions which are at odds with market reality. Unduly over-optimistic estimates of
the economic rent derived from public irrigation are developed leading to flawed policy
atdvice and reduced econvmic efticiency and reduced net social welfare. Over-estimates of
the net economic return may lead to expansion of irrigation beyond the sustainable
optimum and public subsidy being required for financial viability. With pressure on for
"user pays” management of public schemes, overestimation of the value of irrigation waier
(and the persistent notion that current irnigators derive large annual economic rents) will
“result in much larger pressures for structural adjustment than expected.
The rationale for benefit:eost analysis and for_prudent commercial investment
appraisal reguires that all costs are taken into aceount,
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4. Optimism and Pessimism, Development and Hardship
I E I !

Deduetion of long run costs from gross margin reduces the perceived “"profitability”
of imigation projects, Perhaps this is why "enthusiasts” promuofing irrigation have chosen
1w underestimate or negleet long run costs in their analysis (and even in some cases omit
variahle costs as well (Clark, 1967 %) Optimistic ex ante evalvations have led o
tinancial failure and social hardship beeause settlers taking up drrigated Jand made
avatlable by state funded schemes were unable to service their debis assumed on the
expected henefit of irrigation, even ot cancessional rates of interest available to suldier
settlers. This sitation is described for carly schemes by Davidson (1967) where "the Pike
judgment of 1926 established the prineiple that o farmer coukd anly repay from the profits
he varned, and that this was not related to the cost of supplying him with water.”

‘One current locus of apparent enthusiasm regarding profitability lies in the area of
itrigation management policy. This at first scems rather surprising in view of the Jong
history of government subsidy of “national development” public irrigation schemes so
strongly eriticised by Davidson {op. vir.).  Perhaps it is understandable considering the
current emphasis of microgconomic reform ammed at self funding of infrastructure by
direct benelicianes.  The Pike judgement in favour of settfer Batkin serves to emphasise
the structyral instability of schemes founded on optimism.  The structural adjustment
implications of microeconpmic reform in the water sector will need to be kept in it
Soundly based estimates of business profit will assist development of plans for struetural
adjusiment. '

A Reconciliation of Market Prices for Water Right and Theoretical Estimates of
Economic Value of Water

i

81 Fconamic Value of Water

A number of studies andor surveys have attempted estmation of the economic
value of irrigation water.  Generally the average value for economic gross margin is
around $50/M1 1 1989 currency (Hickey and Llovd, 19068; Ferguson cf al,, 1979; Briggs
Clark ¢ al., 1980(BAE); Read and Sturgess, 199HDWR): Anon., 1991 Gyles and Young,
1992). There is vanation but this is secondary i ferms ol the wsue to be developed here.

The BAE and DWR studies used linear programming wpnder constrained
aptimisation to develop schedules of pross margin.  Graphs of the results have been
described as short run demand corves,  The modefled allocation of water and estimated
gross margin for northern Victora taken from the DWR swudy cared out by Read and
Sturgess (op. o) s shown m Figure 1.
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ALLDCATION OF GROSS MARGIN

1
noo f
& 300
3
4 3
) A0G b
3 ]
& " app
£
8 200 |-
b MR
1L ggaeeeeeneuasaeoai
oLl EEE_,% PP AT T T
5.3 3 % 8 4113 43 47 19 27 23 2> 27 28 3t 33 3 W

) Vet cboenden TH. ¥ DD, B0
W Fon susTAmnapsLiTT SN FoR opgwoon  [EETE FOR GASK OVERVEADS

Figure 1:  Gross margin schedule for water use in northern Vietorin in 1989
with apportionment of operator’s allowance and cash overheads.

52 Market Prices
5.2.1 What is Being Traded?

Water allocations have been abundant sinee the intraduction of transterable water
entittement (TWE).  This means that holders of permanent water rigin have been able
purchase more than one megalitre for each megalie of water nght held.  The allocation
varies from distriet to distriet and from season to season but allocations were restricted to
130% of water right during the 1982-3 drought, In recent years allocation s been greater
than 2000 on application. This usually means that storge capacity is high in relation to
demand. Seasonal climatic tactors tend 1o exaggerate the reletionship.

Prices paid for water right will depend on the buyers expectation of net suiplus.
Beeause ol the heterogenous natwre of water rights due to wmporal and locational
varishility in terms of institutional arrangements, prives for inputs and commodities, and
climate, there may be considerable dispersion in market prices (Colby er al., 1993).



52271 empumr v Transfer

Th& price of water right traded under wm;mmrv TWE has tended to lie buwzzm
the compulsory annuai sapply chorge and zero {pers. comnn Transferable Water Exchange,
Tatura). Prade makes each pnm" better off. The water supply: milmruy sells less "sales”
WRLer. :

533 ‘&:ile of Water Right and Permanent Transfer

Auctions of water rruu im river pumping Jicences were held h,} the Rural water
Commission (RWCY in 1989, Prices paid varied from $7SUMI for small Tots (10 MI); o
SI00ME for larger volumes (40 ML upwards)(Simon and Anderson, 1990).  Similar
awctions of water right were held in central Gippsland in 1993 when prices for the bulk of

the volume offered were atound $100MI {pers. comm W, f:.wm} ‘

The price of water right permanently transterred using TWE since 1992 has ranged
from S300°M1 v $400M1 (Jones and Young, 1992).  Recent prices have ranged from
2500 10 S300 M gpers. comum. Transterable Water I gohange, Tatura),

o

53 Capitalising anpual economic value and aunualising market prices for
permanent water right, ~

The appropriate mierest rate to use for lopg term jovestment in wmmalﬂe
amwimw is fairly Jow. Quiggin {1991) has sugpested s around 37% to 3%, Donnet
{1982} reports approximate real rates of return ranging from -4.3% to 7.6%  over the
1976:77 1w 198182 seasons.

Taking 4% as an appropriate rate {perbaps on the high side} to capitalise an
cconomiy gross margin of SS0MI resulis in a capital value of $1230ME No wonder
irigation aplimists and x!mx& run policy analyss think there are enormous tenls o be

capiured?

Alrer assuming thut the water buver's expectation of annual allocation will be 1.5
MUEME of water right, the market valuation of annual profit per megalitree of irvigation is
S8MIL - This is in line wath the profitability estimated by Dakis (1990) using partial
budgets. ‘

54 Gross Margin and Value Marginal Product (VMP) and the Jump to
Willingness to Pay (WTP),

The notion that the gross murgin for water is equivalent to the VMP, and thus the
efficient Jevel for prices, has beguiling simplicity Tor imigation policy analysts.  Another
view using the same short run perspective, would be that. at the margin, the cost of
producing another megatitre of water in most seasons is zere. And thus the price should
be zero,  There is a need 1o combine the long run and short jun scenarios when
developing water policy.  Figure 2 shows the finsncipl situation on a hypothetical
irrigavion farm with annual overheads of $40.000. Two grass margins are shown relating
mial water use and operating surplus.  Until a large enough volume of water has been
used fo generate sufficient gross margin to pay overhends there is no surplus,  Thereatter
there is surplus available Tor appertinpment o consumption,  accumulation of productive
capital or payment of increased prices for water.  To treat the gross margin from every
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+ rent) or as consumers surplus and

%meyuuw ol water use as pmduw rs surplus (mfmmm
mislending in terms of long mn

thus WTP s theoretieally incomect amd absolut
sustainability.  Better knowledge of farm business structure, water use efficieney and all
farm eosts are needed 1o guide water policy formulation and farfl structure setting. The
¥y prive ﬁucmdtmna anid mm:ﬂs;% tmhm al efficiency are

implieations of wmmmm
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Figure 1+ Relationship between gross margin per megalitre of total water use
and operating surplus,

( Commodity Futures and Demand for Irrigation Water

In Figure 1. the top of the histogram shows the gross margin per megalitre of otal
water use produced by suceeeding volunies of irrigation water. Starting from the Jelt, high
£ross margn pey mﬂé.xmw 1 produced by horticulture using a small proportion of water
supplies.  The bulk of the water s wwed for diry pastures with more exiensive grazng
industries using the batance and producing the Towest gross margin per megahitre.

On the basis of gross margin, an ncrease in demand for horticulture would cause
water to move 1o horticullure from extensive pastoral areas. This sits well with the
conventional notions regarding the future pattern of irrigation.  However. since overhead
and capital costs must be met o enable a sustwnable futore, these should be dedveted
trom gross margin to give some estimate of long run demand.  When this is done, it i
seen that horiculture has high cash overheads and operator’s allowanee per megalitre
when compared to pasture based enterprises (Monticello, 1992 Anon, 199%a: AC 1.,
1Ry,



,k N mmmvgiv rmssmiabm i3 ﬂﬂwrwm x!wm wmlm hm: Iwcm lam: sc.:ith. azum; of
the more prafitable enterprises.  (In 1988/89, high wool pnms were causing
Enbhczr ﬁemdnd for irvigation w ter than horliculture.) ‘

ntial for Tnvestiment in Increased Productivity and Resource Protection

The eash residual nf M‘i - 13»!3 per mmxnmm can be viewed against expected
capital and resource protection costs. Consider -~ the  dairy  industry. Capital

invesiment i a dary farms s approsimately $700 per nwg:,al]mf of total water use
- (Greenaway, 1989), o
: mzamr elheient datry pusture tayout costs of up 0 525 0(1‘ et leetare {pers. o,
Plannght Tatura, 1992) with $0% residual value aiter 25 vears annualised a1 47 with 12.5
megalitres per hectare total water use waorks out at $10. 40%\11
Depreciation of dairy plant eosts exceed 513 per megalitee (CGreenaway, op. ¢iL).
&ahuxt} drainage and nutrient management may cost §5 - $15 per megalire
(Younp, 1992).

8. To Multiply or not to Multiply?

‘Where there are opportunity costs for primary resources devoted to irrigated
agricullure, these must be taken into account i an economic benelit:eost analysis,  For
large projects, or significant policy changes, it may be ﬂppmpmie fo model m:umtiﬂrv
r:m'm in a general eguilibrium framework (Anon, wmm In this case varying multipliers
for different project possibilities conld be taken imto seevunt. If mulup&wm are used 1o
Justity claims that the economic value of imigation water is $50ML it would be
approprste Tor secondary beneficiaries o pav o share of the ¢ost of water tesource
development,
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