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OLIVER GYLES and BINHUR SAPPIDEEN

Department of Agriculre East Melbourne, Victoria 3002,

: The economic assessment of projects using begefit-cost anatysis depends on me valuation of e fows of

beneflits and costs i commensurable unils and their aggreganion st present vidue.  The interdependent
relationships between water use, safinity, chimate and vegeraton are llustrated gnd te need for the resolution of
the tradfe-off bepween the environat dnd development is distussed. Where market failore exists in Wwems of the
provision - of envienmienial uhility, contingent viluation of ol the diverse objectives . 6f satarml resoures
management may provide msishis to assist decisuns regading the allocaion of puldie resourees,

1. Introduction

The aim of this paper is 1o encourage discussion on the need for more complete
integration of salinity management options into the multi objective context of natural
resource management.  Land and water salinity are major issues for natural resource
mapagement in Victoria with current annunl agricultural losses estimated around $40
million,  Most of the agricultural Toss is concentrated in trrx&,mmu areas where resouree
use intensity is high and the hydrotogical consequences of irrigation are Jocally expressed.
The current annual loss in dryland mmm}é regions is approximately $35 mitlion. }m ustria)
and domestic annual losses around $3 million also oceur doe 1o water salinity. Alihough
mﬁmm environmental impacts are high due to the topographical manifestation of damage
associatea with  high  value habitats, there bas been litle economic valuation of
environmental ddmﬂw, Most environmental assessment has heen in biological terms in
non-commensurable units.  Agricultural salinity losses need to be Lcrpl i perspective in
relation to other nawral resource management issues.  For example. Keams (1993)
estimated the  Josses due to the recent mouse 13Lu.ue in the Wimmera and Victorian
Mallee to be in the order of $33 million or about 5% of the 1990791 value of cropping
- production, It the "Target 10" extension program achieves 2 5% increase in water use
efficiency in the ‘"Slmpp‘:nmvkum;u irrigated dairy industry, annual henefits will be in the
order of $9 million. The increased vrop and pasture water use to be promoted in drylingd
areas could lead o productivity benefits 20 1o 30 times the present value of the salinity
benefits which may acerue over the next couple of generations.  Thus while salinity losses
are impottant, and_will_increase with_time if_nothi ing is _dope, there is good reasorr {o
cansider the opportunity cost of salinity management in terms of other management issues,
It is the aim of integrated catchment management strategies such as the Mmrax~1ﬁlarixxm
Basin Commission Natural Resource Management Strategy to integrate all aspects of rural,




utban, water and human resource management 1o achieve sustainable regional
development. ' , SR

2, Allocation of Searce Resources

Most salinity management options have multiple outcomes. For example, increased
plant water use andjor sub-surface drainage may lower groundwater levels. Agricoltural,
domestic, environmental and industrial benefits will acerue beeause of reduced land and
water salinity, In terms of wial catchments, these benelils are ofien complementary across
and between the various levels in the hierarchy of natural resource management. Because
there are external salinity benefits from programs initinied with a single natural resource
management objective in mind,  there is an opportunity to allempt to optimise the
coordination of all programs 1o maximise net social benelit.

This is the expressed poal of integrated catchment management.

There is a number of optimisation methods available, (Cohon and Marks 1975,
Thampapillai 1978) all of which sulfer shorteomings because of difficulties in valuing all
project outcomes in commensurable terms.  The problem lies in the absence of perfect
matkets for utility in which all members of society can revenl their mdividual valuation of
benefits {costs).  Thus attempts at unconstrained optimisation rely on 8 subjective
valuation by the analyst, or expert, of changes in utility of others. Similarly, constrained
optimisation relies on a subjective setting of the level of constraints.  And in the
perspective of the aim o equalise VMPP, 0 VMPLP 0 VMPLP s VMPG/P,,
(where VMP is the benefit to society for a particular objective and P is the cost of
obtaining the benefit), the setting of constraints is an implicit subjective estimate by the
analyst or decision maker of the valuation other members of society may make. The
situation becomes even more complex where distributional  weights are  derived
subjectively by the decision maker and used explicitly by the analyst.  There hus been
considerable criticism of the use of weights by Mishan (1982) and he outlines the
minimum prevailing socioeconomic conditions necessary to disnuss the use of weights as
social engineering leading 10 selection of inferior solutions/projects.

3 Investment Appraisal and Public Funding of Salinity Control

The Vietorian state salmity pregram addresses aspects of market failure in natural
rEsOurce management. ;

Commumity plans coordinate collective action in the control of externalities due o
safinity and produce public goods through snereased environmental vatues and regional
cutput vis ¢ iy the nop<ntervention scepario.  The economic justification for joint
participation and cost sharing by Jandholders, and regional and state-wide mnterests is that
the net benefits arising from investment exceed those obtmnable i the absence of
coordination.  The econonsie evaluations and eost sharmg proposals set out in draft salimity
management plans are the basis of the propesed level of Government mvestment or
expenditure.  The distinction between investment and expenditure s that expenditure
implies that the program is pot economic but that there are sigmficant social or
environmental benefits not valued in money ferms.



4, Valuation of Nonn«}\\mrk&l Gouds

Various approaches have beep loken to reduce or overcome the pm blem of

~ integrating project outcomes measured in non-commensvrable units. One productive aren

of wirk has been in the use of survey data to estimate willingoess o pay for non-market

‘goods,  Methods such as hedonie valuation, contingent valuation and travel cost have heen

widely applied.  For example. Sappideen (1992) used survey methods to estimate the

contingent value of the Sale Wetlands 1o assist the preparation of, and CGuvernment
respanse 1o, the Lake Wellington salinity management plan.  Sinden (1987) used survey

data to estimute publiv willingness to pay for soil conservation in NSW.

' Another approach has been the presentation of o break-even seepario to the

decision maker.  To assist the resolution of the conflicr between development and

consenvation over the Gordon below Franklin scheme, Suddler er af (1981) estimated the

present value of development divided by the nomber of Australian citizens. 1t was then up

to the dewision mahwn ta make the political judgement g arding willmgness to pay.

5 OQpportunities for application of non-market valuation to assist integration of

salinity management options.

thn
-

Trees

Salinity problems have worsened since the wide seale clearing of trees and there is
a view that replacement of tree cover will solve the salinity problem in the long term.
The guesuon for the economist is to determime what fevel of tree planung activity will
equalise VMP, P, with that for other programs. In some high rainfall sites, where the
forestry site fndex is high, tree planting is economic (e.g. Draft Loddon SMP 1993), In
muost other Siwations when the opportunity cost of alternanve land uses is taken into
aceaunt, the discounted net present value of tree planting programs is negative, This may
even be so when son-salmuy agricultural benetits such as shade and shelter are taken into
aceount, aimuuw Loane (I‘QQ%; shows examples where windbreak plantings can be
profitable at “commercial” discount rates when managed for agrodorestry benefits in
additon.

I general, the tee planting programs of dryland plans show BURs of 0.7, The
rational approach would be to reduce the scale of support {or these programs to the point
where the BOR was simiar 1o other salimty options which should be close to that
ubtainable w other natural resource nanagement programs and the economy as @ whole.
This wouvld limit tree planting to high foresirs mdex sites and o mubtiple vse far sites
{timber plus shade and shelter), There are additional unpriced henefits which may top up
the BOR and extend the use of trees beyond these Himits. The amenity and wildlife habitat
henefits may be sufficient o justify iunlwr mereases and the eeologicad Taym mteraction
may lead to tmproved efficiency. Some estimaton of amenity vidue of tress o rural areas
has been attempted overseas. There does not appear o have been any attempt to establish
the response function relating trees and amenity though Carey and Barr (1991) have
examined the stitude of rural andbolders (o trees and tree plonting in relation to other
values and matives.  There has been no doflar aflowance for direct amenity and
epvironmental beoelits of trees fother than through salinity vffects on agrieolture and
domestic/industnal water yuality) in Victorian dryland salmity plaps. Rather, the decision
maker has beent lett with the break ever scenario question "Is the community willing to

3



p 1y 30 cents in the dolar of the tree mamim., (mx!gc,t out of mnsununmn expenditure (or
wxess or would they rather further invesiment in development of productive capital”,
There appears to he plenty of scope for economists to examine this area and assist
decision makers by nttempting valuation of environmental benefits.  If all benefits and
- vosts can be xz.hx:dukfd and quantibed, estimates of the optimal distribution and proportion
of land uses within a catchment will be made with greater certainty.  In the meantime,
salinity mitigation appears to be one of the more attractive areas to direet tree planting
tunding made available through the politieal process such as Decade of Landeare and One

Billion Trees programs,

52 Crops and Pastures

Most agricultueal m:mmxm in deyland plans wre pimed at inereasiog onesite water
use.  The consensus outlines an information failure as the season for non-adoption of
practices that wiil increase farm weame.  However, mereased water use by crops and
pastures has a dual benefit.  The beneficial use of o climmic opportunity is increased and
downward percolation 15 redoced.  On site agrieuliural and off-site salinity {agriculioral
and domestic and environmentaly benefits acerue.  The cost sharing &,ﬁxﬁ&hn% used for
funding of salinity comrol programs are muanly based on beneficrary poys principle
{except where rmdxly wenufiable signiftcant polluters exist),  The mpumi wn-site
agricultural benetns alone will more than cover the cost of proposed extension programs..
In this case a private interest market based approach should secure most of the expected
salmity benefits without the need for wmtervention on behalf of off-site beneficiaries. To
apply the cost § sharing principle 1t s necessary o estimate the value of off-site salintty
benefits and often the environmental henetits are significant in biological terms,  Dollar
valuation of these benefits would nssist vost sharing decisions.

53 Water Supply

An estimade of the conservaton and hertage value of the Wimmera River was
used fo assist decisions yegarding pipelining of the Wimmen-Mallee siock and domestic
water supply.  Water savings resulting {rom the change from leaky earthen channels (o
pipes are 1o be used for environmental flow in the rver. The high conservation value of
the river improved the overalt economics of the scheme.

6. Non-market Values of Development?

Non-market valuation has been generally directed toward pricing environmental
parameters. Sinden {op. cut) has valued community concern for soif conservation and it is
mteresting to contemplate how much of the expressed willingness 1o pay related to
individual  preterences for the existence of  productive agriculture  rather than just
conservation per se. Particularly so considering the esumated community willingness to
pay (WTP) for soil consersation m NSW was 35 times tigher than the threshold value
calealnted by Saddler er al (op. cie) for the preservation of the south west Tasmanian
wilderness,  Perbaps there 15 a case o include the existence value of development in
addition to the market price of technological products.  1f so, this would have the effect
of increasing the apportunity cost of comservation proposals,



1. Conelusion

Finally, we might consider the aim for natural resource managers as firstly a
responsibility to strive for a harmonious confusion of trde-offs, secondly fo identify the
order in the interrelationships of multiple objectives and thirdly there remains the task for
valuation of all ings in suel a way that they becone comparable in commensurable
terms, ~ : ,

The groves of Eden, vanished now so fong,

Live in description, and Jook green in song:

These , were my breast inspired with equal flame,
Like them in beauty, should be like in fame.

Here hills and vales, the svoodfand and the plain,
Here earth and water seem 1o strive againg

Nuot chaps-tike together crushed and bruised,

But, as the world harmoniously confused:

Where Order in Variety we see,

And where, though atl things differ, all agree.

Alexander Pope (1713)

There is scope for more identification and valuation of non-market goods fo assist the
rational integration of natural resource management options.  Natural resource
management is o complex subject which will forever challenge the efficiency seeking
welfare economist because many so benefits are individual preferences incapable of
aggregation, :

6. Rcfmn‘ces

Cohon J I and Marks D ] (1975) A review and evaluation of multi-ohjeetive
programming techniques, Water Resowrces Res. 2 ,208-220,

Kearns B (1993) The cost of the mouse plague, Proc Ann. Farm Man. Beon. Conf, Dept.
Agrie, Melbuurne,

Loane W (1943) Farm torestry for woolgrowers, Proc Ann. Farm Man, Eeon, Conf. Dept,
Agric. Melbourne,

Mishan E J (1982) The new controversy about the rationale of economic evaluation, J.
Evon. Issues, 16 (1) 29-47

Pope A (1713) excerpt from Windsor Forest. in Selecred Poems of Pope ed. P,
Brockbank, 1964 Hutchinson, London, 13,

Saddler er ol (1981) cited in Pearce D W (1983) Cost-Benefir Anahsis, Macmillan,
London, 90-103



Sammﬂmm B (1992) ‘\;‘ﬁimm, the mrmﬁunal t;uu,ﬁ of Sale wulands usmg eontingent
valoation” in Michagl Lockwood and Terry De Laey (ed) ,ug Nutural Areas:
Applications and Problems of Contingent Valyation, The Johnstone Centre for
Parks, Recrention and heritage, Charles Sturt Universily, Albury, NSW.

~Sinden J A (1987) Community support for soil mnwrﬁjﬁmm Seareh 18 (4) 188-194

Thampapitlai D 1 (1978) Methods of multiple objective plmmmu A TRViEW, Wmld Ag
Econ. and Rural Sociology Abs., 20 (12) 803-813.





