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ABSTRACT 

Growing emphasis on SOCially conlpatihle land managemetlt 
entails reduction of costs of degmdatioIl. ussooiatedwllhcul'rent 
land!""ijsesystems. In this papero.reus of confusion ove), the 
assessment of land degntdntion coSts and their use in policy ate 
examined. A frameW01;k to incorporate net prlvnteund social 
costs of land degtadulh,m Is presented. This frUJ1l6WOrk 
incorporates the paddock level costs us NAIL (net agdcultul'uJ 
income lost), extends to iltclude the wider hnplic.ations of land 
degradation (WILD} represented by the regiomtl ImpnclSVIL 
(exte.rntll value of income lost) through effects on reglonnl 
employment, and then of.f-site impacts on other resources. 

It is argued that ·cateful analysis of thesecc)sts not only provides 
cl':iteria. for evaluating current Jund-mnnngemellt systems\, but 
ulso offers n plurJ(')rm rot the development: of policy twtions. The 
pot.cntialof this platform is demonsttated wi.th an e~~/:l1ninati()n 
of soU conservation policy alternatives. 

'Papcrprcsentcd to tlle 38tl1 HIUlUUI conference .of tho Aus(ralhUl Agricultural Economics SOCiety, 
VicHlrin UuiversHy~WelU.ilgton, New Zetdt:tud, 7,.11 .Fcbnmry, 1994. 



·QoverllmentsH¢f{)SS the globe~lJ'e taced wilh acbtdlenge to :p.tOlllole resource 
ltHUlng,ell1ent pc)Ucle..~ dUlL areeCOt.ltHliically efficient tl:sweU usellvh~otlmei.ltnllybel1rgll 
umlequhtlble. ~theQaset\1r intcJ'ventiQlldepcnds on the deg,l'ee to whiobe'x:isti.n~ 
mUl'ketS nndillsUtuU.omd arrangementS ruH to ach.ievJ:.~ these poHcyg(mls. the tuteof 

chnnge ill this pollcyaren St~~gest$ Uun,governmcilts perceivensigtllucnullu1sluutcb 
between soclul preferences fot' the use e)f nil.~ll11tl teSO.Ufces nnd tht}usesb~:itlg mnde elf 
thenl~ Cotlditiollsilece.ssfll'Y for f~tilutchhl¢lude l'erfect.lnrbtJlnl.tiOtl~ negligible 
ttansaetiOil c.Qst;s,rully 111obHeresources; fully speci£:iedund enlbl'cedlj,roperty dg,hL,> 
atld Ihllitediutetest lllI1on",·marketcousiderndotls.Forrnal1Y euvU"c)HmeJltt(l g.oods nl1d 
natu1-al 't-esout"ces, Uke land, these. cdteria. are OftCllllQt s~\tisfied.N1ttrke(choice..~ do not 
cO.incidewlth socialpl:eferences. 

Throughout Ausu:ultu,. the umcUontuon Oftlgdcultur'tll hmddegradatlou ranks 
high tlS H policy gout The apptoucbes belrlg taken toteduce la.nd degrUqa.tioll Me nmtx 
of p.e.rsuasive;" regulutmy tlfldecotlomic lnsU1unents. The persu~~ive~lppt()ac.b is 
typified bjttheNationnll"!andGnreP.rogram'lartdthe··~gtllatoryapproach by.the 
prohIbition in NS\V of cleltringof slopestteaterthnl1 18%,uud the reqnirettlent for 
Western Land Lessees to ()Vt4'dll a cropping licence. The eccJn(')mic uppt(}ueh is typified 
by stntesobsidiers for the use of soU cOllset:vationequipnwl1t and the speci~l trefltmeilt 

of soil couservadotleXpe:llditures in the illcome tnxation system. Whenever these 
policies are reviewedt the demnnd for physicnl undeconoIl1ic infotmation is high. 

While there has been SOlD.e enthusIasm to t'espcmd to this demand i u.v~lihilhle 

information on economic assessmeut,t{ tinct valuations reltluitls limited .. Thete·ls ulso 
some nOtable confusion among economists and Ilon-eC'11l0111isLI) nbout the nature of 
economic C()sts~ their asseSSluent and tlS to how these estimntes cnll be used in p(llicy 
analysis and development. Severa.l complementnry llppr(Utches have been used to 
assess the eco!lorrll<: cost..~ of resource depletioll. Often theo.bjectlves of these 
assessments mld theil" slgnific~U1ce fot policy differ. Inpm'ticttlnr. the wade·woffs 
hetweetl the g()Uls of.ec·onotnic efficiency ~U1d environmental qmdity ore ndtlresst~d 
dlfferently. F()r example, Sinden and Yapp (1993) used regressi.oli aml1ysis to estimate 
Oppol'lunity costs of agricultural PtOductiOll from t.he relationshIp betwtten spatial 
changes In the vnluc of production and land degl~adati()n dUUl. Dumsday ::wd Orum 
(1990) llsed SOILBe, -a process .. based computer tl1odel~- for selection uf efficient 
on"farm enterp.dses. \VJlson (1992) extended this analysis by linking SOIL[;C to 



SCASeEto inc,Otpoll1te ,Qtf .. furm.1omUClS. UaUt\tldl7I¥bei'll(1991<) pt()videevidctlce olr 
the effectS ofdegrmJtltlOh on output using AaA:Rl~, fnrm survey dntn. 

Tl)ere issomecontfoversy ()vertl)enl.ostappj:()Pd~He waytomeasun~ 
oPt)tltlul1itycosfsOT d~grAdQ.ti.Qn. COI1Velldol1t!Jly, OPPl)ttullitycost is th(~ value of the 
things fOfegntle.ltlthe;prOGessornchievin~ l'n()lltCOrne~ It the dlffel-encebetween the 
ya.lucof UU()UW(')JtlCi!lnd fbeoppottordtyc()st 1s negtttive ihclln loss ts ino.f,:u~red. 

Typlc~1l1y ~ OPPl')ttlloitycostesti01atcs lucludetlcon1'pumdol) ofpt'oilt for:gonells WeUtlS 

a.n':lssessmetlt of changes lnotlduys. The·jssueshlcltlde fitg.tlln(Mlt~ubmlt 
the confHctbetwe,enprofi.t nl,txlmisut1on,nnu steWtltdshij,mot:ivesof Innd 
haIdet's (\Inn Ko()ten qt(J(~ 1090); 

the PhUc)sophiaol basIs that un.dedlcs the ecmlomi.c ~lmtlystsofstliletosilln 
(Van Kootenul1dFurtuJlt 1987); 

soci~tland pdvilte optiflHlllevelsof soU erOsi(Ul (McConnell, 1983J~ 

relntlve importance of (Jjfsite cos .. ts (Seitz cUll~. 1979. Clu,rk .(11 (ll., H>8S) 

the distinction between cost of erosIon C(JUtrolltlld the cost of eroslt)tl 
(Russell et al. 1990); and 
the use of non .. nuu·k~t V:11uutiOIl techniques to estimate soclnlprefe.tences 
for theseoohsldeNltions (Hamilton 199.3~ 131umey and Common .1992). 

R,e,cognlsintuU Ule above issues~ the objecdveof this paper is topl'eSCillt an 
analytical frnmewol'k thu.l facilitntes the nssessmentnf the OpportUlllty cost,1i.()fcutrent 
land~nse practises across space and througb time fl)l' large .aren..'\ of Austmlhl, The 
frtunewotk integrates. physical undeconomJc tlSpeets df productl(m nt a. lc've.lof 
disaggregation suffldent to capture the heterogeneity III n{lturn:t~ social and econmuic 
system.s* Using SRlAS .. n Sultewide Resource Inform~ltiun. nud ACCo.Ullting Syst.ern '" 
behtg developed byCS1RO'(\Valker and Young. 1993}. economic impHcntionso.f 
reducIng Ule off~slte impacts of sheet nnd rill erosion in the Lttchlunentchment of NSVI 
are ex.plored, The Lnc111nn Vnllcy t~gi()n CQVerSftn nren. of o.pproximHte.Jy 10,000 
square kilomettesalong the Lachlan rlverin NSW, Ausil'ulia, 'nleanlluulagdcuHnml 
output from tbe region in 1989.;90 Wtls around $358 million. 

2. ECON01VlIC ASSESS1\1ENTO.J? LAND DEORADATIONC()StS 

Economic a.lisessment of lund degt'U.dut.iOl) costs. r01' example those arising 
tht()ugh $oilerosion. i.scompHcated. Senne ef'fect~ ;lre local (oll .. farm or on ... site) una 
only affect producti.on potential where the erosion occurs. But erosi(}n CHn !llso hnve 
off-site effects on neighbouring properties, wtlter storage cnp~lc1ty und expemlHul'c Ul1 

recreation. Ecosystem function va,)ues and llOll .. Use values ass()cimed with exJsten(,~e ~and 



be'lllu:st wdl.csct\oalso bo lmp()rtnnt.f:imdt~, the.eJFect oCeroslou onuuti()Jull ,tlm.t 
t'egiuml1 inCOIIlCneeds to bCtiCC()Ull(adf(n~. 

~\~hn t:;s,'~dllc? 

Mntket vuluesl'esnlt from thcculJccthteimpnptofhldividl.ml cboices ~lS people 
buy oJ)dsell gm)ds:n.tld S¢)7vices~ USl.Jlg these values :U'S 11 refcJ'encc: pnlnt, economlo 
v~lln~nlonntt.emptst'O oc.sQ,dbeo,' tnr.msure sopi.alptefetcnccs~ As J'elltoe {,I 99S) notes 
~~nle.nso:dh.g;prerereuces is{~, ~.Ium$Y phrase but nllca.st it tellsu,sv.dmt.(;,c()J),uuic 
va:ltnuion is,,nncOJltlmia vnJu~ldon us.esmnne.ttlty teJet-enoe J)(lints to r~Jnk nhetnutlves 
t~.tlclidertti.ry the op.titms tUQst like.)y to be .prcfettedby ,souiety. :Fr,()Ul Jl poUr;y 
pet.sljec.tlveit is llsefol totflsdnguis.h between 'use vu:tuc.s\ tlmtrelMeclt)sc:Jyw the 
not:iollQf utUity,aud the llou",use values or Intrlnsic values a.ssocbttedwith llJQ;ny 
resource.s (Penrce tmd Tm:nCl\ 1990). 

Potl th()segoods tUld services nvnilable through the mntket. pthle offers R bMis 

for vI\lundon. fiquity issue.s asIde, when llUlrkets nJ'~ c.tficJellt, prices tend to' t~flcct the 
values that society places On .resnurceuse, ineludiug natural resonree use.' J~(1r tl market 
toWorkefncientl.y! b(')wever~ cleurl), det111e()ria,lns of nccess~~lVuih~bili.ty of pettee!. 
i,oforrlltltion - including a. clear ,desoripti.!mc)f the vntinus attributes of (he l'eS(;1Ul'CC .• 

and clearly defined and·enfoweubleprollerty tights ure essential. It is also hllpcmnllt. 
thntresoUfces ttre perfectly l1lobile, and that trnnsnclion costsnre inslgnlficn.tlt. In the 
ca.~eof soH erosion uudmost other forms of resourcedt,'tg,llldatlcm. fbw (,r dl~~e 
cOllditionsupply. Thus government-Ii htwe an Incentive tn intervene in:an attempt to 
make resource use consistent whh their perceptiuu of SOChll prefe[~enGes for resource 
use. Taking R precautionary SUlllCC; there is ulso H.tl impottunt inte.rgenenrti(malequity 
argument thnt suggest~tbat, in:espe.ctive of tnntket circumsmllces. t\llure genel'tltloi'lt; 
would prefer present generntiolls to muint4tll the pr()du{.~tive pnlemhtl t~r comHtiounUy .. 
renewuble resources (Young I 993}. This argument for "ecologicnlly sustainahle Conus 
of devel()pll1ent~t provide's ut) additional dimensiun f(w the concept of value. 

'\~hyytd(lebey()nd the markct? 

One of the goals of ecoflumlc vuluulicm is It) capt.ureand revctd the nature uf 
social 0PPo.rtunityeosts. 111cuinformutl()1J is twuUabJe to develop policies n.nd 
instJ'umentscollsisleutwith social prefcJ:ences, Inudeqmu.eavaiiabiUty of Inftll'llUniom 
dlffereuces in the time frame linked to the t(.'\SoUJtte-use det:isiollS bet;wecn individunls 
and society; exlsl~flce of transaction costs: theh.igh ensts of e,nfon:ing pr()pe:rty rjghts; 

and a concern f{)r future gClltmttions allle.nd to a dIvergence between nllu"ketand 8()ci~1J 
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pl'eferouucs ·fot-the Us~}o,fn(~JurnliieSOUtqe:s l~ndtb~malt)teomice ()f e,l)Vittullllentul 
qu~dity.Jic(lnOJllic vtHvntJonpravltlestt,meClurnlsm tO~Wllluutetheex.tc:tlt:ot~thls 
divergem:e uno f'assessit the likel~~ ,sooiQ:I bene(its'llfrp(,)U(1~t lrltenmlives'ill ul)obje~!tlve 
Illnt1neJ\ It: seeks inft>l1t1nUou: nb(}ut {he llltlgtlifUde of these divetgeficcs (u-ndj. tUso. 
illfottrHUiontlmt iSllot iJltnldvelY(lbvlousJ~(J)n"'fi:ltlu,(site). the fitst (ttmHenge ls to 
,ttlet)Sul'C lOSSCsolulsedby ,fn~kotinrornlnH()t\l~tbout technologl.c.aloptlot1st\nd the 
substituta.bility fl)tlltl toral resOtlrce attributes. A se~{md tm .. sHe issue is to illensure the 
COU$cqnences (If,the htqkofltlm:ket In,~enUves tn adQpt lunti use prucUces tlHlt;preSCfve 
oppo.rtunities fot futut:e AusttttUans. Offs{n:t, tbe Issue is ~)l1e or lhe:extell 1; af tbeoosts 
uott11el by thl} farmer. \Vhen farmers ScdeCL}lpnl'tlculnrrotnthm. for exnmple~ ,so.tne 
s.~1il auda..f{soci~ted nutde,flts muybelostt().(\.Jleighbourlsbllldu.lldsOllle rtll~ybe 
delivered to the Stream netwol'k. When soil e.1'osion <,Illy decreases ptoduetlvHy 
elsewllel"e. farmers who owns the land whete the ~()n CSUlle fitun hus litUeeaOJlOUlic 
incentive tOl\dJust their prnctices. It should be noted that ll1anyfllrtUeU's fnce strong 
social incentives tottvold prllctiec:.S tlltlt teduce the pr()(;!uctivHy of tbeit'm1.ighbllurs 

land. The :Landcate: 1l10\u,u:m~nt cupitnUs~s tlPL1U this fnet. OUf ftumework igm>res thh; 
last point . 

. UQW to vnlut}? 

Econotll.icv~tluation ·()f resource degl~adtltion needs toe,stubli:Flb spatialnllO 
rernporn:Ieffects of degradntiGtl.and m(u'c imporuuttJy~ the di.sb1butiou of eetmomle 
C(Jsts indicating the likely bem'el~S t)f the c()stsand thee'Xlents oftbe oosts. 

In the absence oftevea1ed me(tsures of willingness tonccept s:ucrfl1ces(or 
willingness to pay far benents). or mntket itldicatol~tH)r the value ufd~grnded 
resources" assess.mem: of envirOllmcntullmpUcations of land usc, such us land 
degt'ndutiou1 must be bttsed on \lalue",hnputu:uon techniques, 

Impacts of land use generally t:eflect on theenvironmenml quaHty and the 
productiviWof: resources assocIated \vhb la.nd ... use. they in turn affect themu.l'ket 
lUetiSUred vadables 8tlchas ptoduCJ pric.es. nval1nbiUty uf commodities and dCJl1UIld ftU' 

teclntoJ(lgy.. Value-imputation. techn.iques use these indirect signals ·as the basis fof' 
assi.gnillg values to non-market meusUl:e.cl chaJlges in resource attributes. 

Bl)virollmCl1tal cost assesSmCllLf) are uot unCOnl.1l10n in Australia. Notwi.tbstul1dillg 
theh' Ihul(ntiol1Salld weaknesses (Si.lldell~ 1993)~ they have setved tile useful i"t).}e oJ 
.hlghUghting the issues and demonstrating the Jlced fht, conceru. They hnve n180 sluu'ked 
wide.spl'eadintereSl, healthy debate and not!f~\te rea.ctit1li f1'0111 different stt'lkeJlOlders. 



NeVCl'thele$s~ theb~rt¢fits t~OO(lhlpn(al,yand;.wbut see.ntst()bCire(luiredisam~H·e 

~()ordimuedefrot't will) <me~.t)ltlgrl,llp()U~yltUt&c.t$to·bc.nchleved whhttl~ot)CelVf\bleti~lle 

£t:tUlleSj'l?he ftmneWOfk.ofllssessmenl;;ptcscnted b¢JOW·11UU;the nJu:d;ysts AIJtl :ptiJicy 
impUenti<msdisctt$sed lrtdlCfWO seCUollsttittt fonow :aimtOlll.eetdlis objective. 

This ft11nx¢.wpck ls·developed wiUlth~.foU~}wlttg.u~~sum 1,tJons.'UJld 
.i.HltkttSU10Q.iUg. :liAlnddegt:tldntltm Is ~ldymInlloptQcess Uukedm :ilUlntnluud hUJlJMl 

irtduoedptocesses.OegJ~.tdRd.on ld·feckl)hlnd¢~pabil.itY(tnd l'estdc.LStmvJmaxmgc.m:ent 
optionsnndhl¢omegeuerndtl~OpPl)rtUtiitics.Theptocesses of de~nldtlti()nnt~ 
genetnUywelJ lmderst.{)od/ut the paddook level. Thlsellubleslhe develtlptnent of 
&.ffecUve lUnllugement options to ,nitig:atetheconsequences. 

lne frmllework Yiev.rs·fand d~g;tadndon n.,q.. a whole thtm m~lfmgettlent issue W1Ul 
te~lllpoRdolld spntitd jntetm~.,tiQns" "llme sOJlleis incorporated by muking ~\nnuul 
estimates of degruduUon UI1(J associatedecnnomlcct)sts whlchtdJnw it1t:er .. ye·ur 
<lompu,rlsoos.esthnutes are based ·()n production. datu oggl'egured over stl1tisticnl rt)c~d 
areas (Sl. .. A), tht(lUghto lntget ci\tehmenlS f1l1d flonUy the stnttt, 'this allows ltne 

represemation of spatial vatintlon. Cure istnkerl to {lnrtidon cnstsn.mougpritttlte 
murke{'..:bnsea assessments und tbe bt(meIer social ImpHcations tlf hmd use,'Illis 

framework: 

11) sepa-tates oll .. site effects nssot~iuted with chullgesin production 
oppotltllliUes at tile site (pnddook) level where degraclution ()C.CUl'S, 

fl'ClOlOff;,.site effects a,~s()ciated with the tl'unSpOl't orsoil to uther 
locntlolls~ 

b) separate private ussessments of C()st~ 

from social assessments of cost. which tend to be chlltaclcrised by lower 
cliscountrtlJes, recognition of mnrket dlstnrtlons and theintereSkt; of' rutur~ 
generutions;and 

c) identifies tbet1ow .. on ()r multiplier effects thut degtudnllon cRnlmvc on 
future opportunities to ~ldd value to agricultural products u.t tile regionnl 
and ntttimllllle.vel. 

Care isnlso taken to uyoid double coutltlng~ 



Vaduus techniqueslHtve been'devel()p.ed:torimputltlg lllonet(t.·y VUlUCSOll 

en\'it'onment~,llulpt\P!t$.Pearee U-ltd '''arCatu, (199a) (!()Ilsideted lhree¢~lteg,t)d~s~'rhe 
Jil'stcnte!1Ol:YtSutrQg~\te~m~lrkeltechl)lQues iUQhj~et1l?pro.lChcs such a~ hedoni.¢ pdcillg 
(Uld t.he lraveJ-costmethodt the second cutllg(Hyifi~lydes s\frvey, .. ;bUfed'lllethods to 
detettmlne the wnUngnCS$ t(lpny rOt hene·f1~t)t anQ· thelhbtllt.WQlveS esUlllntin£ dose .. 
respOllse futluti'ons 'ftt~m,ex:peJ'lmental dmallnutb.en V~11uiug.the:bl)paot using .mafke~; 
pdeescotrected tot"dlstottions 'arisitlg ftortlmat:ket ftdtut"c, to tef1.ect social preferel'u:es. 

Theqpp.ro~mh u~d in tl}Jsn~seutch f{dlsutlth;w the thlt'deute~m,y nndempk)ys 
physic411prodUQti(ln and Jllarketillt'Wmallon~ or.gml.isedover pt()dtl(,~ti()tl units to 
estitnate tbe llpportUJlity COSL,~ of hUld degradation (MnllaWRtlrachchl* 1993)j 

[#til1lf!t'ingsQilluss 

SoUerosionestbnntes developed usingnnlllUd W~tlthel' datu '~nd, lnmlsunpe and 
soil ehara,otedsties oslng theUSr..a (\Vjschmeler 11lldSrn:iUh J 965.)~ USl",tapiinduces :Ull 

estitnawofthe potential erosfonhnzard, rathertbatl theexpectedthut may resultfml1l 
the variations in CfiUSltl factors, th~t an annual estbnnte sbould really l'evenl.'\Ve plun to 
revise tbese estimutesusingPBRF8CT (Liltleboyet 0.1, 1989) once' we meet the datil 
requirernent.~. 

l1ie VSLE relates soH l()s~ to tainfaU erosivity, R;Ule soil erodlbUity •. If; tbe 
slope of the lund. L$;a ctup fact()r~ C: nod n conservation prnctiec'nlctor. P. 'rh,~ so11 
loss D is thel) cnlctihuedas 

(1) !J=R·g·/.S·C·P. 

POl'the arc/uc(}vered in this study~ the ranges ofUSLE pammetel's ure given in Tttble 1. 
Value of 1 was used for pllrnmClerPJn uU areas. 

~rable 1: Ranges of.USLEparatnet\}fS for the study area. 

R 
K 
LS 
C 

Range 
85() .. 1300 
0.024 .. 0,039 
0.13 .W 4.8. 
0.16 .. Ot23 

Toesdm.nte tbe effector et;osion on yIeld, !ttl avernge yi.eld penalty factor 
derived from Aveyurd (1983) was used. 1~he l'csulltng. \falue of yletdmductinn .. r; wete 
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b~IS.cd·otlthe It1Cill· \t«.tUCi·,tlr{q~d.eunnrttl·()ot:putstbi,ol)t.(\hl: :.lheNet AgttiQulltit'tnlncou)c 
Lost '(NAIL)/forcnehSl~A. J\n41~nntivesnrc;lOius~ ib~' 'rcluU.onships dcv~lt)J)cd,by 
SitlQtlllUnd \t'tlPP' :{:UPPJ';}" ,\\'hlel), tlf.oduces :sottl~wJ):~t,bi'ghet <MUtmue"If, ol'loVse 
'pe~l~]~e~r(,Liute.t:H;)'yet~h 1989); to shmdtlte J!·r().sioll~p.todu~dvltyeirects, 

N~l.Agtlcul tnr;d~lhC('tl)e il1'()S(i -N.A;U~ 

Nt\.il~ lneo,q)Om(~s<lhe ditcpt; ,po~n"h\l nml~k:e:t '(to.nsl~q\H~Ut;te;5';.()rtlltt O{)J)ottl.H1ity 

oust to the:bmdht)luer;OflmrddeMtAJdU.tl(U} ,,,,-.the :,mntket vuluent fl:>t,:soncu~tJlltm: 
im~([lUle.<lue ttlredoced tltndiprtx(ucti\~lt}W' (J;i&IH:O 1)~ IL'w.lJt.ies Vt'i.nuldlfwltlt tbel'tltetlr 
so.i}crosltlttnuo the tutearJlr()dh~(h~Hy decline. 

:r.r.~}' ..... _ ........ ' ,'t****· . 
* ~~lI''''''~~ 

,. • I\: ! · :, ". ,~f!~~~J --",,~ 
tr$~' '. 
~'II.m~M:_ '" 

d~~~fl,o(.1. 

il'1~tlH;t~lIt1ttt 

. ~;!i~!)~ '. 
't~lm~ ,-'''"-...... 
'"a;,~"" ' 



NAtth ::; t;.AJL;a' l~(J ']);(1 
t 

where Al4iJ ts net 'fttrm income loss for cr(),P lover urena, 111ft is RI~etl of pixel, 

and ])lij is the .poteu.tlal Jeve.l of er(lSiotl. NAJL esUtllut~s,f()rLnchlu.tl cntchttlettt nn~ 

sho\VJl: iil table 2. 

Table 2; Net A&d~ttlturn11~lconle l .. (}sl::fNAIL) J989J90 Ijlt'J~'uohliU1 'cntchment, 

Land.use NAII1$m) NAIL{$lIi(I). 

Pastttre 1:5.5 3.9$ 
Cet~als 

Olherftlltluals 
Hotticnlture 

All uses 

2.7 
2.2,3 
(t6.8 

2.17 
48.37 
135 . .01 
4.27 

If these e,stimates reasDn~lbly reflect tJleaQtuullevels ()fef()sitlrttnkfng plnceb) 
La,ohlan Valley tUld the Sttnle levelQf prodllCtioIl.iS possible without degrudution t . tlieh, 

llendy 6 percent of potential agrioultumlincoUl.e is lost due to so11 er()slon~ '"his Is 
based on an estimated gl'OSS valueQf agricultural output or $358 hli:Uion in 1989 .. 90 for 
the Lachlan VaUey. This reducdonln potential income is rather srnnU compul'ed tn ~\ 

valu.e of 3.8.8 percent e.stlmuted L()f the'wheat .. sheepz-one of NSW by Sbldenuno Yapp 
(993), using econometric mer.hods. 

\"id.er Implications otL~nd DegrtlduoOll -'Vll~P 

NAIL incorporates the first ol'der hnpncts of degll\dation impart on the users of 
farm land. On the otber hand! lWLD t'epresentl) the second ()rder effects of d(~gttldation 

0(' the off .. site impaot-I), including the value of negativeexterllulities OOl'lle by othet' 

eoonomic ugent~ Ulan the Ianduserwho contributes mland degt'aotltlon. These 
impli.cations can vary wIdely and ate mther difficult to capture. The analytical 
frameWtll'k adopted in this study considers these implications under three categories -
EViL, ICOS and VEAL (Figure 1). 

The fitst, liViD measures the villue of lost income ()ppc)rtunities .to people who 
would nottna11y add vulue to the agricultullll pt()duct.~ th~lt as a result of degmdatinn are 
no longet pt()uuced. Those johs are externnl to the factors usuully included ill esthtmtes 

of opportlmlty cost so we can these ~BVIL '. the extermtl v~\Jue of incmne l()s\... 
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Tbesecond lnensut'C.1COS -- imposed\ costs on.society -) inoQi'potnlesthe 

potential social rUlllifieUliOllsa.~socj~tted \vith deteriotat:i.<m orenvirotlmetltalqwHity 
such as, iIlCft.Htscd: water tteatmcmcostsi lpst JectC(ttioll income anq.l'educedusset 
vnlues.OlherJmpliclltiohs, fOJ,"exUJllple, the-changes UrllOJl .. use v~tlues of 
ttlVirot1mel1Ull 1,nd ecOJogicalresolltcesSlloh l~~wnterbodiesal)d fnUllltalldflora 
h~bnnt.s n:regt()i)pedulldcl' VEttLt wh.ichis the value ofenvjronmenlal ~unenlty loss. At 
this smge,ho.wevet, Qnroutaouly permits valualiolior1Jsebe1)¢:tl~C) and no esUnuttes for 
VEAL me producedt 

lUt'eality,.tand degl'adatiQu on OnertlJ7m gelletutcs C()sts Oil ndjoinhtg f~al'nts, fot 
extullple frolll trampling of seedUngsdue tosedilnentdepositioJl, and on dIstant f'anlls 
due to impacts on.s~\liIlity, Suchlltlpttcts·tlre not CUJ.1-elitly illcorpotntedhl We allalytical 
framewotk as OUl'curtel1tunderstundhlg ~U1(l datu, availability do notuUow lISl0 isolate 
net effects. 

[J;xtenl (tll'<lIue qflnQouw .. l4N't ~ $Vll< 

eVIL t\ttempts to mca.s1.1re the. net l1ou .. f'arm tmtrket :value ofpotcntiallncome 
losses(ls a dIrect Ct11iscquence ~1f NA1L. This tepresents the value of income losses to 
the il\dividuuJs beyond the fnrm gate where the 01'08ion odginntes. It ,\Is() valies 
d.ependingon whether tbe effbcts are seell as aptivn.te individuttl or as a community but 
includes lost marketing, transport and processi.ng opponunities. 

A thorough estilTlnti.oJl of lJ,VIl.. tequires access to det~t11ed regimut1 inp.ut~l)utput 
coefficients for agriculturalactivltics. Such dUltl was not available f()r thecul'r'ent 
exercise. Therefore, the EVIL estimrttes reported itl Table 3 are based ()l1firSl 

apprOXimations usi.ng; the difference between grnssand local vulue of agriculttllltl. 
products. 

T~hle 3: 13xternal vulue of!llCQfile Lost (EVIL) J98919Q 

Land tlsel£\IJL ($I11£Ja) avu~ ($/hu) 

Pasture 2.86 0.73 
Cereals 
Other annuals 

Horticulture 
All uses 

0.98 
0.29 
0.22 

4.36 

1.00 
58.37 
43,74 

0.88 



Itn(},r.)$(~({c.os(~'anS'1(;i<!ty~lCqs 

Reduction JtlclWirolllllclltalql.Hlljty hllL='nSescostsQniJl(Uviduals IlltettUS of 
assetdeptech~doll,incret\.seddefensive expcJldlturc (Hldreducedproductivity of ilssets .. 
However isolating UJld asserhbling these coSt.~j.Jl[l llon~duplic~tt(wy ml;\llnerneed's 
cIlreful allolylIoalattellti{)ll .and requires an extensive 11;U)ge or dllta. 

Austl'nlinllcstimntes oftbe w.idcr iJloome lQssesflssoclated·with lnnd 
de.gl'udllti()l) are oon .. (}xistent bu(:may. be shullar 10 thQ.~e found in the USA. The best 
known of these sWdies is th~ttby CJatk et at (1985) which foundtlmt the rnlio of 1m ... 
fnrm·to ()ff .. fatm costs Cnot 111cluditlgEV/L) ranged from 1:2 to 1 :8.6 \vhh u best 
estimate of 1 ~4. For' the putposeo.f' this paper, we aSSume e(msel'vatively thnt it is 1:2 
beoause the recteationalimpact in Austl'alia is likely to be much less thatl that found in 
the USA. On this nssumpdoH, the/COS estimates would tepresertr a doubliJlg of NAIL 

estimates presented in 1'ahle 2. Otherttttios nrc possi.ble nnd aWRit more empirical 
work of: the type currently twdetutken by Dumsday lJt (1/. (1992). 

5. AN,AL )'SIS OFLANDDEGltp~DATION COSTS 

Economic at1nIY~1is belps identify and ussess the strength of linkugesand 
relationships between economic activity and economic ugents. Ie provides the basis for 

patiey planning and prognun development. In general. policies ate developed with 
broader objective focus at nationniol' state levels. They jnclude several progrums 
designed to meet policy objectives\ with possible variation ttt reghmllileveis. Programs 
in tt1fn are implemented as projects at a more local level-such as the farm or 
household level-, with narroW but compatlble focus with broader program and policy 

objectives. Execution of these pl'ojects in turn takes place at field or paddock level. 

These four levels correspOlld to the foul' .. fold hierarchy of sustoinability defined by 

Lowrance et al. (1986): field, farlll, region and natioh. Objective setting; planning and 

implementation at each of these levels would benefit from inforn:mtloI1 PI'om economic 
analyses, 

Analysis of degradation costs provides opportunities for deternlining whether a 
particular activity 01' land-use option should be facilitated Of encouraged through 
public policy nnd/or community initiatives, such us the National Landcnre .Pmgram. 
over other possIble uses. It highlights areus forpoUcy intcI'vention. prognull targeting 
and selection of project attdbutes. In this section the economic cost measures 
developed fot' soil erosion 1n the Lachlan catchment are analysed t() idelltify policy 

relevant infofmation. 

II 



f:.ost c!tqt«CtctiSt{llS 

It.ls no.teworthythat despite the low levels of ¢stitlUltedso.n etosi()Il httzatd over 
hotticultllntl lnml uses. for example the estimated economIc impact of etOsiOll upon 
them is substontlallyhigher per uniturendue to the high vnhJeoft}()dioultUl'tll cmps 
(['able 2). Also~ thel'enppears to ·be .cOJlSidcttlhle variation ill erosion lcvelsboth 
between regions uhd within regions among different Jand uses (MulJu,wuuJ"achchl" 
1993). Seasorml chttngcsinweuther pattCI'nscontdhute t('l1nticeuble year""lO,.yeM 
vtlt"iatio.l1s. Moreover, problems ltl'e nuiUlet uni.fol'tuly distributed ~tcn')ss space nor 
tllfough thne.2 

A1(mllC(?llUUU . .i3sues 

Under Australian coudiliollS, the nne of soH formation, even under most 
re$tdcted lUHd .. use options, may not compensate fbI' soH loss. Thus .. some level of soil 
erosion is ineviUlble. On tbemher hand, thete is a notahle concelHratiollof costs 

downstream j due to incremental contribut:\(ln to costs f['om the paddock leveL 

In a policy context, It is important to try and miJ1imise erosion at the furm level. 
Identification of factors contdbuting to erosion that is within the contt'Ol of hmd
holders would ptovidea leverage fot policy manipulation. Benefits could also be 
gained by restricting tbe avenues through which the eroded soil escapes the landscape 
into the watetcotu'ses thereby contdbuting to leOS. 

For insumcet a close look nt the USLE (Equation .1) which pl'cdicts potelHial 
sheet and dHerosion indicate that soU loss is affected by climatic, soil, topographical 
and crop management characteristics associtHed with the paddock. The parameter 
values in Table 1 also suggest that fot tl given paddockt the landholder has the greatest 
control over the ground cover faClOl' C and the conservation practice factor P, us he can 
adjust his agrcH1()mic practices. 

Another factor of interest to policy in Equation I is LS. which reflects the 

length of slope and the slope steepness. Although it would be difficult to change the 
topography of a farm, it would always be feasible to plan nppropdute latld-~tlses to suit 
topography to minimise erosion. There is, for exumple scope to prohibit deal'ing of 

slopes vulnerable to high erosion and to enfol'ce the CUfreill prohibition rot dearing 

stopes greater than 18%. 

2 Although. this pnpcr presents results for year 1989190; lhe analysis will be extended tu l~()VCr years 
1988/89 through 1992/93, {t'i currcnUy plnnlled, 

l2 
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~Policy insights cun ttlso bl,l g~liledbyexnmirtb)gth~ nssllmptlonsbehindlhe 
USLE. USLE Jgnt)tcssoiJ depositit1tl. Not nlltbe.el·o(iedsoJlcs~mpes theptlddock,Utl(] 
btsolne cnses sollucctetloJlcanimprovcptouuGtlvi!y{l'ongwaYi 1994).Cost:.-efr¢~tive 
mC.liJlS to tr~pd6positSttildmlnImlsingopportllllJtiC$ iorsOUeSC!lpe ito slrenm ()utlets 
would b~ effective Jnmnnughlg cx:msec:lllanCes~Theseare some examples·orp()Hcy 
relevAllt lnrormntia.J1 that comes out ·oftbe umd.y.sis.;rlJis lnformntiol1 will be used ill 
the following section toex.umlne,poli'oy(.':'tu1uJd;'}lesfor.pmmotihg soU cOnstru'ving lund

uSe pnlotices. 

NtltUfttl tesource nccounting «pproach t() land degt~ldutionc()st tlssessnrenttxnd 

analysis employed in this research ,has several impUcnti.ons 11)f l'e.source ttmnug~meut:, 
including allocution of public and .pdviHeresout:ces On re8e~trch, extensioIlaJltlpollcy 
development. 

A pdmarycdtel'ioll for public funding is tOllluximise net sochd puy",ol'f:. 
Hierarchical aggt~cgtllion ability in the GIS orrersalleffiCi.ehtUlean lOUCCOUlJt fOI' the 
resource C()sts of soIl productivity det)letion fl.Ssoclatetl with agricultul1nl pn)d~tcti.on, at 
each level or aggregation: farm, reglon, state. It also provides the flexibility to mutch 

appropriate policy responses to multiple objectives t1fresource use at each oftheRC 
operational stages. 

In this cont.ext. development 'of policy options to promott~ soil conserving 
management options nre investigated in the Jlext section. 

Policy nllnlysls 

It is widely commented thut the answer to finding the balance between 
economic levels of farm production and sochtUy acceptnbJe level of conservntionof 

rur-ell resources lIes in the integration of conservation principles into r:ropplng and 

gnlzJng systems. However, there seems to be poor coirtcideuce in cropping systems 
performance in terms ofprotltnbility and soU etosion hnzard (Swnehouse and Bohl, 
1993). WitHe it mt~y be possible to elhninate such differences through Kl1l1wt.edgc

based system imprOVell1ents in the long-run, pol.icymeusures toel1coumge 

economicaJfY···Ttltionnl farmers to adopt soH conserving practices fuay be Ileces~mry ill 
the interim. 



':tutgeUug polioles to teduce etosion losses iroOllhe tno.st vublel~npletu'eclS' 
would'beoW.~ suchpoIiey withpotellUallyhj!$b~~nllmtHllty tetUlnS,·t!S W~ll }ls:th~lt 

ndnhulse JmidhQlde·r reluctance, as those nreasnre mote Ukely l()pe a.ssoaia.tt~d wHb tbe 
lowest. fU,thl tetUl'tls. 

Likely eOCHl(lllltC.bupllc(\fjol1S of lnttoducing ,slIchu·rmticyweresludietllhrougb 
experir ... ellt(1tsltntll~ltions using tbe G1S~ 

hltb1sex,pel'illlel1t~the eC0t10rlllC hnl)ac4~ off introducing a 100m buffer l.otle 

along; the stream bari}ts f(')tsoll dep()silioll are .investigut.ed. 1.*h1s is· em tile aSSUItt1Jti(Hl 

tbat soUerodedf'tom the itttmedhlte.vlcinity of {be wntel'coursesure 111(:>St. likely to be 
w~~hed ;jnt~l the stteanl:Jlelwod<:cntlslugpQl1utioll'tnl1U providIng n vege.tulcdbttrrer 
\vmdd CllOOUi'll&e sedhllctl.t d~positi011. l1nposhlou ()fthebuffel' is ,ass(}ciutedwUh 
l'eQUee.cj. income oppm'tutl.ities from the affected lands (the cost). <:fhe benefit of the 
policy isassurued to be the saving lnassocialed lund degrudatlon costs (NAlI .. ,gVlL, 
and lenS ...;not fOllcing cost), ou thebusJsorpresentlttnd uses. Contribution to wildlife 
conservatiotl1 biodivetsity IIHuntenullce uuo inct'eu$cd recren.llonal ~Uld nesthetic vnlues 
flre llO~ aceountedforbut in sO.me cases nmy be subsliWtiUl. The result~ of t.his 
experhnent arc presented in }':I'lgufc 2. and Table 4~ 

All uses 

Annuals ~~~ 

o 0.2 0.4 0.6 0.8 
$rnUUon 

1 1.2 1.4 1.6 

fuure 2: Likely ecoIlomic impacts of im.posillg a 100 t1i.etJ~ Slretllll buffet- in the Luchlnn 
catchment 

Information depicted in figure 2 indicntes that a 1 nOm buffer almlg the rivel' 

con-idol's would nuly be eoollomicuUyefficlent over areas under pnsture.Howc\fer. 



ovet~nbeJlents~ofthe 1)()licy ·()ve·t,nU Ittnd""uses wOllld Jlt)t:bo. filt frotn vluul\';1 
ptu'ticubu'ly given the (~\Jtn~ntly lltHICC,OlftU.eQ enYltQtlt,l\\~IH~ll~uldsm~i~Hbenefitsrfolll 

bi otUversi ty 1'r\J1bl teuunce.ul1d, Uke.1ycOtlblbutio.n loheJtH~(~e in) pr()V'e.mclll.<i (SCo:fOl' 

cxnnlpleDu,msdt1:)'tU .(fl. {199!!). 

Table 4: Bff'ec.tof CUlTCilltlnnd"uses of n 100m su:Cftlu btlffetpoUcy itl the Littchlan 
Ctlt:ch.m¢:rH 

Undeveloped ., 
P~\Slure 

Cereals 
Annuals 
Horticulture 
l'>ubUc lu;nd fc 

Ct)lnptls1tit)11<if'dle~tfreotcili Aff~cl,ed arenas .(l%· nr ttlud 
~u~n urcnof laml use ill the regillll 

41.1 3.3 
44.4 4,9 

8 1 
"'.~ 3,6 

O.S S.() 

0.1 6.3 
5.7 4.9 

lnfonnation .in Tuble 4,is also of interest* It i'eveulsthut ciclse toSS p,ereent of 
the land faIling withitlthe butl:er are under low return latld,·uses~, and also that the l:Olt\1 

tlreil affected of those uses nre not slgnificum over:uU. 00 the t}(her hund the likely 
impuct (10 the high re:tUl'll hmd uses of annual crop industlies wld hort:icuftur:e is 
soolcwlmt slgulficnnt ns tho~e uses nre gencntlJ y ass(lciuted withmot'e fertile soBs 
(liong the river c()rtidots. 

'111h;s.uggests that ltltrnductiun of blanket p()Jjcje$t nVCl' differe,nl ct"npindustries 
would llOt be possible~ and any policicsneed l() consider the current laud U'St~ nptiotls 
and relative econn1ll1csass()ciated with each use. 

6~ l)ISCUSS'lC),N 

Bconmnic valuatlon of ltmd degr~ldatio111s conu'oversinl as many or the 
impUCUlltmS being. valued d(l nut have tangible mntket impa(.~ts ns measured in 
cou\"entionulODP, rathet tlu! cost.f.) would be in tCTll1!) of reductions in en~lirnnmelltll1 
quality. as attempted to cuptUl'C under \V 11..D ill this analysis. Although these vuluation 
e~ercises Catl1l0t comprehensively capture aU likely impacts. IJ1(, informatiun generat.t.~d 
indicates the dire.cdonof change in the envi.ronmenlid smtlls. 



~nH)Ols"b~\s¢d 11.10dellingi.\JwtQ:~ch used lnddswork fttcllitntes, t.bee~ttllmtion 
ofpolicynptlcllls nt \~J..dOtlS .()pet~l(i(mnlJe\teJs··tbl"v())Hb .. mitywitb l()ct{l··condtti.tmS~lld 
fOf()Veta:U t111et~.,d{lUul JtnslbiUt.y,~ to it teglcmnl deveb)prnexU ~Otn~xJ~, su¢hhie:r(lrefdctd 
phnmbl,8 u.Jld e\~{luatloupl:()ce,.')seswmddbe tlf 'UdVtlfllag() Itlprtmmting;c()llcUllve 
tesponsibUit}r .nrnOllg difJ:eret1t: shlkeh(11dcts. JtcouldtJl'or c.xJltnplG~ delhl')}lstJ'~uelli.e 
mutmd.·Juterdependcm~iCisofJndlv.iduulslo~lqutehntcilt 

r{l~ibUlty.:eq ub:ed ,ft}r such mjjtlstrtlenL.~.mtlstconle lht(}ugh a. beu(~r 
undel'SUlllding of the intdcm:~te,s of s()~l~tl,blplogJcul nmJ .pbystcnlsysJe:ms. Almlydc:ul 
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Ukelihood (if nnwnnted poli(~jt (lUtcomes. ·(jlS",bused lltlttttt\lre801lr~entodellhl.t\ntt(lWS 
s()me scope fop jnvestigallnt~, ul0nltoting tUldguidingpJ~lgl;e5s In such developO'H,Hlts. 
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