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~r;>(l)N(1}MOO~·· ·(j~$tn$:.···,.~F··:CjRli):lJ:t&~fID 

~~~StQ)~i,: A;~~PJJ~l1~~W£~~~J·. 
GlS~nASJJ~ NATlJ;RAt R1JJS()TJrRC.E 

ACCOUNTIN'G AfPP~()~Clt* ' 

CSIRO Olvhdno or WUdlHb & Ecology. 
J> 0 Box 841 Lynchntl1ACr 260Z 

Ph 06·242 1783; flux 06 .. Ml 3343 

Rapid lcchnologicnl udvunccmcllts und genetic iUlprovcntout.1) huvc 
mu~kcd the consequences or soB croaiot\ for AuslmUu's cfophUlds. 
Tightening economic pr~ssures nnd growing cnvlronmentnl nwureness 
demand greuter focus em clmng6$ in produot:!ve potential nnd off~sHc 
consoquences of dcgmdutJotl. Luck of reliablo quantitutive dtltu on Ihe 
rule nnd cxtcnf. or erosiollin different c.cologlcnl environmcnts, Innd .. 
usc systems and ,gcogrnphicul roglons inoreases the dsl, thut poHcy 
iultlllUves will be 11l6flloJont Ilud cvon counter"produotive. 

'1,io puper prescnls (l OIS .. bnscd ftutuml resourco UCcotUlt,ing 
framework for tho nssessmcnt of the economic cost.<J of lund 
dogl'udntlml over ext.enslve gcogruphtcul nrouti nnd Its usc for polley 
unulysls. A Jrumcwotk for t.he csUmutiofl of' NAlL (nct ogrlcullurul 
income loss) und EVIL (external value of income loss) Heross apuce 
and through thue Is presQnted. ProUrnlmlfY results of Ull nppUcnt]r)U /.() 
ussess the costs of sheet nnd rlll erosion over un (lfCn of NSW am 
disoussed. 

---------
• 1'111l9rl'relll!lltcd \0 UIO 311h I\lIllulllc()nr~r(!IICU of ~hQ AIlIiI"II11IlIlI\~rIClllhlrl~1 fl<:onom!c$ S()chHy. UnlwrllllY of 
Sydney. 9.11 Febnmry 1993, 

II 'niC Il\.llhor gnltcfully nl,)~flowletlnlllllhtj conltlbuUofls from MIke Y~1I118, PAIlI Wrtlkcr. Oub SmYlh nutl Ihe vll\lIl1hlu 
/\,!Sllltlillt:o Ilf Henl!!!!!' LYI1Ch. 



~.a1ld.·d~&h\dl~U()I\.t$··~···Ql~lQr'lhro~t·m.;tQnllsttJ·~1·.9~vltQUm6hl.(lqd.·$Ust"l.naPltlw·o(~.qrt .. ,·¢fjj~le:~t 
sedcl)tnry .·~~ri~lU)mrQ~··r)CV¢l()ntl)¢nt·Qt! c(,)mmercl~t· ·.n~ti.cqlt"r(' "\lpo~jaUt9i)¢@ '~eUl~InQnt:hU$ 
~t\~n he(m. bl~mOdfot\hl~l1rntQ'Qt~ ·q9~md*tt'on . ov¢r A\ist.tt\Jh~'l~f()pl~ll~SI <>ftcu. dQtl)~SnO 
live~tQOk t\fC t\ccl!$pd or Imvin~ u shhUl}terl~ct,oJl Qur ·r\\tlg~1tuldsbnt llicr¢t~~lngly wildure 
nnd fern1 tmhlltlls "rol)ahl~ »(ttlbutadsfmU(\fstMU$,' . 

Lqnddc~t1\df.\UOJliS u,. e~nnplcxphQn()mellOhj U leads to COMgQsln t¢s()~r¢cPto9~lCUvl.b' ~t 
tho t'>Ohlt of ()rlgttl(~jlliii't'nrnl) ll$ wel1~~hll(~c~\UU¢sftUihct~W"Y «()ft~rutm)ilt$ i~l)PUcutjon$ 
ate Ih¢r¢fOt'C dU'fetQUl nw prfm~t>, l).fOdUt(lr.s andothct' A\"$tmU(Uls !lnd vuty trqt~t t'~~iqn to 
regton. l~r()Jn the vl"w point of llle jJttfllct'S, ndVtlllCCS in. tcchnology nndohtmgos In l~nd use 
{ltltt¢rllS bnvo led ttl tiShl~ nWth yields, 'rc(;hnologlonlpfogrcss ccmccnls d.lc off~(jts of 
degl'lldntJoll. Onon the onacts iU'e Cll,ttlUtnUvo. lugged $U1d only eCOIl()lrtictl.lly $lut\Ulctlnt 
b~yotl(l a corlnht threShold. OcclIlrcnca (If dogt'lldntlOtl fflay therefore. not bccmuo 11 problem 
to t\ ftU~mc~~ until the sh~to uf deSfHdllthm cutlse.q significant losses hl pm(ltnhUHy, 'rills hn.q,\n 
the pma led soma analysts to considcr lund dogr,lduUofl us prlmurily (\ 'private' ecoltl)ttlic 
issue not wtu.rntnJng pubUc intervention (Kb;by andUlyU\, 1987). However. Chiflholm 
(1987,1988) and Sf mIen (1988) lmvc urgued tllllt tho existetlce of off"sHo effects (md the h'st 
welfnre of th(\ nl)O .. fnrm members of the society lIS sumohmt rCl,SOflS for govol'umcnt 
involvCOlt'UI in ubntCJl\cnt Ilnd l'ostot'ntlvc action. 

Morc recently this view has gnlflcd popularity with tllO growing awareness of the p{)tenUully 
irreversible mtturc of the dogmdnlion pt'ocess and its offects on the wider c<)mJllunity by Wt\)' 

()f declining ell Vh'OtUllCulal qul\1Ity, Prc.~s')l'e is 1\1so mounting on farmers to Jncrouse 
pl'Oductlvity due to falllus commodity ptiCCN nnd weakenIng demand. '1lesc (uld the 
increasing cOllccms ()Vor J\llurc sllslnltmbility of present agricultural systems have made hmd 
degradation nn unpm1uIll publlo policy issue 111 the t 990s. 

Land is u Unite l'CStml'CC thut is conditionally renewuble in nuturc (Yt1ung 1992). It. is the 
primnry medium for rood produotlon and nn essential clcmom of th~ ollvi.({)lltucntnl suppm1 
system, r111c tlhnUc.mgo few today'" ngdculturo Is thcrefb.ro to bteilK t.he nexus bct:woon 
pl'OdUClion !llld dcgl'ndntlon-both within und be~ond tho perimeter of the fm'm. MeeU01~ this 
chaHp.IlB'-' t'cquircs wider community partiolp!ltion, cffcctlva policy SUPP()t'l unct omolent 
program development. A brooder understanding of the (l$socinlCd COSls of soil (}egl'udn\.lc)Il to 
the prlvate tandhuldcr (\.t\d t.he (.lOmnlUutty ut;.lnrge Is n vital prerequisite in this process. 

However, there is II gcnetnlluck ()i' inl'o.l'llltltiOt1 on Ule ~ovcrllY und extont of tho problcnll, Us 
economic costs to the sooiety nrc not clem .. Available nntlouni csUnmtes rely hcuvUy 00 two 
studies conducted in the scventh!s emp10ying QbJccUvc tlsscssmctll ct'Hot'in (Sttlndll1a 
Ct)l1hulu¢c ()t) SOll COtHl(wvutiot\, 1971; l)l3HCJ 1978). 

Olvcn tho vusUlcss or' Ule AUSll'UUnn torrlt(wy Imd the frnglhl nnture (')f its cnvhutUnc.}fll. dUln 
for poUey unutysis Hced to be ()\)tnlucd wlthrcCcrencc to dtn~t'em ocolpgicul otlvh'onmcnts, 
lund uso sytttCnlS undg(logrnphlcnl rcglons. This puper describes l\ llrojCQt Hmt \utouds to 
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meet ·UJ!$ .'f4chnt$~~4.·.)~y,'i •.. ~11~t~tl~l" ;s.lPnt)S .·t\tl.d', ,nn~ly~'n~i·.·ule,: .••• ~xltfU~~\'~\lnfQi~UnJ.~~\:J(~.·.a~ttVQ 
e$thl)q(C~Qft,hp" it'ltiat~lt,U(J~' . ~ri6Qn dQ~m~~lfiQtl, ~)Sf~i~)grQ.$~,' :,j),tiJ~tP~\ft~: ,'~t~AiJ$bliU(\i 
Oc()srnpJil.Q"l lllfot*1ll3Uo;} "$){tn~'lll' (OrS)':l~l¢tlJO{ftlto~~;l~~n~plQ~~U:,;tQ;cQlnltq,,'~,tQr~'and 
dl~hl$e···tl\c, ·sp~tJ'\l J~I'QtmnUQn" ~~l·IQ-"~:!~stuJmt¢~;,p.t'l'.~QtJvcd 'bA~C~:Q~ii~rucQ$$·.nlQUqlB .. n.na 
fil"ul~UmUcAl :prognlJl~mh'~ (~Chiji<l"~~. ;f.R~O~~ glll,1~6Q$'''tW9 i(.t(md~,ICl~{lUJ\diprcs¢JltQUh\n 
naturaltcSo\tr(K'~lCCOtlAUmJ(NRI\),rtllm~W9rkt A.J,!\¢dlQd.gloUyto,u~a~$~:'hQe~(lnomlQcQ~tR 
ot' htnd dcgfndnuot)(lUd~lH '~pt,UCi\tlQh'OI~thntm¢tboddlt)lWl(), thoM$Q$sniont of epst~Qt'soU 
cf()si(mt'rOlt1 fhf,n"lnlld~()Vct$n\UNtlC(lI.looul Atc~ (S'Lt\,: G)'Utl84 hiNSWlsptc~<~ni¢tl,1)10 
dMU WIlS ()bH)lncdrthl1nl¥ lnun the AllstnlUtUvBOt~~\I:()r$unl~Uc-s (ADS)'nnd th~N.$WJ~Uhd 
lprorm~U(ltlCetlttQnnd SUPI)h~tn(111t¢d WUhdtttl~rrom vudoU$OSIRO'·t\~ld AllA~a~oQr¢¢~t 
J~ttlsr(1ssivQly the nnllJySJ.S wtn be ¢xtcmdcd.to COver tha oU1Qrlorms orl~ud d¢~r(ld«Uot\'by 
opplyfng UtO mOll,,)d()Jog~ dtlvolO{lcd h1 this pPf)cr Wilh tlpproptlnto vud~\tl{ms oVer NSW. 

Land dllg,r(\(,hUion Is II nutufu' rusourcc depletion problem. "hcrofbro n Is u$~I()Oibtcd wIth the 
reducUon of' b(!n~111ts enjoyeo by the usc of tlmt resourco. t)tffcreut deOnlHons of lnnd 
dOgfOdut,it1U hove rencoted this view (ChlU'tcrs H)87. BUI'f()w H~9l)j rIllO cssunce ofthasc 
den nhlons nro dUll. it ()C~urs us U result t)t' sovernl f{)rccs includltlS lmuuU) IlcUvhy nml the 
process i.s ')t)t toullly ravorslhtc, nod therefore involves potonUol loss of sooial benamS. 
HWHtU1 Inlcrfurencc C~Ul be positive ttl tonus 01' rcst()fUOVQ tuut cmlscrVt\tivc HlunUnumc.nlor 
ncguliv~tls boUovc(t hl most cllscs"" .... througll uccc!ertuion of m'lUru~ forces. Also 
cotlSldctinu Um gpntlul nttd tc'lmpornl dhrlcnstons of tho pmbtonh lund dugJ.'u(htUou may be 
dellflud ns follows; 

t.und dugl'udnlicm Clln fOSUlt from uny Cttus~tJvo f'llclm tfun chUl1i~US tho physical, 
chcndonl (,It bioiol4iQul sU.\lus or the ldnd tn t\ .mmuor thot chhel' reduces Us vnlue or 
the \lulue of relined resources lo"utcd on ()t.h,~r sHes. 

Values 01l1t cuo bu nlTuctcd bOlh 'on' ond 'off! fnrm luciudtl tha prescnt(md f\tture worth of 
both tungible and intnngJblo goods nnd sCi'vices. DccUu~ In producUon l)(){onttnl, hublHtl 
value. lmH stt1ruUO or reservoirs und f(!Crcuti!:.)U nUd ncsUlolie: vnlucs UiO some such axtuuplat:h 
'fl'HlY can Ulst) he utmrllcturlscd by fnufcuscd wuter troutmct\l undhllrl .. ~truaturc nu~lruanullcu 
Cllsts. 

Lnnd dcarudntl()f) Is consIdered to ho Ute most serious otlvlromncmnl prahhull c(>nfrmntng 
Austrutlu.lt: stoms rrotJllhc tlwt thlll .nandy huH'tho ntllblc l(lOti 19 cousldcr¢d 1() bo dOUl'tHjlld 
t() s()rnQ extent in n count.ry whore nmund 90pcr cont ()r th~ lnnd (.lummt SUPP<lrl vlublc 
commcrotnJ croppJ.m,lS;' ·"'>;18 (WOOdH. 1984; I)AHl~. 19B(»). fi\lrlJIQfmtm~. Austrutht'$ ItH\lm' 
dvers irH!iofUO lncteusll)tl trends In sunnity; hetlvy sediment IC)lHls lln!! buildup of nmrlcnt 
levels lc,\(Uug t() i ncrcu~ud inoidences of ulnnl bltXlI1m und dlstllp'dtill (If uquuUc hubi tuls. 

'rho: physicu} prtwcssas ()itlUfld duuruduUon urI) weU vt',cJorstond. tnle vnl:!ous Ibrrns or 
dQg'""1tluth~n (Ul(1 tJ\0 fnotofa UmiUJlS Us ~c.()urnphlcul ~Ptc{\d ura rcns()l1lthly won studied 
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')tmlQUh\d~ lOJbl)tJS l(~~ih ··H~~l.~l~ :JvnJl~r, .. l~,89l·'~~·OW,. ,1~l9.l}*.lbrQt~n\tl~)n,tl~Urr 
A\'$t~linn·e~)np,u')tlS,:tl()WC"~J·":'&·:btQ~I£l>~~Ud~n;,~n~n·il+'¢k thQ\;ltjV~!~;Qr',d~U\Hs"{~~!llte~:'It5r 
¢fle~'Jv(tnolJ~>~tlll~lYll~(GUlm¢i~~ .1~81l·~Unl1ru\U;fJlblWU$i.·!~,arl[UmJ.!'frtC9b~tfi"Ct:~lf 
1 089)f 'Mll$tc.(l,f~;lhe 'nVgllt\111o~~),{Wil~Q2els·1U~Hi~u:t(), ~m\~JQ~QYQ'~$,~~~'ll~nt$\bM~d:Qlt'~~U41tm 
cdf~rl"·(WO(1d$. 1984).)nl~ttl.lsn,d.¢qtn'i()lri_il(g;lcl~lthp~:UtlU\n~ip~t~¢il(lJt.~ .. Qf;:~nUln(mt¢$of: 
d¢t1r(ldl\U(ln.l\tld.·lllcl.rc('r(!C(s.(m.t.hc·cCOnoh,y~'l1Hs;not.omY'"¢($M'"UilmnOrtaot:d¢t,~®ntifQt 
rx,)tlqYd~vcJ(lpmef)t,'(~9mnn)nW¢U'U\;(1r:A"$(rnU~t U)$9)'.·Jt ~rSQ ·lner~MOs thed$~njAl::tx)liey 
lImhnJ ves wU1UQ·l ncfflulc.nt lU\d·(.w~nr t()(IJU~r produc.Uvo, 

Vnd()\ui. forms oflnmld¢~rt\dt\tf(m t1cc;UttJtr()\lghout;~he COUi\tcy,. SoU Qr()~H'm. $;lnn'S~UQrh 
ucldiOomJOtlf sn~uctJlI1l1 ttc.()lCU<)tltUld do~rod.nUOtlpt 'vc~cfUl.lvJl nt~ t,h~ gQnernlJy idcndJled 
tnrms of dCllt't·ld()Wm c()tlmmnly (l.ccotttn~()vCt tll1lblah~ll(Jsj SummntIsedhll~a.m~ 1 lltC Ih4 
vntltlus Ptoccssu.~ ofltuldut:!lntdulloi1. !l\C[ot$ uffccUml their dhntitmUonuo<.Hh(llr t\.~s()Oh\UQn 
with the ccot\omiq welhhelng of the: t'tlfttl. 

.. Oeclineln soli struotura 
• Oompa~tlon 
• SoU atouion 

·Ohomlcal 

• Pertllfty doph)tlon 
• AcldiflQaUQn 
• &\lInisntlon 

.. BICltogkmt 

• Organic mattor dGploUQn 
.. Reduction of $0\1 fauna 
• Pathogonlo Infaattltion 

, 
Nurrowlno profits \ 
Io$t opportuntUoa 

,QSl.UfL 

··NMYrol 
Qrtdowtnehla 

.. Soclo-oC()nPtydc 
ft~Ulhg 

" Property rlghta 
• PolkllOf; 
.. P110A$ 
• Wotilth 

Figure 1: Causes and Qonsequences oftllnd deg,#adatlon 
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~19,·tplJ~~ln~:IAt8~U~:$1.~n;!prQV1«¢{?;~f~d~r!!IJUr¢Uctlonft~:):m~d.,(rcr~t\J::fQrhl~\,ot!6:c$l1lUnn().o 
t\ndic)(~mlno$tholr'r¢l"uori$l\'n$;to.e{,pll'Qdt~r, . 

AnyJ~nd.us~·oplltm. ~b~t::Q~tlO$cS1Anijif()QI~hl~~J$\Qf·Wcqt~¢:tilnctl!ti:~~i:Ule.·rt$~:ol>~rQ$l~n)IQ 
Pl'\'notd~')rl to th(l (hm~U(}Sl."n~tJhQdQ~i'¢~()tJJ8no~uN~ ;WqI.4rit!t(j~/imdBwJd¢l~ fpr6v~~l¢.~\i 'In 
th~ lmduJ.nU'l1l(!r()pphnlt\Il(J.~t~11~91(~.l(16;()~!tll~!hQn!uttd.~r»'l$iQ,YeM(¢tPt\\~$t~nrh.Wheto."~t 
w/rut er()sfonJs nn~~or problorolo'h~,:(ld~rtQ~tuntstA~(O)al¢,rrl)lU~flnC$i:th\l:pd~cfmnf<,>r@ 
behInd WUlC.i' ct<lsionl$" (hQkbIQtlcQm~(nY :.pf W"lcrj~tmjlq4ibyj~mns ttdnd()t)$IUf()SJ(m/t~\t¢$ 
vury closely withl'uhlt'hUcrt)t,NllY ;Uld:ge.~(!rtUIYlm~reJlS~tltlrfhWUt(l$hl AUSU·Ulith ;J~~h:~$ vm~y 
frnlllllround O.02",O.Z Vlm!» Wnss«W('~SlllntheS(lmh.toor(>und8().r-30(J:f/h4hlhmJ$n~n 
In Ute n(lrth (Prc,ebnlrtl 19~J~l, SlmUllrfY. wlnd ~.mslojl:tcSQnS rromlh~ rQJ)lPvult)rfthernoU 
pU111010$ by tho [Otccsofwlnd; flsscnUlllly nmstfbrms()fer!)skm "tc.lrrevCffllblc • 

.IJl'ylmtd $t#i"Uy Is R ()ndUloncuuscd by un cxccs8of~s~tt (lrnlktdtuo mnlcthd hl thO toot 
zone. n OCqUrt~ hlthp s(UHlmmrc810Jls where rltlf;t hmd ClCtllijlgho$C()Ht.rlbutcd to risiuS 
w,uar lublo·ij. OnpUltliy dSll britlgs nit)iSllIrc with dI88()lv~d sulls to Ul~tmrnlC(l flne! wUen tbe 
soU drt.(,1,.I:) out UlrtlUsh cvup<>f(iUtm It lcnvcs dlssolvedsuHs hehind It) h.r~o ~OtlC(.mttnU(}Jls 
aunlcicnt 10 tmp;dr crop ptoductivity. jUlia lcuds to ptltlhll ubtwdpnmo.H (,If hmd only to be 
infested with hIghly suit tolcmnt scrub vcgCUtU()Il, thus f'urthcr dcpluUng the lund's produ¢Uv() 
ollpucH~. Onon these Junds bocmllc vulncrnbJo to windcfostml durlu" drought sct4~Ons due ttl 
top ~()n exposure tht()U3h ()vurgmi'Jng induced by (hc 8tdf"'lIck tlvnUuhlc tfJ UruZhlg l\if()(lkl Itt 
same nrous th1s Icmdli) tQ tho oxposuro or SltUno subsojl lJnd the Ibrmmic)fl of 8~dt so:dds. 

UQSldcs this, snUnesccpUt4C ub\o (lCCUr}i ()}I jb"lslopcs unci In d"tlhlU8C d<mrc,lfmlotli dudn,; wot 

g(mSQU~. fnlts pnvos tho Wtty f(lr tho fowmlion of suit pllila durlug dry SOllsonS ntH' stlllnl.lli()n 
()f surnH:a $.treums. 'f11/lrotbrol drylllnd snHnlt.~, wind c(nsitln. tlnd scrub luvnsic)Jl could ()CCUf 
ttl tuodcm ovor corwin aroas of siJuthurn Auat/uUtl. 

Irrlg(llum twliully occurs prtnmrlly in tUUiOClllU,OJ, with ml\Jof Jrrigation tiChOlllQS suob n~1) 

those (tlong tho Mtu'my",OnrllJ18 (Mf) l)l.I8in. Scri()Usly Mlncled Ut(lUS In(;lud~ th~ ~<i$rn:i~, 

W(tkO<,ll und Sll(~pp.trton dl$tt}cts. Inefl1clom IrrigutJ()f) mntuUlcmont. hmdcqunto dtuhmgo, 
loakngo from doli very systums nnd mnurully ()(.lcurrlo8 sulhsud\\oo wntcr muvonu:~m mv 
believed to be the pthlCtpUl cml~s. Apurt rrom lIt;tricultut'tll 1()~1.icSt th1s is nlsu JuutUnu to 
slgnUlcnnt cXlcrhdl cOSL.~ llS tha Mt) dver sYfit.cm nlso nerves tdnrge w'btm conuuurtity In Ul(1 

soutb. where prt"grasslvo $t)lt buill up h~$ led l()scrioml wutcr qunUt~ prot \OUlS. This Is ulso 
ussoclntud with fost rccrcmlormJ \mpol·tunitlc~. 

1\(:itll/ltJati(JIt is n rcucntlr r~QOinllfICd problom hI Ule whom!l'sh(!Cp bt,H of scmlhcrn AustmUu 
with tinmUlJ ntinfbH oxceedlng 500nuu, ,.1db Is bCUtlVCd to he CUlIScQ by Hccclortliion ()f Ihe 
Itumrnl leaohlng process of S()Jl6 duo to ~~¢ttJlln ugrOnt)tnic ptur.nlccs, Repented (..JUn! vllUon ()f 
Jogumn .. bus~d pnsturca Of gratin lcgumolh continued tcolOvnl ()f tllklllino (lilmt and uJllm~ll 

rm:)(Ju~. Of sun Ie ttpld build liP froUl hwrCItIiCd lave) of soli otgllnlc mlutor und thu flxccs$lV() 
uscn of uoldJryiUg nUtnucnous 'QrUUs~rs tU'o ,bund to be Ute nu~()r ctn,(fUlS, fthcro is n non,... 
tlncnr rcluUUf)Shtpb<Jtwecn cmp yields ~tn(lsoU oeJ(Jhy. As crop yieUL~ d~cUu.o nJrm~tS omlOr 
ahan8<l crops or QPrlly Umo itl rcatoro ~(ln pH to pwnwhle lovels. Some nuldfw Is 



b.·w.,', ... ··~. VC,·,t§15,".·,t, e,':', t"Prt){]U'U,",t,tv.'·',l."t" ~".','·,ifit'6m,".~.-, ·,S':;~.',':,.,'.,','.,S,",·,t,l,·',t,t, :',:,1,",1,1, M,',',' :tJ',A,',,',:t".;,''','.'(),'.','tdlt,b.'.,j,l\V'. '.1, d" t.··,'t'.·, ':'":6,·',.··.f··,,t,V,:,1,',·.·f','~,',·.:',· '. ,1.,fI",·,.,·',·,'.,/i,",··:'·,·,';::;',' . ,"'" .,' .. , ""'''i ,,"~ q"":"""I,~~l~,t'.,lV,l":'\"~""!i:J"., . it~~, d9),~ 
w~lti(~~~/d~(e"lU,'t~~fJl):Q)l\~~Q$lS;(~iJ{ur'J'$~iJ~$ogl~(mlilmnMtr~'li)n~t~ij~tm\9r~~lnJnfty{','. 

$trt,af,'i'(ll', tlepleflll~t, .Is 'ntS(l''l\:'h~¥(~~U~(''br:;'fJCtf~l'~A~1;i~j~~ijlfgii,ni~\in~g,t1!1Q'Wc('~~ln~;"~Qn~;(g 
b~¢omutu~tdQt,.gnt1:" mpnlt"p)qnt:gf(jv'UlyJUJrn~(tiQ~J11;tbf:i,Q:"t~rt,1~:,"~~N~lQ\)'!{l "', Jl\~t'1Qt$ 
Imothe S()ntnnl~{" raStdetalh«'nutJvlOc~\~rs~ll,Qr~\\Hl~tt'~.,tnjp ~m$h. .~~U:~~$t'~'lm«Qt'" 
l'roc~~sQS~ +llUlns (It\1SuH. croPJm~' nwn"tQ'ytQld:l'¢C~~~¢' l~f\dhI8 oV~fftt.mn11olrt~fQ~¢,d 
rtluoffmld wU'Qt¢rt1~Jun lossc~~ aQmpn~UQtlb~:hcny,t~uJtlvAUon.¢Q\¥ltmldni;:Jln~(.wibAU 
tltOlst\ltc wghnCStct1ntlJ1UC~. trJ.rlPU~8, by~~t~kt ~WU~#~H$hI4 i9\1td,vnU()ltorgQn~l\m 
¢(ltlsld~te(l toC()ottfbUIC> to nus t~J1umQn., f{Q.v¢t$m,tCtlulro$ d¢¢p'rlm~lfl~mtdpl»fitl~QJn~ht;to 
restore orQ~\nl0 lnn(tOl:. 

PerltUr>' tlel>lmim~ ts n COJt)plcx; phCf,lQtJIUI)Otl t~d5hU! tt$ .~~ c()n$¢<,UIQO¢~ otl ()tl~ tlrmQtQ 
processes dtscllssetl nb(wQ., n Is (lOCO JlsSt}Qlutcd wfUlu\Ud¢jU h~UQbbJt4rt(Unlqp:~UU$ •. )O~SCjt 
otgnni(;t munor nJ'tl:!lJdng the l1h~slcn!prtlpcrUe.rt ur soH Umt: .rcgulllfcsth" t.v~\fh\btnt.yQrphmt 
nutrll.uns, such as tho son (,ft nfiU th~ cnU<mexchnugp oopn~Uy. It could JUUC! t() ~iUJ1U1Cnnt 
pr<)duaUvit.y tosses by c()nstnlh1in~ me Clem gltlWlh rmd tl1t~df)g the s(lH tnlct(lbhll nuUvlty 
nnd mnk.tng crops vUhlQrnblc 10 luu/mlHJftla 'n.rtMWUllJ!t.¥. RcclnmntlQu costS Vttry Ulnlnly 
depending nn tho enURe. 

l)f~8rtufllli(m of vcl~ltmUl{m (IIuJ (illcro(l(1l1m(Ult by Hl(}O(/>* wtttuis is scuef'UUy u UUhnUnlLh:m of a 
series (If ()thUl' dogrttdllUomti prooet{scs thut nlter the b'(1~dlvcr6ItY through chnngcs In phwt 
dcnRil~. ~pccies C(ltTlpos.lt.lon J plm}l vigour und th() nljUlt.y ()f;vQ~otIlIlQO ftl C()fllflQlU with oneh 
()U1Cr nod muurnUy ():Ccurriug t~St8 nnd pfcdtttt)rthWt'}Ody wecOs nrc SQrJousJ.y ·deplctina UtI.) 
produotlvit.y Of A\l8trnUu'~ tfUluuhHlds but woods (tOO 018(1 n problem olSQwhllto fbl' untlvQ 
vCgIlUlU(Ht l!uf$lllypt d(lol1nc in f\u'nlluuds Is n U()nlntOI1. CXUJnpf\l\ At> nlHO noted undlQ.fl the 
dllgrudcd vogt\tuti v~ cover nHows Ute (!roslvc tUlcrgy ()f wind dud wnter to ;i(" dh\wtly Oll fha 
soU thus anhnnuit\g the rnw of' soU erosion. 

Hoving bric.fly deflncd lund dcgrndnUoll nncJ IdomHtcd Us onCelS ()I\ rllrm prndtWlfVfty HOd 
rlHmUuetnent costs. lho R1Uowinn dl~ougsl()n olms u( duvclophtlj 0 ftmncwork U') unulyse nnd 
USRU88 thcgo Impacfs. 

B.ti'Uttts of I:lt)lI OrtlSh.1tl urc incvnubly long term in nnHu't} lUld Ilrc rX)t~nUully Irrcv('\l'sfbJtl~ 
'11Ct'.cf'(>rc it d0nl,; WithH(whll wolfnro of futurfl a~ncrrttlt)ns, Supply ()f hutd .tn thQ cc(momy h. 
mU~d btu, sUpply of products fr(lHl fl. VnrlO" with Its (Iunltt)', huUvlduul fur,mcrs uro hU't\QJy 
t)rlce lukcts nne! hUIlCQ the domnnd curvo they ,'nee lsncndy ncrfctUly uJusUc (thlo DO in 
rtJguru ~). 



Ffgure 2: lioonQrniO CQst Of land degradatlon 

11ms (>no wuy of mOUStH'tug thu (4)stH of dCQtndnt.lon Is 10 OStJllloto tllO luss 1.0 (loo»oJl110 t¢Ut 

uS8<m\tuc.d wIth the shUlJi in (he· supply curve (ndJI,mted ft)r cimngt)s in rchulvepducs 'nnd 
cost.snntl also lcchuologtoal Ohl1"8(1), 't1USt ht)WC3vr.n'; requIres kl10Wle<JIlC of' fndtvldunl 
supply curves tm U J)fO(hwt by PI1~uot bnt~'s~ 'fl)o. uhQr"uUve apprmlch Is to osdmuto 010 
cnpltnUscd pr~SClm vulue of rho reduoU(m In ttmJre lneoml; from (ho UMSOI, c(mvonUonnH)', 
this 1s done urlder (lurt'Ctll pd~\j but siven lIlt! condlUonnUy renowable nUJUfc ()f' lhe l~~60t, 
Utero 8eutns to be n gO()O cuse for ussuming incfcllsod SCllfCUy. 

3.2.1 CmZC(qlf cif (}pp()t'ttmlf~v <:(Jsr 

1116 concept or ~;mpm'tunHy COSI ()rf~r$ t\ tmmns ()(imputing VUhUlfi to the ua.a of resourcos 
whct'O tnurkQt.s do nut ~rovidtl u ltlQiUlJnglili CHUmtUo ()f costs\ ~l111,) Intricaoies Invt)lvcd 1.1\ (ho 
ti~nnlltt)n Qf (){lpCJtwnUy C()st f\lrS(,n uroa'on l~t'Cb~st uc)clHnontcd tn til() oxclumge bctWCCfl 
Vi)h R(X)t(UltWcissensc.l und do J(,)Ug (1980) imd Vlln VuurQn"nd~o" (1089)1 

Opportunity (;l(:u:ts nrlsc (Juo 1<) nHcrm~UYo In~nijg()mCHl rCahncN nnd/()r uses or resuurces unci 
dcnned 11$ (he bctloOt$ forgone tn Ule profit mmdml$hu~ llUcrnQUvc.l~(mtl()mlc thcQry tcll~ us 
Utnt nroOis wlu bomnximlscd when lbe, vuluc ntMnrshmt J'hysicuJ Product (MPP) cqUllJS its 
fllQ.tketpdcc. Alt~rtllnJvcly we cttndcnnc Utls (i~ the ml.nlmum income the furtucr wmUd 
t<:>rgQ by loslng one unit ()J.'thc reSQurce. whl~h Irk lurn lsthe flrivUto ()VfKwtunltycosli of fhQ 
rc})()urcc dcpJcUt)n~ 
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~~pp(il~8g) ,Un!l~S,Ul~\t\.·m~;',f¢$}6t,::,rtr>n\rJUj··~t~$J~in,,(qn·,~l(9)~l\D!!~~:'(1l9,~~q~,~,!ful:Jn~tl/i~g~{~mt) 
tiro"""".,·· ."""", ": .ri'·'''.''c.i,'o'''·'',:, ''';/~S:lllc'li.\.,.i\tl~i'l~;,\.a,,, (l':lt'" '''('~ ,,···)·~~lithjl··'tfl\)"' "·l11~l ... t' ; ,it'",,· ")1 'J,,~ll J()\y,Cf.ft'{l,\N,J.Jlp,t ';~: .', ". ~Q~lJ", ~'~, .t,~~~,1MU~~(,~~<!t~~~~~:,'v~1" :.{1~~.8 Hlr.n~~ 1 
IbetC~ijl~S'r¢tt;ll~9rr:,!p~1'~ijU(H13It.,,:·l)\lt}I.~bcS'~!'tw~,i·~)D'fimn(~U¢B,}I~~~:;t~!'(Yf~)!\~ltti$'19hl)\~.~unltt~~ 
PA,d l~lHsdtftl<nl~' 01/: til~ ·~pntU"QhbSQ;mUnlllh~iot~l:~ost$lnv~)lv¢.U~A:$Qbtt¢tVcd:tr()mimQ 
tlllfUer dISCY$$\()j). ·lm~in¢¢~l$'(Q;C()ll$lner'(lfi~··nQt;'Qtf¢titB:iQt)lmo'\\b\'(>i'ilppm"Qb~~lIJ~,((itdQ';'t.() 
Include ~Jl th~ c(}~uhMQ~ovcrllho e~QJu)unot,heorY ,tQn~?u$i,th"~,prmn9;\tJ()l.J")t;top·ut~;,'Jjmy 
not be tHllclcnt t)oy~nftl Jho:pt(Ull tJluxhlll$ltl9C(}tnbnnltl~)lt,.qhd ,hnl'k)nc$ 'e,,'in i.~PPQrt\UlhY 
C()Sts with such ORO. 

lJU("tt~t crJIIsfl'llilm; (Uulfttt"(}Me 11l'eJWW~e 

'fhcnmUtJes In nwmhllltmNlv~e$8 ·()f budsote\)il~tr~dnl$ 40d lnqk,Orkuowl¢d~o e()uttl~<l' with 
me ass~JClntcd risk,~ dUI> to b{nb ",Uurnl. tunlnUlt'kol il\OrOt8 .()I\QU, do tUn llllowtho f~ltmot~ m 
prolit mn~imIS(l in un uncrUlSfMth\oo ma'U\t}f:. for jn.$14nC~t 'fll,rtncts~ cntlnnitlltcmsml.ohdors 
nmt tho nnturc tlft.h~tr oth"r tl8(,d costs nmyre~l~dre them to ensure tl.· muller mtm'n on their 
business thun cun hu u4)hlevcd without: cndnnged'lSI)()icntlot fuuu'U lu(,!mml"'~tts oilco 1$ till) 
{~nso llurtlculnrly in,x)()r Cttll> ycnrs. 'nils pruCUf.ltll inability or nml1crs to dltlgJiP~ 
e4tlHOmlcully t{()und input lavels fUn}, niso co.littlbuto to (hiS nituilUon,tJse ()f oxtra doses or 
fertiliser t() nfTsct Jo$;S (If top 60U Is tukon us such nn Qxutn~tu in fhis uttulysls. 

/\14 fertiUser used III m'()dU(,tlJcul Incrouscs, me mnrgJunl prxxhlut POI' unU or f'''~tmsor 
dhnhll$ilcS. pcrhups baytmd its U~hH\l CC)St4 ttl tho sumo WIly (he vnh,o (tmpuled) of (:JUfPut 
lost through crosiun musllncrcnsa. 1l1orcf()fC t}lU mud QPpmttmlty c()stof soil Cf<'S'Orl (on~ 
sUe) l~ the sum of 1he lossC$ in MPP of {crUUser due, to OVtW tlJmU(.H.\U(.)fl elf fctUliacr beyond 
Us c.c¢lnomic Ol)(irnol !<wel. plus the net valuo ()f crop I{)~sc~ fhrgt)uu lbJQ Ui> eroded top floil. 
'11115 is identical to the eC(}fl\')mic cost of on .. ~itQ effects ()f tmil crosion wo havQ dc,flned 
catHer. 

11lis mUslr~nilS (hut t.hc opportunity costs of soU aroskm inolude bmh incrcused opcruting 
costs tlnd nuJuccd bot)utlts, BOUlt' of thoso C()sts Ilrc nhH) nssc>ciatcd Wifh dejlnlduUt>n induced 
Qhunaus to crop mixes und rotuUoll prucUCC&. UIUumtcJy. howevc,,, it aU U'(mshltos f,hroush to 
incomu !lUU overall fnrm PJ~oflUlbHH;yj 

II we)uld (\It", )'icld COHl~ to the wldel' ccoumny as thAt portil)t) of InpUls used on 11l~,rncjont 
ueUvlUcs could bu used em rnm'O l1roductlvc. nctiVltics clsnwhct'c, un tho cconmnic ()pl,hrmm 
tlllot;!ut.lonis fbuud when fIle vuluo of thu murglnul prOduclls ~"lun' in un unos, As SUoll, both 
in f)dvut{~ CC()Jlomtc scmse us well us society's p()lnt oJ' view. ont) needs toconshJor both exttu 
costs of)pr()duQUon duo 10 soU orosiuu. (l$ well l~'il tho vl.ll~o of foraonl) benefits tn tlH,mSUrc 
mo deCline itl proOI, .. muxfmhl1ug InC()IJIC $11'(1)01 due to lost produotlvIty ()f thO nuturuJ 
andow,mmt, 

We nino nced to consider ut (hln atugc. tho rcpctltivQ value of tho JumJ r"sourco (lUll brings 
Ume hlto out "nuly!,jenl frnmcw()rk, AHbOUt~b vnJunUQu of ph Intt! nnd s()ohll time preference> 
is an l,ren or sorne (lobule 1n ¢cot)omtos. t.t tbls atugc we Qun cleul'ly nssume 'hnt m lottst th~re 



n 
i@··dl$atJ9t;~\tnl1ren~~:ibgJW~~n:,t.Jl~;;lW~1,tJlU~~·nfQ.r~f¢'l~~/ l,a;,~9n~r,~U~ .. UJP:~:~~Y~ltl~\.t~ml$' pt 
UtO .. ·.d.l$~ufit,· ;·t~(~t·.P;I'~Ot~~'t~,J.'l'"r:~~~ll)l: · .. ~J,)4:;·ptlV~\'.~'.'flpJ~"iP.r~r¢tQtl~~;,,'·1.Qn~t$ "~I:n ·~!Vqt8.6Il~~g 
~tw~~'l~oc.lm '~"dptlv~\(O:QPll<)tl,gnUf ;CO~J~;O~,r¢$o\Jrq~$ tmd'lu~turn Jcml '\Si;:~I()QlnlWQlr~ru 
tl~s,,~~SI through Us ().frccl~fltQ$()ijrc~ult~/(!¢(J'$t'my, 

WU C{U) th,~~\\t~>N smmlUl.ttHO dU'f~n~nt,;6~)ur¢¢s"~\d m~MUJ'¢$ tH1upJ)QliUnH,y co~ts ct¢tlt¢d (1Il 
tlOd oJft\lntt du~ tt)$QU Qt()slou".s alvf.1n ln1';\blc h 

Tnb~ct: Som'Cus ttndmQ~urQ$t\I'dUr¢l\ml,c()St, alrool11$ 
................... ) .. l_"!,I,L~~~~'~.~'t*t'ltl'j!"·:: J.J,t,),j( ... 'f~~.I!)',(,,¥ r't,,,':p: i,'.'<.) )~~ •. ',hn'J:·)L.".,,'f ,,~~,~* u.:-J.tI 

~S~ttlulhlOlUl\C9Uhl (,~An~~;l (~"."J,' n~~I\I,~f~!lq~~)tiJllC(}n!~!:.2~~i ...... Ll"""". ~ 
/Jriwut! Camiwmlty 
Ib.t u~t Income 
tU. (l).tm""lli\tu Ilrh~c 
dlsc\)\mtcd nl 
UllU~.~llnt"n,n~t 
rllt01 

I(l$lll~l iM,)m~ 
iU UlIO'Ki.\l prkc 
dl$C:Q~mh~d 11\ 
~~1Chd Itlhmllit 
*'l1lU~ 

4.1~hmud l)rl\l~\Hl (),t<ltMI·~()qt~l 
Qo()(m\lllllf\)Q~t$ . ". . (jj)I)dl1IJI1Uylb$$ 
IInd·m~tkcl~lNJtmunt(y Jon 11udmnt'k~t~IVI)QI'{unl'Y 
tI.t IllI}t~~lIWh:'" IQ$~ \)1 $OQh11nrWO 
~lI.c~mntqd @ nhnik~~ i dl$ct.lIl11t~d q~ ~()l.llllll 

~n\t'SQ deIlnltitms tit) not Q"pturo tho uuturul fluctuuUons in crop prl1ducrlvHy nrI6ltl~~ tlwmtuh 
olitnudc vurhlbtlltYI eW!1 nnd tho cltUnuus in eCOllollllu vnthlblll~ HUll offcut fUrmor bt~ht\Vl()ur. 
tn rcnUty h()w~wert thasl,! vildnblo8 nrc Nt!~nUlonnt and onnm)( be lsnOl'tld, '1110. tUm.,"l 
o~tJmotJ,()n procodut'C di~()U8~(!d Inter Oil wonld 1I,(lc()mUUXhl('(l (Iuch vuritlbHlly wHhln the 
Ilv{\ilUbiUty e)f duttl., t~Ol' (;lXUlllplo, effeot ()(l Sl111 Ql'oslon Is mainly felt wh~n (,Ihor 
cnvlrunuu;mtul nU:zIl;)rS uru lI,nun c<'uHhu')lvc (l"nl 19K?), ~nler(.~lt()r(h croston 'ncrcu~os lho 
luoomo risk, dU\l to uncontroUnhlo wenthor COIlf.UltOtlS. 

4. NnturnlJlcsotU~Cc A(~,~()unUns (Nl~A) 

"'hy NRA? 

"110 aim or un~ uccUlJutlnu SYli1cm Is to provldo mIHHla~lInl'nt InfbrUlutiOtl suHnhlc ttw 
unul)'~lnB tho pus!. pUl'f()rnUlIlCP und \0 phUl fbt (ho futut'e. 'ntut is why nit buslnnuH 
enterprisos, bin und small. construct IhL,lr annun.l UCCCluntS, 'n,o some prlncll)lc IlppHus to n 
mulonul oconomy. The only difl\woncu Is thllt thora Is tl sttlndnl'd Pl'uoUCO of 'w"Wnu ofllt 
investment costs In business nccmHllS. ut 113lUlt us on uxcrclsG ()f lOX mlnhulsmlou. A& w~ do 
not pay G.xpliclt tuxes (hr UUl usc ()f mllul'tll cndQwtucnts,,··,.mhcli mun in thG ftlrm of' 
dOlcrlornUujJ (mvlrnnUlcml und lust Income O{lJ)urhHllUes-doproclm!o!\ nf nOlund ttsscts Is 
noUher included ttl n"tioual tU)CmUltR not' In most modQls u~cd ftw much .p()licy nSSCStiUlL)nt. 

,'hls (lr}p~'ou(lh, hOWQVUI'i eml), UUlkcij sonSQ Ht "flluund r~'s()ur(;cs ute s() nlmndum lImt they 
hnvo flO nlllrafnni vullle" nlld O()I) b~~ 1'Cl!nrdod us IIn'Co gUls ~)f' nutui'e" (UCPOUO 1992). 



~A:t, ··atl:i(laQ'~Utlttt(f~lliU.~~Wtkj 

Ntltt .• nU·llQso\,rC~iAC~O\lnUOLl'()tr~r8.:i.\crn~mpW()tk';tJ11~~$~.'t:Jn.~91~i\mUtl"fnn'u·~tnr'~J:\rgSO"f~$t 
.tho CtlvtteUlJn~JH, m\dthQ . ¢c('nonlY~~$et)H"~I~:n~\U(fn~R()\~.tCQ ncc()'\ll'U~~~YSI\}lllSbQ~m 
WlUl J\ C(lOVc,ntlOln\lnce<>uuUnuthnncwprk ijnd'Jh~n;«r;ultctthu'~ost ()llr¢~mu~c~ Uofirndn'U(,t. 
lUlddeplctlon~ 

fro do thta. how~Y~r. it 18 nC~,C8~t'ty t{)hIlVO"CCeS~tQ t",r~~nmmUlla oNmvltomuu.\t~ I'¢.soyrcc 
tunl fU'O(luClUml dtttn ()rsnllisu(HnH) (l COhCf'OOt. (QrttPQrtdUUd &llutl~lrrutOQwotk. 

O~()i~mphlo Inroruult1on Syst¢llls «)JS) "rtlvW¢s 00 oxc~Uontp'"t.rQrm UHlr~ntli$O nuchdotn 
and tJl(,\U C(l,tlst.ruct II CllSl"Jbu$cd tCS(lUj'ce ncC(UmUUll $YS1Pnl (Yt1UUl~H~O~),OI\ c()mpJ~U"n, 
such nCC()lml~WiJI Rhow uacJ\Jl hlftmuuUou HlIOh ua thcmUhHllc(}Sla ot'S(JU crosf(>n,(!~))H ()f 
buUd Ut) or floil ncldHy. tUmUHl cost of dOrt)foatnllc)'h cto. 

'n1tl: procedure ft)f the CQllsl,ntCt!ml or n Het of cnS ... bns¢d (\~cOuul~J curulblc (li' cst.hmHhlQth(l 
nnnuni C()st ot~ hUld dQl~rndt\llon Iuvolves silvernl steps. 

L f)¢vot()l)nlum or S()illlUcJ cHllHltl" dntllbuno 

Ii. lJovolopmam of fho ngl'lcuhumllundusc nod production dmllbnso 

IU. Compututkm of n~Ummc.s (,)1' nllntml dO~lrndnU()n t'~\tus und tholl- oncets on 
pl'oduotfvlty lind inoolllu. 

4. J .1. f)evl~lt)pI1U!lU of lite soil mltJ cUlllmlc (/mtliJcIS(} 

D(unllcd soH nnd slc)J'W nlUl1s of tho study rcglvn tU'c uvnlluble fi'um 'he Murrtty .... l)urJlng 
nnsln Cormnh.if\lt)fl llud lilt> CSU~O Dlvhdon or sollSI wllh vilrylnu d~L~rcu~ or uc(!Urnoy for 
dlfferom St1il pl\rtunQt~~rs. A UlOp (Jvcr'IIlY process wt\s om,ll()yod using (}IS SOnWIlI'() to (lXU'UCI 
tho bcst (lvnJJubla Infbrmntlon from thasa two amu·clls. Theso hlfbmuulc)l) w~rQ tlUpplCIll'llUcd 
by duta from YIlPP tUld CJlbb(HlS (H>87) to dcvolop new umps dcllmmtlug fil>mlul dlatrlbuUol) 
of dtff'c.mnl soil types und slope uUlOgurie:s ftw th~l stud~1 nnm, 

4,/.2. /JtfVti/opmcU1f ()! Ihe agrltmlltU'(lllanrllls(! database 

DnHl ern uurlculHlI'nl IlUlduSIJ ami prudlwlloll wm; uhmlncd fi'om tho 1989 .. 90 IlQrirJuH\lI'1II 
consu~ of the Auslrutinu rlm'cuu of SUUhdJu8CAnS) lind C()flt1!~l'ed fur spl\Unl lnootlRlstcnclos. 
tJ11crc uro throe C!UI.(,uortQS of prlnclpul hHlduso rocc)rth,u.l hy tho Ans~ trhuy 1m} n orQlmlnu 
nrc.m. nown pnstllf'O urOH lIud u residual which c()otl1Jns ulllmpmvod POSlUfO, IftlOa. etc. 'l'h() 
dlst.rlbuUotl ("t UlOtiC tlu'ca CUIUL~()l'ios V{Uty over dU',(omUl litrmn. bUI uro ,'oluted to tho ovcl'nll 
rurm ijl~lJ, ThQ nvcmuc f)U'tn slzo Il<.morully tnQr~URU6 w()alorly th)nl th'" COIU)!. nncl 1m dOO$ tho 
nm!tuhudo of f'flHlduuJ fnrm nr(Ul. 

AilS dutn hOWOVOf. uro flQllhcr oruuIllscd by Holl IYfl'~6 nor do Utuy ..:unlt\ln InrOl'tluulon tlml 
cnn bQ USQ;d to csthmuo tho dlslrihutlon ul' cmps naraSH thum; irJlurCf(lfc 0 cmuhlmtlton of 
t.cClll\iqUQS luvulvlna OIS ... busod mup overluy rm)c~}81h antclUlo Inma~t urutly»ls und 
nmthcumUcul pwgrnrnmlnl' WIlS employed It)f th~ rl)UlloQtHlcUl of obsorvod CI'opplUt! UI'CUR 



11' 

o~(n~ ' .. v(ldt)ll$ .SQlloIUt~8U1q~Uuns~i ·U~$Qml~lWtb~I)~fl~ JfiVQlvQ$ W~ IdQm.l n~~'tlOtlot t\ 
~'~re¢tmc$Supronlc t\)r(~'~ll'S qUd'J)nHtUt9s~n(\mpn1:tl:by'mQlub,"t\~IR lltJd·:tho. U~~()tIJlds 
I nfotllU\nQn whh ·ttaOlor'C(mstrAljH8nlmutthc mJln~ ofl~nd U$Q lSlld¢tl~r)' whQrcQocl\'crOl) 
lYIW IS t(~Qt~d, 

1110 fO$uh: In n tnt)snJp ()f ptxec16 "n.oh ~D'1t~),tlim\tely lktl\~ Qndlnuscdoccotdhl~ tei whu.l 
they grew nit,) Wlmtthl$'lll'f){JUt~Uon Wtls w()l'th~ 

4.1.3 Ass£~~~sllwnt O/<U)SIS ()llamld~Bl'lulatl(m 

111Ct Innd dCgfiltliHI()J\ t\S8C8$m~nt Ill'obJQll\ hW()lvcS lW() nn~ol' atolls; dcvclt)llh\Ll physiCOl 
estimates uf the eXI.onl or 6()Ud¢(JrudtlUr>n. tlnd hl\VUUo~ VJ\h,t(lH t() ucdvO ec~)nQmtocsUrnUfca 
busod ()n·du!j\rn(ftlU()n~pr'Xluodvlly crltcdtlf 

1'horo oro tW() oommon npprmloh(,R t() lhc r)hyal('nl USRCSfuncnt ()f'h\ud dot4fndtnl<ml 

CUfl'(ml, slums nS8(!SAmcn( bllRCU ()tl vlsunl observnU()Jl of' uxtstlnu d~'urn(lnd()n 
nnd; 
<!tllnputnt.km Of'lIDICt.tllll dogmdnUon UnznfdUwmn4h l)nHJafi~l!blll\cd prvdtutlvo 
Ul()('luIN. 

Itnoh or Ihus~l upprQtUJh~)s hUH Its own Hlfcn~ths Ilud wcnknossos. l)ire<:a mCl\SU~Qm~mt~ 
()ttwtdo. n brouder ovorview lind nrc ufflJful for soutnl~ up b~~nohmnrks f'Or futuro cOnll)urls(),)s, 
However, being C)bJet1t.ivo orh:mte(l thoy oro more likely f() osUmilto till) extent t)f dcsru(JnUon 
with Ilttlo Ol1'lp/)I\618 on lh~ degr(~o (ll' {)COUl'1\lIlCU (If U pUfUoulnr prohlem, Pt'(lCQSa hUlled 
cHUmut.cs on tllo uthul' Imnd provldns n bU$ls ltw (lsthllmhlij dcgr~c ()f lmJ)tHJI t\nd onn hel 
~Hnph)YQd U$ (\ COSI .. cflU{ltiVC) «)()J R)r dovoloplns Hme sOl'los ostim(U,'s. rnll.)y nr'O pm'tlr.uhwly 
('>Owerfu1 whon goud bcuohmut'k oHtlnuucs uro nvnllllblo. PC)t the prosent.lmrposQ nl' Qt,flvins 
nmnnd esthmltOH tbr tlntufnl t·\.~nUI'CO IlG{!l)Unl.iujJ PIH'POSOS tho PfO(u.um.,.hnRod m()dalUnL~ 
nppr()[wh wns tlOllsldured muJ'c rcluYllnt, liS lllll"()vldus (\ usof\ll WilY of interpolatlnu botwc~m 
bCJlchnmrk dmn which is only Uyuih\blo 1\1 c(mJ'I:iC sonlo ntuJ for sorHlafcd Um" ptwlodH. 

'rho physiQul U8HCjS~munt ()f soil ~f()sl\)t1ls hnsod on UlQ proccss mmJcJ Unlvcl'Rnl Boll l.~u8s 

liquuUon (tJsJ.~m dovul(.)pod hl fho US (Wlsclunolcr ulld Smith 1978), MOdlJlcd versions of 
t.ho cqutlllon nduptcd to Austrulhm c()ndltlolls uro !lIst) oyuilnhlo (l~(,scwoll om' Jldwm'ds, 
H)88). A revlscd t:!umputcdsau vC~61()n of UStAl, IUJSI .. ll hug rCtlt)nlly heon 1'(~lonsod tn tho 
US (llolHmj 1902). 

Appllomlml of Ihls oqmllJou (a m1t unCOriunon und".' AUHtmllufl conditions (FI'oohlllrn IJl £II, 
1989. Ynpp 1980, \VnU19DO). 1·lnwlwor, t.he "vnHnbIJit~ or dnln to mn USJ-iU Ulid(!J' 

~-.... -,...--..... 

2 Mt\lh()\hlhlijhlllllldvllll!!liJIllIllll~\ 1I11h"/D IIrl1f111 will ho fCl'orlolllll W(ll.k~r Illld Y{IIIII~ Imn IIml 01/1111' limhllt)lIIl1l~ 
1'IIlhlilmlloll« (wm lllllllj'I,~.W\" 
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l\\ltlll'{lIJun"c(JOdl.lJ(ll,}:$ 1BV~ljf Ihtntip(lmltlvnrl()URipnrl\f119t'Qt~Uc¢d:~~"~§:JJ9r.t,wdJl)t90s.h 
lutQtP(lJnllohi(\ntl,Qxll*(JvoltlU(~h!,Ul~~¢(J'(m,."vJU1"blc:tc80nt'Qb:cVldtnlu~'~rrt'~(}lndfh\QHll!l~n9), 

4.~.J Cc:wumwlttm ()/' tJ$A/£I1Stlfn#t~s 

'1'0 USL/11 c.{~nl.tnUp8 soU l()~s,'thr(ju~~h $h¢Qt nllddU,~t()6Ionb(\HQd <>nUu, tOtH' nu\lor ftlcl.()ts 
ntlcuUlllJ s()Ucraalnn, ThUy (\fU ,rcptc$utucdby: 
.. rt. clltHnt.(l Ql'ONlvlly, 
.. K. H()ll (m)dlbHltYl 
I) L~St tOP'lU,iuphYlund 
it Cl'. lunduso Of om I' muuuncmutU, 

~111iJ USIJllttc()rrmrl\t(~a th080 J\Hltms to utvo A~/~K1Jl01Ji Whc,fe. A 16 lho ,Iomputcd son 108$1 
R Is tho rnhlfltU .. rumlff 'll~()slvUy fnoh:w, K la n R()U (~r()dlhnuy fnQI(li, l~ Is the sic)!)" length 
fn(~H\I". S Is Ih~ Hlopo HtOQfltlCSS fnot.Clr. C Is ~\ covcrnUttlnnQUlont fnotol!, untl P Is t\ supporting 
fYrul,;UCO f)lutCU', ,\ Is gonort'Uy csrlmlltcd (U~ n longtlmo Rvoto8lllltUlm~J !loll h)S6 undQI! olhmHlo, 
son. t~1Pt)LU'(lPhlcnJ Ilnd crop uHUlOCl.nl)cnt pruollccs j'cpro8ontod hy tho dnln. UOWI.WQI" with 
uJ'proPt'hUo Hcl~}clltln ()t lIa illctor vuluoa and aomn c(mtf()vCr~IYI tlst,,!! oun hI.) Ilsod to 
csUnuuu thQ uvOrlll~l.l Roll losa f(lr U llnrtlouhu' (lwJ)phJLl Pl'1I0UCO undor t~lvan mluftlU"soH 
OllUllluamcnt roglfUcH; Tho fdolll solull(ll1 1.0 thin problem In 1.0 fun t)8~Ja thftlUuh 
P'lRfiJlCfl~(J;lIHlcbl1Y ell,. 01, J98V) but thts n~qld"os much rnurc In(c>rIun!lon und t~J HUQ/l 1\11 U 
rcl1noll'l¢nt hesl lat'l umll n pll(n nccuullUug sy»tullIln opomUl1fHlJ for n hU'ga afOOI 

HUltfJd on thu dntu authored III tho ells BoH ul'oslu/l cstlnullas wore compul~d ()VOl! pixcols with 
tlulfbrlu tutrdlllliJH. rr'hu"m were IUfO!' nggro811lcd ()\lor the ~nUr(} SttAt In tho tmClIlitudy tJSf"t! 
fnotol'S C' nnd P wom c()mbln~d to romI n slnutQ fnolot C'P. t,)(lscd on YoOp unci CHbtH)IlH 
(1987). 

fL I' l~'stl/lU:J1iJ:JJJ...oj:.mml.uaJ1YJ.J~~.u{~'lr.t/Jg,,~~JJlW:(JLiJ.1t/J}JJl 

4.3./ l£ros/()Il"I)f'()t/llctlvily 1'(1lmlollshlps 

nncet or crosion on cr<'lP yields rostllw frmll cc)mplox Inhll'lwtlona IUnollg s()11 prnparUtlS, 
ot()P oluu'UClcfistlt1S, lind tho provnlllng cHmura. A61ndlolltod ~nrUor, mnmlgcruont pructlt'tls 
UUlt. reflect Icohn()lo1&lcnl pr()8roS~ eRn mo~k I1lt' llffc()ls of ol'miitHl on amp productivity to t\ 

IIlt'a" extont. It hh Ihcrilfc'>I'c. dU'floult to cGlnhllsh dirQCl clluSJd f(,~lmlunahJpa hetweon l'Iuca of' 
soli crosion nndl'cduoUon In crop yl~lds duo tt) ct'oslou"IJI(illcodsoll dO/z,'ndnUoll (t .. nl 1985). 

'''lls Is rof1oowd In lho llnuclW of llvnllnblo quunlltnUvc rasOlli'uh ~)\II(h.Hl d (lfl emslem's lmpnol 
()rl cr()p'prmtuOU()1l urmmd Ula Uloho dOHpllo VUHl Ufat'UWra dQnllIlL~ wi' tho ImhJotlt. Hcset\.tt,h 
rcpcll't.cd tn two rccent rovlcwa flrmly cSlobliah Un,," ,~r()sl(m 10wo1'(; tllO produoUvll.y ()f tho 



l~~$Q~tc.hln~U$tt·qnUQnpro$l('n~l)l·od(,¢uvnY;tQlt\UQn$,flll~$l$:!ll$p l'"tUc.rUmU¢<ltAvrulMilg 
h\forll'l\UOtl tor~OmQSt)llSt\ntl'QtQP$>tIO'10tOr'Q~i(¢~,Q~gll'ovJU¢n,®(~'!J¢1l¢':(\11~0' 'U~Q$~;'t¢$\nt$ 
over VlldousctoPS., sons. ,cumnt¢$.tl1ilJllt~QlT1e~tl)Ole~~~S'POgj~l¢ UlVCf$i(y pfcxpcd.ltQnnll 
OPPfOtlQJ)CS (Hl\J)loy¢d,OnU\~ Qtherh~~\ddh¢ilnher¢ntl~ low JbtUHty "hW¢l()Ctl\Ost A\l$tr.~Untl 
~oUs llodthoU' vcrY~lorqQmru\tl$onWI(h ~hp$Q(W~ottlp¢tmq NortbAJuer1eu l'¢rtQQf 
f)xtropolalioflS bllscd OtlaXp¢dQl\~S ov¢rs~~'$ QY~n hutd~r t~lJum·U'y. ThGfOnlt"l3,t.hlsst\i4¥ 
rolies hcuvUy on (.ho scnnt infotmuU<m l\\,t,UAbl()' lrotn Ule limlted AusU't\lhtn sonrCC,$. 

Whenevor dnftt wns found lobe illc<.mcIU$ivQ or p~jnmQUn8 doci$lons were mlidpontl)o bMls 
()f collooUvc knowledge ()r $cycit\llnformcd m,)\1j'(:O$, 

Avcynrd (1983) fClxlrlod tlUl(: nn\in yield roduoUons attributed to ¢rQsit)tl are "round 0.52 
porcent POf tonnc!hn US observed (ltl stntdl plots at" red duptox solis or NS\V. WhUe (1986), 
In his review or soli erosion nnd ;lL~r1Cll1tural produ~tlvlty muted thnt duplex soils appeared to 
be morc pronc to pn)dU~livlty losses duc to cl'osion. 

~,4 6~'tlUl(ltlCltl ().f(?';')nawi(~c.asti' ;,tha palMa (U~oQUlJ1. 

4.4.) Net Agriculwralillcame { .. oss (NAIL) 

In the analysis thut follows it is assumed (hut, erosiuJ\ rosults in produotivity losses. ,mel thnt 
the I\l(llr~ Jnlldusc pnwticca would not signHlountly impmvu the ptOductlvity of lnnd. 1110 
costs (')1' any rcsl:onulon activities uro separated from uormul fnrrn costs u.s (hoy buve Ulelr 
own opportunity C()S(H. Pm' cxump)o. dovclt>pmcnt oftnnO .... substlttHitlg t,cclumlogy Is 
expected t() reduce the cosL') or SOli loss -greenhouse prodllotion. Howover. leclutologio~\l 
devolclpOlonts nnd uppllcuUons arc m11 sociUlly cost.loss lUi resources employed btwe 
O!'Jx,lltunlt.y costa elsewhere. 

rhe foHowing medal Is used to comput.e NAIL. the modol trollts farm's n xed unO vurillbic 
costS scpar'~lely. Fixed costs (CFt) ure not expected t.o olmngc WlUl loss itl productivity. 
DeoUnes h) soil productlvUy, !l()wQvcr. Ut'o nssun1cd to change vudublo costs (CVI) like 
h{~rvcst JUbOllt, processIng alld soiling expenSeS Which ure n iimot!on t)f Unnl output kwel. 
RcducUon ttl vntlabJo cost. Is a saving to the farmer. whUe it isnn income loss (.0 the sellers 
or those 1 npUls. 

4" AHhnUahfl{l«h, H<~,ill d\lPO~,hl,i'lIl. hMj,X"mir,lbutedt"o b'$I,lr~rt . .IIl1," h,i, m\~'1 of 111,(I1l, Huvlnt ~oil,$ln !\I~~trn.lln 11/111 I,lvCtll<lM. 
/Jel¢()tlv\.l ~h'!f)Q~lllo\)lffll!ooil\~¢d willi croplllt}il CrOilil1nClt\I$clI"lgnllicnntdlllllu8u t(l{i~rIC\lltul'lIl "\lid-ii, 
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li6t"il"'l\'cllt'tQtlucl i\iH "'1 \ ',' If '.{jt,;' ···.it···hq~i:f:orlil;\> r ,;n' ·fi .. , " "1, it iH" I' 
'e' ... ~~ .. 1-\ ..... ,.' .• ,n •....... ':.' ,.~,: .~~t,~~~~9,.,.~ ...••. ~ •.. ~r ... ~,g ., .. 9,' ,~"""Q~S···lor."J{::Q~QAACJCQP" ."tl",.~"v¢n 
nlXc~1~j,(h(),·valt~Q"Qt,QJl~rurtPJt\CQm~>lp~l$c'R·AU1a ... r.$ltom~~(ot$Qlt)lll~l .. ·mt\~ip¢.CQJfi~Ut¢d:,~~ 
tQnOW$~ 

(~) 

(8) 

AI, and A.N detlolc$,U1C U!\rJ,Qultufl\l inC(mlcpel' llu toru croll wtUlnnd wlthout;soll et()~lon 
~~pCCUV0W· 

Assuming thut the ctfeot, of tJl¢ fnrm income losses t\t the plxCCllc.ve14epQndontho level ott 
ptnput Vi (touu"s/lm)locnl vl\luo of outPUt L V, m\rm~gtltc ptico,$/tonne), the ObSCl'vcd 

erosion rmo J)UI (lonnes/hn). lllld the nssumcd productivity itlSacs x (per cent), 'fhCl'clnro, 

when the ;1J"CU of Ol'Op J in plxcel t\ Ata (hu) is known, the not ugrIoultuml inemue 10$s (NAIL) 

ounha computed by the t'~)llowlng cquut1on. 

NAII"}!I ::; 1: All.'tll X Ala X 1')/11 
I 

(4) 

Although Ulis income iti mcmmrcd I()( u given croll yeurt there is a pcrpat.unl hl8S or Hun 
hlcomc llS thare is a pcrmntlcnt Ions of cndowmcnt.. 'Olorel'oto given the nlUl'kCl rute or 
interest (0, the privutt" value ot' NAn .. , NA1{"p can be obHllned by dividIng cqlJlUion(4) by i 

to obtain the discounted vtduc on parp(~t.ulty~. 

Similurly the vulue c>f NAIL to Ule communitY, NAlJ"'c Ottn be obtained by dividing 

equntlon(4) by r I which represents the sooial interest rmc. 

4.4.2 IExwl'Ilal Vel/Ue of Income Lt;ss (EVIL) 

,110 cxtcrntll vulue Of income loss (EVIL) is dUforonl to NAIL In film IiVllJ nlcnSllfOS non .. 
ftu'm income lossos us u direct consC(IUcnco ot' NAl~. 'nth; l'cprcsantft the value of lncomo 
losses to Ute lndividuuls beyond th~ form aute whore the ¢roSion originates. It ulso vories 
dcpamUng on whether tho cfJccls Ute soon us n pJivntc individuul or us u community hut 
includeg 'Ic)st marketing. trnuarxlrl und proccmdng opporUlttlUus, 

$ .' . 1Jll!q()UI\lIllu(!y"t l~rpemHy l,' U~lllUne!.lh\!rQ ~1ll)lt,)UIC1~IllIhIi\lII!I.Hlrl) nf th~\ Ml!lIt lona. ullhOtlgb (MlI1et91\r~ 
l'uUiU/I1l.ld to !lav04/1bol'lftll, l*U1"II)Nh(irl~m) h. Icrnt~ ~rl)hph4't\1j\X!lItl()lh 



ni~r/~~ ."~~.l.·';P~ .• ···p~n.il~~):~.~,,··n .·,t~(19ng" .. ·.~R··t}:1~··fe~~l' •.. p~.,~~m»,t: .. 1~1'··.· v~~~~,:~~g~d, ·9rt·· ··f(U'tt\' .()l~·tpl1t 
VA., {$!tQlUiQ'"l)l('l ~)b$¢ry¢dQt9gl()n~r~n¢ ·1)k.)I~n{t::Ul~J~.$\)ril¢4;prQtJu~Uvlt,~JO$S~$ Xi 

(5) 

USing tlt(lCOU\p~tlbtetlQt"U~)Jl$'OOd'lhnS tbl' NI\~nt\dfot'\ ~lv9llprOOt~QUvHy lQ~s,·Qf~!rQ 
per ut}lt orson lossf\1f Q(\ohcronlln n ,glVct) pi1\¢Ql tl. th~ v~lQe ot: cxt¢m1\llllcom~rt~).s~c$ 
ElI1t) may he computcdns ;l'ollo\\lS% 

(0) 

(7) 

(8) 

Therefore, when the arCil of crop i in tllo plx(zel n.t 1\/4 (hll) is knowll, the nVlL cun be 
'~t.){llputcd by the l'()Ut)wtna oquution. 

l.~Vll'a ~ }: OJ 4ft X Alil X D{II (9) 
I 

Although this IW'OlllC loss is mCllfmrcd tor a given crop your. there is u pc.rpotualloss ot'thnt 
in(K)me us theJ'C IN U pormnnent loss of (~nd()wmcnt, 111Crcfol'c given tho nmrkot nue or 
interest (i), the privlllo I~Vll", EVil .. ,) cun be obtu1ned by dividing cqunUon(6) by t to obmin 

1110 discounted vnlue on P\!tllCtulty. Slnlilllrly the VttlUc ()f rsVIL to tJ\(~ con:mmuit.y. IlV/La 
cnn be ohtalncd b~ divln!ng equntlon(4) t .. y r. which represt~nts tho s()(lh\llntcrc~t rutc. 

Once NAn. lmel BVU .. 1'11,"'0 tx'tf.'ll (!('II1lPUlcd fQr each plxcel it is ~\~ rcl::H.ivaly t}U$Y ellS exorcIse 
to run thase I'm tlny rcgi(lfl; f'llROUl'CO typo or politlY constraint" 'nIl,) two entitles oun he udded 
(oobtnln tho Net huzomo Loss (NlL) hy the Rooicty due to hmd dogrmJnU()U. 

NAII~ + I!Vl/.. w: NU, ( 10) 

In ordor to obtnln u prc .. "flnvpur ()f tho dUlbrence tn nmunlt\ldo between NAil .. und l1l'Jl~ 

value added tn Of'tlP cC)Ilnuodltiesr VAl' WUS UPPf(JXhmllC!d hy the dlflbrcnce betweon tlm fllJ'lU 

I!utoprlce nm1 tho unit Oross Vfi.luo of Pl'o<htcUotl (GVP) Qf cOlllmodlUcs I(lr th1s pllm sludy. 
,'llis Inay not be u realistic llssumption as tho vnhto netded Inoludes UO,l only murkodng und 
sorvice opportunities inolmJcd in Ute OV1) btU also n myriad of othor proccss.1nS oJlPurtunlt.h!s 
as well, 

Th¢SO nro dlfiloult 1,(,) mc~\surc In (\ stmjc ihutlcW()l'k tUtti h'ttly l'¢l)rcsunt dynnmlc t'otutiul1shlps 
witb tomrHmll cncets, J~uU npprccl~tlon of such effects Wfltmnta n complete Input·()Utput 
ilJl(dYRis wiUt $CCf(W(\l Unkngc$ hl U goneru! c'l"nU)rlumfhullBwork. Such un tlnnl~'sis would 
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~~~J,(~l~"d\Q: :t~u: .• jn"t"pll~r::.¢~¢~.t$:,9f:Ql·~·rQr~9t\~,nn+,(~t~\ ... tt'99nl~· ·QPpooUrutfC$i. ~)rt!itlt¢, 'wl~¢r 
eC~11:~)n)y* .. niwnfql~'()eonbIQ,~»~J~$j~;i:ptUl~d,9(~;¢~ts'on·.U,p'¢40q~m~,pt~· Ul~\U$C '01' hmut 
$\lb$UhHltHlltl:~~rlCQlt\'t¢'fQr.p~r~~JltWo~¢mQn~<}r;¢rQ~ltm,i,QJ·f¢QUlfilf9W~V~t.tf.l)~i.f.Q.ith9·\'cry 
nnhtt<l o.t>Utqo1<~t¢is~~mtJH.$rc$()q(CQ r¢qultcJue.nts,l(: wmonW;;h~ CQ~latl¢~(!d:iJU'llnter stQ~r 
llt¥tho'pr<)ject, 

in this sccllot\ th~'ljhyslcnlpXl¢n~undth¢cc()nomtQ c()stsln hmn$of NAlt"Al~u uvtt, nrlslng 
thtou~h Wtthw cl'oslcm for tile sntUstlcnll(lC.tll urea Ot~\ngu is COnlJl\Stcd nun di$¢uS$cdi 

5.1 a'~tlf.r(lLal!JJ.~ 

Onutgc is t\ roluti\'~ty sm~\U St~A tn UluCcnttnl tr~blelntl(.J.s or NSW nndC(lvcrs no arCl\Or 

2.8f~15 hn (mt of wht~h 2.;1.44~ hn were under ugrlctthurulttsQs in 1989/90 (AllS 199J)~ 111C 
S(,n is ptcd()mlnaully of d,m!ex gt(lUJ) with rehnivcly fUtlAll ttnl(\~ of slJ'uc(urcdolnYt tile Untill 
hmd usc p.rnctlce,~ of the llrou nrc gruztuu, horucuhuro und to II Umitco ¢xtettt ccton' Md ()thQr 
tumuul cf'Opplnu,. r.,·1Qrc ttum SO per CtJnt of tJle urea is in slo[)O ch~~ ahove 10 per c~nh 
nlUtough muoh of the culUvULt('fl Is rCHlrlctcd to IC)WCt' slt1f)e~, 

tn this tuullysJg the physicul extent or crosi()fl WAS CQntputud tUlly ov¢r HIO ugdcultuml m:cns 
and thus exclude li1usc ~\rens cmlsldet~d us residU(l) in the Ans su~tJallcs\ NOlletheless fIJ()Sl 
()f t·ln)sfl residual (tn,ms ure ulsn tattler native pmituro und uro in rUol occltsltmtlily used felt' 
gmzlug. 

fnh~ uuuuni uVentge soU e"Qston esUnUltc OVQr four mron ngrleultumJ lam! uses um given in 
Tablo 2. CHvun lhe vcry hlUh Pll1{X>tUon or grnzintl pn)pcrttos over hlgh",r slopes nod thu high 
cfoditliUty of duplex solis fclut.ivcly htgh erosion 111!UfO f()f ~ral.lng urcus is OXI.Xlctcd • 

.J!~bl~~ 2:~asUnHl(ed sqU.crosl(JtV~rtU~'fcrc,ntcrontn.~!l!~ftleg .. . .' I ' ....... ~' .. 
Lnnd Usc EstIrl-Hued soU ioss Annual lolnt soil movement 

... . Iv ~")t~t,eftlhi~~ptlrl (Ipnno~), " . 
OruzJnu 
Ce.rcnts 
Other llJlflUt\!S 

1 t t~m 411,8'31 
2.94 4.846 
~.S4 488 

'nm cc<lt\otllio CQsts of SQlI cr()sJ(m on USdCUltlu'Ul prQPcrUcs In torUlS ()1" NAU,J Is f)rCscl1llJd 
In 1'ublc ~ with the. prlvutc dlscmulhJl Is tlPtc.wordw thut dC6pitu the l()w levels llt CfllhlHltcd 
soil ¢toRloo ()Vo( hortIcultural ihdilsttios, tU~ cstJmntod cC.Qnomlo tmpact of croSiotl up()n 
dlCnt 1$ 6~hst.unUAny hl!th~r twnmh uron dUQ t() the hh'~h vnluc 01 cr{)p thoy produce, 



~tv¢n::ulgx¢~Um,{uc:~J~j~ffi~Q)v~lY~:~rr'"~fJ,P\ntutyll'nr~\t'~"lQb)«r\fP~Qt~I~:1(i,,;hntll"{(9S~~90::J(PJ'~ 
t.:)~~.·~~~.j.··~();llq"l~l.ifa~U~;,~!~::~~t)"~f<()$t~iJ\'~~t~U~b)~~;,ur~Uh~!i~~S(·:f~r;CQ"ll~'I\th():,~V~~.·'1l11~,.'flgut<l 

a~~3~A b~ $lulC(Ut .'111,: U(~s'a)~ :slmm\tl~J\.S,{U~t~,nP:tld; ~tmp;:~t~9,~1: \'§l.)sj)n:ec~mmnQJttQ 
motr~l,e$thl.l.nl(!(J,th~'i~i~ld t~~J;~~$$OOH\f~.WHht:ult()nll~ or aQUilassl)Cr' hn thr~'usb$hcct 
(UJd·: rlll;¢r')SJ~mntent(.)~'nd~Ja:,~t·t~nt(av~r\N$'YN. 

~Mh Qt' J2gngticldtnrnl ¢nt¢mtt~~~hl0nl"Bijh~\$thu8n)r8on:~:\'toUtlU$$lt9~ Jt,lUt{9"POt 
au!') to St,n ~ro$lont'rhls IUlS.IIl1011cfltltlQS m\tf,\1)J'~~'Pt"blq l~vcl$:()r·ctosrpn:) (\$ WcUa$Q,) 
pltmnl tlS ··nHlellotutlvo :tne~~LJte$ over du~rptCilt:hlijd\'$~,H,mtcnQr1~s~ 

~ 'l*llblca!~Ncti;~a..dcuJtutnl!ttC()m(tLoss 19~J.l?O ....... " ..... ·· ~"""'~'.''''''. ,~~ .........,.., ~,'''I.' ~""'""'!'"," ... ",_ " .,., •. , . 

Ltlnd:i~tl!le ; II I .. _~! ~.. : }IA1~~,r$l1tll~ , ,.N'1~L'$J. _ 
Onlzlng ()i62ZZ.rrt·~ 
CCfenlS l~3J 2,15P 
Other~mrnHtls 86.72 ',6.uS? 

__ '~,l(~~ll~la:;.r.!.l.,fn;.;,~f~o," _____ , _~ .,.,.,.. .• ,_" -.: _l_(12 ...... I(;;,.;)9~ .......... ~ ........... _""'I'."..... ....., ~'~_~7 ........ ()t*U.- . .",,~ ... ~ 

",,,AU uses 51~4 ... ,411!769, •. , . I '.) 

'nlO oxternal vuluo ()f' c:m n'fIU Income h)8S due to soil Cf()Sitlll rUn(H!ts the lost lnooma 
0pr~ormJlltic~ (() non" .. n.rtn individuals. Acc()f(Ungly tho lllrgcst' Impuct Is fI,Jen 011 thosu 
industries which pmduao outPUl wHh hl!~h lavel of' on;.nlrm hl{mts-lYJth Uo(lds 11110 
sctvie~~-such llS ImrUculturc crable 4~f 

(Jnlzlnn ().63 23,07"1 
C~t(~~\J$ Ii 74 2.863 
Other nnmmls , 1.56 2.22() 
H(mJ(',uJ!t.~}ro,;;;...~._. __ •• ,_ •• _ ....... , .........,......-.........z3~.~~i2~{t ....... ,. _~_~"""",_ ..... ....,. ~~lf_5~!S_,(r~1 ___ _ 

.,...AU tjsoa 2.11... tl,5t~,d66 

(Jlven dlOr)CrmUtl(Ult nature Onhillncom~ (~>nP()JluoU1CS Ic)rgone due ttl fWU erosion. the mud 
e()$l. t.O the nmdm;cr U~ wall os rho non ... flltm tndlvidlmls were compULcd m n twtVtltD disCf"mt 
ratc ()f 0.155 fmd n real dl$cQuutrntc e)f 0.0"'5 prcvltUcd In 1989,,9() (Af;!ARl~. "}91), 
ResultanIQ8thn\ltQ~ Clfprivmn lludc()mnuJOUy costs f't~R()1I dcgrudnUon tlre slvcm in TnMu tit 

... ~~~l(a~:~~'~ot~t,"\'UIUo.otJ.Qp~lllcomc (jV(lC)rtunttja$,fll~a.l?8Q!J.cmuhm,ltl ... tJ)8Q/~)(1.'~).tSJrj'!las 
t1mn,mommro.. '. '. . '.. . J~tlv~He ~$) ... ..... .. eOlllfnpnll~($l 

~".\"" .. "."., .p,,_, .' """"""" ,", ,., .• _~,""~,A"""" -~r'.".,.-; "", ,':.,""",,' .... ,',' ,,_,11ft 

NAIl" 2 656.575 5A90,~i4 



'1"',dti', ,",\'1 'ilrnMt<" ,n~,/"tt:,llt'" 'r~~"'~i\''''')''n''N)'''iAI' )(~';l4:')i'v;111"""n'''t' 1.'1" t/"" ('("'1;,,'" 'i!."~l"·'r\b\;,t'lli\i.'i4i'!A' ti' '\:11/\,l'ibjp" 
"J'h 'fJ."P"" 'lf~~ll~'I~~~l , " , ,,;~U"b~r~'~lt:~~,~,~lq, '~"'" "'," "":"",,B'M,~,),~I'Q,~g!~!,~~, ' "':~ ~!!'I'd\~l!"i'~' ~Q\l~? 
Qr",lt\~d",'(t¢gPl~~lltJ~n:.,fiJ,,";'(~U~",'~I~Y~l$" .• ~v~r",I"tg~",~~6~rQD'11~nt};:~~~$!:S,~~)\';!.mt>~th~!',qnt,I'f~l;,$,JJlt~",of' 
NSW~,"h~l tJtsnmlrouch,:p.t()Vld¢$,~niPO~~9UV~'~u~t~rQr"iPQ1UWl ,nOJnY$IB:,~~t'ilt;l()W¢t, 'l~v~l1oit 
Q1SnUJ~rQumlm); tlnmtlQ$'$Uil{t", wUh ,mtr¢:¢~t)~Q'n~U:l~~,:, """"JH'''31 " Jn~Q ,i~n~~. , ,rt~.\~~W~lfk 
u\l()W$ m¢tUlln~rUllnC(/qX~ltntJrurorunt'trtd;tQs~)\{tC(.$,~J(ttA:'JmQ:thl'UeCotltUloU$Y8(¢Hlltt;,u''wUY 
tl)t\l~ouabten f'\1UQ~·' Atlnlysts ttl ,~,'!\mt.'ctb~ Uk¢Jy'efrccf~:t,r'ptjnr;lct~rrc~Urlll:llututt\l: t¢B()l~t~U. 
mutlutomem OJ) Jh~} avcn\U~eOnOmh1 pcrtorintlu¢o. 

Howuvur. tho, bcstuso t)r thlslO()l cunnot be. mndountMs relh,bfclntotlllntlon<:Hl tbccompl'H~ 
thtOI1Uilltlon \llr>s ln~'lllv~d·bctwooo rl~t\llid rl1~()\lrcouHo;opthmsmld(heb(#h"vlourt\' lmtmots 
on ~"hor C(iVlh'ltllc ",lgcnts ttrC td~() tlVull"blo, thel'ctbru it ISh)tornJcd tooxt~nd the scope or 
Uds research to huk tbtl t)res~nt. C)lS"bnsoo NitA upprouch trJ t,l g~ncn\' cwdUbrhtm 
frome;work" *nlls extension win be used not ol1ty 1\)l'tl thorouuh inVt~$ltl~Mion ()ff$VU~. but 
tlJSC) to (wulmne the (}n~slto Impncm ()f V{lnOU$ r()flUS ()f hmd dcar(ldnU~)n l\C~OSS tho st;lhl. 

'n,o pU(lt npl)UcQth:m ;ndlcutus thu~. while (lon$tdcrnblo vutlt\Utmln cms.lon nnes could be 
expected nrnons dlf.ferent croplhduslrtcs, the cC()t1(mli(.t hU()IlCt \lurlos C()r1SldctllbJy 
depemnng on the pr~)nlnbilhy (If the entcrpt:iSIl$~ This J)rCS~HlU, un hn()t)ruuu dHcUHllll hi 
devclofllnu ('!()J\gcr~/ntkm pt:1UCt0l1l ns C()st:"",bum~nt or tUf~qUn~ (~msCrV(nitln cttbrt tnt moro 
vuJncrubl~ arC1\S. fUn)! not bc rtUUSfn¢lUry. On tho othor hand us muoh ()r tho soU Joss is 
~C(jrd~d Inlow income industdcs. the,jr hnt)UCl, ()n ()ff~she eelsts not consldored In this 
anAlysis wmJld bo 8ubsltUllil1l .• ~nHs hlglUtUh(~ tho Jfl1(Xlrtnnco or considering loh\! clllclumnu 
mutUlgctmmt o.rttcria in developing such poliulcs~ 
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