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1. l.nf'roduc1'lon 

• 

AN ECONOMic EVALUATioN OF 

SOiL CONSERVATioN PROGRAMMES 

P f Pell •• n 

The acono •• c JustIfication of soil conservation ,. continually 

growing In IMportance, both In tera. of Justlfy'n$) public 

expenditure Ofi conservation progra •• es, and In seeking th& 

endorsement of landusors tn edoptlng conservotlon practIces. Tbe 

So~1 Conservotlon Service of Ne~ South Wales, Is ono of tho first 

such organlzot'ons to recognlso and act, on tbe '.portance of 

Incorporating on economic evaluation Into solf consoryatlon 

program.es. 

Tbere ere two taportant aspects of assessing tbe economics of 

soil conservotlon: 

(I) Is soli conservation .. per se .. econollllc~l .. 

(") can the landholder afford to undertake the expenditure 

associated with on-gOing sol I conservation? 

1. Agricultural Econoe •• t, NSW Soil Conservation Servlc.~ 

l •• .,orth. 
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'~fth~;~~~.; tk~;i are a i~~b~~ if ~dditi~iai iii~ii aii~~i~t~d 

with thoi. ~u.itioii: $~eh ai the ~.iati¥e j.po~ta~ee ii oeoio.ic 

ter.s of different ~or.s of 5011 cons.~votion and who should 

ffn.llnce so, I conservation. 

White va .ust accept thot sol' erosion causes a producttvlty 

decllne_ 5011 loss ovents occur randomly and are extre •• 'y 

difficult to predict. Consequently. an, economic Dsses~.ent of 

soil conservation prograMmes Is based on long-form data, 

providing average annuel solt loss figures. Nevertheless, the 

question to bo answered Is, "Is It economically viable for the 

landholdor to arrest the so" erosion proble.1" Further, If a 

landholder Is conteMplating e $30,000 loan to '.p'ement rCMedial 

or preventative 5011 conserv~tlon programmes, con he expect an 

economic return on that Investment? It the answer Is 'yes', we 

have 0 strorg cose to push; If the answer Is lno', questlnns on 

how Important ~he community think the problem Is need to be 

addressed, so that decisions on whether or not some fora of 

subsldlsotlon, should be available so as the programmes can be 

Implemented .. 

In th's paper, Intend to discuss the means by w.·..:h these 

questIons can be answered. w I II address the quest I on of 

whsther sol I conservation Is economical. through the utilization 

of a cose study. Further, wi II consider the type of 

Information ~hlch Is required In order for valid assessments to 

be made of sol I conservation programmes. Finally, will comment 

on the relative Importance of different sol' conservation 

programmes and the question of financing on-gOing programmes. 
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2. E~~~~~i~ cii~ia~~i+i~~~ 

In the ~u~ol secto~ to date; the Justificatlo~ fo~ on~fa~M solI 

conservatIon program •• s - structurel wo~ks In particular - has 

retl.d on .otherhood type clalas about saving the solI for future 

In teras of land .anag •• $nt~ the agronoMic aspects 

and short term cash costs and returns have received the main 

emphasis In developing a 'caso' for the adoption of conservation 

farMing practIces. However, as soIl conservationists we must 

Jook to Incorporate the ttaa. dependent' effects on the soil 01 

undertaking poor manage •• nt practices. landusers ean argue 

endlessty on the valIdIty of various practices If only the 

I ••• dlate costs and returns of 'Mplementlng that practice are 

considered; but clearly it Is the effectt of undertakIng a gIven 

practice In the long term (COMbined of course wIth short term 

eff$cts) whlch is of Most lnterest to US. Sol' conservation '5 a 

long term plcnnlng operatton whIch encompasses both f'nanctal and 

technical constderatlon~. 

Consequently, when we look to evaluote the econo.lcs of 5011 

conservation programmes, there are number of key aspect. whIch 

ultlmotely deterMine the validity of the analysts. 

FrOM the outset, we must accept the premise that soil loss or 

degradation Is causIng some economic Joss - either In the long or 

short tera end to either the community at large ond/or private 

IndIviduals. To determine the extent of these tosses. 

particularly on-farm, Informatton on the followIng parameters 

should be avaIlable. 
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til s~ii ji;i/d~i~~.iti~~ ~id~; 4i'fiiiit ~~i~ii~i~t j;i~.i~ii. 

Th.re is eu~~.~tjy ve~, jjttie data avaiiftblQ ~i ~eiativ • 

• oll 10 ••• s und.~ 'lff.~.nt Manag ••• rit p~aetlc.s; and 

certaIn', none on absolute 105ses. This ts .$sentlol to 

altow valid .valua~'Qn$. for cons.derlng •• nd Manag ••• nt 

prectlce. and th&lr Incorporation w.th structural Norks. 

(') Produe •• v'.' 4ecllae a.s9cl ••• d ., •• 50.1 Lo ••• 

Given 8 solt loss event" is the so.l , ••• productive" be It 

throu&h the actual soIl loss or throu~h sott degradation. 

Can the pro-soil loss productivity 'evels be ... fntolned 

through Fncrea.lng Input levelsl 

(eJ 'f, •• d how 10.1. before t •• soil recovers fro ••• erosloft 

.v .. l''t 
As with (0) and (b) above, thl_ vlit depend on sotl type and 

slope. 

Cd) Laadus.rs .tt.t.de to rl.k~ aed their preference for 

flneocia. r ••• ra. now es opposed to the f.ture. 

Are landholders will ~ng to defay the Implementat-lon of $01' 

conservation progra~ses now In order to receive hIgher short 

term returns. or w.l. they opt for some control measures to 

ensure continued returns In tho future? 

WhIle eVDluot'on of so.l conservatIon prograMmes can be 

un~ertak.n with tho current tevel of lnforaatlon, the co •• ttt.ent 

to reftne and provide More extensive data relatIng to these areas 



fs •••• ~ti.t if th. i~ii 1o~ p~ii~~Yi~i t_~ iiil i~ ti b~ 4l~iht 

f;~ ••• ~~~~ bai&~ 

Nev.rth.t.~., ,tv.n t~. _v .. labl11+V 01 th. ~.l.v."t 4.t~ .t thl. 

st.g_# t' ••• n •• ttv'" Qf +h ••• ,~~t.nt v.rl~~l •• can b. t •• +.d 

to ~.t.r.ln. tbet,.. r.portonc. In ,v4Iuatl~~ .~,. ~on •• rv.tlon 

progro ...... Th" l.plc:tOt1 the '&,ndholdll,,. of '.nd dctgrodotlonand 

tk_ 1.~l.~.fttDtton of $01. conservatIon 'rogr •••••• eon ' •• t b. 

d •• on.~,...t.d thr~ugh the us. of econo.l~ _od.,llng t.chnlqUe.~ 

Tbs Unlverslfy of He. Englond thrQugb funding by t~. Soll 

Conservation Service of ~.w South W~fes. ond the "otlonol Sot. 

Con$.r~atloh PrograM •• (HSCPl h.$ developed an acono.le mod.' 

through which on-f.r. ecoNo.'CS of sol' eon.orvofJon can bo 

onalysed. The use of thIs mode' allows for an econo~lc 

assess.ent of l.pl~m.ntln9 tbo various $0'& conservatIon 

prograMmes, be them structural or of 0 aanogemont ~Bture, from 

the landho.d8rs view. 

Through the use of l'near progra •• fng techn'ques, this modo' alms 

to ~Bxl.1se the landholder's net worth by developing 4 farmlng 

program.e over 4 number of years, taking an account of all 

constralhts on production. potentlal actlvltl.s, and the 

preferences of the ferMer. The major parameters requIred to 

evaluate proposed soil conservation programmes are:-



• ~~~jptij ~&I ji~~itiik ~~ti~itf.i ~i4.~ .i1fif~i+ ~~iiiiiiit 

p;."t;tic •• i 

*~r9P9s:.4. ()r .t'e~o •••. l)d.d.oJ' cons!ltr Y$t 'OD prog",o~u;l.. and 

.~,oOf.t$d co.ts; 

• •• , •• otO$ 01 .xp.cted soJ1 to •• , $011 r.cOvo,..V and prod~c+.vtty 

d.clt~ •• nder dIfferent •• nog ••• nt practtce., 

• fara.r cb~rDct~r •• tc& ,..e.otlng to tlxed or overhead eost._ 

structure of .ntl+y ond .nco.passlng hI. personal pr.f.~ces 1ft 

the develop.ent of a for. pr09,..0 •••• 

The output of the Mod.1 can best be de.on.trated through us. of a 

case STudy. 

Evaluotlon of propos.d solf conservation progrGm~o$ using thl5 

Model has boon undertakon on a number of propert.~s throughout 

t-hD STete. 

pr~p.rty tn tbQ M~rrfwa area, constituting a mixed farming 

operation with the .aJor.ty of black solf mulching basatt sott, 

red hard settlog bosolts, and tho balance being yellow solodlc 

SAndstone based with many rocky outcrop.. On this property 
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i~Qa~612QO hi~tii~~ ~~i i.~ibt~ ~f i~~t~fii~. ~ ~ii+ii~iai 

Qi~ppii9 ~~~i;i~.ii 2QO h~~f.~.i ~.p_.io of lit;.q~.it c~O,pi~9J 

a.' 'SO heet,f ••• u1tabl. ~Aiy fo; ~.; •• ~.it paatu~... rfo. t~'s 

p~o9.rty "6.0QQ of t.x de4uct_'to flx._ oo.~. b~¥~ to ~e .et In 

.ddl+1on ~o ~~Q~OOO of Ooft-4_4uctAb1. 'l~lft9 ~xp.ft$.s. lh. 

'ftltf~' nat worth 01 tb. ~ropertv ••• $ltv." •• $20Q,000 WIth the 

a' ... of tHe prQgra •• o belngi'Q lItoxl ••..•• Tho Incr.~s. In fhl~ Yalu. 

o,er the duratton Qf th. far. pro'r..... Th. reason tqr uslftg 

max,.um not worth as th. obJ.ctlve (rAther thon the •• xl.u. 

(ncoAle) Is the 'bel ,.f thotanln.v •• f:.ent • .n .ot I consor-vatlott 

progra •••• will r.turn $0 •• propo~i'lon of th~t 'ftvestm.nt over 

the life of th,' prQgt"allf\\l.. • n the COl .• of .tructura J e8.rthwork, 

It t$ ~ssu.~d fQr tht. cos. study, th~t ".00 invested In 

oort~works wltl return SO.SO, dev~luln9 over the life of the 

works. 

A report tor the 'andholder Is generated from whIch a nUMb.r of 

k$Y co.pon~nts can be IdentIfied: 

(a) farm progr~mme for the property over the 

duration of the programme; 

(b) tho optimum combination of crops and 

Itvestock under projected market 

conditions and management pract.c&s; 

(c) the area of, and optimum timing of 

constructing, required earthwork$; 



8 

(d) best form of financinQ the proposed 

works; 

(e) the effect on p~oflt and ~et worth of 

ImplementIng the suggested farm 

programme; 

(1) the amount 01 soil loss given the ferm 

progr"mme. 

I~portantly. It should be realised that excess proftts will not 

be reInvested In sol J conservation programmes. un )SS They wi t J 

return a predetermined rate of Interest (usually the rate which 

Is being offered ~or alternative Investments off-farm). 

tc ~emonstrute the economic Impact on the landholders 01 

In order 

Implementing soil conservation pr09raru~~s, will highlight the 

1.>I"-14tton tn a couple of major paramet· ~~s while operatIng under 

two potentlftr tarm programmes. 

are designated as folloWG:-

The farm programmes considered 

• SC ' : 

'NIl SC': 

a farm programme whIch Incorporates appropriate 

structural sol r conservation works; 

e farm programme which Is void of recommended 

structural sot I conservation works. 

For the purpose of demonstrating the Impact on an Individual 

farmer. only sotl conservatIon programmes Incorporating 



.+~ucfu~~i ~~~k~ ~re ~~i~ide~~d. The pa~amet~~~ t~ be ~oiside~ed 

~re tot~t $oli l~~s; ta~m p~ofit 8~d ia~dh~lde; ~et wo~th. 

l.1 101'.1 SoIl Lo.s 

figure 1 indicates the soil toss of both farm programmes. 

The programme tNJ I SO' settles on management pract,ces whIch 

Incur signlflcan'~Jv higher annual soli loss averaging out a"t 11.6 

f/ha/yr. compar&d to 4.2 t/ha/yr for the programme which 

Incorporates appropriate sol I conservatfon programmes. 'Nil SO' 

'5 embarked upon In the sho~t term belief that there Is no future 

productrvtty penalty aS$oc'ated with 50' J loss. wi II now 

consider the financial Implications of undertaking the 'Nf' SCI 

farm programme-

).2 Landholder Profit 

In the following figures, only the first eight years results of 

Implementing eIther programme are considered, because In thv 

later years of the model, more profitable but more so. I degrading 

enterprises are undortaken becbuse the time dep~ndent effects of 

so,. loss in those enterprises are not considered after year ten_ 

Figure 2 indIcates th~ effect on landholders' profit of 

undertaking either farm programmes. 
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Th~ ~d~~ti~i ~f ;~~~~*~nd~d ~~ii ~6~i~;~~ti~~ ~~~i~~~~~; i~ 

progrA~me fSC' aji~~i fo; the mai~te~o~ce a~d jate~ e~ha~ce~eit 

of p~oflt levels th~ou~hout the du~attoi of the p~og~amme. The 

'N" SC' programme has to unde~take less p~offtable activitIes 

~tth tower 50tl los$ occur~ences In o~der to malntatn vIability. 

In practice, however, mony producers will' not (or cannot) afford 

to settle on the less prof.table actfvttes, and opt for the more 

profItable act~vltfes risking the oecu~~ence of major sotl loss. 

However, Is It sound economic planning t~ opt fo~ the more 

profitable, more soil degrading activitIes ot the risk of 

suffertng significant fInancIal loss 1n the longer term? 

For the two programmes consIdered, 'SCI derived an average profit 

level of $82765 per annul'll while INfl SCI derived $61488 per 

annum. On a per hectare basis over the 1780 hectares of the 

property# this represented an $11.94 difference In the two 

programmes. 

,., Landholder He~ Wor~h 

The adoption of sol' conservatfon programmes ,!. t hove some 

e f fee ton pro per t y y a I u e s, 0 n d sub seq u e n l' 'y the I and hoi d e r s t net 

worth. Figure 3 graphIcally depicts the changes In the net worth 

of the landholder operating under the two different programmes. 

The base net worth for the commencement of the programmes was 

$200,000. 
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T~~ ai~~i~tf~i ~,i ~i~d tbat St.oo ii~.it~d i~ s&ij ~~~i.;iatiGi 

oj th. ca~e ~tud, P~op.;t~ _,it ~.+ui~ so.so; pfopo~+io~.tiy 

d.etlnlng ov.~ the 11fa of the .o~ks (Kiig 1986). A'tho~gb the 

~.t ~orth ,. lo •• r in the fIrst two Y.'~s while t~. soil 

cbn •• rva~~oD ~rogram.e •• re being t~pl ••• "+.d, tbe nef .~rth 

undor 'SO' outstrips thot 01 'Nil se' from ,ear , on.ards~ 

Flgur. 2 and Flgur. J hlgbllg.t the ~l •• dlm.nslon •• poet of so11 

conservotlon In that the economle '.portance cloarl, to the 

t.ndhotd.r~ 1$ 4 tong tera tnv •• t •• fi~. Short t.ra returns .oy 

fa'l b.h'~d relatlvo to l~ndhoJdors ~ho choose nat to adopt such 

pr4ctlee., but from the Infor~at'on provided here, It's obv.ous 

tbe •• portance of such pro~ra ••• s In econo.lc t~r.s Is In the 

.onger term. 

4. Pr ••• n~ '.'u. of Soil Loss 

Addltlona' InforMation generated frol'l\ the model Is the eost~ In 

terfll. of lost Income. of a further one tonne 5011 'OSS. 

That Is p '1 a flonagement practice was undertaken this year that 

would cause a further one tonne of soil loss over the property, 

what cost would that mean to the landholder? Flgure. 

graphlcallv depicts thIs value for the case 

study property. The Interpretation Is to consider the effect of 

adopting a practice now, that will result In a further one tonne 

of 5011 loss In year I, or vear 2, or VIJlH' 3, etc. 
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fiGURE 4i PRESENT VALUE OF SOlL LOSS FOR 

OPTIMUM PROGRAMME 

Present Value 

f/tonn. 

100.00 

10.00 

2 3 4 7 8 

Years 

Tho sIgnificance here Is that landholders value _oro hlghl, 

pot.nttol 5011 loss In the short term than In 'ater ,ears. The 

landhOlder reallso. that so,; loss In the short term will cost 

• h'm menaYI but pot.ntlol so11 toss at 8 fater dote has little 

~conomlc bearIng on hts declston aoktng process. 'f a landholder 

know when a major solt toss ovent would occur. he woutd clearly 

protect h.mseff against It# but whl Ie he consIders It a Motter of 

probablJltles# be !s less economlca.l, senslrlve to practices 

which .0, Incur a sofl loss In tho longer term- Clearly. the 



dfi~~~~ t~ bi fi~i6 Ii i~~ ~f i~~itiii thi ti~dt~idi;i' i~i~~~i~ 

d.cl'i.~n process ov·e; tho shortt.r.;¥it~ the iong t.rllle'119ct 

of50ll degradatl.on • 

. '.Ra.kla, of Soil Coaserv,rt'oa .ro.r ••••• 

There 1$ lIttle 40ubt that $011 cons.r~atlon prog ........ are 

econo.lc and .ust be '.ple.ented to ensure sustalnab,. 

agrlcu.tural sV.feas tn th$ future. Hovever_ thIs as.ess •• nt Is 

b.o.efJ on JiIInlllull averog_ soli 10."_ .• h.roos In procttce, -solI tCt •• 

occ~rs frOM rando~, 'so •• t.d event •• Non.the •••• , whi,. thIs 

r~ •• tns the b •• t .vallable ~ean$ of est'e.tlng soil 101 •• v. are 

faced with the dfle •• 4 equetl»g the landholders' econo.lc 

dec'.fon pr~ces. over the short-t.r.~ with the Jon9~t.~ •• ffect 

of soIl degradatIon. 

Wher. the option of changes In fand .onag_mont practices were 

lncorporo~ed for a North Star property, they g_n~ro~.d greater 

.conomlc benefit to the landhold.r In the short-term than the 

'mp' •• entatlon of structural earthworks- The .mp •••• ntatlon of 

conservative lend Management practices Is emphasised by the fact 

thot they can control the major proportion of 5011 'oss wIth only 

margInal Increes •• tn landholder expenditure. It l$ the terger 

.onetory outlays on sol. conservation earthworks that landholders 

wIt. tend to b$ulk at until the tim. COMe. where they Cln see the 

r • 8 , • t y 0 f '11\ a J or so I I I 0.5 • 
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u ,h. 0. ii bt. d j y; ~ 0 itf r .) i 0 fi" i 1 e'r o. ion? (1 pi;. $ ~.·bi ian~. d • ppr 0& e h 

b.t_ •• ~ J.i4 •• i.~~i.it pf.~tlc.i .~d .~.;~p~i~t. it~i~tu;ai 

.'.rtb~o;'~... t=:.;'tbworks are c~iw •• qu.nttv ~ft,.';s •• n a.,.n 
rns.r.~c. bg., •• t .~o.lQ~, •• tb. event .t i.due., .u~faeG cover 

• con o •• e a.1 I yv fa b I. In co n t r 0 I , I nSf." o •• 0." " r II qui r ea. I 51" I fie ant 

_.tbout the eertalnt, of • r.oJI.~lc .... turn in the short-ter. 

that •• of Major concern to fandholde..... GIven tho current 

pubtlc eo ••• nt bolng Made about the longevity of nur solIs It Is 

up to t h • COli II unit y to d. e I d.. t h • I. p 0 r t B n e., of sol I los s 

ppo'.ntlon~ and to what lovel thoy sbould contrlbut. to .nAure 

sustainable a9r'~ultur •• 

F 

l 
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It 1. th. une.~t.tnfy 01 ';.4icti~g $oit io ••• y.~t. that oft.i 

pots so'.Jc:on •• rv.,tlort In Oft uootti-.c:ttv. I fg'ht~ J\Vtu:'.l.lga aIUIU-' 

.at'l&gll."'ltt .practl eo. adopted by • andho I der1J wll} a) Jow 10r tho 

Major proportIon of $01; toss to be controllod,. while structura' 

earthvorks provide an .nsuronce ~g4lnst II .aJor 5011 toss event. 

A belanced approach betweon different for •• of so., conserv~tton 

program •••• and the rolatlve contributions of dlff.ront secttons 

of tho co.munlty '5 r.,qutred to ensure long-term sustalnabl. 

~9rlc""turo. 
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