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tthe rel.at ion.ship . be.tween productivity g'rowth and the price of 
landis analysed to providee~l.tidet}:ce ,on how ne't1technolog',{ 
irtfluencestha level of land degradatj.c;:1 anc1the .scarcity of 
lend~ it is found that the impact 'chat technologi.cal change has 
on land pri.c.ss depends Cltitical.1yon the factor bias in the 
change and the price elasticity of demaudfo't' tne output .,.Wit:h 
an inelastic output. demand curve andlor a substantial land saving 
bias: f technological change can depress land pri.cea, produce long 
run. losses for farmers and increase the .11kel~hc~d of higher 
rates of land degradation. 

1. Inttodudtion 

The literature surrounding t.he co.ntrcv·ersy of what pr'Od~Jct.iv'; ty 
gro~th ac~ual1y .~eans has; In the main. fa;lle~d to ... add:tes$ 
futloamenteu. questlons the source of meaeurea pr~o:,;;,~t.::"·llty 
growch and it:sl.mpl~:=!lti,O~s for long-r;.tnstoc~s, cf en·ll.r~ri..tttler,.tal 
resouz;ces and the ''lle....,,i ... b€u,n,g s~clet.y as a ,;.!fr'.c, .... e. Sr:;e'.::..fical·:i' f 
there has been little ana.lys:,.s af the extent t;.:; Y.:h:.ch th~ 
achievement e,f short rur. prcd:Jctl"'lity gro\J;th in t':Jre iSt 
an,d has b,een, ~rt the expel1se of ,the S ':1ck 0,: E~~/,lr~r~'nen,tal 
rescurces. This l.ssue is potentlal1y i:npl~catlSd !.n adverse 
environmental ccnsequencss such as dry land sa:i!".~t:? I tCXlr: 
chemica! resldues and brcadacre eros:.:n. 

A,~'thou'Qh aClr\.e r'ecent ecc;ncrr . .lC arcfwt:h/de~Je'l 1i ter'ature 
dealing 'l"Jl.th de".telcped c,ountries has fcc'.Jsed en the 
betvJeentechni change and the er:·/lrcnment. I 

Coxhead and Jayasurl.ya (1992) and Ehui and Spencer 
issue has hardly been addressed In econor:UC$ literature i~ 
Australla. at ell. 

Where productivlty and the er.virorunent have been ccnSJ..oered :ttl 
the Aust:ralis,rl j,iterature, it has generally been in the ccnt.e:·tt 
of the relaclve impacts of environmental degrada.ti:>:fl and 
producti·"nLty growth en actual and pc,tent.l.a:' prcd'Jct :Len, Fer 
e.~<.~mple Clarke e~ al {:'99Cd evaluated thee}{ter~t t.~ wh:,ch $0;.1 
de~ft'adatl'~m had reduced the val :J.e of 
degree tc '~hlCh these reductions were 
growth.. While th~y fout'Ld that the val:;£:: of 



tat ·out-f.-lsighed the . . .'o,f. soil degradation in . Auscralian 
eg:r:iculture they did note4plicitlY<::QPsj,Gier the el<tent to which 
prOductlvity grQwthhad been .a$s.Qcl.ated with .tne .a~~~rrava.tiQn., 017 

Qf degredat,i:on ... Simi1arl1fi little consideration 
wa.S g-ivento whether thee;<tent of the dS9t'adation was just;i£ied 
or opt imal in a .$,oeial '\i'telfare sense. 

Orte~~ay ·of anaJ,.ys;).ngths. issue ofhQii) PJ:OductlVity g:rowtheffect.a 
the .. sQil degx-ada.tlon iatoexaml.oe the l;'elet,lo,nship between 
p:toduc:t . et'1"owthand lanoprlces. Land prices are a. key 
lnd::;tca.tot~ the :l..neent.l,ve fa,~ers have to conserve or degrade 
soil becausetbephY$ic~lareaof land and soil quality (measured 
in tetmsof 'productive PQteotial) are .alte;rn.ati,ve inputs in the 
produ~t,i,o:n process . the long l:'un.t.ne costs of expanding output 
through lana puX"cna,sef$nd lmprovements insoi 1 quality will be 
equated a:t the ma.:,rg.in. 

Increases land qu.alitYi 
act as a ·P·osltl.Ve quall.ty. 
In thiS case ettthe rna.rg.l.n 1¢t! "" profitable 
to S?il q~alityra~her than e:·:pan~the area of lar;td. 
Similarly t 1: 1ano pt'lc:es tall 'pr~fl.tan::.llty cf :unpro":l1.ng 
so:!'1 que~:::. ty fall :in cc:r:.pariscn \,ti:::h the cpt lon o.f 
purchasing more .... The expected O'l,n:.ccme .wcu.:'d. .. be .a 1: educt 5. en 
in the incentive tat':mers to :lmprove sotl qUa . ..I.lt;y. 

cne.n.ges in land p.rlcea are al.sc an irr:pct:'t.ant indicator c: the 
actua;. ,lmpllcat of 1 degradat.l..-;n be:ause the:! reflect 

in, -+;h,e ,e~:nc~~::c sca,r=~'t::· o:r 1. r~c>tio':r.s of n.;J,:ur.al 
tesc.ut"ce s=.~rci ty e,.na!ysed Sarne': t, and 1 S € a and Sm.lth 
(1980, can b~ to agrlc~lt a~d eo~: as 
minerals acd resc~rces. In the area of 
hC\,lever, 
rathet' than scare:.. 

p~cture of the 
::J:E::J:l:"8 ~::::;.a.!: i -:11 as 
avai labl.11 ty c f 
~nc:tease .:n::he 

l $ no ree.s on '¥,~hJ~ 
sel; due to degredat~cn 
ecc,n:;rnl't:: sCQ,re,ltj;o 'Of s·ci:., 

:.:n p.nys 
~ d barr.atched by 

In the face scil degradation the economic scar=l~i:" s.~il 
could r~$e, ':0):' remain u:;cnanged depen:ll:1g en wha.!: heppens 
t~, t.he demarai tor' ofso~ 1 l.n t.e:r.m;~ 
of the cost repalr. the 
of sci: en the supply $.::.de lssue. A.11 analysls 

changes :l.n t.he econe:'ntlc scaxc.::.ty of eOl.ian 
examinatl.on ·of :beth the demand and supply cf the soil 
market. As such it the e;{'::ent to wh4.ch levlifl 
15 a constraint on societyts egr~aultural prcd~cti;n 

Ar.. the 
land pr.:,c9s is elso 



an ino).c.ation of theoverel.l return to l·e~nd Q\"lners (mainly 
fermers )ft'omt'e$~arch a.nd QQve.lop.menc :.in ·t.he long t''Un '" 

1.0 the secona section of this pa:per .at g.·el~.erala:l1;al~ttical model 
·of 'the between the stock a.nd quality of agricu.ltural 
lande.ndthe p.e;tternand tl1eextentof technological c~ange li$ 
developed.. TheimplicatiortS Qfa$$umptlQns . concerning valuss 

basic markt)t. such a·s the ;pr).ce l;tlasticitiesof 
supp.lyend demand . aQ'l"lcult:ul.'"al nutputare alao i.nvestd.gaced •. 
The model .i$ to ex;plore the impaetof neutral and biased 
t.echnological cha:nge onlandpric'£;s ineeetions 3 and 4. " 

The impl.ict;U::ions of the d;e·g:ree of $ub$titutah~lity 'bet'ween land 
area. endsQil qua.l.ity are brie.fly analysed in Section 5 'I,Oi1.e the 
policy lmp.llca of this at;udy are addressed in the final 
section. 

;?",," J:.paly.t.ioa:l~oQeil O.flJjhea~·li1,t:,ions.h:i.PI3et\l.n~en 'reGMolog.iaal 
Change And. soil Deg.X?lQat.ion 

.~. ~.1 COIlc;eptualFr,amework 

'rhe telat.ionship bet~",:een iv~ty ~p:o\lJth and $.Cl:' degradation 
in the wool ;tndustrj is mu:t::. ... faceted. ItlS a complex 
relationship f .... r.ltn prcductl.·lit~! grc;~..,th reElecting lni;eract 
between, technologic,,;' change and all producticn rlrtCl;uolng 
sc;.lr within the 1=1 on pr::'cess. 

Lopez {:'98~n has ShC''lln that th~ fruits te~hnolcgic$t':change 
in agricult.ure 1tlill timetely be ref lC\'/er cut-put 
prices and or changes In land pr~ces. Rislng land wrices 
represent ge::..ns ~o the c,wners of agt'lc'..llt',Jra! latld \tJh::e falling 
C\.:.::put prices retresent gains t':: the cc;nS',lmers cf agrlcu.lt'Jra.l 
products. In a studjl of the lmpact of t.echnolcglc~l change lD USA 
agrlculture for the period 1950 to 1980 Lope: (1?6e~ f~und that 
t.echnological che.ng€: had reduced the inten.siwl th which land 
was used relative to the other production inputs. The net effect 
of this t.echnologica.1 change, measured in a one ... pr::;ouct model,. 
was to depree.s both lend and farm output price.s. 

In the larr;e countri caSe t lend saving techne,logical change 
associated with .fa1l.ing output prl.ces while land uSJ,:1g 
tends to produce higher lend pr:.c~s. In Lopez's terms, 
technological change results in the share cf land ;'!1. 
value of output ris::lng. 1t invclve$ the d3.rect c;ua.r.ti 
p!ue an induced price effect. 



This vievl of bia.aed change isconsi$tent with 'the change :Ln 
filc'cor'matket equillbrium that :tesu.:lt;s f'romt*$chnological chat1~te
In term.$ OIa CC1~"Ie:.nticnal i$oquane di$Ii:'framlseaPigul."e 1) the 
dlrectqulant;:itye£fect. is l:"eptesentedJ,~a pon",p~l:alle:t/. downw(tr~ 
~hift in $..ny p:t'odu~ticn isoquant:f1:7·omI to l:'~. .'N¢lte that L-
indicat.es theflxsd l.evel of la.ndaveilahlt! to the indust~t"Y" 

The case PQ~tt'ay"ed is con .. si.$t.:ent wl.th land usit.lg tecnnolo.gical 
cnct.nge as it. is c0l'1ventlo'nal1y defined ina Hicks iptl sen$t; with 
the dQ;~\O\~a.rdshift on the .lend~~<isb.e~ng. greater-than the shift 
o.n ens othe~' input axis " !n the aiosenceo£ any c,hange$ input!>ut. 
levels .. C1r f;;:t'ctorp:rices .the . ,QptimCIl p;t;"oductiotl. PQ~ot wouldcend 
to shift f.:rom.Ato a" The itn::ensl,ty with which lan~ isu.$eo. in 
the production process would be . hi~heras reflected in the 
flatter raccorr.ay(oa .ccmpt;:.red withOA} . 

TheL.epe;zprice effect depenosQntwQ i'mpact.s. Thefit·st is the 
~~~t;ent to whlchtecnnoloQl.cal change shifts the factor demand 
curves and the rr;spol1si veneSS of 'factor demand anci5u;{:ply tache 
resulting: factor price changes. (The shift frcro e to C in FlgU:2:'e 
1 ~) The second i.sche e;<tent to which the technological chan.ge 
results in lower Qutput pri.ces and hJ,gher¢~tput levels. (The 
shiftf.rom C tOD~Thi.s lS determined byt:he e,:,asticity of 
demendfcr output~ 

The Olrect quantity effect and Pt'ice effect. need not he ir. the 
same ol.recticn, Ccnseq~.lently I a d:Lrect chan.ge \v'hich land 
sev;l.ng ~ould be rr.ore then of fse:: by the :price ; producing 
a net inc:-ease 10 the share of la.nd in the value tete.l output. 

this case the inltial iffipetu.$ tcvJaJ:"ds an inc:t~asein the 
intensity with which land is u$sd (A to BJ has lndl')ceci 
chang~s lnfact~r inc e:c.s i ty through changes in the 
f,actorma,rket.$ La to C plus c to w;. The net effs:;::t 
changt:: thee is 1'::;::10 u.sing :z.n the ccr..vent;;.cnal sense 

a dec:i~e in the ~nte~~;;. w~th :~ l~nd lS used 1~ the 
production i=rCCeSE. 

Lopezts model l5 4-.rt:pcrtant for two rea30ns. Firetly~ i: 
ru.gh!ights the J.m;ortance of lockJ..tl.g beyond the direc;: or partial 
impact of a cnangeto consiciG.r the total equil;;.briutn impact.s. 
secondly I . it .demcnstrates, th~~c:ritical "tOte that" .technologica~ 
cha.nge can na'/l? In lanomarKet:s # ana .oy :l!nt.i~c~~t S:.:cl.L 
mana.gement decislcms. 

mn !!,>~'O"A c .... ..,.#!·""l1"'l1 1r: Pc"",f"" .4P';·",,";.t-':',.,· ot: b..;·"" ;,;"" ."". C"'" ·1f">, . .t1""""· :J.~~ o~' ~~, ",:'J..i~..l."~ .. ~,,, ~,-~t;.--~ ~ )',,,.;.d;~~ .. J.~~~,,...;n, ~ , .... w.s ...... ..l- l...e ,.n,o~~9~~~~ 

change wll.!. net be used In t.hlS study. Elas !on tecr:::o;"cg:c::u. 
change 1Ili11 be deflned l,n the ccnvent;lonal nlckslan sense. 
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A tQ a dtteet effect 

S to C lht.fell$~ IttPnce rJl L cue to fj~f!d 1. 

Figure 1 

Impact of Tectlnologlcal Change on the Price of Land: Land Supply t=ixed 



A simpl.e a,nalyticalmodelcan he us ad to C~,.$t,some illtUl.tive 
light on the ;t:elationsh~,:p$ Lopeahashlghlighted . tot' the 
putposes ofe~po$ition them~rkets involved.tnthe.sY$tem et:ce 
Q,.$sUlned to bepe,r.fettlYC'Qmpetitiveandoucput isassUlnell to be 
iltt";asured b}'Qne. aggrega.t.ivt; variable ....rhaprice( P} ",;up qu~nt,ity 
o;f .Q~rtculturalcut'put (Q}Q.~e .detel;iJ\ined, by solving'cba 
fo1.1Qwin9 demand elllO i:nver,sesupp,ly eq;ut:);ciQ,tls.~ 

ThepareItlete'r b in the invel·se supply equat ict~ tepre.sents an 
e~o9'sn,ou$ Shl:ft in 'the 4,..nduetr,{ cost functl(Jl1. !nth1.6 Q.naly'sis 
tbe$.h.lfe, .is assumeoto be a ):'eflection o.t: Cl;)st reducing 
technolog!Lcal cbange. r.ha slope coetficlent the demand 
,e.Q;J;atiQtl Cd' is assumed to b.e ra::satlve while the su.pplyequation 
slope coefz:tcient c) ;tS anstnned t~ pesit 

~h:ree in.put s • i L) , 1 c.:~a 11 1 atld other l.nptrt s ( * 
can};;e cOmPlnedtcprcd'J~e cne output in the f.ol1tJ:l.tling 
product-len fU~'1cticr; WhlCh ~;.:i..ll be essumedto be hCn'loger~olJS. 

The ~Ja3 fled tc maxlmise the inslght 
the ;;'eU'M:l declsicn wh:.le kee~lngthe mode: lJ::;.tr:.!t: the 
bounds oftract.abll.ity and cc·mprehension. The qua~tlty of land 
u.sed 1.11 agl'ic~Jltur~ lS assurmad to be tba.n. perfectly ela$~~c 
7t'ihilethe $\lpply c:: K is to be perfectly elastic. Chan;es 
in the levt'Sl of sc,il qlJal.tty reflect changes in the l&vel of soil 
de<;1radat,1.on. !mpr::vements in soil quality are equi".ral.ent to 
reduct~on$ in $·0).1 degradatlcrl. Final 1;,;> I $Q end L are assumed co 
be r:;cmp.lementa.ry i.nputs. (The implications of this last: 
as.sumption a,re dl.scussed later in S~ction 5) 

The marginal products of th.e three l.nputaare derived from the 
underlYlQ,9· production functior;.. 
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FiguJe 2 
A F'actor Market Based Model 
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hetvJaenp1."'oduet 1 v'itY9t'owch 
used in prCdi.lC t ion. 

• ,S.tmilarly; ,i.rop.act 
{ot· cotlservat ion }on product i Qn is 

const:t:,ained Q,nyona d~.,tf)ctj.on. Soil dt.srg:radation could-
inC're~s:e" decrease Ot" have no at: fect Ql1wQ.olprod.uetion de!~end.iJ1g 
on the particular cotHi:tti,ona beirtgconsidel:"sd·. 

It expli'citly a,,$$UM6i:! that cha.ngez in 1 
qIJalit,y the ;m;,tl:,J:r:sultcf 1 degradation and 

within the industl"Y ~ (f'or pu:r;poses of c lax-ity Qf 
f;tx:pos.it.i(,ifPthe preduct,i'on surfa~e ,):,f.tpresented, in '!:'anelA :in 
terms c'ztWQ rather chan three inputs. I):~hi$ with 
the thl.rU input;CSQ: being U$G'Q ,in f;i,:~~edprQPdl:"tio.tiswith L. 1fhis 
simpllficat10n ~elatest;o the diagram;:. only and is not impoeed 
on the in the follcwino *) 

H1Cks neutral 
prcpcr>';ic.nal 
i.nputs. ThlS 
~u.bs 

Q.S a 
~ ... lS 1 

~n(::r~:<;;z 

rt~ 



o 

o· 

Figure 3 

Neutral Technological Change With A Fixed Output 



prGJdu.ce'ts will e;.:pa.n.d product:,ion; a,notherefol:ethe de,m\~nd fo): 
all inputs. 'rheprice of Qu.tpu.t wil.l fall, the ma.tgtn~11 proquct 
0·£ 1< will fall fthe margj.nelproducts of t and SQ will fall 
en.d/o:r the will .:inc:eaee,andthe marginal (.'0$1; will 
increase, movi.ng the marKet hack towa:t:dsa eqlJ.llibt'i"un~ 

whether the use of Land .SO will be higher ~s areault of the 
technclogieal chtH'lge depends on t.he l:."al~tive ,m$gnitu.dea of the 
fi.rst.~cu.net"educc. ian in 1, ,end a,nd, the subsequent ez.:pe.paiQ.n 
in fa·ct.or demand as output itlcrease.dto i;he llElwet.ruilil:n:ium 
l.avel. G1vent;.hat tha teduetion in cost.s bet.wee.n .A e.ndain 
Figu.re 3 will be directly prQPQrtion.alcQ the reduction. in ~np\.H::a 
the iss\le effectively l:"ed.ucesto two empirical questions. The 
fil"st;;concerns the$i~e Q,f the pe:t"'cet~t;Qtle' fall i'n CQsts due .to 
the new technoloQyrela,tive t~j the resultant percenta.geincrease 
inequ.ilibrium agricultu,ral out;.pu.t while the other .involves the 
retu~ns to scale e:-<hibited by the productionp~ocEHas. 

The respons.iveness of out:P\~t: to changes ill productlon costs t:an 
be expressed in general term~ through manj,pulaticn of Equat 
1 and 2. In the caee v/here the cost reductions resultir. a 
parallel shift in the lndustry supply $ched.;J..ls t.he 
responsiveness can be measured as the elastlclty of 
quantity with respect t? the intel::ceptterm of the 

(13) 

From 13 

Equation 14 can be rearranged to yteld 1 co~d~~~cn of 
the elastic:!.';y l.n terms c.f supply and tlCl +;,i/~S f 

b 
Ep = -(. '. If, .. J (15) 

( 1... 1 
Es " ED) 

The terms E. ar~d £,,;re:et· tc 
demand .. . 

tl;ltles cf zu~~.y a~d 
1 r:; 
~ "",~ 

l!1 t iJl t l·J'f; 
demand elastl.Clclt';$ and 



9 

the more likely ~t is that a reduction int'he :~nt;ercept tetm will 
tesult :in an expansion in the demand for thefactox-s o'f 
product: ion.~ 

If the output demand curve i.s petfectly inelast.ic, the 
denominator approaches infinity and the value of EoapproxirnCt'ces 
zero. Attha other extreme t .a.perfactly 'elasti,cou.tput demand 
curve would mean that E,bcan hefurt.he:r reduced to the fOllovl~ng .. 

E
b

=b x ,4Q (16) o .dP 

Equat,ion 15 .shows that with a pe~fectly dema.nd curve the 
value of E'I;) is .d.ependent on the baa:u: propertie:s of the product 
supply schedule. 

l;:herec'he technoloQ}:' is charactt;rised by a in the 
supply cu:r\l"ethe .responsiveness of output to changes in 
technologjl' Can be measur.ed est.he icit.y Qf eq'Uili.bz:ium 
quantity ~;ith .respect to cheJ,nges the equillbrit4~ marginal ClOst 
(or Ou.tputprice). Usingequa.tions 1 and .2 
derive terms for dQldcana o? ide . Dividing 
:Second t.erm~ mu.ltiplying the result by P/Q and 
numerater and denominator by 1 I? yields the 
the coSt elasticity of output. 

Eb :::.,,[ 1111 (11) 

Es'+ ED 

. notion that the impact ~echr:c~o9".l wl11 'have en 
aeper..dent on theextenttc wr;,.:.ch tne :resu.l~ant CC!t 
tra~31ate is cer~ 

the irnpa.ct of pas! :;.r€t 
woel J.nc\;.str/ Gr~,~.en {196':!) drew a disi:lnCticn 
el'tPa.ndlng and coSt reducing cg.;/. n.lS 
be l.~ter~reted as tef·erring to cases \"lhere E,::. 13 
and less than cne respectlvely. 

Returns tcScale 

The rela.tiOnship between ret~rn$ to scale 1 cost elast 
the demand for landfcllcwing cCJst-redu.cingtechno:cg.ical 
2$ s·..,4"nmari.sed in Table 1. I.f ~::e pr:,;diJ.ctio!"~ 
characterised by cO.nstan.t returns to scale the ;l.mpact 
tecnnclog'ical change on the demand for factor 
cterlved d1rect from the value of the cost elastl=l:Y 
If the elast.ic:lty is less than ene thetech.nolo~l !J./lll reduc~ 
demand for input.s ,The reduction in factor demand. due to lo'ltle:.t' 



''.I}ahl~l. 

~hort. Run I:1lil;>a:C,t, ofN~ut:t"a,l ~eqlmo.lo.S'it;!al, Chan.g.e. 

On The Pem~I1QFOr~an(1 

of Cost Elast.lcityof 

Output; 

<1 1 

? 
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co.stswillmcret.hall out;.\;Jeigl'l ,the e}";pand.:i.ng influence!? 
increased ",If theela.st~C:ity isgraatert'h,an one 
change~"'lll tend to .l.ncreeS$ delnand \>/11i 
demand 1 llOt. change if to 1., 

::t:n ,~re:n~:ral terms the .lower the t'E;turl1$to s:ee,le and the higher 
the coste,lasticity of outputthaU1ora likely it:; is that cost 
t'eduCln~tect#lclof.Jical changewl,ll. the 
fa.ctox's ofproduccl..on. forexampla, whenl;he t.'ostelast;.i.city lS 
'gre.at.er 'the;n 1, the demand for factors will increase follow;i.:ng 
neutral techn¢logical ch.ange as lon.g as the prochJe'tion SJ!$tem 
oharacterieed byQ'.acreasing or constant returns t(:t scale. 
conve::<i.t)' is assu.m:e<i to· hold for s:vst~In oflwhich 
in part implies th~t the returustoaeale are 'non'" tbe 
demand inputs \~l not fall the cest 
less than 1. 

~1ha.re 
rur:.e:fecc 
both lend. prlcee 
fl;>tedthe in-.pact c,n 

pt'lCe$" The 
changes 

::.":\,1 
\i'/cn!ld be cc~sistentv;i th 

land. 

4 .. 1. t"and. Sg:ving Technological Chan.ge 

t ~, t.€" rna :. ';! ~ r:@ ~ 
J:e ;;S~:: 

;~~~. "'.l : ~i 
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Figure 4 

Land Saving TechnologicaJ Change With A Fixed Output 
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reouct.iQ'ne in the ,prieearf ,lana ill 'These i.nput changes 'wouldp,l.;ace 
the .market in the i!ol.lo\'1ing diseqlJ,ilibr;lurrh 

tlrotj.t tni;lximi.singbenavi,ourwill r~sull; ina,n ,e;~pan$ien :in output 
and a ~aalJlt:antsecond:tound i.nc.ltea,sein th.s use of $;,11 faetors" 
Theexpa,neio,n in output would t.end to. r.educel? ,14,P.jtrl.,MPtil/ljs;. 
and MPR/Ph~ and j.n'C~ea.se Mel b:ti.ngi.n9tne market bac~~ l.nto 
equilibrium. 

Therefore f land se'l'~"ing rather than 'neutral te·-:;hnologicaJ. chang'a, 
inct'ea,.se$ the likel:iheoo that t;,echnological cha .. nge t>llll aecl';e~se 
demand for land duetot.he presenc·eo.f the initlal sucstit.ut.ion 
ofKfor Land SQ~ ~iherethe values of the'elast ties and. 
1Cetu,rnstc sca,lewe:re consistent with nega.tive results under 
neutral tha.nge/ l,and saving change ca~ be e~q)ected to accet;~tuate 
that t,ander~cy. tfthe parameter values we:r:e conSl.sten~ with a: 
positive land demand response \-'lthneutral change , land saving 
change 'Would resultl.n an l.ndett;'J::tninant impact. VinallYf if the 
product.ic,n system ez-;hibited cor.,stant returns toecaJ.e a'l'1d bet.h 
the cost and. price-elasticities ~te:re utlite,r"l ,the lnt:t'Q'l'Jc:, 
of land saving technclcglca.l change would tend tc the 
dem.and for land. 

The de-meed f~r 1< wi :It:end to lncreese more wi tb 
tech&olcglcal change than wlth neutra! techno!cg::a: 

4.2!tanq 'Using Tec.b.nolo.gical.. Change 

Tec.hnological c'hange ,is la,nd and q'~~le.1.i, 
in t;he n"lerldinel pr:::.d:.;,c':s of land and. 5ell qJal ... 
then the marglnal prcd;.:.;:;t. of ether . La!:c us:!.n; 
Ido\l.ld include ne'" cechr.olo9".1 lS embcdl>S'd In otnerfec':crs 
of producticn that. are cornplemencar,t with la.r.d as 
int:roductlon of la.rge scale cultivaclcn equipment: the cropping 
:1. ndus ';.:t), • 

The l.mpact of thl.s type of cha:nge on t.he demand f~l;" L and is 
the same as the lrnp.act of land sa'\ting change on the 
K. v}hera reC';.ixns to scale ere non-increas:.,n9 ar..d the cOSt and 
price tl.es are n.on-r"eg.¥9,tiv~ ,the r... a,nd sa Wl11 incr~ase. 
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this ca.:sa :1$ illustrated ,in OOfiSl;.'a.pt ouc:pu.tte:r:ms ,in~i.gure 1. 
!fha :introcluctionofthane~\ftechnol.C1gjy sh;ift.s ti:le.isoquatltfrom 
:tto !~ .In thee:lJsent7e o£~nycbtlnge in the factor me,;rketsthe 
,lee.$t cost,Pl"oduC't:ton point! w:tll, ten~to shift:: .fram. At;;Q .e. 
Howeveit ... point .e i$ iell ,ap irrfea.,sih,le );'.e.gion as .it invQj;vf3S 'the 
u$.eofmore Lthan is o.'Vailable to the inthJ$t:t¥ ~he tendency 
towaros inarea'sed u.s.a acE ·.twill be t:t:ansla,tedineo a higherlev.$l 
of demand forL which in t'urn will be totall;lre~lected III hi~ther 
tano!)rices i£tbe level of L :isfi>:.ed. The new l~a$t 
cost ptoduct:ionpointwill beequiva.,lent to pOint. c ~ 

$n t~e prec6clin,g. Q.rlalysisit .. Wpsc;S$urneo . that . land endsQil 
quality <?icra cQmplementa:ry inpu:t$ in the sense thattha marginal 
pr.oduetof ·one input poe:lti vely rel~lted to the of the 
'Other input ~ Onder .thie assutnpt:ton a chang:e which 1nc;reas.estne 
oemc;tnd for land will l,!1c:l:'.easethe demano for quality 
and so result In $,01.1 imp:tovement.. Hcntlever, thlS :need ::':lct be the 
ca.$e~'r.e¢hnp1.o9ica1. change can cha.nse the L/SQra,t as it:. 
.c.,a.Q change theL/K J;atio ~ 

.teud uS:lng\scl,l quality saving change would. inv~lv'ean 
e::.;teusif;j.catl.·on of production Nith stock bei.ng run on la.rger 
p.roper~ at:: lower stockil'lgrateswith less labou~ in~nlts. This 
is consistent "lith a move towards a low .input; gra.z~~g system. 

Q.n chs other ha.r.o., a sc:~ 1. :U;YUSln t; land 
t"epresenta a,u. lnter..,slf.icaticn of producticrh l,t 
:form of technology that It'.creasesthe returns any given 
level of quality. This \,l~uld l.mr;r,vethe attractlveness 
soil imp t"cvemen. t as opposed to. lanopurcr:.ase as a me:ans 
e;{~anci:.ng p.rcduct icn.The current research :tn-to high 
high stoc.ki,ng rate $he~p gra.zltlg 3ystems for ;::heep 
h;:..gh rainfall :zones is an example of thi3 
Saul and Cayley 1932) .. 

tt/ith soil quality u5lng,ler*d saving change, ths· demat:.d 
soil quallt1 and the level cf soil quallt~l w:U.1 tend to l;e 
the,n wlth a neut~4al chan.ge wh1.1e the demand for land ,~.,~,lltend 
t.o be lower . The -;;tpcslte w:Lll be the case wi':.h l!lr.d \l~4.ng 
qu.ality saving change .. 1'hiscype of technc,logi eel w~uld 
tend to increase the l~kelihood of soil degradac10n oc:urring. 

6. Conclud.ing OOIllIllents 

The impact. that technolcglcal .cna.nge will ~n a'gri':':':.l':',:;~.;ral 
land depends on the natt:.re of: the technology lrr'Jolved and 
of the cost e!asti':ityofoutput l the price ela.sticity denl;;.;nd 



rrecllnQleg~.cal change .~ould lead to. conse,~va~l~tl or '" deg:t;atl~J:iQn 
de.peneingonthe impact . it hztson the demand ~~or so$.l quaXity.~ 
Th~ short run ,impact CQuld hereinfo~cedo:r oe fsetby l:orit1:rerrun 
edjustroen,ts to no<rma.1p,l1ot.itleveJs ~ 

It\vaa fpundtnatthe magnitude of thept"ice .elast;: .. j.cityofdemand 
;f:o:r;oucput wasp cl:'itical factor .in determining thsoirectio:n of 
the i.mpact. 'oftechnoloSicalc~ange :oJ11an.Q prices.. When the 
t/,'echnological change vIas .tti.cks neutral ( could gene~it;'allybe to 
e,x.pect.ed dep.res$ l.qndpt'.ic,e$wh~ntheprie.e el,etsticit.yof demand 
fo'%; ouc'pue 'was lees than one .'1lheexceptiotl to this ie "flhen the 
function co·efficient i,s s\lostantially- Q'.teater ,than one" 

Tb:ie conclusion didrlOl: hold when the assumptio.n 0'£ Hicks 
n.eutra.lity was rela:<ett. .tt ~d$.S found.that~~/it:h li;ino using 
t.ecnnologlcal cha.n.ge~ land pr:u;es CQu1.d incre~se even the 
indus t I)' w,a$characterised .by an il~ela$t~c demand for: tneiz
ouepu·t. 

Th6$.ensitivity of. the land ma.:v:ketto technological change was 
found to be .rvega.tivelyralatedtobcththe megnitu.c.t;~ of the 
.~lQ.$t:iclty of s'Jbstitutl.cn bet:.~leen the facto!;s of prOd\lcticn g.nd 
the pl:ice .elasticity of supply :for the lan.d inpu.t. 

these res'.l.l t:; s~.;,gge5: research ar.:i 
the pote;;~i~l ,co an .irnparot en , ir.ce;c:~ve to 
cOt .. sel:'Veana :ur:pr::ve .land. Mcrecve.r I :l,t WOUJ.O 
posslble fer research agencies to 1dentify the 
the impa.ct given kncv;ledge of thefeat~n:e$ of lndustrJ 
conc6t'nedandthe r",a,~ta:efactor b:..as er .. gendered in the 
proposed pcte~tielly 
f"Jnding ,agenc!.ea Goverr.m€H~t are !J;;c,clrrilng lncreas;..ng 
",'ith the envircr,;",-ne:ntal of hoth the'll':' funrii.~g lnl.t 
and ferm management pra,CClses. 

The .l':asults 0'£ this analysis also sU.ggeet t;hat reseeu;'ch agenci.e.$ 
need to interpret ana':yse.s oft.he bene£lts of research that are 
based ontl1e eurnmet: ien cf chan.ges in run and 
consumer aut'pl~J$ val~)~s with some caution~ These analyses 
gen.eral.l'y aseume parellel .. Shl.ft$. in s\lt;ply schedules .. , and so 
exclude thepossibl.licythaCfal,,"lUers in general can from the 
intt:od.uct:ton of new tec'ft.nolcS"J .It would appe.ar 'that, 
.industrie.$ s\~ch as the wool industJ::"".! t grower repr·esent;at:l,ves or: 
f~.:.ndinq cctrunitt:ee.$ $ho~Jl-;j be cautious inenoorSl.og n,:: ... " 
the:&c is likelY t~ l.a!'!d sa"ling 



impact Qit .. aQ'lit~ul, ;l;:;e$eax-eh 
,"'''''''i'*¥.',t:::u''''f man~ 'of ." ttl'leela1rned by 

S'KtallS l,on .atten~:;:t E~$ :ma;l )e~n l::~ltet'lninna't;\J..:te 
ml!l1:ke¢, fo:t"ces in 'ella ,longer 'ta-:tm~ 

whe~naly$i$ . in p~p<sr ~dAd (~ot axpl;tci-t l,y 
tstthnc>ldlS'J ,that the :fQtml ')fc'banges 1r) (:on,Slel""~f,at 
p~a.ct,it!es~rne 1. i Cit at,ache tmpa C't of 
:~¢ons:ide:eat i011 (iff teehnolt>W would 
mQre Qi$ag'~:n:e9atedma~k~tmodelt.h,anhaG 
here. In pat'ticular I the Slupp.l,jI anddematnd;for 

If 
anii, 
'be 

)leeeltQ~e enpJ,~c$A;lymQdelled,* The s~ppl¥ 'fUll1et:ilfjl'o 
C;tu;\lit)t' would,:epX'~sel1tt~le IDa:rginalcOseQf t'!Otlset'vatiol'l 
~he (ieman.df\U1Ctletl ., .. , the 'Value of m;a,:t,glt.:nal damas~a u·"",,",,,,,,,,.iiOl' 

~pir~c~l infQrma'e,io;n on n"H;,Ult',e of these :l.aeventnGlre 
.$c'e,ircetban 10ntl1enat:M,:t"eaf leu(i 
mark~t. 

FinallYI 
ela$t.icl-cy of 1l.,t,";;""~';;11.~~~ 
impact of. 
l:ndu.$t~l". In 
f;ar from 
dam~u::,,.zi: .jo< ~~..,." .... , • .., 
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