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Abstract 

'l'he lu1hmced u~t~ nf rt~sources In u murkeC-httStld economy is u diffi~ult 
issut• when the tlscs tlf some rt1~onn:cs cun l1e re.ndil)' priced ~nd others 
cnm'mt. As the pOJlUhtticm ~·f thl! wudd increase.'! the '';tluc pln\~~d .0.11 a 
nun.1ber uf resources sudt as hnul for cnllcction of dt~an wutcr l!ml fort!sls 
is .likely to hwrcasc ccmsidcr1thly. This iinplie.s grcnter c.ontpctlUvn 
behn~cr• inh~rcst gr·maps for thl~ . usc tJf tbt~.se r~scnu·ccs. Ctmsidcratitm l.s 
ginn in th'~ JH•pcr to the. rt»>c of ccn·cnants nn the usc nf resources ill the 
St~tting UJl of murkcts t•ci:Hcd to rcscHr.rccs which luu·e public gc~od 
'~hnractc,risUt=s, 

Keywm·ds: CO\'eaumts, lund use, (ltlhlic gnods, l'esourct~ •ise 

This paper is about opening up a dis<.~usston and testing an idea that may hopefully huvc somt."' 
policy relevance. It may hopefully als() lend to further research into the issue. l:towcvc,r~ the 
proposal at this stage is somewhat iU~dcvclopcd and an idea rcq~tiring further investigation. 
Clearly the usc or covenant~ is an idea that is connected with actions that arc currently being 
taken in many places around the world on the ust~ of resources which have public good 
characteristics. The focus of the paper will be on the usc l'>f land and the dct1nition .of use 
rights. 

ln econmnics, it is assumed that a utility function can represent the preferences of indiv.idu~tls. 
There is then a physical, economic and social system within which these preferences arc 
expressed and which acts as a set of constraint.'). ln,the rest of this paper some ofthccconon1ic 
questions relating to a dramatic growth in population in the context ofa limited: land area for 
agriculture will be explored using a reasonably simple comparative static. model. Consideration 
will be given to the problem or the competition for theusc.of.land between (\gricuhuroallduscs 
fo1· which a market in land is well established and also the uses of land for whiCh there is no 
market such as the nc,cd for spa<:e, the preservation of species. the provisio11 ofclcmn water and 
other uses which provide goods and services which have the chnractcristics ofm1blic gq()ds: 
These will be referred to a.~ amenities. Behind these questions is the question of the nature of 
the institutional stt11ctures that might be used to allow for an improved allocation intl1eu$c of 
land as populations around the wC>rld increase. Randall (1994} supported the id(!a. oft\ safe 
minimum standard as ~1 means of dealing with the issue ofSQstainability. The notion of sale 
minimum standards is extended to the use of lcg:1H'Y binding covenants as a means ofrcstrlction 
on the usc of resources when there arc externality issues inv()lvcd. 

\Vorl(t Populatioll Orqwth 

By the year 2100 or even .cad icr, wodd population Js ()t'qj~pted by ~he Wodq ;aqn~ (:199~) :tP 
dou~lc (Figure . .1 ). There a~ obviousiymany •uncc~tai~1tic.5 ;abol1.t: spc~t'pr?JG(;~iPp$::1>l1t;jq$·.~J~~r 
that there win be very signit1~ant it}crcas~c;in popul:1Hon hrtholm!Hrnc•oft~~·:o~~t.]~qp~rAtiHrh 
At the same .time the available land area :in many coml~d¢s ,aroun,9·\Jhc··wQdQ<P!l 'W.lit¢\l~ 
agriculture may be expanded wmlld seem to l)e.·qttite.<lirrHtcct. World~widc~ tl~e,:avcmge:~!mu~l 
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growth rate over the period 1965 to 1989 in the lang ill agriculture ~md. permanent pnstpr~ wns 
0.3 per cent (\Vorld l34n)( 1992, p. 201 and Table I belo.w). ~rhus, within the Hfetint{} of 
children at school tOdilY the wot'ld faces a phcnomcin)ll it hns never faced :j~ lhc :pet:iod (jf 
existence or the species ofmtm. Thatisrthe very rapid growth ofthctotulpopuhttion recruiting 
fOt)d bul with little scope to .incrcaS(~ the land area dcvotetl to foo(i production. BiolQgists ~nd 
scientists h~ve studied population dymun{cs for·bi~)logical species but {here is an ud(J.jtionul.sct 
of dimensions to the issues of biological population dynamics when economic questions must 
be added Lo tho basic biological problem~ Tim lmman species seems to he ~ble to ·respond: to 
both economic, social and pt1litical signals. These, of cmttse, must be clear and effective 
signuls. One ofthc major fncwrs reducing population gtowth rates is rising incomes whHn a 
major racmr in increasing population gmwlh has been the imptlct of medical science on death 
rates. 

World Pop.ut.ation, 1965-2'160 
BHUons of people 
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As UmpoptJimiorlnf the countries arn~tnd the wodd riscthcrc .bus bcenandlikdy ~t(lcontim;~cto 
be. incrcnscd dt~mnnds rnr frt\'ih wmt~r. rccrc:uiomtl ~reus, presct~vmion or species, forests. as 
transforn)crs of.grccnhousc gnst\<i. nnd all the myriad or Other funoti(10S ~UltLuscs mOdCffl 
societies hnvt} for land. (The ()ccans nn.1 notconsidorcd ~o as. to keep the discussion mnsonably 
focussed.) At the same time there will bc.incrcasing.dcmandfor food.und fibre •. Since ~mder 
C\ln"Cnt tcchnoloJ!,y f{)Od nnd f1brt~ production is hcuvilydcpcndent on land there is lik'clyto·bc 
nn incn.~asing dl;nand for .land to usl~ in food production unless the t'atc of growth in yield 
exceeds the rtll(~ of growth ln demand. The rate of growth in yield clearly depends. on 'lhc 
iJwestll1crn th;n counuies make. in rc.~t~a!'dl dlrocJcdm increasing yit~lds :H\d the more efficient 
usc and mtmngcmunt or the land m.sourcc. 

l'ublic G«wds 

ln this broad and generalised dcS\tript.ion .of t.he natUttl of the population nnd land usl~ problem, 
food and fihr~ consumption cnn b~' cmtsidcred as a g<.mc:mll private good und the amenities and 
scrvitcs produced fr()ffi land in th'~ public domuin ns a public good. Randall ( 1987~ p, 1761 
notes the possible c.;otlfusiun with the d~floition of n public good ttnd distln~uishcshc!wcen 
rival and nonrh,ttJ and exclusive und nonexclusive gor)ds {there m-e four· posslble cnmhimnions 
of thesc.two chnructcristics). Jn llu: cnsc. of noncxdusivt~ gt>ods and ,·csourct~5 the solminrlLt) 
the problem is the spedl1cuti()n of cxclu~ive and non.-~tttcnumcd property rights which cun be 
effectively enfnrccd. In some cases thQ costs of specifying and enforcing the rights rnuy be 
such as to makt.~ it uneconomic to do so. Howevcrt invcsuncnt in research and nc,w 
tt~chnologics can Jeud lo the possibility of rcdt1cillg th(}sc costs. ln such cases where the costs 
aro too high direct glwcrnmcnt regulation of various kinds isfrcqucruly used. 

In the c:1se of rival goods the usc by one in<Hvidual precludes the usc. hy anQlhcr indlvitltJ;ll. 
\VhcntlOUrivn1ry is ptcscnt then the usc by one individual hns no effect on the usc hy anoth~~r 
person. Alsn. the total am(,~unt of the nonrivul good rnay he; enjoyed h)' <;,~ach individual. The 
amenities nnd scl'viccs produced from land in the public domain mny be bmh nonexcJusivc and 
non rival. 

Randall ( 1987. pp. 169" 171) has outlined the basic cconc:>l11ic.~ ofun cfficicnt,ptoductmix in the 
case ofa rivat and nondval goods, Jn this case the. production possibUity rroniier:n:pplies asln 
standard production economics theory. Howcv(~r. consumption must be tronrcd diffbrcotly. rn 
this case the rival gol')d is allot{UCd bctwcc:n the two C()nsumcrs while the lOtn}.qmount <)f the 
nonrival good is consumed by both consumers. The tl1locatkm is adJusted until tbc sum ()rthc 
rates of commodity substitution between the riv:d good and the non rival g<,od (RCS) f()rthe 
two individuals is equal to the mtc of product transformntion (RPT) on the production 
possibility frontier (Figure 2). 
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01 N Nonthtal gQod (N) 

l~igtH'i.! 2 Efficient fW(1<.htction and consumption '1friv:1l nnd nmwivnl go()dS 

This problem can be rormulmed ns n nHtxitnisnt:it)tl problem {llcndcrso~l untl Q~H\fldl l98(l, 
p.299) wh"~rc the utilily of nne. consumer nf pdvmc good ttl and a pubhc go<.)d Q is nlt\ximhred 
S\lbject to Hut cons\11\ints that lllt.~ \eve) of utility of the secomleOtlS\lmCl• iS commmt at U20, (he, 
prudth.:inm n·ont.icr P,. mHl ~t. qunmity total. A slightly modlncd vcJ'Sion ofth<~ problom is: 

Mo.x:imisc 
$UQjCCt to 

tJl(q ... Q) 

U2<q:t"Ol = u2o 

F(q~Q) = 0 

q = ql + q2 

Dodving the first order ctmditions ftw the problem and rcn1rm1ging it can bu shown tlHlt~ 

that is 

tytRTQ~q:;::: MRSQ,qt + l\1RSQ~q~ 

This model can rc~dily be generalised to many:good§ ~n~tm~rtyc()nsutn.crs. h:npli¢i't:withinit: 
is the notion of u Nash .. Coumot equilibrium 4\S dcscdootlin .. Corm\s ar)d Sandler 01986)~ 

~Fhc 'Rotc . or 17~cta oplqgic~t, Oh;~••g~ 

St.hith· p ?14~ :h M written in ·dCtU:il·~m: .thc·lollJl \t;i\\.t()rtS,l>F:t~QhrtPh>gi~,ll••~ht\tl~c,·wh~p:\l)t;f~;~t» 
m.a nufAq\~rcq:t~m>ds und cm:irot1mPntai ~m1~n i~¥ g\)Og$* .. T)tis 'f<>r~:lwin~~ l~rm.y:•i~c~:~m.~t·.~v~tW 
itJ~~vcrsi~l~~.:tic.c>,itl·.p~~«\i~.~iqn .. ·and:Ji,~it~d·Sllbstltyti~n·§9l'f$(f~::m~Yf~~ .. t~·~4·~~'~f~~JU~nMY:·&9~~.~ 
:th~tt~sy,mmqt¢ic,mchn·iqaloh4tlg.¢·{itr.~he$~n~:lh~'tJt;\Vllharrc;¢l:.ltl~OY"f~~tyf9~;·~9~.$··~mJ) ... · ....... ;tb: 
am~nlti~s) :i~cr¢:lscs. the Cf>fllt.u~ulhts .·#t.>.HJt}t, t() 'P~"<>YiU~ •l1l.~Qttf~9llf~~9.';~Qp~§;i~li.t~~:l .. ~f!.A$· 
1ttncn'iricsl~rgc.ly·ubaffcete(f.und:ti~cly·to>bcc6m~·inoj·~$04r¢¢Smith,tiJ'9.~4:~::p;.\H,l~l~. :H~;~J~. 



points O~ll (Snlilh 1972} thnt the I ~ .. effect orc,o.n .. t"tnu.¢d U~\d~~rvaluatloo oli.~nvirOl)meotal 
services 'h~lS .betm lt)· indt•cc a. pattern oC t~~chnic.~~l,chunSC9 ·Whleh. 'is'bi:~Sl1tl ,jq,:(n¢>.·dir¢¢.llOh·Pf 
excess rc.~ld~u1l produc.tJon ~wd :)way n~om Jn<.ttc~u;qd ,efllcicocv 'in 't~e Stanpl.Y oC ~~ejSOUte~ 
:ttmctddt.'S•. Cornos und Snndltu: tl986~ p. ~7) tdso corlSid9r the' ls~U<l oiL~c¢hniQt~l,ch:•ro~~~ lrT 
botb private nnd public goods prt1dttctkm. Whey Cll~Cludc thnr ~n inorc~s~ :h\. tne 9fl1~'len~yof 
pmdt.H~tion .of :the public good will lend m nn e.~p;msilln· h1 th~t•sc nnd,pr(>ductit1n·~)l~·:ab~:h\tollc: 
gtmd. An incJ•easc . i.n the t;,>;fficiCJlCY of the. produot,h)n or th~ priv~UQ good wilt>l¢~td to a 
substilution away f)~()ID the public £0()d ifll() the prlvntc SOOd hut With. ,(ht} 'J!OSSi.b'ilJ~y tbiH' 
W~)llnrc is rcduucd us:~ result The outcome hinges (Ul the 1ovcl.ofconsumpti<m of the ptivmc 
gJmd and nlsothc elnstidty l)l ~uJhsthution between t.hc public good nmt the pti.vutc good. 

1ln1s it is llkcl>f m be 1mpor·uuu u1 the futm~ .• us populntion dse.'! along :with incnmc.s~ thanh~ 
rclntlvc vnltt:nHm thm .st1Cicty plnces \Ht the various uses of land be effectively expressc.d .und 
lhm, «ptlmprime rolmive vnh~tnions be dcm:rmiucd. 

l.nduccd Tcchllf.•logical Chttoge 

111e theory ofinduc<~d tedntologk'\1 change~ o.tigitudly pt·opo,:;c,d by Nicks (19'32). implicsthut 
c.hang.cs in the relntive prices of the fnc.tors used in prnduction will chnnge the invcs.tnlnnt in 
rescmx:h effnt, and tl~tts relieve l:h.e l\).lntivo Sl rcity im phcd by n relnuve rise in the price of 'U 
tbcror of pr(1ducti<m tHnynmi and Ruttnr\ 1971 ), h thus clear thm rtK~uiving uppr<)prhtt.e mnrket 
sigmds in tt~rms t'lf pric(~,..~ fot~ hmd U$Cd in fm1d and 11brc pmd.uctlnn 'rcr~u~ thut used ft)f the 
production uf erwinmmentnl .n.m~nlitit~S is important. To do so the antdy~<>is of the h:J.lUI'Il or 
puon~.· got\ds Mll:U~ests duu it mny be possible tn define a sot of propt~rty nghts tt1 dt:td widH.hc 
problem nf nnnexch/shr,ty In the use of lnnd for tlw pr(ldttcdon nnd coo.surn.ption of amcn:itics. 
'Th~~s the sugge,st.ion is rmtdc f'<u' il system of tradeable CO\~tnunts on the usc nf land. 

The NilUJrc of Co.,•ena11ts 

A co\rt.mnnt c.an be consideted n.<; a JegnUy biudlng rastricdon on the use of o rcsllttrcc, in 
pnrticulur, n restriction on the ... )e of hmd. A covenant thus usun.lly .rostrict.'i one (>r:mor~ usus 
from mnong a numhar of possible uses ofa ~~~onrc¢. Conslde~ R p~tr<mlof lnM.l which C(~gldct'e 
used to produce public amenities, C()uhJ bt~ nu~med m·/cottld be used fo•· constnrotinn. ~t~ 
bui~din~s. By ztming ot· ~h'~ t•~ of covenants .it is poss~,bl~ to p•~cvcn~ any one of the '.U~~s.:l)y 
lcgJ.shtUve or· k~gaJ nutboruy •. I· rom ;\n ccor1omn~ p.omt ol v1cw thert-e W1ll be u sh~d~w ·vnlue Ofl 
any restdctitlns on the use of a resnurcc if the rastd<:don is cff'cqttve. H is also ~tppnt~nt thm 
there is a cost involved in the setting up of the .covcntUltand in poliei.r)g tt. ~here ITHt>' also ··t>e 
some co.sts involved in mn.inulining the resource in ~he ,covenmncd use' thntwonld ;not be 
prascm H' the covenant were rcm<.!l\,(td (for exarnpJe, weed tmd ,rost contro·l on l~tnd ttsod for 
publie sp:\cC). H"land is zun~d huo coUect.ivc uses ·Qnly'~ .&uch ns. national parks .and other sc~'i 
<>fu5(1.~ ,sqph as water coltCJJtion~ preservation e>f $pcolcs and so on, then it seems rcasonttbll) to 
t.rcm such lund as a Z(lned ot c<:.wc,nantcd public good .. 

A problem dmt·is then l\tccd by public udministJ~ltnrs ishow to determine the tlfl10unrofl;l,nd. 
orfortluu matter othe.rr~sourct\S. tn be rcstdotcd in. use. Tl1i~ i.s.asignH~cnnJproblcm when,~te 
alternative uses fnr land arc in the production or mtlrkctAblc :g()t)OS su.ch us :footh fibre.tmd 
f()rc.st products. .It is ~tlso. u problem when Jl(>Wcd\ll. !lot;>by 'groups:ntc set Jlfl cxp,rcss{y 'to lobby 
tbr tho 'ptc..~cFvtuionj OJ' specific use or a rt~SOl&rce. Somedmcs this ·ts a re$Qt•rc~ Tor wp.ic~ 
expcctaJions ·~~bomfotum.p!·oduct1c:m.of·mnrkct~t.blccommoditl'cs:havc:U:b:cttdyJJ(!t!n':fbrm;lli~u 
such as1n the case ofnruive .rtvc-sts • 

. Andct1)on an~ H!'Jl (1980~ P:5) p~1int out Jh,;tt ,(~c ?~f!~rs.l!lP of t•o. it~QIJl· ,~.,Jr B~!PM\: ··W:llJ; :b~ 
tlXPba.n&~d: oo.ly .. ·1 r lh~. ,fllttrg,tnnl· vttlt,t¢ .. t)f the ·O~JlC·~~~~.Q .. g,V¢o;· ·t~p t$ 1)CS~· •.th~p .\ij~ 'Vl\lt•~ '9:1: 
o.w~crs~ip·obmiocd .. They alstl n<n~ thnt·voh•nu.Jry :(r~-~~~ lnV<)lv'"~ the ~XpcGt~ti'oq. o~·~wJ.}~iliv.(.}-. 
sym j},;~p1c ,q~d.'th+n (raqes wlU outy ·be •ussm~ed ,or bcln~.~positi,ve,.sum· *mpc$ ;ir 'th~r~u'A~ ·~g 
cxtcrnulhi~~·:involvcd. 1.!his·condititm· nlst}·tbcn·.·cusorcs•th~tt:SoPiGly,·;~s welt:u.s:ith~~ihdiiV~"~~l4h 



gnim~ from. tf'udo. R.t~.~pm\sibilhy nnd :uzcmmtnbility is arg\tCd by AllQUl'S<:ttl nntl llUl t(l' ~tlsn b(;} 
hnpm~tnnt iu t.~nstu~ing dmt. vOhltlU\ry decisions nrc p().Sittvu surn ''')r St»licty~ ~~;hey WQn~ JHlle~ 
thtn t(:t ensure Uuu voluntnry nctions or individuJtls nrc prtHhtctivu ruther than •19ll~Jlt().d,mHiV~ 
l.rnnsfct' activities. t.hU (lwncr.ship nHtSt be CS(.~Insivc.. "Fhnt is. (1\Ud~t:son aml::.lilitl :1'98(), p~S), 
t.h propcrt:)' rights <.mnnot he uuc,nmHc,d without incw~dng ttsooial cost.' 

1\ndctSOil nnd lUll ( 1980. p. 9) suggest tlmt a. cnsc can be mmlu foa~ h1tHS.I,'crs nf·n~~Ol~l'c~s hy 
usc of the eo<.wch·i~ power of govcrnn1cnt on the grounds (1ftoghinmcy ofusc o.fthcrc.~ovrccs 
{the rc,~nurcc,s nmy lntvt~ bt,mt stolen) und for ptlhHc gtmdsrcm~oos. Th(}y note thudiU1euJtynl' 
ccmtmlling tho extern tlf the us~~ of thnl pnwe.t'.. Once ~the nlcch~misms :lJ:wu bccru~~.\nhlishnd 
there is :little tt) hindu.r cvlWY .indivhhntl nnd gr<:ntpfrnnl Jl()Jlrmtching gnvcmmo:m. :n1tt ~n·g\lint 
nlr the \l~C or the power in the it l':tvOlU' nnd. p<Hl~tHhtUy .tlUJ~imH: tht~ hncrcsts (ll' S()lllC Othl!t 
group* 1lms hlt'ocmivcs Hnt (lllt hl p.lncc ftw r.lOll"'P•~uductlvc tr'ttnslcr nctivitk~s. 

flr<lm the work by Anderson und I:UH h is nppmtmnhnt U'MlsllwabUlty in et,vq,nunts (lrJnn<l,.,t!.SC 
dt;hts is likely to b'~ pmfcrnhlc w nOil"lr~ulsl'tlrubilh>' andnlso m direct rogt)lurory .. rm;chttnlsms~ 
l'l<lWt.~•Vl~t\ they also point to the need m be nblc to spcc:tfy anu enforce the prop<::rl}# d~hts 
inv(>lvcd .. This. cun nlsn he nrguud on tho bush; of nr1ulugy lo tllti.Ch <)f t;hc worl¢ <lJl!lhe 
ll't.\llSfhmbility t)f C)llottl rights in itldUstdt~S ~meb ns ugricnlluro\ nstJin~ (t .. uh :Eiollantl and Pow~w 
1992.; llatllt~h nnd Pn&c~o(~ 1992) nnd cvt~n C.:w ntmospht~dc pnlhwon {lllnchyl Ttltl.J'(>a rw.d 
Fisher' 1991), 

hnplicntlons or l~o,Hahltinn (iro.wt.h .em ihc UStl or L~unl 
·ro bcgin,.c(msid\,;r a very .sunplc model. Tbt~ pri.mtU)' cnnccm is: hlowwlll indlvidurtls <:hcloSO 
to usc lund whlm there urc puhlit.~ tmprk;cd us(;~s and l.ht~ production of food as u pdvuto ij()(RHS 
unc usc f<..w land. There i~ aJ.~(l assumed tu be a limired nrun ,,r land but:\ n.xcd .produt.ltlc>n· of 
food pet· unh of m~cn. ll is ussumcd the mdividu~.•l conswm~s nn tlggreg:nc g()<ld, >~,which 
coqld he roprosumcd by food which is produced from £he htnd, ah and t<lnlst> ~win s:uisrnt:~tl()Jl 
rrorn ~he \IS~~ Qf the land as 'space•. u2. lndividunls .r1rc asst1mcd to be tt()flCCt1H.Rl:<)tllft\bo:tllthl~ 
ag.gt·cgatc ut.nount. of land in u~c U$ smtcc, A2, e:Hhcr tlwn nn ull(.)Ctltl()Jl PCJ" pctson, na. 'This 
irnplic.,~ that the services thHn thu land used for spnc~~lo tx~ of the nr~unu nftl. put~Uc ~emU. ~Fht!S 
the tcpn A2 ~ N;a2. tm.tcrs U1c ~aility functk~ll w~lCrt.} !'l}s tht.c~ ~()Ull populnt.iun,. ~lfhu lOtnlaroa of 
hmd ts rcptcscntcd lts \. It •s assumed. for sunpllcltY thttt thC.lWO tyJlCS ol~)uml os~s nm 
mutually exclusive. ·n1e second type or l.nnd may htwc mtlny divcrso us~4i btll;tJl~:koy'ft:ntt!rC 
of it is assurn~d to be that h docs not buvc un uxvlicit nlttrkcrplieu umlthtultiso()\iJtscd:;in~Um 
produ<;~ti()llOf y. To begin whh. this issue wlllhc downpluycdt>thcr UHm tb:H:t.h~·hnld enters 
~nto the individuaiJs utilily function~ l'hc constrniuts under ~vhich th~ ·c(Jnsumcrlpn)d'uqcr 
operates arc assmtled to be ~hat y is prodtlccd in fixed ·proportit)tl Hlth~ltH1d,uJ, ·~•mf:that.thc 
total landis divided between the two uses onn per cnpiUt basls. '"llmsthcsimplc:m()dcl:ist\S 
follows: 

(l) U = U(y, A2) 

(2) y:::: ~ ilJ 

(3) A :::: N a:t + Az 

It i$.~lso nssunwd·that.thcrc is diminishh!g,,anarglluil \l~Uityfot Ad~H\JonJlljfoo4 ~mJ·(1ls:()'lf(H'' 
.:•Q~itional'spucc\ A ttuly oaivc. pro~ucti()n systcnl '.i$ '~\ssmncd' <H1lh~;bnsi~ i\htn::iijq..:Jnpnt~~ 
output .. coefficicnt, :~.• will b<: some, compte~. fttll.Clion.~·<>lt ~~~Uvc,,1a~l<;~s·(splh~·(qnJl'·<1lt'~(lxc. 
i.ndt1<:~d 1~!el1n9l<lglca1. ct~·':'J\g~ hYp9t!)~~ts·nti¥l~t:l~~ u~~Hi) •.. ·mt).~•ll¥: ~h~·:J9t~.tl:J:•n~:·~~~~!~1Ill~t;·~~~m~ 
up,.· .. Jt:$h0~1d·'be.·nuwd·.~hat.•.th~·Qtt.ltry.·lun~tt(>.n···.·~>~~rS'~P:n1~~···rcsc;mJ)J.:m¢~··~p\lll~liJ.Oi.~.hP;$.Pt:.J)p 
.IJlQd~}S<tqfcrrcq .. to~.as ,clul~'. ·ntO~el~ e~c~~t~~ha!\.:tll9.P9R~~~·''fioal:::~~<;~':·~PJ;:~~.~V~flf;~;,ill,~tH1~::qJ,i!J!t 
J.tm<;H<>at. lUttS JS n·,lt :UlCltt~QU: ·SU~9~ Jt JS lH)Jllt.CH~Y .:1~~PJp9il; th~t .iJ:fl.~··J.H9~Yt~HJ~J· 
.coos\stn<!r{producerr 'is ·nol:.cc>nccmcU···wi\h·•¢b~ilt~~l,.l::~.11¢1J1t>¢rsnlo·()J\~i.c),yb·.~s;aJii·mc.w~~.~rs::Q,t 



sooi~ty aro t~ssuJnud m, have uccc~>~s m the 'spn<.;,c' rcpt'USCttted,by A~ ·{Cotoos,lmd.St~n<Utw 1986, 
p • .l 65). ~nus ussumpt.H)n could be. rclnxcd. 

By for.tning t\ l,.;U~rm)gJun 1\tnctlon Um nrst .. ordcr comli~Jons nw an ()pthnum U)ny t>Q. ()bUtirtetl. 

(.5) oL/i)y = oUiuy + At = 0 

(6) JL/uA2 ·= ()UIOA2 ~ "-2 =:: 0 

{7) ulJ(Jat = ~ [} A.t • /..2 N=O 

(8) (JlJ(}A.t : y- (3 tlJ = 0 

Hy wrully differentiating tht!Se flrst .. ordct coudhions with tuspC4.:'ll.o populatjon •. N~ solving. 
nod JtHtking. nssuntpt.iorts nt.mutthc signs of the partial dedvtUJvcs. it is possiblc.tonsscssUJc 
likely hnptttHs nf un incn:.mse in r.hC' population on the; fUhl~ivc lund use. (the MJtthc!.nt.ttic~t 
Ct)mputur pnckagc wtt.~ used thr· this purpo&~). 

lf it is assumed thmt.here is diminishing. InarginuJ utlHty w ~onsumption ·<>f both y und A2: Held 
that the cr,lss .. utlHty effects are 7.uro thon u n1atg.inul increase in tho popqJation will leadto n 
negnlivc ctm:tc.t (1tl the lund per person usc.d for rood pmductjoui a ncgmJve effect mt food 
consumed pc•· person but an nmbtguous effect on the pt1bUc good* A2~ 

If change .in the yield of food is considUt'C.dj thnt is totally (.HCf'Grcnth\ting WhhroS,~CllO b, (hCh 
the reverse result is obtained of nn nntbiguous effect on the l<.W¢1 of food cobsr•mptiun. y.) 
d9p¢ndcnt on the tn~lmH.!ing ot th0 declining mnrginnl utHityfron,lhe usc of ttddhionttlland 
~lHOCatcd to rood prmluction tU\d the positive effect of' hlCl~tl&~d yields. 

liJustratio.n or ~larkct•!Jascd Solutions 

Within the liturututc nnd as practical iHustn•ti<ms u Jist of cx:·unpJos .of the ~se ·Pf defined 
propcr~y rights to control the use of land nnd wAJcr is ptovid~d~ ~IlleS(~ ~m:H>flcn vohmt~1ry ih 
cha.ractet·. The c.xrunplcs illustrate the diverslty ofthc apprm!chcsl•s~d u,nd4bntfuaidca.of•tSQ1 
ofu·ag~ablc covcJ\tuns ln sonte \Vays gcm~rnUst~s.thil types (lfcicfinitions oFpt(lf)Crty rights th:lt 
h:ove·bc.cn used. An(ferson (1991) gives inf<)nllU~icm.nn the foll<'>W.ing: 

PdvHtising instrc~un fl:<>ws 
Pdvtnc <wmetshlp .of streams. 
Righ~~to 11shin~ strc~~ms inJhc United Kh1gdom 
Privtue dshtl)f()r migrnwry 11sh :m<J wiJ<Jlifc <<:u~~ brce<Jhtg otsalmon in ht~tcherics). 
Hunt.io~ nnd ·nshh1s clubs ~upp(lrtlngJ'ish and .;miJ1llll·spq.ctes 
btlnd::.boldcrs.providiJ)gburnbu,~l!;!.(l.~cs 
TI1c N~upre Conscw:vn.no.y in the United St.atcs...,....putchAsc. tlfhmd for c<Jnscrvnfi11h~(t~:x 

cxemp() ~ntl C()l)~rvutiotl cotlU<t:\CJS 

Othqt.~Xtlmplcs\ have been o~tHtlCtl by Ut!J1J1Ctt(l99S)r 



Earth Smwnm•i.cs lhy Ltd bnscd in South .A\~Stl'ali~ u~s fttnds. frotfi.toudsrn ip .protect 
cndungc1ud, species ht s,u,ctu:trit;.~S . . . .. . . . . . . . . . ··.. . . · 

Austtl\lian· Busll .BQotage Fund nds.csfpmJs to purqhasc.arcas Qf Tasmani;-tJrtoJ'CStS 
New Ze~ll4nd Nnlivc Fol'ostsRcstQratiotl Trust uses a title. covcnt\nting; un:~tugl,1t.llcnt ;md 

publicly rais~,s funds nlld hn.s tax-free stn\\JS 
Royal Fot'e,sts atld :BhttPh:1WCtlon Sqcictyof'Nl~W 7.;;.Cahmd.owns.lundrcscrvos 
A variety of .chths and socit.!lics which truly focus. on lt)bby.iqg of go.vcmtncnts ot~ the 

ptH\~husc t)f.hind. 

Bennett (1995) also point~ to the case of the Q\tCcn Elizubcth ll Tnts~ it)·Ncw Zculan4 which 
was c.smblishcd by Act Qf PnrHamcntin l977 and aims to hQlp lnnQ\)Wtll~rs ptotc(.lt. hmd by 
~lt'ranging covcnams ovor the htnd's titll1. The tn•st assists in the cov<!mmting pt:occssthrqugh 
the prt"t\!ision Qf surveying expenses, legal services and fencing .. Incentives, t\rc ~ivcnlo Jnnd 
owners thmugh rl~dup:tions in rnt,~s paid to loculgovcrm11Cnts. \Vhhin A.ustralin the ¥icttlriun 
Conscrvmjon Trust has a sinlilttt' covenanting role in Victoria and in New South \V'uJc,s thP: 
Nation;ll Pt\rks :md \Vildlite, Scrvh.:c provides simi lor f1tcililmion for conservation ngrccmunts 
(Qm·sonal cmnmunieation, R. (Hllcspic; l3nvt,·onmcntal P<)lioy Division~ Nntim1al Parks and 
Wildlife Service, NS\V, Fcbnmry 1996 and ConscrvatiOllAgrccmcnts brochure). In JhC .QtiSC 
of the Victorian Consurvtition Trust and the New South \V':tles Nntlorutl P~ttks and \VilUlllb 
Sc,rvicc there arc objectives to st~t up 'nwolving' funds which can then be used tQ :fund .(he 
purchase ofcnvitonmcntally scm~itivc areas a.lldtbcn sell theh\nd with a conservAtion G<>vcnntlt, 
This implic,s that the government pays for the covenant: ~\n(] thereby bears tl)C C(>St ()f any 
reduction in the value .of the lnnd because of the imtmsilion of the covenant The mcchunistn 
provides n means of extending limited conservation bud geL~ over a much lnrgGr nrca of land. 

Finally, in un the examples iH~Istratcd, there tli'O no cnscs ~)ffrccly traded covenants, Using the 
analogy of tradeable quota rights for 11shing it seems possible that if the transuctiQns costs arc 
not excessive that a market or nutrkcts in covenants would be Jcasi ble. ln this case the re.s<mrce 
to which the covenant was attached would be tradeable under the. restric;tions of the .covenant 
attached at the time. In essence, all privately owned land has a range of covenant rcstric,tions 
implicitly or explicitly 4\Uached to it These restrictions may be gcncJ'al in nature, or qnhc 
specific. 

For a market in covenantS to operate the odginal supply and nature of the covenants Wollld 
need to be .dc,tcrmincd and allocated. The nature of covenants mi:ght, in principle, match the 
types ()f values people place <.1n resources. Randall (1987. pp.252-3) describes these (lS 'usc1 

values, 'option' values and 'existence' values. \Vi thin these categories a Wide range of 
different covenants might be developed, These could include visiting rights only, ·settling 
rights, various harvesting rights, a,griculturql rights, scientiHc investigation rights, planth~~ 
rights. hunting rights, mining rights. etc. It is possible to. ,conceive. of a 'ntJll'. covemmt in 
whi.ch aco.css and usc of :Uly ki·nd is not pcrmiuad. Such a covenant wo\lld reflect existl!m::c 
values. The owner of the resource, suc.hus land, would own the 'lntid.purely for the pOL91ltiA1 
capital gain that might be made in trading on the risin,g valu~ the C()IUtnPnity ma.Y'Placc on 
existence value. Clcnrly some locations and sites .muy have hi~hcr exis~nce villqes than other 
sites so thatfor the owner wishing to convert an area ofland frm11 .another type, of use: it WQPl(J 
be possible to sell the cxi~ting covenant and purchase a ~11uU' covennnt. lh ·.a· freely oppr~.t~ng 
market for covcnanL~ and lundtho value oft he land would·,ch~gc by thevallle oftije ~(lditiontil 
restrictions on usc and the price of the covenant would ;reflect the supply and,dell)ql}d for 
coycnants. Th~ demand for covenants would rellcct the <Jc~ir(} or the cotnnntni:W for·Ju11<i"wiJh 
() .. given level of restriction ~nd the supply of covcna11ts would ·hay~ been d(!t~rmh1Cdi atl~.~~t 
initially by the structure of the existing lanctusc, ·Gov(![ll!TlCnt coul<l qlcqdrentcr i~H>'thc, 
market for covenants and buy .covenants to reduce the supply or quction additio~aLcovenA-nt$ of 
variQus types. 

![he jssueof U1e eqt•iW of th.e disttibuU~n of S49h covenants wQul{i;r~quirc_,,geJa,H9<i'T~$9m~¢hr 
In'.principlc the ioitiaJ distributi()O wo~lld b~ d~sjg(led•to,aUow e;'Ci~ti~g ~ypes·ot::~~s.q~l~h~ 
.rcsot~.rccsto continue .. S~lCJlJl system alsQ raisesihe,pp~§ibil\tyof:pfjv~tC:·?\VJ)(!•:~~ip:;Qt1:;~,.y~ry 
large pan of ~he nation's pltbJicly owne<,t:land estqte. Salc;by.a,uctiott-•'Oflqrgc:.trac:t$)61Icrowt1~· 



hmd would be possible under 'null' or ncar nun p()VCnatltS. 111 doing so gov<.wnm~lltS woul<t 
have nn t~xtcndcd base for cnpital.g;tins laxatiQil and nlso thrmmh cttrt.}ftd SJY~.ciJ.ic~tti.on of 
covemtnLs may have a mcnns .Qf c(1llcctil1gtnxcs fot'lh<~ maintenance and qonsc,'vuti(m .of rtl'cas 
haSl1d on conmnmily vnluatlons of those tH"i!as nlthcl' than the usc of.g~ncml:taxcs. 

J:i'inally, by setting up It market in covenants which is p~u·atlcl tot.hc 1nat'kct: fod,md, the dghts 
to ust:Hw non usc nf land ~lt\) pmtl¥ sopanncdfrom the. hmd ilsclf.lllthis waythcrchnivcvalttc 
()r lnnd in terms of u wide range of'different u~cs cnn he est;lblisllcd. This sh<n~ld &rctuly 
clnrify the nnturc of the rosc:u·ch and development investments thntshould be mnde H) .dtwet<m 
1!1orcns~!d productivity in the production ()f not only n)()cJ bnt nt~o the usc .or rcsonrccs in the 
prod\ICtion nf mncnitics. 

C<ulcludillg Comment 

\Vhcn the costs of implementing nnd the .costs of policing nrc not so high ns to pt·cvont the 
su·ucturing of C(WcnanLI.) it would seem possible to set up whnt can be t.cnncd n 'market it1 
covcnnms\ This involvt)S tht~ ch)nr dofiniti<1H or dcutHcd bundles (lf pt·opcr~y dgbl.'l which go 
bcyt)lld those thnt currently seem t.o bQ available. Such nn app,·mtch l{)cuscs on the p1·oblcm <>t' 
propcny l'ights and a.lso the issue of tt·unsnt:liQns costs. 

What has been dcscl'ibcd is n broad pictut·e of the popnlmion, food nnd J'csourcc tJSe pt'()blonl 
facing the world and then an attempt is made to connect this problem to the need for~ 
institutionnl change and development~ The basic argument hinges()!) the notion that ina market 
driven wodd the rulativ~! vnlu:tti()ns or both private goods and goods with public goods 
characteristics need to he expressed as c.lenl'ly as possible if the appropriate investments arc t.o 
be made in rcstmrch and development and in the adoplion oftechnologics. 1l is ~pp~1rcntlhat 
there is tH1 perfect sohHinn because of the rrunsnctions costs thtH t~re frequently involved. 
How(~Vt~·f\ helping to more clearly express the valuations by imlividunls on the rosmtrccs t.hcy 
usc nppctlrs to be n worthwhile objective. lt is also nppal'cnt tl.HH itW(~stmtHH in yield impnwlng 
technology for food and l1brc production is likely tn bt:> one w:\y ttl nt lt~astpartl.y alleviate~ some, 
of the problems Qf cnvironmcnwl conscrvmion. 

Fimtlly, t.hc paper is an expression of a more gcnurt\1 view thttt nppmaches to the mnnagcmcm 
of externalities is one of the very imponnnt issues facing applied ccQnomists tnoay. l\1t1cll hns 
been written at n theoretical kwcl hut much more ncl1ds to he done in findtng pmcUcal ways of 
intcnmlising externalities. 
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