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NATURAL RESOURCES IN ECONOMIC GROWTH: THE ROLE O

-~ INSTITUTIONS AND POLICIES™ -
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SoFV,LEPriacy-Wantrup‘

‘I. Focus of this Paper

During the last 10 years, it has become the fashion among economists to

‘emphasize’ the decreasing importance of natural resources in economic growth.
This applies especially to the renewable resources used by agriculture /21,

23/. Use of these resources is strongly influenced by economic institutions,

“ both in developed and undeveloped economies. It is not surprising, therefore,
that there has been, in recent literature, a de-emphasis of the role of insti-

‘tutions paralleling that of mnatural resources, In the current mathematical
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nodels of economic growth, the role of institutions is not explicitly con-

sidered /11, 14, 20/. A well-known book on transforming traditional agricul-
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nly two pages .on the influence of economic imstitutions to
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Emphasis has shifted from matural resources and economic institutions to

technological change or, in production function terminology, to ‘new" or "modern"
factors of production. 'If institutions are‘considered at all, they are treated

*Giannini Foundation Paper presented to the Annual Meeting of the Ameri-~

can Agricultural Economics Associlation, Lexington, Kentuéky, August 17-20, 1969,

S. V. Ciriacy-Wantrup is. Professor of Agricultural Economics and Agricultural

Economist in the Experiment Station and on the Giennini Foundation, University

of Califormia, Berkeley.
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;ors La-nlb{inﬁ SuIViC es 1i 1 ofher faéﬁéfs of produétiona Changes in‘vg
the kind ahd"ouéntity’of.'hstitatioﬁal services are regar&ed as determined by" 
Y ééoiomic demaud-supply’scnel L‘g/ _ o I

'vIﬁ‘accordance WitL my - assig nmeﬁt, i shouid like to focus on this doctrine; 
‘véfithe'decreasipo import ance’ of natural resources and the relatlvel insigni-
;Iiéant and passive role of‘institutions in econoﬁiq growtho I should like to
‘apélvze its~validity, ihéuire‘into_its rélevancy, and show‘its implications

for policy in deve 1op1n0 count?ieso

mportance of Natural Resources in Economic CGrowth?
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The doctrine of the decreasing importapce of matural resources in economic
growth is‘based'on the ébservation; documented largely for the'United Statgs,
‘that the shares Qf‘agriculture'and of égricplturai iandvin the'gationai incomé ‘
have decreased 1n the course ofbeconomlc growth° JTWQ questions arise with
respect to this'observétiona‘

he fact that the income shares of agriculture and agricultural
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lend have decreased‘in.the United States since the last quarter of the 19th cen-
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tury mean that 1e income sha:es of all natural resources used by agriculture;

ot

including those alsb usgdfby the rest of the economy; have decreased? Furthe:%'
can the experience withvthé agriculturélfsectof initﬁe UnitedKStates during a
particular period of economiC'history be extrapolaﬁed'tq other Secto;s; otherci
time periods, and ot‘er natxonéW economies? |

'Se¢OLd, eveﬁ if the fir§t question can be answere& in the affirmativé,
- what 1s the Teaning:of a.decreasing income share in terms of the ”'moorta1c=”-
b‘of natﬁrai ?esources_iﬁvedonomic gr@wth? What are the implications for explain-

ing, projecting, and influencing economic growth?
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et us tutn?to”thegfirStéauestion,,gThehnatural~resources used by agricul- -

rY

‘e @stnly lend w“ter

traﬁséortation;’urbanfsettlements,~aﬁd recreation.: For 'this reason referring .

'fencesein demand*elasﬁicitieS'fdr'the products of agriculture on the ' -

and recreational”w

trenspertation,furban,

fxptogressed L:ther thaq in- other patts or the couﬁtry [17 ' thS ShlLt
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A;l reases tor natural Lesources Whlch are frequently a 1ult1p1e
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tof P 1ces pcevatllng 1n agrlculture. Admlttedly, tHe quaﬁtltles of and and

infa cul_ure are stlll large compared Wlth tnose used in Other\v"’

o 1scct0“sa But“this :elationship 1is chanalng 11 favor of nonaorlcultural usesa‘7

\ext we may noce that the dec easexinﬂthe_income=sﬁare‘of'agriculture.in

the Uniteu States took place in a. perlod of historyfwheﬂjthe terms of trade

/

‘moved  against’ acrlculture LnterﬁatlonaL y ror a number of spee fic,historie”

~ reasons which a*e 1otiltkeLy to recur in the same conblnattong,fTe ms of t*ﬂde

-~ were affected Dy the exPan3101 OL agtlculture *1to Less-develoned veslons the

mechanization and 1nten51tlcatlon of acrlcultule 1n more develoned reolons,

y 80010mlc flactaatlons~-espec ly durlng the SO-yeaV cycle’f

Cycllcal effects are d;scortlnCr

fsectors a*d:faeto rs dre’ c0ﬂpared for per ods,'such as-

',iéto dif erent phases or economlc fluctuatlon
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limate and the increasingly dimportant group of amenity ..

resources--such as scenic attractions, public parks, clean water and air, and

wilderness areas--it is difficult or impossible to evaluate shares in mnational’
"income and wealth because the market system furnishes prices only incompletely
oxr mot at all. till, there is little doubt that the significance of these

‘resources for the location of industry and nonagricultural residence--including
. - =

second homes--and - for the income shares going to transportation, communication, .

Bx

’Aéud_ot%er_éervices has‘creatiy increased in the'Uniﬁed.Sta:és dtring‘the same
bpe:iod for which é'decrease in the importance of n;turai résources is being
Voiaiwédg There is also 1itt1e doubt thét the pxicé_sbcieﬁy‘must_pay for safe—iu
uarding the qualiﬁy of‘thesé:resourcés'is 7ncr¢asiﬁg greétly‘énd.will_continﬁev
to do so in ﬁhe\future;

o With respecﬁ to‘naturél resoufces“o:iginating and maih1y used outside of
agriculture, Sucﬁ_as_minerals andbenérgyireéourges; there‘is.évidence that
heir income sharﬁs‘have:increaséd‘in thé Unitedlégaﬁgs in some periods and
decreased in others 1?27} :Her¢,'a1so, the‘effectvof‘economic fluctuations is "
significant.

‘In summary, then,‘we shou1d be cautious in extrapolating an observation

(0]

.thét appli~s to agricuiturg_andvagriculﬁﬁrél lénd:in theiUniﬁéd‘States dgring_
_é'partic"lar periodiQf its econbmic‘his£ory:to‘all ﬁatural'resoufceé,vthne
periods, and ecoﬁomiéégl Qﬁvﬁhé bésisvof:the availaﬁlé‘evi&enqe, the‘Validity
'ofAsucL'extrapb’ation appears at least qﬂestionable, :The'possibilities_fdr

such extrapolation depend on the type of matural resource considered, on the
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ogical change that interacts with the resource, on factors af-

Foo

ecting the terms of trade of the products .of the resource, and last but not

least on the degree to which the resource is integrated into the market system.
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”Letfus,now srn to our second question and dlsreca“d for: a moMent'the 2
V?What-doeS]the alle g d eecreas1n0 1npo:uance

‘f‘eeenomieAgrowth‘meannfer;eﬁplaining'and;projectingv‘

r.public policy aimed at. eneraulng and inf 1~encing

The~reply;”lﬁam afraid;”mustjbeuthat it is irrelevant»,"

1

~

“1Lcone snale nay be due to gr eater I’ieiencies in a sector;yﬁj

: g;"ehenge 'maxlnc lLS p:oduct cneape?-~espe01a1;/ if

low—-and/or Lelea51no facco*s Lov ot her(employment;'

 arg~e hat such a s czor ot he sefviees'employed:in it'have becomeﬂ.f’

‘important for_econemicfdrOWth7 Lne opposmte would seem nore DLausmle°

deereasi;g,_ncome sna re o*'a sector, on tne ocHer hand may be aue LO :
rowth of‘other sectors“producing’substitutes'for'particular_uses“.’His- e
rically, this haS been tne case in many nlnerals and epecgy resources (ena:~u3

‘:Stlll thisfdoes not,indicate tha;‘,ga

tne.fndividual,na Lal resouvces replaced 1n partlcular uses and the 1a*ger’~”

"«

naLL“a; resources to wnlch they belone have become less rnportane‘,

L in eeonomic'growth;;””'

The wholeﬂoues on OL the 1mpoveance or unlnporuance of natural resoanesu_
Cin economic oroveh to whlch so much atLentLon has been devo;cd lu t e laSE 10 -
anCed;by some.;eseerch foundations;:appears';ather banalgf_xe”

s'fﬁn tion;, al -relevant;vari4f

‘'y_—v_ables_"are*impqrtant_'/S,‘Cha’p‘qﬂ3/o Nobody has yet. clalmed tnat natural Lesourcee

are irrelevant 11 economlc Orowth In the vontwuousxy chancunD ;nee*play of

“‘challenge and resnonse between natural environment andjhumanfculture,'it is meanff?“

ingless to eay that,the;ehellenge”ié‘1eséfimportan£ﬁthan'the response, B

e Hant of +He sane systen--th ”of-huma;‘eeolobye 1Ifﬁthere'Were.no”challence,

ethere would be no_’ s L mey add challenoes nay yet appear tnat w111

"prove OVeere;mwng to the response“ L
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Role of Fcodomic Institutions in Economic CGrowth:
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Factors or Decision Systems?

The remaining of m 1y allvt ed time will be devoted to a more meaningful

subject--the role. of economic institutions 1n uconomlc orowth, . In this con--
o A o™

nection the mathematical mddels of economic growth need not be considered.
because, as stated above, economic institutions are-not a part of their input,:

The output from.a_mathématicalFstatistical formulation depends on its iaput
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ested ih.explaining economic growth as a historical phenomenon,
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ment policy in thevpolitical reality of ‘today, such models have -
little to offer. Good cx lthues by economlsts conce*ncd w1;h dcveLopmeﬂt
F gt ] 3/ . 1 { L~
policy are already avalLableo*- Ra;her, I shoul a like to focus on the treat-
~ment of economic institutions . in the.book on traditional agriculture mentioned
o avoid mis unde“stanalng, the ma11 Thpses of the book are not under dis~

‘cussion., Within the assumptlons aad ternlﬁology employed traditional agri-

b

culture can be regarded as efficient; and itsAmarGinal’productivity of labor
is greater than zero. .Neither is it my main criticism that technological change

is segmented into "new'. factors in order to speak of '"shifts' of a global pro--

“duction zunction——aithoughiundérstandiﬁé’is.scércély ad&énégd,5§ such termi-
1Stor;ca1Ly,_téchﬁélogiéal"éﬁagge‘haéfproéeeded through packages
‘ of,;nc :“61atbl cfanoes of ﬁa ny factoﬁé; The naturé ofv;ﬁese izte“relaclons
over timé, the Gestalé‘§f tuchnoldg cal change, 1ijou 11kg, is the pHvWOmEQOuv

3 )

that needs uqdc*stana 1g,raLner ‘than the. queafaﬁce as a deus ex machina of

Q

juantities of Ymew' individu 1'factors° I.mention this merely Eecause‘ins:::u--
tions are subjected to the same segmentation as technological change. My main
" criticism is that the book presents a conceptually insufficient model of eco- '

" nomic growth because. the role of institutlo s 1s left out.:
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’ uLnor nvmsolf ‘seems vaguely- aware of this insufficiency. =

and

under a feudal land-tenure system

he euonomlc lns*lt thds w'i‘h

mental -genéies_liké;public diStridts~4aré'mEntioned;,muqh less sYs—'

. e
o

"e

e onom_c O‘IOWLL‘I Droceeds 1' i'lS'Cl&_ut" onal Vacuum as

cally treated, '

/

1s reached /22 p} 7?:,

iﬁ_a Lleld 1n whlch lL is cialmcd

Qand Kautsky empha51zed the role OL techvologlcal chance"‘

econonlc detyrmlnlsm of 1nst1tut;ons, Lhey, ‘as weil as

quo or demaqd for cHaLD

a}new équilibrium'beEWeen

“fchange“on the other is a-

economic forces»andftodls‘




The position of scholars wno do not accept the theory of economic deter-

. S ol

‘minism of institutloms--like Emile Durkheim in France; Max Weber, Werner Sombart,

4

in Germany; and W. I, Thomas and Talcott Pa rsons in the United

States--is not affected by: this recent oversimplified version of economic de-

Waat, then, is the essence of economic institutions? - We may conceptualize

1

Ocial dec sion system that provi des dec1sL01 rules for ad-
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justing and accommodating, over time, conflicting demands (using the word in

‘its more general sense) from different interest groups in a society. A change

in the demand from one interest group, therefore, rarely effects a change in

inscitutions. A feudal land-tenure sys;en does not cnadce ﬂeLeLy because ser

or tenants demand it. A water-rights system based on the riparian doctrine does
not chenge simply beqause‘nonrlparlans demand it. A system of taxation does
not change because one or even the majority of taxpayers demand it. It all de-

nends on the ef\c tiveness of dlL erent demands, that is on the relative weight
I 7 2

groups from which demands originate. The locus where conflict-.
ing demands meet and where the relative weight of interest groups is det ermined
is the political arema rather than the ma:%euplacea ‘For this reason, changes

in economic lﬂStl;hthﬂS a:e usuaily SLOW and oLhen reculle political changes

®

I} .
anc som ig

cimes OCETTGRt reVolutiona' Changes in the fe"dal'land-tenure system in

w

‘Europe took centuries. In South America the change of similar land-tenure sys-
‘tems ig still in Drogress@i A hundred years after abolition, the economic effects

‘0f slavery in the Jﬂltea S ates are still present. It took half a century and

equal status with the riparian doctrine in the water-rights system of California.
Tex reform inm the United States is talked about for decadés; but as every news-

" paper reader knows, accom shmen;s are sldw,




on 1 cnanoc may nOL ech 011~1n e erm those groups

o

ndl ﬂs~and ténants in,tenure‘systemsd' The .

er grodPSﬂbecause'of what on e mlgnt call the external
%jis;[the*bénefits_and‘COStélincident on_Social groups

-

1 tenants. . This is fr chently true for Lhe COLLGCLLVT—

ordef'to promote~industrial‘growth’and the stability -

}.-I

;systemg ,Othér‘ékamplesuara”tenUrevChanges in fugitive

,-and gas--to. further the social objec-

qerles, ranoe oil

o v

£ comnservation

p of tribes in East Af:

~}gbvernmentwin'order}tofcdnserve‘the'rangeireSOu:ce'and the game herds shar-'~
use of the‘resour¢e‘withlthe]Masai.W es;ock :The“gamejherds3 in turn, are . i
rtant fox .eﬁOﬁOﬂ grdwbh'éthheﬁbaSis férfé*flourlsnlnc tourlst trade‘and

forei -L-e\chahoe earn_nﬂs ”If thefdemand'fofyihstitutidnalvchangevorigi-r

,,outéide the'groupsfdarectly 1nvolved che chances requl?ea are even more

clearly]bolitigél ‘ﬁdisoc;01001cal and usually 11voLve varlous de@recs of

Economic lnStl-LElOﬁS conceptuallzud as soc1a1 dec131on systens Dvov1de de-"

cisibnfrules'both}f@rfthe}use,of “esou““es aﬁd for the dlstrlbut101 of the incomev];

-+
o
.

”hls dlSLrlbuCWOn has stronu effecﬁs'on : demand -
uut SLCH 1ncore ef ects'ére'frequently just the oppo- -

site of those cl ald d by the doctrl e.underﬂdisCQsSion;““In'other.words, the de-.

tem in

“course

s P

‘”Wé{é:egpreSently;studying;aﬂbase[of this kind ‘for a nomadic .

-the Masei, - Here, tenure changes are demanded by . -




wo:k is noL conp let e“By'deSignatingfeconomic.institu—,:

»1eVel of é‘Lnree level_“*e*ﬂ?cny of cecL51onj'
1a ons: bc;weeﬂ the three Levels is neces- |

'.Onveach_levelifthefstructure, the Lunctioné"”"

PR

‘ tlons 11kcw15e nave been analyzed within th

}n

'*India_under:the impadﬁfof the ‘green revolution--the

i al LecnnOLogy bas;a on va -ieties with greater capa-.

“Water“lnstitutiOQS"M-Northern~1ndia :

Imoﬂcz of the Green Revolution =~ ' .

7'evoluui_on ehpressed lﬁleuldS Der ac , “increase

L ties, and LOLal prodactlon need not be recounted -

»SP&eadisQ'rapidly‘ihfnorthern'Ihdié;_Mexicogrand sev-

it requiresﬁthe'1eaStfiﬁstitutional-changevof~gnyv

v iléﬁu

f'these? Cha nges




institutions will' be the TOuL essential and the most difficult to brin

the lPSCLLLEiOﬁal difficulties w

the green revolﬁtion and avoiding serious.
‘éetbac}su ‘Accordiﬂg‘fo this doctrlne, there are no such difficult: ies because
ATMErS EiemseiVes‘wili‘éccomplish those chanves o water-institutibns which
ﬁ:will become nec¥ssaryo~ o Let us’taxebé closer‘look;a:'this’projeCtiono

enturies on groundwater

e

In northern Lﬁdﬂa, ch gation has been based for
iifted from open wells:by-the Persian wheel, a simple but ingenious device to

develop groundwater resources where they are available in large quentities mot |

‘more than some 40 feet below the surface, . This is the situation in large parts -

er ‘based oa thejPersian wheei.' The farmer

-~ >
of a smell number of villagers., Water is available to tne individual farmerx

which are under his owm. control.

the Persian wheel differs greatly from

s based on diversion from large rivers, such as in ancient Egypt and

Mesopotamia, or, in modernbtimes; from large mulLlpulpose reservoirs Here,




ions may vary,

'What is’ Ll cfﬁédtkqfféﬁééé?cﬁgdamé;taiﬂdifférences
f‘wétéﬁfi@Stitgtiéns?'
fwgtggriﬁ;ﬁiﬁu;idﬁg;4s@§h¥%§Qﬁa?gt 'i ht;f water
'1'n§ pﬁﬁiig,égéndiééféngaégd in buiiding2 mﬂlntéin- 

-ave a necessary condition from the beginning.

.Pé:sién;wheel¢‘Sugﬁfinstitutions are not needed.

Becomé)éﬂnedessity”iny'wqen water:

ﬁhis,geighbor; “This 1s wh en;thé,Eersian wheel

=
L

]m]

fected.byvthe pump -

“1on economy oased*on d1V°r51on p“ec»aec _He

R

g
[

ions cou*d De built 01

. mneed for-moderm. ounawater‘1nst1tut10‘b,athése‘ins$

s

udes alreaay ﬁormed These"relations‘between

Cgrou adwat::" stitutlons and - ‘sur Lace_watér_institutibns*I’haveftraced elsevwhere

/6/s But such ekperieﬁce,gndﬁsuCH.a%ﬁitudéS‘are,notpévailablé in northern India,. =

as"createdfa»need'for.more‘Waterg,VGroundwater tables

-

L»byvdeep{

" v f. . | L
51 an’ eel s L 1vely‘1owncapac1Ly_

.Ing:éasingwsizgfof avm“: Tlated to tnu green cevolutlo“; wi 1' opet-
'sowe dlreCLlon becauce of the‘

e} 32" ’fecul*‘emenusq

¥Increased gatlo Will’increaSe,the need‘fbr’ B

_ﬂater'allécatiqn;pToblems beLween ucers,‘oetween uses, Du*weeu SLaLes

4

‘j;egions,‘bétweenfareasNQf*origin-éan

areas of deétinatidﬁ,_and be Weenﬂsﬁaté "

Voo

isdictions /loom on' the hori




I@wg“arecﬁEGded'td'regulate the num-

1, the periods of pump- -

This will require

ater—rightsfénd’management system.

+hefwaterﬁdistrict has;proved_f

"the;bnlLed

P

Wa1er dlstrchs possvb;y xi

o gnd sucervwslon tnan Ln Lh*s coun-ry,are ;eededo

equlres a SPyCLal ef Fo:t'

Qfmake acceptable the water;in‘f

‘on’a Simplistic_do&trine,df.the

 at a71 wac;anted and will beuome

~_.

from ¢

<

forL’LP res;arch and 1n nuo lc pollcy &s the?eby d ted

tny cornucoo;a""

che;develppment}gf_Waterﬁ;nstlt thﬂsg

_‘_.,’ .
.L\...Le :

s box, to paranhraﬁg;uhe



olexy LhToug profitability =

'throﬁghbﬁt as a.”strong‘explana-f

;emphasis on land : eforma,

~Brady,*and Mendershausen

3 s
es,.

rte

land in thb”wealth"of tue ‘United Sta

to a number;?

Le,RanisfandfFéihand Jo gensoq moaels by Jo“nvwo’Mcll

he d*scus 1on OL luSLlLULlonaL 1n£ldenceu by Jo n W. Br ewste*

i

onalsrelatioqs,are 1anlve65 o;eﬁmust,:st:ictly,\SPeak of

POch‘an to “oducLlon hYpersUr

“who own and are. resnon31ble 1‘or th '03e ation of

s.a puzzle' /24,

P 174/ hy DECLer %eaan”and Lonver lifeIwere~ﬁoﬁ;réalizedvifor slaves
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