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".Abstract -

A significant rortion cf lakour tiﬁc in rural areas in underdcvelopéd
countries is devoted to non-agriculturzl activities to satisfy a variety of
needs for ciothirg, shelter, entertaimaent, cd:cmony,-ctc. This paper pro-
posés a model cf an agrarian rector tal:irgy these 7 noods into account and
analyzes how éhese inferior methods of rural nroduction are replaced by
superior methods of manufacturing as the econcmy, in the process of develop-
ﬂknt, mbves tovards greater specialization ;nd exchange.

The.model specifies a rural economy thaﬁ produces two goods, T and Z.
(ééricﬁltural and non—égriculturél respectively), and can cxchange food for
manufactured goods ffom tie city. A cqmparative analysis of this model is
used to derive aIHicks—Slutsky type équation of supply responsiveness. The
model.stresses‘the importance of the demand characteristics in detecrmining
supply responsiveness., It also proyides'aluseful framework fér defining incen-
‘tive goods and for analyzirg vhether immorts by the rural area of raw materials

and capital goods embodying technologicual change are e:port biased or import

biased.

A liecksher-Qhlin two-good, two-factpr ﬁodei is used to analyze the
relation bettieen increased food‘production and outward migration of labour,
the relation between size of farm and productivity, and fhe possibility of
overcqming imperfections in the land and labour market by reﬁoving proﬂuct

market imperfections.



THE RESPONSIVENESS OT AGRARIAN ECOLCIIES
AND UL NPOGTANCE O Ii'(,(‘ODS

Stepnen lvmer and Stephon Nesnick®

I. INTPGIUCT1ON
Theorctical models of underdeveloped countries often pos?ulate an agrariaﬁ
sector allocétinﬁ its lab&ur betwcen only.two major éctivities, agriculture and
leisure. The empirical evidence of anthropologists, cconomic historians and
agronomists suggests, however, that the time devoted to agricultural production
and leisure often accounfs for only a portion of total lalour time. The remain-
der is spent in a variety of manufacturing,lconstruction, transportation, and

service activities to satisfy the needs for clotihing, shelter, entértainment

1 . i
and ceremony. The purpose of this paper is to consider some models of the

, *Qur concern with the Z nsood has been an outgrouwth of our empirical studies
of the agrarian sector ir Ghana and tihe Philippines, but the phenomcnon is also
appropriate to the experience of other countries. In particular, ve have been
influenced by Peter Schran's work on Communist China, see, for example, his
"Handicrafts in Communist China,'" The China Quarterly, Januarv-liarch, 1964. Ve
were very fortunate in being able to discuss our ideas with other members of the
Growth Center, and to benefit from the ceneral oral tradition as well as the de-
tailed comments of: Dicli Cooper, Charles Franl:, Don iluddle, Vahid iloushirvani,
- Janet Pack, Bill Tarker, llugh PatLlcu, Clark Reynolds, Iifichacl Todaro and Brian
Van Arladie. '

1The literature on Z activities is vast: perhaps the most detailed is found
in the vritings by economic anthropologists. A sample of such studies describing
the many activities -- processing of food and fuels, spinning, weaving of textiles,
metal working, .dressing and tannins of leather, manufacture and repair of tools
and implements, potterv and cercmonial oi:jects, as well as investment in house-
building, fence repairing, and services such as protection, transport and distri-
bution -- can be found in the following:

R. Diaz, Van Oppenficld, !':, and Van Oppenfield, J., Case Studies of Farm Famllles,
Laguna Pyovince Philippines. University of Philippines, 1960.

J. Ingram, Economic Chanpe in Thailand Since 1850. Stanford University Press, 1955.

J. Halpern, A Serbian Villame. Hew York: Columbia University Press, 1958.

M. llerskovits, Econcmic Anthropolopv; A Studv in. Conparatlwo Economics. (2nd cd.)
New York: Knopf, 1952.

G. Dalton (ed.), Tribal and Peasant Lconomies, Readines in Fconomic Anthropology.
Garden City, Hew York: ilatural llistory Press, 1967.




decision-maliing process of rural ecoromies when the set of alternatives is en-
larged to include these® non-agricultural non-leisure activities, For simplicity,
e shqll denote these non-agricultural activities, whether carried on in.the,
_household or in small-scale service and artisan cstabiishments_in the village,
as Z, a purposefully vague title to indicate the heterogencity of the group.

Iﬁc stress on the complexity and variety of alternatives gvailable to
~agrarian cconomics has important implications for development strategies., The
rural cconomy, vhen viewed in terms of thc_mbre complex model, has considerably
more flexibility in reallocating cffort and adjusting éonsumption in response
Fb changing product prices and factor a;dilabilities than is indicated by the
simpler labor-leisure model. The trgditibhal vay of posirg the problem, in our
view, foils ‘to do justice to &the possibilities of rescurce reallocatioa within
the agrarian cconony. |

The present model by focusing on the possibility of readjustments sugsests
the importance of 5 somevhat neglected avenue for government policy, namely the
rcdgction in barriers to mobility within a country in order to cabturc the
static and dynamic gains from internal trade crcation'and'spcciulization. A
governmcnt>policyithat conccntrates on réducipg tr&nsport and marlieting éosts
of the agricultural sector, for example, can bring aBou; impertant incrcases in
froductivity as farmers relinquish Z activities to produce more food, and;'with-
in ag&iculturé, concentrate on producing a smaller varicty of foodstuffs while
cﬁnsuming a wider variety. More gencrally, by removing the intcrsectoral
immobilitics that bloclk deveclapment, the govcfnment provides tﬁe'opportunity_for
sectors to specialize according to comparative advantage fhus iﬁcreésing giobal
prdductivity and providing a catalyst for gréwth. The cconony moves from an

inferior to a superior production possibilities curve,
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shops or fecder industries supporting larger munufaéturing estcblishmcnts.2
' Our basic model_foliows.zaThE rurzl scetor can produce two goods Z ﬁnd.
F, according-fo its production possibifity curve:
¢(F, 2)
It can also sell whatever amount of T it wishes to obtain i a manufactured
good from an urban or foreign sectér according to an exchange cquation:
| M = P(F - F)
whére P represents the given rake of cxchapge ﬂetween F and ! {the pricc.of
food (PF) divided by tﬁe price of manhfactured goods (PM)] and'F‘is the amount
of f;od consumed by the rural sector. We further assume that the agrarian. ___ _
economy has a set of community indifference curves, U(Z, F, ﬁ), and maximizes
its utility subject t§ its production and tfading constraints. This model
‘enables us to generate offer curves showing the response of an agrarian economy
to change in the demand for labour and food generated by‘a development pfogram.
The use of a production possibilities,cuéve; ¢(F, Z) requires so@e justiF‘
.fication. The possibility of choice in production between Z.and F is basic
te oﬁr approach towards agrarian cconemies. In seme underdeveloped countries
no choice may oxist; esvigetsure is carried on in.the cff-crop scason when the

opportunity cost of labour is zero. Boserup's analysis suggests this is not the

22' especially the lew productivity services, are an urban sponge, absorb-
ing the floy of disnlaced agrarian workers, and nanlfcstldﬁ the misery of urban
life - shanty towns and their parasitical inhabitants. This pool of redundant
labour provides the surplus labor for manufacturins regardless of whether there
is disguised uncmployment in agriculture or not. This type of dualistic society
is often the creation of misquided industrial policies wh1ch prematurcly estab-
lish a pool of lcw productive Z' activitics.

Isee Tyutaro icmiya, "llon-traded Goods and the Pure Theory of International
Trade," International Lconomic Review, Vol. 8, lo. 2, June 1967, for an intcresting
model with many features similar to ours. Theore.ic an irportant difference, how-
ever, betueen our model and hiis reflectine the difference between international
trade and intersectoral trada. Iq international trade literature, it is most fre-
quently assumed that Loth countréis can produce the same ¢oods. It is an inherent
feature of the trading pattern between tie agrarian and urban economy that the two
- sectors cannot produce the same jrood;. This has important irplicatlons for some
theorens. : ' '

P
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Ue might also note that Z has its urban counterport in the ubiquitous

small-scale service and manufacturing astatlistaents of developing countries,
wvhich we might dénote as Z'. The reason for distinguishing Z and Z' is not

one merecly of geography tut zlisc cne of eccnomic structure. The onalysis of

the relationship of Z' to manufucturing kas mary things in common with the

relationship betweer Z and agriculture, but it also has important differences.
In the rural econor) it seems re nsonaolc to assume there is a high de-

gree of mobility between Z and food production and that labour is ;llocated

‘efficiently to cach of tle activitics. Ia the urban eccnory this is decidedly

hot the case. The ma rﬂlngl productivity of lebour in Z' does not 2qual the

marginal productivity im manufa cturvh" or in apriculture: there is ﬁo neces-

sary equalify between the rufal wuge rate, ‘the Z2' wvagn raté, and the manuiaé;

iuring (large-sbalc crranized systeums) a3z ;ate.' This is lLecause urban.employ-

-

‘ment is not a perfact substitute for rurzl emplovient 2nd may require a lower

N

or higher wase denendin~ upsa vhether there is bilas iv taztes torards feit
& - iy 1S

lights" or rot and whether o*“rr imnoerfections, such o3 poor hnovledse o he
> I o tl _

labour market, are clso preszut. [or sizilar reascas the 2' tage rate does not
equal the manufacturing weze rate: thera is a devawdrd rigidity to manufactur-
ing wages because of nutritienal and incentive requircments for efficiency as
well as institutionel factors such as unionization and minimal wage legislation.
Z', in fact, exhibits a range of productivities; from those in which producti-

. o . A | :
vity is lower than the wvage, as in the cases of shoeshinc boys, mail runners,

cigarette girls, to those 1n which the marginal product of labour approaches

or is equal to the manufacturing wage rate, as for example small-scale machine
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usual case and that choice is possiblq'in asricultural methods of cultivation
and their correspondine labour requirements.-
" She suggests five >asic systems of land use difforing in their labour
land ratio and their capital aad seasonal lzlour raéuirements. Acrarian
sbcieties reacf to chancing conditions by adjusting their syétem of cultivation,
Thus, population growth leads tc uiore land intensive systems. Onec way to satis-
fy the increased demand for labour in agriculture is to apply it in the off-
seasoﬁs. Typically, a switch to highker lzbour land ratios will lengthen the
agricultural employment secason. For example, rain-fed agriculture will be
'répléced by labour iﬁtensive irrigated agriculture. The short peak season demand
so characteristjc cf short fallow systems of culfivation then disappears.
Boserup's analysis can be schématically'represented in terms of fixed co-
efficients by the following tableau: a .
: ' I II S IIT . IV '
Forest  Bushr Short Annual Multi-~

Fallow TFallow TFallow Cronping Cropping

I Direct labour required a4 a9 244 4 alS

1X Indirect labour required for

a. Irrigation - - 2y, 3,5
b. Capital goods _ aq, a3q A3, a35
c. Intermediate goods A A 24 25

As the econony switches from activity I to,'say v, Ehe amount of labour
required per unit of output increases if we count both the direct and indirect
labour requircmdnts."The significant feature of Boserup's approach is that
shé vieus these various techniques as exiéting simultaneously and not as repre-
senting techﬁological innovations. Thus as any one moment in time one can ob-

serve various activities .existing side-by-side wvhile through time one can observe

3E. Boserup, The Conditions of Agricultural Growth; the LEconomics of Aprarian
Change under Population Pressure. Chicago: Aldine, 1965. :
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movements toward sore lchour intonsive techniques or avary fron then de-
pending upon the focd ueeds of the sociuty ond the available labour,

Boserup herself dezlt aninlyv with the case in vhich the enasznous factor
is population growth. lier arproach can be usad .:queally well to explore the
change in productien resulting from 2n expansica of demand and commercizliza-

tion.
1I. THE IMPORTAICE OF Z ACTIVITIES

Typically agriculture is not the predominant activity in many agrarian
societies whether measured by time spent on food producticn or by contribution
to well being. The production of food satisfies only one need and in many
cases is not the major problen. As Adar: Smith said, "The desire for food is
limited in every man by the narrow capacities of the liuman .stomach but the de-
sire of the convenicnees and ormaments of buildings, dress, equipage, and
hgusehold fqrniture, seems to ha?e ro limit or certain boundary.”4 A’ proper
'focus for analysis of underdeveloped countriés, then, is how thesc other de-
sires arec mot and héw they can “e modified o industrialization.

In the most ”primitivef economies, thc working day in agriculture is short
(perhaps a few hours nov and then as & supplement to hunting and gathering),.
and there are likely to be long periodg of 1itF1e-if any agricultural work at

all. In the absence of a landlord class, Z good production is likely to be

within the domain of the household cr family.5 Nevertheless, the household may

not provide for all of its nceds, and no doubt even herc there exists some form

QA. Smith, The Wealth of MNations. New York: Random llouse, lModern Library
Edition, 1957, p. 164, . .

5Veblcn notes that industrial employment is considered in traditional
societies as drudgery or menial to be performed by women and lower classes and
not by the leisure class. This may perhaps explain the neglect of Z activities.

T. Veblen, The Theory of the Leisure Class, Modern Library éditixn,1934’ pp.'4
and 5, .



of barter trade among faﬂlly units., Pcrhups tiaose uiur do specizlize in certain

goods for excharge become the rurzl zrtliza.s of tie forthcoring agrarian soci-

ety. The more advarced ani developed the traditional cconory the more flourish-

ta

ing this trade. The high costz’ 2f transportation and distribution, however, usuz

ly limit the total ancunt that can be exchanged. Considerable 2ffort may be de-

voted to tracc Lecause ccsts Der unit are b h, but the total volume cf goods
exchanged vwill usually be .low. Inferior means of transnortation and communicatic

in these econcmies inply a rud 1mentﬂr' division of labour aad lacl of speciali-
- o . p

-zation. Nonetheless, the sta wdard of livin~ pay be high.

The composition of outnut in tases izolated units is marked by a low

proportion of labour time spent in food producticn relative to non-agricultural

activities as zomparad to the situztien in an =zrca specizlized in producing

agricultural products for sale to otiier repicns.  Even if land is very poor or
scarce, sustainins only a very low stand ard of living, and if the growing of
food for subsister.ce is the nost time-consunirg activity, it vwill still be

"

necessary to provida clicthing, -Lousiun,

[}

nd a minimun cf tools and utensils.

If an autarchic 2grarian ecencmy such as the one juct described is opened
up to trade with‘a menufacturing sector, domestic or fo;cign, it obtains a new
set of transformation possibilities, It caa nc.s specialize on producing ceftain
food items in demand in the city or zbroad and import manufactured goods to
‘replace the previous domestically rnroduced éoods. The cconomy now goes through
a process of home goods substitution, the opposite of import substitution that

. : , .
takes place when outside barriers to trade- are raised. In our terminology, the

production of Z goods declines and is'replaccd by i1 goods while the production

and sale of F riscs to pay for imports. Land will be used more intensively, the



pattern of cultivn:tior i1l change, and scasonal "unonpleyment” will be reduced.

.Income distribution i3 2

sc likely to change from tiie former one of more or
less equaiicy te onc of inequality as lond becomes relatively scarce and owner-
ship takes on ner imnortance.

This model can te illustrated by 2 simple diagram representing the produc-

tion possibilities curve between Z ind T:
o

a
C..__.Lan..lord

N\, ‘ .
4 \Autarchy
)
B* Trade
A\

\
DI Complete Specializaticn

F

Point’ A indicates the cconmony in autarchy.  The opening of trading opportunities
moves fhe econonmy te pelnt 5 where scue fool is exncrted for manufactured goods
placing the scciz2ty on a higher sceiul indifference urve., Point P indicates
complete specialization ir food»proéuctioﬁ. he int?oduction cf a landlord
class whose tastes favor Z gonods oy move the ‘socivty to noint C away from
specialization in food producticn, while the pcssiﬁility of trading food for
manufacture reverses this process moving the lahdlord economy towards Poiﬁﬁ B.
The existence‘of a landlord class introduced a qualitative as well as
>quantitative change in the structure of precduction. In landlord societies,
a signifiéant share of demand is jenerated by a few people with large iACOmes-
. .
Their choice among various Z goods will be quite different and may require
certain people within their domain to ﬁprk for them nart time or even full time

producing types of 7z goods that cater to a leisure class taste pattern or,

perhaps, even rcquire full time service activities from the population such as
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liousehol¢ servants cf soldiers.r Furthcr"ore, ”hea rent is large, there is
likely to be epecialization in those Z goods providad to the landlord class. -
This specializaticn may be :haracr:rizefiby zhe introcuction of urban centers .
whefe the forrmer rural artisar clacs oo ecomes tie nelr urban one.6 The
ratio of Z to F is liielwy to >2 hirh (Poinz ().

La§t1y, in the mest advanced econ c=ies, vhen the agricaltural sector be-
comes highly specializ:d, Z roods mar decline zlmest cumrlctelu. Farmers may

“produce only one crop and rely on imnorts from other sectors for most of their

consumption needs, including food recujrements (Point D in-the diagram). The
models of underdevelcped cconomies that stress a simple labour leisure choice
may paradoxically woerk best in thh'" cevelopecd countries where in fact high

" . : 7
income makes leisure a possibility.
In our view then, a major substitutior thet occurs in thce process of de-

velopment is often nct the replzcement of leisure or idleness by work but rather

the shift from inferior methads ol home production tc sunericr methods based on

6The system cf taxation that the londliord class intrcduces can have an ef-
fect on agricultural amethods simiizcry to that of ponulation growth. Suppose that
the introducticn of luadlords polarizes the socict: into food producers in the
country and Z gocc producezrs in the eity. The extent of the food surplus depends
on output per mar in zgriculture. .Tie landlerd has ‘an inceative to maximize food
surpluses in rural arcas.  ile thus Icrces longer hours of work to raise output per
man rather than per man heur., Fcllomwing tae Loserup arclysis this will lead to
land intentive methods cof agricul:iure. Fcr the peasant, the taxation of food will
lead to an incentive tc substitute Z for F but this may be offset by the income
effect. The higher the tax, the poorer the falmor and perhaps the greater the pro-

portion of t1ne spent on F.

7S. Linder, The Thcorv of the ilnunted Leisure Class, stresses, however, that
a rising standard of living if‘pliecs an incrcase in time devoted to nalntalnlng and
enjoying the variety of consumer gocds available in highly developed countries.
Z activities may be most promineunt in the poorest and richest societies. This
study of Linder's (in unpublished forr) was made available to us during uis stay
at the Growth Centcr, fall of 1956.
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specialization azd cx;hunge.s The diffusié; of scientific technology takes
place in paft by.a chanae in'loéatisn of production from the'farg to the vil-
“lage to the city. The rate at which this can proceed depends upon. the degree

to which the manufactﬁring secter can produce new foods to replace 2 and the
ability oI the agricultural sector to reallocate its production towards F
~and its consunption towarcs I, i.e., its elasticity of substitution in supply
betueen Z and F. .If; however, the manufactﬁring sector fails to provide the
incentive goods or, indeed, provides shoddy goods to the rural sector, there can
be a retreat to Z aﬁd avay from Specialization and e:xchange.

Omitting ? fron the mbdel can resuit in a misspecificd system and some-
times.inrimportanc errors in predicton 2nd planning. bne exanple is illustrated
in studies on the definiti&n and ﬂeasugément of labour surplus. Some of these
stuéies define surplus as the differencc between thz number of labdur-hours re-
quired to proéuce a‘qiveﬁ crop output and the total avaiiable irours of an
agrarian populﬁtion. This ncasure overestirates the surplus available for manu~
facturiﬁg at zeroropportunity'cpst because of tﬁc omission of other importaﬁt
rural activities;9 Similarly, na;ional incomc cstimates may exaggerate the

grouth of output Decause thev omit man¥ I activities and fail to measure their

Sﬂerbert Simon has 2 very interesting wmod2l ¢ precisely this point. tHe con
" siders a case in which Z ccods are capical goods (hiorses and their pasture) and
explores the impiications of tcchnolorical change in the industrial sector which
produces a capital good (tractcrs}) that can substitute for Z.

L3

- H.A. Simon, Models of Man. New York: John Wiley, 1957, p. 207.

9Pepelasis and Totopoulos, in onec of the more recent and detailed examinatic
find virtually no '"chronic surplus labour" in Greek agriculture. It is interest:
that they gathered estimatcs of labour requircments not only for farming, but al:
for husbandry, forestry, fishing, and agriculturzl transport, part of which arc
activities and this perhaps accounts for a greater utlilization of labour than

other studiecs.

A. Pepelasis and ?. Yotopoulos, Surplus Labor in Grecek Agriculture 1953-1960.
Athens: Center of Economic Rescarch, 1962.




decline. This can bz & perticulzrly dnportant def2ct wvien an attempt is made
to evaluate the uwelrarc positicn of the agricultural secter under forced indus-

trialization policies.

The problem we wishrto.explqre in this paper takes place in the context oé

an industrialization program designed to change the dcvclopmént track of the
economy to one of steady growtﬂ and modernization. The growth of a new manu~
facturing sector creates a demand for labour from the rural sector and for food
to maintain thesc workers iA the urbanlecoﬂomy. If the rural econom§ is inflex-
‘ible, rising‘wages and food prices will slow down the growth of the ecconomy. It
has therefore been argued that an agrictltural revolution to break this bottle-
rneck is a prerequisite for an industrial revolution. Other vievs have suggested
that disguised unemployment provides a Surplus in agriculture which can be used
to-finénce the initial stages of a develcpment proagram assuming the appropriate
institutions to capturz and transfer the surplus are available.

We wi;h to discuss an alternative.poésibility‘for economies where no labour
surplus exists. The gains fronm static rcallocation of pfoducton within the
agrarian economy even vithout a technolegical revolution may provide a sufficient -
initial impetus to assure adequate supplies o% food, labour and exportable agri-
cultural produce'to maintain a moéernization program in its early phases.lo A
program which makes it possible and profitabie'for agrarian ecdnomies to decrecase
time devoted to Z and increase consumption of M may gencrate food and labour sﬁr—
plus for use in other scctors. This possibility depends upbn hiczh elasticities

- ’ . 3 ~ ]
of response in the agrarian sector, and our analysis of demand and production re-

lationships is intended to present the argument that this is very likely to be true |

10

- ““Where the initial recallocation process has moved smoothly so that static
efficiency is achieved in the agrarian cconomy, the dynamic process requires the
provision of spccific capital and incentive goods to the rural sector to insure the
continued supply of rfood and labour to the growing manufacturing sector.

.
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An ppropricte coverrment ~clicy then would Le to create through planning

-and improved irf{:macticer o better cormu infeation nrié and transportation net-
work to improve efficiency in allecatica. Tae. cfficiency of a development
strategy depends upen the realizaticn that linkages acmong sectors are not tech-
nologicél aloqe but =iy also be created by government. As trade and communica-
tions barriers are reduced, snecialization will be encouraged. The economy moves
to a higher procuction possibilities curve as further division of labour takes
advanﬁage of éiffcrent en-ovments, tastes, otc., for different repions and,

‘hopefully, specialization lends to increased technology and learninn-by-doing.

IIi. THE SUPPLY RESTOISL OT AGTICULTURAL PRODUCTSlZ

L

The method of Hicksiaa comparztie statics is useful for exploring the ef-
fect of a change in prize on the supply of food, i.c., 2 quasi-Slutsky equation

for peasant agriculture. Thic anproach enables us te deeompesz the effects of

shicii can be analyzed theoretically and

o

a change ia pricz into various par

empirically.
11 1 o o e N . - .
In the litceraturce on econcnic devélopauent, the importance of removing
trade barriers, overcoring fragmentation, and increasing specialization and divi-
sion of labour is stressed Ly Turtado, windlecberper, and 'iyint Sec, for, exanpl;:

C. Furtadoc, ''Development and Stasnctiorn in Latin America: A Structuralist Approaci
Studies in Comparative Interuational Develonment. 1965, Vol. I.

€. Kindleberrer, Econcmic Development. (2nd ed.), ilew York: licGraw 11ill, 1965.
[ch. 20]. )

U. Hla liyint, The Economics of the Develeoping Countries. London: Hutchinson, 196.

12 iy s : . . .
. A brilliant theoretical explcration of responsiveness of peasant economies
to price and other incentives is found in Sen, Fisk and Shand.

A. Sen, "Peasants and Dualism with or -rithout Surplus Labor," Journal of Politica
Economv, Vol. LXXIV, October 1060C.

E. Fisk, "Planning in a P*inltlvc Econony: Special Problems of Papua - New Guinea
Economic Record, Vol., 38, Doccember 1962,

» "Planning in a Primitive Lconomy: From Purc Subsistence to the Productlo,
of a Market Surplus," Economic Record, Vol. 40, June 1964.

R. Shand, "The Developmentc of Trade and Specialization in a Primitive Economy,"
Econcmic Record, Vol. 41, &me 1965,
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One of tﬂe limitations of this mcthcd.is that Lt ccncentrates on initial

and final equilibria ard igncres the adjustient process and time taken to substi-
tute F for Z in production and !’ for Z in consunption. It ghouid be remembered,
hovever, that in usin; this anal’sis - ¢ are thinking of decades rather than yegrs.
The problem is posed in terms of an agrarian economy's loug-run adjustpent to,
éay, the opening of trade or to an industrialization program. The use of com-
parative statics to generate continuous curves tracing out.a locus of long-run
equilibrium positions provides a2 first approximation to understand the discontin-
‘wous jumps inherent in this development. process. ' v | .

The agrarian eccnomy in cquilibrium is characterized by three sets of

equalities between marginal rates of substitution and transformation.

N = NN
, 1. MRS, =R, .
: P

T
e 2. RS, = M = ==
T ) 2. 1RSpy = MR, =3
-4

MRS, = RT, JRT_ = IRT,_ - A

3. MRS, = URT,JRT_ = IRT,, * Pp/P, :

The first condition simply states thzt the marginal rate of substitution between
Z and T in consumption must equal the marginal rate of Z and T in production.

The second says tlat the marginal w»ote of substitution in consumption between

food and mcnufacturecd goods must 2qual the cormunity's zbility to transform food

.into manufacturing, i.ec., the terms at which it zan exchange the two goods in

the market place. The third cendition shows the cquality of the marginal rate

13 - . . , B X
The necessary conditions for a maximum are derived from setting the partial
derivatives of the following Lgjrangeun expression equal to zero: N

u(z, T, i) + Ay (olF, Z1) 4 Ay (0F - Prf - D)

It is assumed that the secoxd order zonditions zre satisfied zs well.



{t must transiorm Z into T and chen cx:o-pre T into L.
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of subsvituticn in consurscioa of Z one Courlth the nanrgina’ rate of transforma-

tion of Z and II. Fecr the corrmunity t»o transferm Z into !l reauires two stages:

* .e

It is simplest to begir with the case in tvthich all T' is sold on the market
and none consumed within the rural eccnomy. The model thus consists of three
goods: one which is produced but not consumed {the T good); one which is consumed

but not produéed (the M good);>and one which is consumed and produced but not

traded (the Z good).

The model is illustrated geometrically as follous.

Figure 1A Production possibilities Figure 13 Terms of trade between I and F

curve for Z and F

Figure

the rate of exchange betwzen F and . DBy combhindng the tuo we can obtain the cor

sumption pessitilities between 2 and 't (Figure 1¢). Consumption takes place at



K

the point of toagency between the corsumption poscibilities curve and the indif-

o

ference curve. /. rise in the pricc of foud from I to P' shifts the consumption
possibility curve from I to il and the ccasurption point {rom Cl to C2. By
varying price from zerc to infinity wo cair troce out a censumption path which

shous the ccembination 2f 2 and ! consumed at variecus points.

*

incresses with an in-

b}
H "

If point C2 ie higher than Cl’ th= production of
crease in the price of foed. This means that production and, thereforz, sale of

food decrecases (since in this model, ail fcod is exported). The U shaped offer

" curve in Figure 1C irplies, then, that raising the price of food at first leads
to an increase in the amcunt c¢f fecod mariieted, but eventually a decraase as the

supply curve of F turns tack. The reason for tii2 turning point is that two effec

QD
L]
o
[
™
3]
L]
I
fa
rt
%]
o
0
[N
()
<
(6]
0
(o}
4
o

are at work. A rising price -

cileaper relative to Z

and this encourages the aprarian zector to substitute !' fcr Z in consumption.

However, the increzse in TF 2lso implisr an incresse i income to the rural nouse

hold, and this may Teal it to spert a higher fraction of its income on Z.

.4

- This behevier can be eesily shovn alzcbraically., Tifferentiating the

. T I
tangency corditions to:ally =and soiwving ior %ﬁ y.'.’—:l:’s:lq
“F
dZ 1 ) Coee . . 2
@ " p) [Py Uy b7 ¢ + T Pp Uygy ¥y Op = F By Upfp

‘This may be rewritten as:
dz  MRTp Y By FERTE U Pr - Yl
dP., = . :
PT ol Io] o .

where'MRTFz represents the marginal rate of transformation of Z into F. The firs

14Partia1 derivatives are-dencted by subscripted variables; ID[ is the deter
minant of the cocfficient matrix assumed to be >0.
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tern v this wiprossica I the =sudbstituvtion effect aud the sz2cend the lncome
. . -1-5 ) i - . .
effect. tals roluezien cna be rowritten cz fellous:
. a
az "
- =3,.,+ FI
dJ' o P - Z -

The first ternn S is the suostitution ¢£ Z for M that results from a change

A
in the price of food with income held constant (ncte that there is no market
price for Z, only a shadoy price) while,IZ is the change in the consumppion of 2
that results from a change in income when ériccs are held constant.

The substitution effect must be negative. This follows from the convexity
;f the utility function. An inérease in the price of food leads consumers to
substitute M for Z at a constant level of income. 1If this were the orly effect,
we could safely predict that 2 rise in the price of food would lead to a decrease
in_phe production of Z and an increase in the production and hence the sale of F.

‘The second term will be positive and will act to offset the first term

unless Z is on inferior good, i.e., Iz islnegative. If IZ is positive, i.e.,

more Z is consumed at higher incomes with constant prices, the pdssibility of™

a baciward bending supply curve.for T emerges. The strength of this cffect depends
-on F; the amount of focd goods prodﬁccd. As' 'the agrarian sector becomes special-
ized, the income effect, because it is weighted by F, takes on greétef importance.
Elasticity of supply shduld tend to decline as pricé increases. If Z is an

inferior good, the opposite is true. The income effect will be negative and

15The equation for %%- differs from the usual Slutsky equation insofar as it
‘ F .

contains.HRTFZ, i.e., a production relation in both terms. If the production
possibility curve were a straight line, MRTFZ would be a constant which could

arbitrarily be set equal to one. The equation would then be identical to a pure
consumption model. Though this is not the .case in the present model, the quali-
tative conclusions of the text are not affected by this feature.
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. becomes mere importan: the wore the agraricn econony specializes in feood produc—

tion. Supply elasticity will increase as price increases and the offer curve

will not bend sackward.

This result suscests an important reason for reiectiny the labour leisure

model. We would normally assume that leisure is a superior good. I1f Z is inter-
pretcd-to mean the dctivi:y whichi produces leisure, this model predicts an éveﬁ—
tval backward bending supp}y curve of fooq. The more prosperous the agrarian
economy, the less responsive it would be to price incentives and the greater the'
.likelihood that it wculd reactvfo a price increase by préducing less. Since

this type of behavior doeé not seem to be consistent with empirical evidence,

which suggest instead high positive elasticities; the simple labour leisure choice

s : . , 16 - )
as postulated in most theoretical agrarian models may not be relevant. In con-~’

6 ‘s , .
For some empirical evidence on price response sce:

M. Bateman, "Asgregate and Regional Supply Functions for Ghanian Cocoa, 1946-1962,
Journal of Farm Economics, Vol. 47, May 1965.

J. Behrman, "The Piice Elasticity of the Marketed Surplus of a Subsistence Crop,"
Journal of Farm Economics, Vol. 48, November 1966.

E. Dean, The Supply lLiesponses of African Farmers; Theory and !feasurement in
Malavi. Amsterdan: Horth-llolland, 1966.

W. Falcon, "Farmer Responsc to Price in a Subsistence Economy: The Case of Vest'
Pakistan," American Eccnomic Review, Vol. 54, Hay 1964.

R. Krishna, "Farm Supply Resnonse in India - Pakistan: A Case Study of the Punjab
Region," Economic Journal, Vol. LXXIII, September 1963. -

M. Manghas, A. Recto, and V. Ruttan, "Price and larket Rélationships for Rice and
Corn in the Philippines," Journal of Farm Economics, Vol. 48, August 1966.
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trast, there are 2 nunher of recscns for supgestirg that 2 acticities are likely
to be inferior joods and that, therefore, aizh responsiveness is to be expected.

" These are discussed in Section IV below.17

17The resul:s of this model can easily be compared with those of Sen, op. cit.
Sen's model does not contzin Z poods.but instead postulates the peasant choosing
between leisure and food producticn. For compariscn we may therefore think of Z
as referring to leisure rather than to 2z physical nood. Sen's criterion for whether
or.not the amount of labcur devoted to F increasec or not is whether
. {u,, + U, = D) F' (L ) is ne~ative or positive [where F "(L.) is the marginal

o
prcdubt of labour in food producticn]. Compared to Sen's result, we found that the

-

production of Z would fall {znd the arount of lab0ur devoted to T rise) if
U, P. + FP, 0. 5,
Uy P, 0, ¢g P2 gL - TR, U, 02) <O
| rT Y
Assuning that only labcur is allowed to vary between T and Z production I = LF + Lz)

and ﬁoldinn 1and fixed (T =T, + TZ) so that ¢Z = -Z‘(IZ)dLF, and letting,PM= 1 so

F
that P T = il, ve have:
dLF : L
. 1 %44,
dI‘F Z (.LZ) [HRTI.. (UI 4 .Ih) + I"U[:] TD—I-

If we let Z'(LZ) = 1, the expression reduces to:

dL

F -
1.
= [T (Lr) L .IU ) + rUZ.\.I] m
We thus have a similar cquation as Sen except for the term UZN The reason this

term is not found in Sen's formula is that he assumes independent utility, i.e.,
he assumes that the utility of the peasant household is the sum of the utility
from consumption and the nesative utility of work, and that there is no interaction
~ between them. In other words, Sen assumes that the disutility of work depends
upon the amount of work alone regardless of the level of income.
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If ve now allov for the possibility that some- food is consumed within the

agrarian economy, we have the follouin; Sluisky ‘cquations:

P N I L %
dp 1] ol
gzl Y Pt o Pa
dPp el - Ip]

which can be rewritten as

daF _ o _ oyl
) . - Sfpt (F- I
F .
az -
dPF =S5 * (r r)I_z

1 v . ) i ' :
8Di. refers to the cofacter of the element in the ith rov and jth column of
the folloaing system: ,

Ty m A2 Pp by Up U Pl | A by g
iz Yo U P 4 | Ay 4Py
Uz T I Ay &y
Py ¢y B, P 0 di,| [(F - F)dP + 3 dP,

It isvinteresting to note that in the case in which-one good is non-traded
the production and utility decisions cannot be separated. This can bhe seen readily
from our derived Slutsky equations or by inspecting the above coefficient matrix.
If Z vere a traded rather than 2 non-traded good, the utility-production dichotomy
would hold. This can easily be seen as follows. The Lagrangean expression would be:
UGF, Z, 1) + A [4(F, 2)) + A, (PLF + P,Z - P LF - P2 - DD -
- Differentiating the first order condltlons, the system could be written so that the '
coefficient matrix appears in block triangular form: :

U

2]

$1
where U is defined to be the familiar utility block of consumption theory contain-
ing U;i's and P;'s as elements, ¢ the production block, a the so-called connecting
_coefficients, X the vector of unknowns partitioned so that the elements correspond-
ing to the ¢ coefficients are the unknown production variables (e.g., dZ and dF),
and y the vector of constants. Solving the production block independchtly we have
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licre the irporctact focter e tote ds that tic ineene cficet is veishted by tne:
net anount cf fond supalied orn thce oarket or hat is called, in the literature

[«

-

the marketoble surplus.
In the firs: 2q.cticm, if (F - F) > 0, and the income effecct is positive,
we have to weich thz substitucicn zrcinst the income effect to find the net

change. 1If, on the sther hand. focd is an inferior qood, then the income effect
vould be negartive ltd'zg' ¢. In fact, it is likely that as farmers specialize
) . “F .

in food productic: ans if,- for instance, the peasant can substitute processed

A

&

.

food {our ' good) for Tie orininal food, then indecd one might expect a negative

income e¢ffect. Tius, ¢z snecializdtion continues and the agricultural surnlus

grous and lL.ulls largz Iz tie inco..e effect, the ovm demand elasticity for food

—t

. A 1
wac &= -P, ¢ A dP
z ¢A. F o[
.where A = =~ and |b| Zs tl.c Jeterminant of the subsystem. Substituting back

into tae bdudgec constraiznt and sivplifying terms, we have

- - ) ~ 1 .
™ e ™ap - e Y AT i AP P 1D -
(r ap, - (¥ - dr,, + Lae, + A P, TBI c.lF[PZ b, ¢Z]

But from our first order ccnditions, we know that PZ = PF ¢z. Therefore, the
original system can De written 2 '
' . - T
U %, = v, where ¥, = (dZ GF dif dA
S | 1 = i dhy) : ,
and no productior relations apwear in this system. This result can be contrasted
wvith our indeconposablic cceificient matrix of a non~traded good system.

198cc J. Hicks, Valuc ond Capital. (Second ed.), Oxford: Clarendon Press,
1957, p. 313. : :




Tlue second equnciza iy wore éirficult te anclvze beciuse the sisu of the

substitucicn effoct can e eizlier @ oative or pocitive cepzndine upea whether

F is a coanierent or ¢ substituvce for 2. lioucver, as tla

o

dovelopment proccess

continues, anz assunin, a necatiIve inceome effect {mieve Z is iufcrior), it is

likely that tie elasticity of food outrut wita respect %o price -reuld increase,

az _ _dF
S

F 3
stitutes in consumption so that S=. > 7, the negative income 2ffect wveighited

¥z
< 0.20 Obviously, if F and

> 0. iiere it is assumed that cveur if T oand Z are sub-

i.e.,

. s I .. d
by the markecal:ie supplus is sufficient te make ap

r
Z are complements zad I ic assumed to be infericr, bLotl. effects w7ill wori

-

dz . ‘e
towards —o being negative.
F

"Onge again we have shown that taste natterns irn rural géctors are import-
ant in determining the size of the narketable surslus. I.cre, however, the
final conditions become somewhat complex. It is not suffiéient for only Z tc
‘be inferior; we now fequirc, where T and Z are substitutes, tﬁat the negafive
income effect 0utwci3h the ;ositive substitution effecct. Lven if this wefe the

.case;, a further condition requires T itself to be an inferior good. Of course,

it is possible fur cre to outweign the other. in gencral, the establishment

20 . et .
"Sellers usually derive larce parts of their incomes from some particular

thing which they sell. 7ile shall therefore expéct to find many cases in which the
income effect is just as nowerful cs the substitution effect, or is dominant,”
Hicks, ibid., p. 36.

aF 21Food, for example, may not be inferior but Z may be. Thus, even though
9P >'0, the negative income elasticity on the side of Z could work for dZ < g
T dPy,

and a net positive surplus. In terms of elasticities, our results can be seen
as follows: : : .

=11

. _
€p T "fz2p 5 T fFP S

vhere Egp is the elasticity of the marketable surplus (T - F) vith respect to
the price of food. 1I1f, for examp;e, EZP < 0, but €5p > 0 and lEZP|>IE§PI’ then
€ep > 0.

Sp



of a food processing industrs in vhe ianufacturis = ~o=ior (us: 1 cne of the
first ihdustries) wvould work for .on incrcased cnonlv of facd fror‘tnc rural
area through its influencerou demand. : )

{le may end by noting that the model can @ tronslated n3sily Inco a two
crop model where, say, Fl is rice and F2 is vegetables, and Z is considered to
be oﬂly resf time. This modecl would demonstrate tiat siiccaing of crops —-- for
instance expanding rice at the exﬁense of vegetables —— cazn be a2 way of bring-
- ing abouﬁ an increase in the marketable surplus. In come cas:is, vhat is taken

as increased rice productivity (because of increased rice procduction) may be

nothing more than a movement along a production possibilities schedule.

IV. TiE IHPbRIANCE OF ﬁEHAHL
0ur moael stresses the'impdrtance cf tastes and humaﬁ needs in the ryral
' economy in determining the supply elasticity cf fafm nrcduce.  The nighef the
elasticity of subséituticn of.H for Z ané F and the iouer the incone elastihity

of demand for Z and 7, the greater the elasticity cf sunrly. The determination
of the magnitude of these elasticities requires rcceazrch on <he zprarian society's
consumption tecimology, i.e., the emnirical investiraton o7 :inrel’s curves for

rural economies including Z. TFor the moment a fou Jeneral cuclitztive comments

- may be'uséful.

) 22Sincé such a two (or more) crop model is usually tciey as the framework
for most eccnometric studies of supply elasticities, 2 nlight aenticn some of
-the possible specification problems that can arisc by nerlectins the tieoretical
implications suggested by our model. If a good is not trzodoa £0r irstancey root
crops),.ve have seen hou tihe utility and productien decicions are irnter.lependent.
A farmer's production adjustment should depend thcn unor Lis oun dewmand for goods
as well as its random component. Turthcrmorc, tie clastiliczs of anv one crop de-
pends upon its share in total inceme becausc ¢f the Imortance of the income ef-
fect. Finally, just as Nerlove has postulated & —azred medal cn che basis of
price expectations, we susgest the usc of a permanen:z ircoma od2l for the demand
adjustment. In fact, some of the empirical reaction czefiicizars found in the
literature may be a reduced form of this tvpe o expactsticon cnd »ermanent income

modcl. .
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In thinlins of tais nroblen, it is vsefnl to use Lencaster's aprrecach in

o

which the demand for gouds “srizes fron ti:z foet that poods nre required to ob-

3
e
0,

-
tain characteristies i L zrived coand.t'” Lac.. Liousnliold has ti:e nroblem
of satisfvine its sasic fecod; clothine, heusitr, and catertainsont rezds. Various

- 3] ] -

Z goods and ! gcods satisfv these neade 'in various ways. In a aunber of

-i

.cases; however,‘manufactured zood=s can be einzcted to‘be superior to Z goods
because the Ffowrmer possess all the attrilutes of the home produced soods plus
additional ones. .llanufactured cloth, for exanple, possesses most of.the attri-
butes of cloth produced at homa by the rural family and also provides nev vari-
ants of color, durability, style, etc. )
For many developing countries in the early stages bf industiialization,
the food processing Industry providés numerous examples of the cffeets that
manufactuﬁed food goods can have on changing denand patterns in the rural area.
Here the brever ér miller r.ot orly provices nn.it;reased demznd for agricultural
ﬁroducts as intcraediate goods but, by offefin: in exchanse 2 higher quaiity
good, also reinforces the rural ecqnony's positive supwlf rasponse. People in
'thg ggrarian society are lilely iIn there cases To ve most anxious te relinquish
Z goods and obtain these ! o0ds with theif supplemerted attributes. Furthermore,
consumer preferences'for i over & and imported processed F over home produced
food are likely to increase as inconmes increaﬁe since the additional attributes
teﬂd to be in the nature of luxuries while Z gooéé satisfy only more basic demands.
There are,»however, qualificatioﬁs. In some cases, the manufactured good
.
may satisfy fewer attributes than the Z goods since, for example, the mass-pro-

duced item may sacrifice certain local artistic characteristics. Other Z activi-

ties have religious and cultural sttributes vhich cannot be easily substituted

23 . , ]
K. Lancaster, "A lew Approachi to Consumer Theory," Journal of Political
Economy, Vel. LXXIV, April 19006, ’
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for by tiie manufactured :oods. I1f tuwese arce irportant, the supply curve may

well becore inelastic and pcrhags';vcn senz nach.  Ine degree ef substitutability

. thu viously dopencs uvnen culburnl netterio: avd tae lovel of income. -
thus obviously dopas unen cullar tey 11 1e lovel of cone. Con

versely, this imrlies Gzt 2 syearact. ol vace tralicionc! value system and the

developrent of nev taste aatiercs 11l dincreasce tiie elasticity of

supply. _ ) .
A policy inplicecicn of this cuolysis iIs the neec te supnly incentive

goods to rural areas. The largser tae set of o7 goods availzhle, the sreater the

.

possibility of substituting ezcaiast O gocds. o wanufacturing scctor -tich pro-

duces a variety of hish quality substitutes for Z soous is thus nore likely to

solve its food supply probler than cne whith produces inisrior ocods inunpro-

priate for rural derancs.
It is important irn this contwiix o ftress the comnlierity and interrclat’on-
sﬁips of.denand patternn.  Tune symboli of the 1ncu:t1ve-;ood is_tue srunsistors
radio. This is a very narrow viewy of 2 orezlon. Iuch.more_important_may Le,
'go glve two ex&mples, canned mzal, rhiéh frees catile ﬁor sources of éncrgy
rather than utiiizins tl:em as sourcas of rmoct, ond corrurated rocfirs, -thiich
éaves labour frem househuilding for tre Zcod are'in:.  In general, the vrider

the variety of goods offarad thc rreatsyr the re:zponse possible. “zrt cf the
problem encéuntered in indus;rial.programs is that they are made with little
reference to the intticatc demard patterns generated in rural areas trying to
saéisfy a varicty of neceds subject to a number of co:st;uints.

An additioﬁal problem’'is cncountzcred when certain urban coods are not
available to the rural area. Some soods, for cxdmple, are produced in the city

alone and cannot be traded; they are specific to the urban cnvironment, '"city

lights" as it is sometimes put. Tie only way of obtaining them is to move from
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the {arm oo the city. I semr cases tihe joverioac (or priviie catresreacur)

<

can provide somc ol tuc urian b2oaelits to rurc. camunitles. TYelzvision sta-

tions in rural areas, recrcztiovn facilicies, and telzrhone comuunicaton arc

v

but a feu example of bringing the citr to the countrv. The fzc: that the bas-
ket of foods is different fof urban atd rurzl secters nahes it yerr difficult
to evaluate urban rural veifare and to compare tae rclntienshin bLetween urban
and rural real wages or, ind-ed, even tc measurc then.

e mignt note, fiﬁ;liy,tﬁat elzsticity of substitution between I and i
is likely to be particularly high in a landlcrd aconouy.  The iandlords, being
ricker, will have a stronger nreferencze for imported noos’s and manufactured
.goods than for the infericr 2 gﬁods of rural life. Land refomm vhich. redis-

-

tributes income may result in a declinc in agnrc~ate demand for ! znd an in-

v
ct
=
fe
1]
A
0
[
jo )
o

creased demand for Z. OJther- things teing equal result in 2 decrzase

4n the amcunt of food marketed. In this case, there is o <2snflict between the
needs of the manufacturing sector aad the wvelfare »f the rural scctor. Furtado's

.description of the farmer's choice is inscructive:
...Yhere previously his relzationclhip to the landowner left him
wvith no alternative Dutr to turn over a substantial part of his
produce, he could net chieose to reduce the marlictable part of
his agricultural production, thereby producinc mcre for his own
use, or providing time to pursuc crafts not related to agricul-

. : ture, or to improve his home, cte. To protect himsclf from

the manipulation of prices by middlemen, he was able to diversi-
fy production for his oun use, thus becomines higihly independent
from the market. To the economy as a whole, the rzsult has to
be a relative decline of commercial activity and a regression in
the pattern of the social division of labour. liovever, this will
not prevent the living standard in rural areas from rising, ou-
ing to substantial modifications in tie pattern of the income
distribution, In fact, cnc may readily observe that, in certain
rural arcas of Latir. America where market2d production is rela-
tively small, the regions of oid colonization in laraguay being
a good example, the standard of living of the population is re-
latively high.24

2I‘C. Furtado, "Development and Stapnation in Latin America: A Structuralist
Approach," op. cit., p. 162.



- 26 -
On the other hand it could be arcusd taat in ‘the United States the demand

for M goods was higher in the frechclder Forth than tne nlantation South. This

was partly because averzge income was utigher ii: the Liortl, hut nerhaps also

: . : 25
because of the more modern nature of Ilorthern culture.

V. IZTERLEDINTE GOOLS AND TECIINOLOCICAL CLAIGE

Agriculéural ecénomists often stress the importence of technolcgical

 change in agticuliure in increasing the supply of foéd’for a grouing population
and enhancing the generatién of the.sofcalicd investable surplus. Our model
iﬂdicaﬁeé a dual relationship betueen tecihinological cnange and thg expansion of
internal trade: A manufacturingvor foreipn sector providing incgntiQe goods can
encourage a positiversupply response'ffon agriculture, and the very process of
agrarian spéciélization is likely to lead tc technologiﬁallchange fhrough learning
by doing. In addition, the agrarian cconomy can also improve its praductivity -
by oﬁaining intermeciate raw material and capital goods. Reduétion of market
‘barriers and expansion of trade not only provide an agrarian economy the possi-
bility of realloﬁating its réscurces_along its production possibilities.curve

but should aléo result in an outward shift §f its rroduction frontier.

-We have observed, inr many undcrdévgloped countries, the increased produc-
tivity that resulted 2s tle ;conomy reorgan’ized production when a new foreign
trade scctor pfovided a vent for surplus. Simildrly, e can ohserve increased
productivity in rural arzas as urbanization brovides a marwet fér food and the
poésibility for farmers to coﬁcentrate on a few crops most appropriate té their
region and to their endowments of land and techpology. All this 1is as Adam

Smith predicted. But lie aldo sugaested two other gains frcm the extension of the

(S 2%

25We would like to thank Bill Parker for pointinﬁ this out to us.
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market -- mechanization and technolopical imnrovement. These seemed to have
happenc” far more rérely and mere s]owly’in thc underdcfelcped world. Perhaps
part of the rcason is that tocay's deviloping cou tries do not have an indigen-
ous maQufacturing industry concnetratiag on 1ocg1-negds.

In a sense, teciindlogical progress in agriculturé is not autoncmous, but de-
pends upon the opportunity to trade. In many ways the rural sector buys its tech-
nological progress from the urban scctor pecause it imports rew moterisl ard capi-
talrequipment as well as consumcr goods. A necessary condition for the continued
emergence of an agricultural surplus, then, is increased investment in those man-
uféctu;ing industries catering to the specific needs of the'agriéultural sector.
vForeign trade could conceivably fulfill this function but, most often, goods avail-:
able from akroad are specialized to the: needs. of the developed countries and are
not suitable to the local demands of the developing countries. The provision of
- incentive goods agd intermediate goods, which is quite different from simple import-
substitution, ié another coasideration to be taken into account-in the optimum
g}locaticn of investment. _

The simple wodel of this paper can be used Lo exploré in a preliminary way
some of the cifects of technolegical change oa the marketal'le surplus. Assume
that units are choscn so that the price ratio betweén M and T poods is equal to
one, and that all F goods are ~unrorted. Then Fiﬁure 24 i;lgstrates both the

production possibilitiers (assumed to be linear) between Z and T and the consump-

tion possibilities between Z and :I.
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Technological chénge results in a shift cutwvard éf the production and con-
sﬁmption possivilities curve. The change in Figure 2A is assumed to be biased
towards the prodﬁction of T coods since learning by doing is more likely to océur
in the industry tiiat expands as a result of trade than the one that contracts.
The new consumption point C2 ig_likely to implf ﬁreater exports of food and hence
consumbtion of i than Cl except in the unusual dircumstance that Z is a highly
‘superiof acod. In fact, thé lover the income elastiéity of demand for 2 ana the
greater the substifutioﬁ between Z and !l, the more likely will teéhnological .
chaﬁge lead to an increase in supply of food. |

A'fali in the price of an iﬁported intemediate good is'like a technologiéal
change. Assume, for cxample; that the price of fertilizer is lowvered. This will

induce the farmer to use more fertilizer per unit of oufput than previously.

26The total amount of food exchanged for fertilizer may rise or fall.
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Even after paving for the fértilizer, the net amount of F remaining for exchange
for manufactured consumér gcods will increase. Thus, if in Fisure 2D te assume
that F represents not zress food production but net value added in food, - then the
‘shift from I to II describes the effecct on cénsumptioﬁ nossitilitics of the
lowering of the price of an internediatz gocd. As before, unless 2 is a superior
good, exports of food in exciange for concumer soods must rise.

An intercsting eusinlc is presanted vhen intermadinte mocds are used in the
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roduction cf Z rather than . Corrugated roofin:, for enrample, is 2 raw material
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7If urban demand for food is hishly inelastic, this could lead to immiser-

izing growth.



for house construction and ir manv devole;ing counzries is cne of the most impor-
tant naﬁufactu:ed Treas esnswn © ir the vzl s.actor. Sirilarly, a nunber of
implements and tesls sold to tie atrorian society hove little direct mpact cn
agricultural productién but instead allor the farmer tn produce Z geeds with con-
siderably less effert. Thg analvsis-of a fali in ﬁrice of one of these liinds

of intermediate goods aestined for Z ic more cemplex Lut, in general, it can be

depicted as an outvar<d shift of the prcduction possibilitics curve biased towards
P .
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Two results follow from a fall in the price of on input into Z: a rise in
income and a fall in the opportunity.cost of Z. Unless Z is inferior botﬁ act
to increase consumption of Z, and, hence, possibiy to decrcase the sale of T.
llere is an example in whiqh.a fall in the price of an intecrmediate good may lead
to a drying up of trade. louvever, if Z is inferior, as we have suggested ab;ve,
this result is not likely to happen. The labour time saved through the use of

corvugated roofing or improved tools will probably lead to increcased effort on

commercial crops rather than a rcturn to autarky.
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VIL  TACTIR IUTIINISITIOS 403D SL2TLY ©F LASCUR
The Z activitics zad T ccotivicies have Zifforent fa cor irtensities; Z goods
8
tend to be labour intensive, using littie or no land, while F goods tend to be
. . 238 . . o s — .
land intensive. A changc in nroduct prices vhich lecads to a change in produc-

tion wvill also change factor scarcities znd factor prices. The lozic of the fac-

- 3 . - ) v . - 3 3 . .
tor price equalization theorem, vhen applied in this context, suggests that in-

crecased food sales 'rill lead to outward migration of labour from agriculture: a

simultaneous release of food and labour may be the norm rather than the exception

in certain types of agrarian economies.

.. The reasoning 1; as follows when-an.agrarian economy, responding to trading.
opportunities, moves along its production possibilities curve to preoduce more F
and less Z, the marginal nroduct of labour falls vhile that of land rises. Decause
the economy_concentrates on the reiatively laﬁd intensive goad (T) hnd cuts back-on
the labour intensive sood (Z), land becomes more scarce and labour more plentiful.
A rise in the product price ratio, PFIEZ, leads then to a fall in the factor price

. 29 ... . s .o .
ratio w/r. This in turn provides an incentive f£or la“our to move.

28One can also think of cases in wrhici: Z noods are land rather than labour in-
tensive: landlords may owm learpce cstotes tha services of which are enjoyed in the
form of private stociiing and wuntirg cf ganc; the 7overnmernt may provide public 2
goods in the form of parks and other types of recreation areas.

9 1 A - .

Though this bacic propesicicn an the reiationship hcgvezn product prices

and factor prices is well inoun ir International tradc theory, it may be useful to
illustrate it Lriefly in the contiext of our medel. Azsume that the Z good uses only
labour and no land, while F good production requires both factcrs of production.
The economy is characterizcd by tus productics functions: '

1 . . \ 8 . - c s
l. 2= ;LZ vhere 2 is the labour requized ver unit of 7 and is constant’,

2. F =TF(Lg, T) vhere T ecuals the total amount o¢f land and is fixed in supply

and the application 2¢ labcur to T is subject to diminiching returns.
If the total labour suppiv is constint (., - Ly = L}, a decline in Z production

means a rise in labour in food, ‘.mncn & rise dn i /1 resuiting in a decline in the

marginal product of labor and a risc in th rﬂrqAnol prciuvct of lond.



Another vay of loolln" at this in in ‘L““S cf the "ybezynshii thccerem of
international trzde. 7T0 i3 thecrer predicts that, if produst srices remain con-

stant, a decrczs2 in laocur vill result in oan increzse im nroduation of the land

intensive goud {in this zazz fcod). In the coitent of cur rmadel, suppose M and
g !
a . . . ‘ P
. . AY
Z arc perfzct subdstitutes, i.2., 1337” =i, a stant. Thon, nz:nr = hF— . If
C , A

Ip.. is hcld constent: and I cecrzaros. ther from the theewer T must incresse.
Thus, %o sruwe extanc, labosurs zipraticn Zrom the =grarian sector will generate a

surplus cr fond rprodyction ai consiont rrices.

This cvercimplified model should nct be sppiicd indiscriwinstely, but it

correctl; nojats to the Important Jact that o change in outpul caanges the rela-

“tive scarcity of frcters of rnraduction. & sritcelr from Z te T cruses land to be-

come scarca and labour merc a“"ﬂLQFL. Tor examnle, & change froem arain to cattle
will make l ur pieniifal ~...d iand scarzen since aninmal raising typically requires

more land and fei'er men per unit than dees ordirary farmins. The redundancy of
labour that accompénied increased wosl cxports of Eﬁgland and the battle between
cattle otmers ana homeszanders in the Amerlcar Test are perhians examples of this
in practice. .

The aubgtluutlon, cf ccurac ‘could cherate,inlthe anposite directioh. Opening
up of trade may create a marknt for the Talour intenrive ﬂoc‘ leading, for =xample,
fo the emergence of an artisan clcss cpeclalizing In rural monufacturing. |

Connerc1a11 atien uud.lanPaSC specialization, through thelir effect on'factér
scércity, c;n thus have wide repercussioas on a rural economy. They can lead ¢o‘
an outward migraticﬁ oi people as the opportunity cost of family iabour declines
or, alternatively, to increased education and changing family roles since some Z
goods are the pnrovince of woren dnd children.and.a decline in their production

releases these members for othoer zetivities.
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- Since a flourishing markat For aniricultural products can be labour saving,

development policy may have tc ctress labour dsin~ nor-agricuitural activities

in order to provide = rurai demand for lcbour and thus zlleviate urban unemploy-

inent.30

The rise in the pricé of land associated with the replaceéent of Z by F may
create a new landlord class or strengthen the position of the old one. Ounership
of land takes on a new importance due to its scarcity. A scromble to establish
land rights, an increase initithes, a cmrmutation of labour requircments may>a11
follow from trade biased awvay from the labour ;ntensive good.31 Those who own
enough land may be able to cease qorking; move to the cities and become engaged
ih government or administrafive worl, or even enjoy an upperclass life of leisure.
The changed distribution of income can lead to a svwitch in consumntion towards

luxuries and inmports.

3Oth labour should migrate to the city when urban jobs are scarce can only

be explained by a lagbour-micration theory tuat encompess2s not only the probability
of finding city emplovmeuit bHut zlse chwe relative availadility of an urian basket of
goods quite different from its rural counterpart. ilistorically, people nrobably
have been drawn to the city as much for the availability of peculiarly urban goods
~as for anytihing elsc. Decausc of this, ve mentioned previously the interesting
possibility of providing Veity lirlits™ rithin tie rural envircoment. Yet there are
obvious limits to this tyne of policy, and the rezl nrcoiulen ¢f urban unemployment
(or underemployment in varicus Z' activities) does point to the differing roles

the government mav have to follow someplace else. If, for cxzmple, government
policy is successful in the creation of internal trade by its expenditure on trans-
port systems, marketing arrangements, ggrarian credit facilities, then it should
not simultaneously encourzge and foster in the cities an industrialization program
that is mainly labour saving. Realizing that expenditures on roads and distribu-
tion facilities because thev reduce time spent in transnort and narleting are like
labour-saving innovations znd that the not effect of increased agricultural special-
ization may be to release labour, which is liliely to be attrncted to an urban way
of life, government policy should focus on the esscntial development problem of
determining the appropriacte industrial strategy to deal uvith 2 successful agrarian
response. K ' '

_ 31There is an interesting empivical cxample frem the Philipnines. With the
commercial crop cxpansion in the early nart eof the twenticthi contury, there is a
positive correlation betvecn those remicne snecializing in increased exports and
" thosc having a high ratz of increcs2 in tonancey.



The increase wezlth of laindlords can also lead to more investment in a neu

manufacturing sector. & rise in tue-price of land may encourage the landlord

.

to diversify his portfolio by celiing some lant! and Investing in government or
industrial securities. The increezsc in demand fcr faod mayv thus cause capital
to flov out of agriculture intc industry (as w2ll as the reverse).

1 theorem

)

An equally important implication of the factor price cquélizatio
is that good roads or other improverents in the transportation netvork are a
partial substitute for inadequate fain size because trade in commodities is a
subétitpte for factor mobility. he farmer vwith too little land can concentrate
.on'labdur intensive crops,-if a narket exists in wﬁich he cén exchange his pro-
duce for lond intensive goods. In fact some of the variation on productivity
observed between large and snall farms may reflect the different composition of
output production teochniques within an industry. .

Perhaps this explains why conflicts of interest zrise over frural development.
Cattle farming, for example, nas lewr tramsnor: costs ond is Zand intensive. VegeQ
table farming is labour intemsive bLbut vequires good transpc?t facilities to. insure

that the produce can recach tie mariiet quicl:ly. Irprovement of transportation

systems in a cattle producing arca nay put the snall farmer in 2 much stronger

position by lowering the wvzlue-of land and raisirg tlic vage rate. It would not

be surprising if the rancher were not. anxious for this development.

3ZSuppose a perfect product mariict existed so that zll farmers faced the same
product prices but farmers cculd not move. Lach farmer would adjust his production
in accordance with his factor endovments. Given certain assumntions perfect facfor
price equalization would result. Suppose an econometric invectigatior was made
that mis-specified the model and omitted Z gonods entirely. It can be shown that
the results would be biased as follous:

- The large farms would appcar to have higher food productivity than small farms
both vith respect to labour and land, but proportionately more so for labour.

- If, instcad, all variables were included, but output was treated as a compos-—
ite commoedity in which cach individual crop vas valued at its market price, an

aggregation bias would result that could give the impression that labour productiv-
ity was higher on big farms but land productivity was louer.
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Ye may summarize this papcer as folloe.

1. Ve have tried to clarify the concept of "lei;ure". Our f-eling is that
this concept as vell as its associated concepts of 'want satiation" and "involun-~
tary idleness' are inappropriate and misleading dcscrintives of typical rural
life. They are value-loaded phrascs btascd more ca o subjective judgement from
an urban point of view rather than on factual knowledge. 'le sujgest that in most

instances -the rural economy is not at the point vherc marginal productivity or

.marginal utility is zero but operates imnstead vhere the opportunity cost of

agricultural production is positive and -substantial.

2. Ue have tried to noint out the dangers of vieving the azrarian economy
in terms of a simple model. The inhérént complexity of rural life - tiie variety
of crops producéd,.the number and importance of non=agricultural-activities, the
many production processes differing in scasonal patterns and labour and iand re-
quirements - is an essential feature of critical importancé fo prediction and
policy. Ignoring the mosaic pattern caﬁ lcad to .costly miﬁsnccification errbrs.

.
3. We have focused on tie role of tastes and demanc corditiors in deter-

mining agricultural supply functions and pointed out how the range of alterna-

tives offered to the rural cconomyr affcctn tacir responciveners. The adaptation

of industrial procduction to rural needs is, ve feel, at tie heart of the devel-

opment problem and it is important, if nct essential, to study the desires and

L ]
requirements of the rural sector. In a scnsc this reverses the dictum that agri-

culture is "basic" to industricl arouth end sugtests instead than an 'industrial
revolution” may be a prercquisite to increasad amricuitursl productivity because
of the need to supply manufacturcs incentive neods, rawr matericls and capital

goods to the rural cconory. - o
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4. Ve hove alse enphasized the imnorfa:ce cf‘development strateprics based
on lovering trade Larriurs, improving shecialization and exchunge, and capturing
the gains from trzade. In this cennection o hzve tried te show that more of a
'shrplus or slacl: exists In rurzl arcas thea is implied.bv conQentional nodels
which ignore the variety of asrarian activitics —- anricultural as well as non-
agricultur:l.'. The possibility of cxpending internal trade has frequently been
jgnored. Colorial geovernments, for example, reduced tracde barriers betveen the
gélon; and the mother country by laﬁs and infrastructure facilitating the inter-
national movement of goods énd capital. The overall effect, thouéh ostensibly
tradq cfeating, may have been trade divcrtiﬁg since the government, at the same
time, often increased internal barriers or failed te remove them. A fragmented
political and-ecoﬁomic structurc was the result. -

Sﬂ Vie have also sugoested the inampreonriateness of an industrialization
policy that attempts tc 'squecze’ agricuitute -ather than to stimulate inter-
sectoral trade. This strategy is based uvon thc assumntion that the rural area
has highly iﬁclas;ic supply “uactiomns easiliv taxed. Our analycis sugoests that
supply responses neoy be highly clastic And 2 govercment strategy that removes
barriers may he wiser. Iu fact, tic atternt to Taueeze agriculture may be a far
more serious economic ond peliticzl error t:an has so far heen recognized because
it both reaffirms and introacuces distorfious which_prcvent'a sqciety from reaching

its maximum frontier.

scussed the dual role Hateen technological change and com-—

.

e

6. Ue also hhvc d
mercialization and have cmphaﬁizod that the éynamic transformation of a develop-
ing cconomy (by the generation anid expleit-tion of the surplus) can be accomplished
via increased specializat?on, division of 1abour; and a gloial reduction of market
imperfections. An cssential input in this‘strdtcgy is - for the government to use

policy instruments such as-investment in comrunication and transport systems to
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facilitate the flows of goods, capital and labour among all tiading units.
Finally, we may note that increased specialization is not without its
social costs, and the conflict between development and welfare comes to the
forefront. Market systems, even wvhen they improve overall allocation and
" division of labour, may well hurt the interests of some factors of production,
.If adequate redistribution mechanisms do not exist, the gains from trade wili
be spread unevenly, and certain parties, instead of sharing in the increased
wealth, may even be immiserized. More important, increased speicalization dis~
rupé the organic social structure and causes great stress and strain. New
divisions of labour and the interdependence they imply require new political
and social relations among the members of society. A development program that

ignores the historical lessons of the great transformations of the past is

likely to continue its present course of a fractured and fragmented political and

economic life.




