ZCONGLIC GROVT!! CINTER
YALE UWIVCRSITY

pox 1937, Yale Station
New llaven, Connccticut

.

CENTER DISCUSSION PAPER NO. 25 (REVISED)
THE RESPONSIVZIESS éF AGRARI AT ZCONOIIIES
J Tk T:[PORT.NCZ OF Z GOODS

Stephen Hymer and Stephen Resnick |

October 1, 1967

Notc: Center Discussion Papers are prelininary materials
circulated to stimulate discussion and critical
comment. Deferences in publications to Discussion
Papers sheculd be cleared with the author to pro-
tect the tentative character of these papers,



".Abstract

A significant rortion cf labour tiﬁc in rural areas in underdcvelopéd
countries is devoted to non-apriculturzl activities to satisfy a variety of
needs for clothirg, shelter, entertaimaent, cd:cmony,-ctc. This paper pro-
posés a model cf an agrarian nector tal:irg these 7 n0o0ds into account and
analyzes how éhese inferior methods of rural production are replaced by
superior methods of manufacturing as the econcmy, in the process of develop-
ﬂknt, mbves tovards greater specialization and exchange.

The.model specifies a rural economy thaﬁ produces two goods, F and Z.
(ééricﬁltural and non;agriculturél respectively), and can cxchange food for
manufactured goods ffom tie city. A cqmparative analysis of this model is
used to derive a.HiCks—Slutsky type ecuation of supply rcsponsiveness. The
model.stresses‘the importance of the demand characteristics in determining
supply responsiveness. It also provides a useful framework fér defining incen-
-tive goods and for analyzirg whether imnorts by the rural area of raw materials

and capital goods embodying technological change are e:xport Liased or import

biased.

A liecksher-ohlin two-good, tuo-factor model is used to analyze the
relation betveen increased food production and outward migration of labour,
the relation between size of farm and productivity, and the possibility of

overcoming imperfections in the land and labour market by removing rroduct

market imperfections.



TLE RESPONSIVENESS OF AGRARIAR ECOLQIILRS
AND TiE NMORTANCE CF 27 C0O0DS

Stephen Iymer and Stephon Nesnick®

I. INTPCI'UCT1ION
Theorctical models of underdcve%oped countries often posﬁulate an agrariaﬁ
sector allocétinﬁ its labaur betwcen onl; two major éctivities, agriculture and
leisure. The empirical cvidence 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 clotihiing, shelter, entértainment

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

, *Our concern with the Z sood has been an outgrovth of our empirical studies
of the agrarian sector in Ghana and the Philippines, but the phenomcnon is also
appropriate to the experlencc of other countries. In particular, ve have been
influenced by Peter Schran's work on Communist Chlna, see, for example, his
‘Handicrafts in Communist China,' The China Quarterly, Januarv-liarch, 1964 We
were very fortunate in being able to discuss our idea‘ with other members of the
Growth Center, and to benefit from the general oral tradition ac well as the de-
tailed comments of: Dicl Cooper, Charles Franl;, Don iuddle, Vahid lowshirvani,
- Janet Pack, Bill Tarker, llugh PatLlch, Clark Re}nolds, fichacl Todaro and Brian

Van Arladie.

1The literature on 2 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, spirning, weaving of textiles,
metal working,.dressing and tanning of leather, manufacture and repair of tools
and implements, pottery and cercmonial objects, as well as investment in house-
bujlding, fence repairing, and services such as protection, transport and distri-
bution -- can be found in the following:

R. Diaz, Van Oppenfiecld, I, and Van Oppenfield, J., Case Studies of Farm Famllles,
Laguna Province Philippines. University of Philippines, 1960.

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

J. Halpern, A Serbian Villane. iHew York: Cclumbia University Press, 1958.

M, llerskovits, Econcmic AnthrOPOlOPV' A Studv in. Conparatlwo Fconomics. (2nd ed.)
New York: Knopf, 1952

G. Dalton (ed.), Tribal and Peasant Economics, Readinee in FEconomic Anthropology.
Garden City, Heu York: iatural llistory Press, 1967.




decision-ma':ing process of rural ccoromics when the set of alternatives is en-
larged to include these’ non-acricultural non-leisurc activities., For simplicity,
we shqll dcnote these non-agricultural activities, whether carried on in.the,
_household or in small-scale service and artisan cstabiishments_in the village,
as Z, a purposcfully vague title to indicate the heterogeneity of the group.

Tﬁc stress on the complexity and variety of alternatives gvailable to
agrarian cconomics has important implications for development strategics, The
rurai econony, when viewed in terms of thc_mbre complex model, has considerably
more flexibility in reallocating cffort and adjusting éonsumption in response
;6 changing product prices and factor a;dilabilities than is indicated by the
simpler labor-leisure model. The trgditibhal vay of posing the problem, in our
view, fails ‘to do justice to the possidbilities of rescurce recallocatioa within
the agrarian cconomy. |

The present model by focusing on the possibility of readjustments sugsests
the importance oI 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
governmcntbpolicybthat conccntratés on réducipg tr&nsport and maxleting éosts
of the agricultural scctor, for cxample, can bring aBou; impertant increcases in
froductivity as farmers relinquish Z activities to produce more food, and;'with-
in agkiculturé, concentrate on producing a smaller varicty of foodstuffs while
cﬁnsuming a wider variety. More gencrally, by removing the intcrsectoral
fmmobilitics that block develapment, the govcfnment provides tﬁe'opportunity_for
sectors to specialize according to comparative advantage fhus iﬁcreésing giobal

productivity and providing a catalyst for crouth, The cconomy moves from an

inferior to a superior production possibilities curve,
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shops or fecder industries supporting larger munufaéturing establishmcnts.2
- Our basic model_foliows.zaThé rural scctor can produce two goods Z And.
F, according-fo its production possibifity curve:
¢(F, 2) = 0
It can also sell whatever amount of T it wishes to obtain ! a manufactured
good from an urban or foreign sectér according to an exchange ecquation:
| M =P(F - F)
whére P represents the given rake of cxchapge ﬂetween F and I {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 to 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 gencrated by‘a development p?ogram.
The use of a production possibilities,cuéve; ¢(T, 7) requires so@e justiF‘
.fication. The possibility of choice in production between Z.and F is basic
lfo oﬁr approach towards agrarian cconcrmies. In seme underdeveloped cguntries
no choice may 2xist; eaxdgissure 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 lecw productivity services, are an urban sponge, absorb-
ing the flow of displaced agrarian wvorkers, and manifesting the misery of urban
life - shanty towns and their parasitical inhabitants. This pool of redundant
labour provides the surplus labor for manufacturing regardless of whether there
is disguised unemployment in agriculture or not. This type of dualistic society
is often the creation of misquided industrial policies which prematurcly estab-
lish a pool of lcw productive Z' activitics. '

zasee Tyutaro iemiya, "llon-traded Goods and tlhie Pure Tleory of International
Trade," International Icononic i‘evier, Vol. 8, lo. 2, Junc 1967, for an intcresting
model with many features similar to ours. There.is an irportant difference, how-~
ever, betucen our model and his reflecting the difference betwveen international
trade and intersectoral trade. In international trade literature, it is most fre-
quently assumed that Loth countrois cean produce the same goods. It is an inherent
feature of the trading pattern between tie agrarian and urban economy that the two
- sectors cannot produce the same ;roods. Tais has important irplicatlons for some
theorems. - ' :
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Ue might also not¢ that Z hab its urban counterpart in the ubiquitous

small-scale service and manufacturing astablishnents of devcloping countries,

which we might dénote as Z'. The reason for distinguishing Z and Z' is not

one mercly of geocraphy tut zisc cne ¢f eccnomic structure. The analysis of
the relationship of Z' to manufacturins has mary things in common with the

relationship betweer Z and agriculture, but it also has important differences.

In the rural econor) it seems ro nsonaolc to assume there is a high de-
gree of nobility between Z and food prcduction and that labour is zllocated
‘efficiently to cach of the activitiss. Ia the urtan eccnomy this is decidedly

not the case. The marginal productivity of lobsur in Z' does not =2qual the
(& ] o’ - a

marginal productivity in manufacturin: or in azriculture:  there is no neces-

sary equality betwecn the rural woge rate, ‘thé Z' wags rate, ond the nanuiac-

turing (large-scalc crnanlbon s;qtc s) w232 rate. Thisc is lecause urban employ-

‘ment is not a perfect substitute for rurzl employient 2nd ray require a lower

or higher wage derending upsan whether there is bizs i tastes torards feit
& - i 1S

lights" or rot and whethler o-..r imnerfections, such s poor lmovledge of the

labour market, are zlso preszut. Fer si-ziior reascns the 2' vage rate does not
equal the manufacturing vzae rate: therz is a devvrard rizidity to manufactur-
ing wages because of nutritienal and incentive requirements for efficiency as
well as institutional factors such as unionizatioa and minimal wage legislation.
Z', in fact, exhibits a range of procductivities; from those in which producti-

. o . A : :
vity is lower than the vage, as in the cases of shoeshine boys, mail runners,
cigarette girls, to those in which the marginal product of labour approaches

or is equal to the manufacturing wage rate, as for exanple small-scale machine
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usual case and that choice is possiblq'in asriculturzl methods of cultivation
and their correspondin~ labour requirements.3

" She suggests five »asic systems of land use difforing in their labour
land ratio and their capital aad sezsonal lalLour raéuirements. Acrarian
sbcieties reacf to changing conditions by adjusting their syétem of cultivation,
Thus, population growth leads tc mioge land intensive systems. One way to satis-
fy the increased demand for lazbour in agriculture is to apply it in the off-
seasoﬁs. Typically, a switch to higker lzbour land ratios will lengthen the
agricultural employment secason. Feor example, rain-fed agriculture wiil 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 scheﬁatically'represented in terms of fixed co;

efficients by the following tableau: B .
' ' I II ~IIT . . IV v
Forest 3Bush Short Annual Multi-

Fallowv Tallow TFallow Cronping Cropping

I Direct labour required a4 a9 214 244 le‘5

1X Indirect labour required for

a. Irrigation - - 29, 3,5
b. Capital goods _ aqy az3 2, a35
c. Intermediate goods A o -_ 24 2

As the economy switches from activity I to,'say v, Ehe amount of labour
required per unit of output increases if we count bo:h the direct and indirect
labour requircmdnts."The significant feature of Doserup's approach is that
shé vieus these various techniques as exiQting 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 while through time one can observe

3E. Boserup, The Conditions of Agricultural Growth; the Economics of Arrarian
Chanpe under Population Pressure. Chicago: Aldine, 1Y65. :
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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, .
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of barter trade among faﬂlly units. Pcrhuaps those wius do steciclize in certain

goods for exchange become the rural zrtiza.s of tie forthcoming agrarian soci-

ety. The more advarced ant developed the traditional cconory the more flourish-
ing this trade. The high costz of transportation and distribution, however, usuz
ly limit the total ancunt taat can be 'xchuﬁéed. Considerable 2ffort may.be de-
voted go'tfade because ccsts DY un;t are high; but the total volume cf goods
exchanged vill usually be low. Inferior means of transpertation and communicatic
in these econcmies implyia rud 1mentﬂry division of 1auouf aand lack of speciali-

- zation. Nonetheleés, the sta wdard of livinz mar be kich.

The composition of outﬂut in tuses isolated units.is marked by a low
propoftion of iabour time spent in food p roducticn relative to non-a 3r1cu1tural
activities as comparad to th; situctien in ar. 2roa speciclized in producing
aéficultural products for sale to otier repicans.. Even if land is very poor or
scarce, sustainins only a very low stondard of living, and if the growinglof
food for subgistei.ce is the nost timé-consumlng activity, it will.stili be
necéssary to provida clcthing,~hdusinq, and a minimun cf tools and utensils.

If an autarchic zgrarian ecencmy such as the one just described is opened
up to trade with‘a menufacturing sector, donestic-or fo;cign, it obtains a new
set of transformation possibilitiss., It caa now specialize on producing ceftain
food items in demand in the city or zbroad and import manufactured goods to
‘replace the previous domestically produced 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 terminclogy, the

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

and sale of F rises to pay for imports. Land will be used more intensively, the
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pattern of cultivuztion .:i21 change, and scasonal "unzaployment' will be reduced.

.Income distribution 3is 2 g

1sc likely to change from tiz former one of more or
less equalicy te onc of inequality as L‘WL DC;OtC’ relatively scarce and owner-=
ship takes on new importance

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

tion possibilities curve betuecen Z «nd T

Z
.. Landlord
N\, B
A \Autarchy

A
« Trade
B.\

\
D\ Complete Spec1a11 tien

F

" Point A indicates the ccononmy in autarchy. The opening of trading opportunities
moves fhe economy to pelnt 5 where sounc fool is exncrted for ranufactured goods
placing the socizty on 2 higher sccial indifference urve. Point D indicates
complete épeciélization in food»proéuctioﬁ. The int?oduc -ion cf a landlord
class whose tastes favor Z gnocs mny move the ‘sociuty to noint C away from
specializati n in food productiod, wh;le the pcssiﬁility of trading food for
manufacture reverses this process moving the la ndlord economy towards Poiﬁﬁ B.

The existence of a 1andlord class introduced a qualltative as well as .
>quantitative change in the structurc of prcduction. In landlord societies,
a significant share of demand is jcnerated 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 hprk for them nart time or even full time

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

perhaps, even require full time service activities from the population such as
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houschol¢ servants cr soldiers. Furthernoie, whea rent is large, there is

likely to be specialization in those Z goods provida! to the landlord class.

This specizlizaticn may b2 :h;racr:rizefiby the introcuction of urban centers .
whefe the former rural artisar clags ncws oecomes th¢ nesr urban one.6 The
ratio of Z to T ig liielvy to D2 hish (Poin:t Q).

Lagtly, in the nest advarced ccorncaies, shen thz agricaltural sector be-
comes highly specializ:d, Z ;oods mayr decline almcst cumplctély. Farmers may

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

consumption needs, including fcod recujrements (Point D in'the diagram). The

models of underdevelcped cconomies that stress a simple labour leisure choice

may paradoxically work best in thh'" Zeveloped countries where in fact high

" . ey s 7
income makes leisure a possibility.

In our view then, a major substitution that occurs iﬁ the nrocess of de-

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

.

the shift from inferior methods of home production tc supericr methods based on

6The systen cf taxation tnat the londiord clas- intrcduces can have an ef-
fect on agricultural amethods simiicr to that of pooulation growth. Suppose that
the introducticn of lzidlords polarizes the socicty into food producers in the
country and Z gocc producers in the city. ‘Ihe extent of the food surplus depends
on output per mar in agricuiture. .Tae lzndlerd has ‘an inceative to maximize food.
surpluses in rural areas. Ile thus Icrees longer hours of work to raise output per
man rather than per man hcur. Fcllowing tae Loserup anazlysis this will lead to
land intentive methods of agricul:zure. Fcr the peasant, the taxation of food will
lead to an incentive tc suostltu:e 7z 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 time spent on T.

7S. Linder, The Thcorv of the ilaunted Leisure Class, stresses, however, that
a rising standard of living ifplics an incrcase in time devoted to nalntalnlng and
enjoying the variety of consumer gocds available in highly developed countries.
Z activities may be most prominent in the poorest and richest societies. This
study of Linder's (in unpublished form) was made available to us during his stay
at the Growth Centcr, fall of 1966.
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specialization and cx;hunge.s The diffusié; of scientific technology takes
place in pa?t by.a chanjge in'loéati:n of production from the farm to the vil-
"Jage to the city. The rate at vhich rhis can proceed depends upon- the degree

to which the manufactﬁring secteor can prdduce new ncods to replace Z and the
ability ol the agricultural sector to reailocate its production towards F

»and jits consumption toqarés M, 1.e., its elasticity of substitution in supply
between 2 and F. .If; however, the manufactﬁring sector fails to provide the
incentive goods OT, indeed, provides shoddy goods to the rural sector, there can
be a retreat to Z ahé avay from'specialization and excnhange.

Omitting Z'from the mbdel can resuit in a misspecified system and some=
times.inrimportant errors in predicton and planning. bne exanple is illustrated
in studies on the definiti&n and ﬁeasur@ment of labour surplus. Some of these
stuéies define surplus as the differencc batween tha number of labdur-hours re-
quired to proéuce a'qiveﬁ crop ouiput and the total avaiiatle wours of an
agrarian populﬁtion. This ncasure overestirates the surplus available for manu-
facturiﬁg at zeroropportunity'cpst hecause of tﬂc omission of other importaﬁt
rural activities;9 Similarly, na;ional incomc cstimates way exaggeréte the

grouth of output vecause they omit man?'z activities and fail to measure their

8 X ' . » (1 . . . o
Herbert Simon has & very fnteresting mocd2l ¢m precisely this point. rie con

" giders a case in which 7 ccods are capita aoods (horses and their pasture) and
explores the implications of technolorical change jn the industrial sector which
produces 2 capital good (tracters} that can substitute for Z.

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

L3

9Pepelasis and Totopoulos, in one of the more recent and detailed examinatic
find virtually no "ehronic surplus jabour” in Greek agriculture. It is interest:
that they gathered'estimatcs of lzbour requircments not only for farming, but al:
for husbandry, forestry, fishing, and apricultural transport, part of which arc .
activities and this perhaps accounts for a greater utilization of labour than
other studies.

A. Pepelasis and ?. Yotopoulos, Surplus Labor in Greel: Acticulture 1953-1960.
Athens: Center of Economic Teucarch, 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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Sec, for, exanpl;:

and increasing
and ‘lyint.

Latin America: A Structuralist Approaci
Vol. I.

iicCrav 11ill, 1965,

London: Hutchinson, 196.

responsiveness of peasant economies

Journal of Politica

Special Problems of Papua - New Guinea

From Purc Subsistence to the Productlo

C. Furtado, ''Development and Stagnatiorn in
Studies in Comparative Internationai Develonment. 1965,
C. Kindleberrcer, Econcmic Development. (2nd ed.), ilew York:
[ch. 20).
U. Hla iyint, The Economies of the Develcopina Countries.
12 .
A brilliant theoretical c\plb ation of
to price and other incentives is found in Sen, rlsL and Shand.
A. Sen, "Peasants and Dualism with or -7ithout Surplus Labor,"
Economv, Vel. LXXIV, October 1060,
E. Fisk, "Planning in 2 Primitive Economy:
Economic Record, Vol. 38, Docember 1962.
, "Planning in a Primitive Lconomy:
of a Market Surplus," Economic Record, Vol. 40, June 1964.
R. Shand, "The Developmenc of Trade and Spccialization in a Primitive ELconomy,"

Econcmic Record, Vol. 41, Jdunc 19065,
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s

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.
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.

of subsvituticn in consuratcioa <f £ on¢ - .t the anrgina’ rate of transforma-

tion of 7 and . Fer the corpmunity to transform Z iato I reauires two stages:

it must transiorn Z into T and chen cxohonge T into i.

It is simplest to begir. with the case in vhich all T is sold on the market

and none consuned within the rural eccnomy. The model thus consists of three

goods: ome which is produced but not consumed (the T good) ; one which is consumed

but not produéed (the 1 good);iand one which is consumed and produced but not

traded (the Z good) .

The model is jllustrated geometrically as follous.

Figure 1A Production possibilities Figure 15 Terms of trade between il and F

curve for Z and F

Figure 1C Consumption possibilities between Z and if

1lilities between Z and T, and Tigure 1B

Figure 1A shous the productior nCsSS

the rate of exchange betwzen F and ' DBy comhining the tuo we can obtain the cor

sumption pcssibilities'betwocn 2 zad 1t (Figure 1¢). Consumption takes place at



dor

the point of tangency hetween the corsunption poscibilities curve and the indif-
ference curve. /. rise in the rricc of foud from P to P' shifts the consumption

possibilitvy curve from I to il and the ccasurption point {rom Cl to C2. By

afinity wo coir troce out a censuwption path which

[ N

varying price from zerc to

shows the ceombincation 2f 2 and M consumed at varicus points.
P

*
.

If point C2 ie higher than Cl’ th= production of Z incresses with an in-
crease in the price of foed. This means that production znd, therefore, sale of

food decrecases (since in this model, all food 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 cf fecod marieted, but eventually a decrease as the
supply curve of F turas tack., The reason for tiiz turning point is that two effec

are at work. A rising price of ¥ m2ans that !l goods beccme cnezper relative to 2

and this encourases the agrarian zector to substitute iU for Z in consumption.

However, the increase in :F 2ls50 implizs an increase i income to the rural nouse:
2

hold, and this may “eal it %o spent a higher ifraction of its income on Z.

. This behzvicer can be eesily shovrn alscbraically. Tifferentiating the

. T )
tangency corditions tozally and soiviag ior %ﬁ y:'.al:’.s:lq
Yg !
az 1 ' . : 2
— 22— e ) 1! 1'\ -— O * "
@ " ] [ Wy o b + T Pp Gy by ép = F Ty Uty )

‘This may be rewritten as:

dz  MRTpy Uy By + FGIRTE, Uy, Pp = Uy Py
PT ol Io] - .

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

A

14Partia1 derivatives are denoted by subscripted variables; ID[ is the decter
minant of the cocfficient matrix assumed to be >0.
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tora 41 thisz wiproasica o tie cunaticution effect aud the szcend the Incowme
. . ]-.- * .
effect. is coluzien eca be rovwritten oo follous:
a
az "
== =3 ..+ FI
d-"-— Zil - Z -

1D
. +

The first temmn SZH is thersubstitution ¢£ Z for M that rcsulfs from a change
in the price of food with income held constant (iicte that there is no market
price for Z, only a shadoy price) while,IZ is the change in the consump;ion of Z
that results from a change in income when ﬁriccs 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 consumners to
substitute M for Z at a constant level of income. 1If this were the only effect,
we could safely predict that 2 rise in the price of food would lead to a decrease
in_the 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 en inferior gbod’-i.e., Iz is ﬁegative.. If IZ is positive, i.e.,
more Z is consumed at higher incomes with constant pricés, the péssibility of™
a backward bending supply curve.for T emerges. The strength of this cffect depends
-on F, the amount of food goods proddccd. As' 'the agrarian sector becomes special-
ized, the income cffect, because'it is weighted by F, takes on greétef importance.
Elasticity of supply shduld tend to decline as pricé increases. 1f Z is an

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

dPp

contains.HRTFZ, i.e., a production relation in both terms. If the production

.

15The‘equation for dz differs from the usual Slutsky equation insofar as it

possibility curve were a straight line, MRTg, 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 uore she arraricn econony specializes in food produc-
. C o p

tion. Supply elastic’ty will increase as rice increcases and the offer curve
upp .

will not bend sackward.

This result surrests an important teason-for reiectiny the lsbour leisure
model. We =ould nomally assume that leisure is a superior good. If Z is inter-
pretcd-to mean the activity which produces lecisure, this model predicts an eveﬁ—
tval backward bending supp}y curve of fooq. The more prosperous the agrarian
economy, the less respomsive it would be to price incentives and the greater the'

.likelihood that it wculd reactvto a price increase by preducing less. Since
this type of behavior does not seen to be consistent with empirical evidence,

wvhich suggest instead high positive elast1c1t1es, the 31mple labour leisure choice

s A . : 16 -
as postulated in most theoretical agrarian models may not be relevant. In con—'

16
For some empirical evidence on price response sce:

M. Bateman, ‘"Aggregate and Regional Supply Functions for Ghanian Cocoa, 1946-1962,
Journal cf Tarm Economlcs, Vol. 47, tay 1965.

J. Behrman, "The Piice Flast1c1tv of the HMarkcted Surplus of a Sub51s*ence Crop,"
Journal of Farm Economics, Vol. 48, November 1966.

E. Dean, The Supply liesnonses of African Farmers; Theory and ileasurement in
Malawi Amsterdan: north-llolland, 1966.

W. Falcon, '"'Tarmer Response to Price in a Sub51stcnce Economy: The Case of West
Pakistan,' American Lccnomic Review, Vol. 54, lay 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 Relationships for Rice and
Corn in the Philippines,' Journal of Tarm Fconomics, Vol. 48, August 1966.
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trast, there are a2 nunher of reascas for supgestirg that Z activities are likely
to be inferior 7o0o0ds and that, therefore, aich responsiveness is to be expected.

-~ These are discussed in Section IV below.17

17The resul:s of this model can easily be compared with thosec of Sean, op. cit.
Sen's medel does not contzin Z goods.but instead postulates the peasant choosing
between leisure and food producticn. For compariscn we may therefore think cf Z
as referring to leisure rathar than to 2 physical sood. Sen's criterion for whether
or.not the amount of labour devoted to F increasec¢ or not is whether
) (Ule + UMH - - F (LF) is ne~ative or positive [where F'(L.) is the marginal
prcduct of labour in fooc producticn}. Compared to Sen's result, we found that the

-

production of Z would fall {znd the amount of labour devoted to T rise) if

. &L+ F P Uil b :
Wy Py 9 02 7 F %r B 7z bp = F By Uyt <0

PRI

n CaiF

Assuning that oaly labcur is 2llowed to vary between T and Z production a = LF + Lz)
and holding land fixed (T = TF + TZ) so that ¢Z = -Z‘(IZ)dLF, and letting Py = 1 so

that PF T = H,-we have:

dLF

- 1
. t = : ' 7
| dPF yA (-LZ) [HRTFZ(UE-I + i :TI'I) + FUZ'-.:] -[—D—l'
If we let Z'(LZ) = 1, the expression reduces to:
1
LLF 3
= c' . 1 .t . i
P, = [F' (L) * (Y + .IUHH.) + U, 5T

We thus have a similar cquation as Sen except for the term UZMF' 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 wvork, 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 follouing Slutsky ‘cquations:

aF MU Dyt Py o Das
dP D] ToT
gz 1ty (97 Dyy + Dy Dy

+ (F - F)

gj

dPp jp|

which can be rewritten as

dF _
] ar. - SFr t (F - F)I"
F
az  _ =
dPy, =S * ¥ r)I_z

18D.. refers to the cofacter of the element in the ith rowv and jth column of
the f011031ng systen: \

- - fare ———

Ty - Ppdg) U U Pp il | A2 b g
Uiz Yo UG TPy 4 | Ay 4Py
Usz Uiar UsF T ds A, &y
-Pp by P, P 0 di,| |(F - F)dp_ + 3 dP,

It is interesting to note that in the case in which-one goed is non-traded
the production and utility decisions cannot be separated. This can be seen readily
from our derived Slutsky equations or by inspecting the above coefficient matrix.
If Z vere a traded ratner 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 (P.F + P Z - P.F - P2 - PHII)
- Differentiating the first order condltlons, the system could be written so that the ’
coefficient matrix appears in block triangular form: :

U . «a

® e e 0 : . 8 0 x = y

o« 4l
where U is defined to be the familiar utility block of consumption theory contain-
ing Uy 's and Py as elements, ¢ the production block, a the so-called connecting

.coeffic1cnts, 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. Solv1ng the production block independently we have
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licre theliﬁpur::ut Tacter Lo wte is that the incene cficct is veichted by tne

net anount cf food supalied orn tac ~arket or .hat is called, in the literature

i<

-

the marketzble surpl us.
iIn the first 2g-.cticm, if (F-T) > 0, and the iacome effcect is positive,

we have to weigh the suhstitucicn zpcinst the income effect to find the net

change. If, on the sther hand. focd is an inferior noon, then the income effect
: " g Y M ) ce te 14 5 . 14
would be negative wrd =5 < Y- I fact, it is likely that as farmers specizlize

. _ ¥
in food producticu ani if,  for inztance, the peasant can substitute processcd

3

food {our ¢ gooi) for wie oricinzl food, then indecd one might expect a negative
income effect. Tius, &= shecializdtion continues and. the agricultural surnlus

grovs and ltulls largz io toe inco..t cffect,.tﬁe ovm demand elasticity for food

would prebabls liminish.

M ] e dr= P ¢ A dP 1

zZ % F |o|
_where A = 37— and v} s the Jjorerminanit of the subsystem. cubstituting back
terms, we have

el
L

~ 1 .
iP P 1
dp. + A P, Tal‘ dl IT[PZ T ¢Z]

But from our first order conditions, we know that PZ = PF ¢Z. Therefore, the
original system can e written as ’

ux, =v " where = (dZ GF & dx )

Ay
.\
1 1 1
and no productiorn relations apnear in this systen. Tnls result can be contrasted
w1th our indeconposabic coeificient matrix of a non-traded good system.

19Scc J. Hicks, Valuc and Capital. (Second ed.), 0xford:>C1arendon Press,
1957, p. 313. ' : :




liue second equuniiza is wore éirfficult te cnalyze buciuse the sisu of the

substituticn effoct can Le either :ozative or pocitive depending upen whether

F is a complerentc or z substituvie for Z. lIoucver, as tla daovelopment proccss
continues, and assuning a necative inceme effect (miere Z is inforior), it is

likely that tihe elasticity of food outrut wita respect to price wrculd increase,

az . dF
3 <0 => P

F . F

stitutes in consumption so that 834
. IS

i.e., > 0. ilere it is assunmed that cvena if T and Z are sub-

> L, the negativ: income z2ffect weigiited
. 1 1.1 T ces s . dZ 260 . . ——
by the markeralb:ie supplus is sufficient to make P < 0. Obviouslyv, if F and
’ T
Z are complements zad £ ic assumed to be infericr, botl. effects w7ill work

-

dz . ‘e
towards ar being negative.
F

‘Once again we have shown that taste natterns in rural géctors are import-
ant in determining the size of the narketable surzlus. I.cre, howvever, the
final conditions become somewhat complex. it is not suffiéient for only Z to
‘be inferior; we now fequirc, where T and Z are substitutes, tﬁat the negafive
income effect 0utwcigh the positive cubstitution effect. Lven if this wefe the

-case, a further condition requires T itself to be an inferior nood. Of course,

it is possible for cne to outweigh the other. in gencral, the establishment

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

thing which they sell. e shall therefore expact to find many cases in which the
income effect is just as wowerful ¢s5 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 vork for dZ <
T dPy,

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

=11

e e L _
Csp T "fz2p 5 T fFp s

wvhere Egp is the clasticity of the marketable surplus (F - F) with respect to

the price of food. If, for exanple, Ep < 0, but € > 0 and lEZP|>IE§PI’ then

es'P > 0.



of a food processing industry in che iznuficturis - ~esaoy (us:.1n cne of the
first ihdustries) would work f£or .zn incrcasec cuprly of focd fron tue rural
area through its influencerou demand. : )

tle may end by noting that the model can .= trons.iatod nasily Into a two
crop model where, say, Fl is rice and F2 is vegetables, anc Z 1is considered to
be oﬂly resf time. This model would demonstrate tiat stiteaing of crops —-— for
instance expanding rice at the expense of vegetables —-— can be a way of bring-
- ing abouf an increase in the marketable surplus. In come Cas:is, vhat is taken
as increased rice productivity (because of increased rice production) may be

‘ . ' . . crt s . 22
nothing more than a movement along a production possibilities schedule.

IV. TEE TMPORTANCE OF DEHANL
Our moael stresses the'impdrtance cf tastes anc humaﬁ needs in the rural
 economy in determining the supply elasticity cf fafm oreduca. The Aighef the
elasticity of subséituticn of.ﬂ for Z ané F and the lower tae incone elastitity

o

of demand for Z and ¥, thelgrcater tte ciasticity of sunrly. The determination

of the magnitude of these elasticities requires researcs on he aprarian society's
consump tion technology, i.e., the emnirical jnvesticator of ingel’s curves for
rural econonies inclﬁding Z. Tor the momené 5 fgw ceneral cuclitative comments

- may be'uséful.

) 22Sincé such a two (or more) crop model is usually teicy as the framework
for most eccnometric studies of supply elasticitiecs, 7= azeht aenticn some of
-the possible specificationrprOblems that can arisc by nenlectine the ti.coretical
implications sugzested by our model. If a good is not tradld I£:y» irstancej root
crops),.ve have seen hou the utility and nroductien deciglons are irter.lependent.
A farmer's production adjustment should depend tacn uper Lids doun dewand for goods
as well as its random component. lFurthcrmorc, tie ciasticilr of anv one crop de-
pends upon its share in total inccme because ¢If the importaace of the income ef-
fect. Finally, just as Nerlove nas postulated & Zatrer woéal cn tha basis of
price expectations, ue susgest the usc of a permancns iroome sodal. for the demand
adjustment, In fact, some of the cmpirical reactioun coefiiciz2ate found in the
literaturc may be a rcduced form of this type 05, axpestatinod cnd sermanent income

modecl. .
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In thinline of this »rodhlen, it is vseful to use Lenesster's aprrcach in

which the demand for gouds "rr.cés fron tie foct that roods nre required to ob-
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tain characteristi

of satisfving its Casic fcod, clotiiar, Hcuetta, ant catertainmont reads. Various

Z goods and lI gcods satisfv these needc in various ways. In a nurber of

.cases; however,‘manufactured zoods can be ennacted to‘be superior to Z goods
because the former possess all ‘the attrilutes of the home producad goods plus
additional ones. anufactured cloth, for example, possesses most of.the attri-
butes of cloth produced ag home by the rural family and also provides new vari-
ants of color, aurability style, etc. )
For many developing countries in the early stages bf industiialization,

the food processing Industry provides rumerous excnples of the cffects that

manufactured food goods can have on changing denand natterns in the rural arca.
A N o+t i

Here the brewver or miller rot orly provides an.ircreased demznd for agricultural

products as interamediate goods but, by offerin in exchance 2 higner quality
good, also reinforces the rural ecenory's positive supnly rasponse. People in

- the agrarian society are lillely in thecc casee o ve most anxious tc relinquish

Z goods and obtain these ! oods writh their supplewmentcd attributes. Furthermore,

consumer preferences for li over o and imported orocessed T over home produced

food are likely to increase as incomes increase since the nddltlonal attributes

tend to be in the nature of luxuries wvhile Z noods satisfy only more basic demands.

There are, however, qualifications. In some cases, the manufactured aood

A

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 attributes which cannot be easily substituted

23, : . ' .
.. Lancaster, "A llew Approaci to Consumer Theory," Journal of Political

woyr

Economy, Vol. LXXIV, April 1900,

Cac.. housnliold has ti:e problem
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for by tiie manufacturcc .a0ds. 1f tiese are irportant, the supply curve may

well becorie inelastic snd pcrhags';vcn nens Loch. Tne cesrec ef substitutability

thus obviously dapercs unca culliuril notLuris ane uae lorel of income. Con-

srearactr . oo vac tralicional value system and the
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developrent of nev tasie datieres fevering 17 ill dncreaze tie eiasticity of
supply. o . i

A policy inplica:ioﬁ of this cuolysis is thc neec teo supnly incentive
goods to rural areas. The la?ﬁér tae set of o goods avail:ztle, the greater the
possibility cf substituting coaiast Z.gocdé. A manufactuving scctor fhich pro-

duces a variety of hizhi quality subscitutes for Z soous is thus nore likely to

b

solve its food supnly'prcblem than cnc which produces ingrior ccods iaappro-

priate for rural demancs.
4 2]

It is important in this contmitt I SLTESS the comnierity ond intoerrclat’on-—

ships of demand patterni. Tue symboi of the incontive rocé 1s the runsistor

[ BN
a
sl

radio. This is a very narrewy Vi 5f o2 orezlem.  luch more . Important may Le,

to give two examnles, commed mza=, which frzes cattle o1 sources of energy

rather than utiiizins £liem 2§ SCUYI2S 27 nect, ond cerrurated rocfins, Thich
saves labour f{rem househuilding for snre Seod greving, In coneral, the vrider

Dy

the variety of goods affarad the rreator the rosponse nossiblie. zrz cf the
problem encéuntered in indusérial.programs ig that they arz made with little
reference to the intticatc demard matterns gcnera;ed in rural areas trying to
saéisfy a varicety of nceds subject to a nunber of co:st;uints.

An additioﬁal problem’is cncountorec when certain urban goods are not
available to the rural area. Some goods, for example, are produced in the city

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

lights" as it is sometimes put. The only way of obtaining them is to move from
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the {arm o the cic>. in swnr eases the r:vcryﬁeﬁc \Ar priviaie catresrencur)
can p:ovide somc o tuc urian b2anzliits TO rura;.ccmn:aities. Lelizvision sta-
tions in rural areab,.recrcatiun facilities, and telzehone conmunicatoa are
but a feuw example of bringing the city to the courtrv. The fac: that the bas-
ket of joods is different fof urban a:d rurcl secters n.alces it yerw difficult
to evaluate urban rural veifare ané to compare tae cclatienshin Letween urban
and rural real wvages or, ind=2eé, even tc measurc then.

He mignt note, fiﬁ;liy,tﬁat elasticity of substitution between & and If
is likely to be particularly high in a landlcrd aconouy. The iandlords, being
ricker, will have a strongzr pnreference for imported noo<s and manufactured
.goods than for the infericr 2 gﬁods of rural life. Land reform vhich redis-

-

te dexand for Y0 and an in-

[

tributes income may result in a decline in aggre>

.
(a4
=
fe
)
z
o)
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creased demand for Z. OJthar- things teing equal result in a decrzase

4rn the amcunt of food marketed. In this case, tl:iere is ¢ cosnflict between the
needs of the manufacturing sector aad the welfare »f the rural scctor. Furtado's

" description of the faruer's choice is inscructive:
...Where previously his relationship to the lancowner left him
with no alternative huc to turn over a sunstantial part of his
produce, he could net chioose to reduce the marl.ctable part of
his agriculturai production, thereby producing more for his own
use, or providing time to pursuec crafts not related te agricul-

. : ture, or to improve his home, cte. To prctcct himself from
the manipulation of prices by middlemena, he was able to divcrsi-
fy production for his oun usc, thus becomins, highly independent
from the market. To the economy as a whole, the rzsult has to
be a relative decline of commercial activity ond 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 tiic pattern of the income
distribution. In fact, cnc may readily observe that, in certain
rural arcas of Latir America where marketad production is rela-
tively small, the recgions of oid colonization in laraguay being
a good example, the standard of living of the population is re-
latively high.24

A

2I‘C. Furtado, "Development and Stagnation in Latin America: A Structuralist
Approach," op. cit., p. 102.
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On the other hand it could be arcuad taat in ‘the United States the demand

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

was partly because averaoe income was cigher i the ;ortl, hut nerhaps also

because of the more modern nature of Ilorthern culture.

V. INTEREIIATE GOOLS AID TECIIOLOCICAL CiLAIGE

Agriculéural ecénomists often stress the importence of technolcgical

‘change in agr’culture in increasing the supply of foéd’for a grouing population
and enhancing the generation of the so—calicd jnvestable surplus. Our model
indlcates a dual relutlonship betueen technological cnange and the expansion of
internal trade: A manufacturlng or foreipgn sector providinn 1ncent1ve goods can
_encourage a positiversupply response-ffom a"riculture, and the very process of
agrarian spéciélization is likely to lead tc tecnnologlcal channe through learning
by doing. In gddition, the arrarian cconomy can also improve "its product1v1ty -
by oﬁaining intermeciate raw material and capital goods. Reduéﬁion of market
‘barriers and expansion of trade not only provide an agrarian economy the possi-
bility of realldcating its réscurces_along its production possibilities.curve

but should aléo result in a2n outward shift bf its rroduction frontier{

‘We have observed, ir many UPG‘“deJVLO)Gd countries, the increased produc-—
tivity that resulted as tie ;conomy reorganized rroduction when 2 new foreign
trade secctor pfovided a2 vent for surplus. Sim ilarly, e can ohserve increased
productivity in rural arzas as urbanization ﬁrovides a market fér food and the
possiblllty for farmers to concentrate on a feu crops most appropriate té tﬁgir
region and to their endounents of land and technology. All this is as Adam

Smith predicted. But e also sugpested two other sains frem the extension of the

25We would like to thank $ill Parker for pcinting this out to us.
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market -- mechanization and technological imnrovement. ?hese seemed to have
happencz- far move rérely and more s]owly,in tiic underdc&elcped vorld. Perhaps
part of the rcason is that tocay's deviioping cow tries do not have an indigen-
ous maAufacturing industry concnetratiag on 1oca1-negds.

In a sense, technological progress in agriculturé is not autonomous, but de-
pends upon the opportunity to trade. In many ways the rural sector buys its tech-
nological progress from the urban scctor because it imports'raw mcterisl and capi-
talrequipment as well as consumer goods. A necessary condition for the continued
emergence of an agricultural surplus, then, is increased investment in those man-
uf@ctu;ing industries catering to the specific needs of the'agriéultural sector.
vForeign trade could qonceivably fulfill this function but, most often, aoods 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
a}locaticn of investnent. _

The simple model of this paper can be used Lo exploré in a preliminary way
some of the cifects of technolonical change oa the marletalle surplus. Assume
that units are choscn so that the nrice ratio betweén M and T poods is equal to
one, and that all F moods are ~xrorted. Then Fiﬁure 24 i;lgstrates both the
production possibilities (zssumed to. be linear) betweewn Z and T and the conéump—

tion possﬁbilities between Z and .
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Technological chénge resulté in a shift cutward éf the production and con-
sﬁmption possivilities curve. The change in Figure 2A is assumed to be biased
towards the prodﬁction of T noods since learning by doing is more likely to océur
in the industry tihat 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 ! 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 substitutioﬁ between Z and 'l, the more likely will technological
chaﬁge lead to an increase in supply of food. |

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

induce the farmer to use morc 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 fertilizer, the nect amount of I remaining for exchange
for manufactured comsuner gcods will increese. Thus, if in Fisure 20 ve assume

that ¥ represents not zress food preduction but net value added in food, - then the

shift from I to II describes the effect on consumption nossibilities of the
lowering of the price cf an internediatsz cocd. As before, unless Z is a superior

ood. exports of food in exciianre for concuner goods nust rise.
H4 a 2 <2
An intercsting enxzinlc is prescnted vhen intermadiate gocds are used in the

"

0

production of Z rather than ™. Corrugated roofin;, for enrample, is a raw material

N-

o
lve)

Fireohe

e |

2
7If urban demand for food is highly inelastic, this could lead to immiser-

izing growth.




' for house coustruction ond ir many develowiag countries is cne of the most impor-

tant ranufactured frteas crorswn & ir the wival J.Itor. Similarly, a aunner of

implements and teslz sold to the vrrorian socicty have little direct impact cn

agricultural production but instead allor the farmer to produce Z goeods with con-

siderably less effort. The analysis-of a fall in price of one of these liinds
of intermediate goods destined for Z ic more cemplex Lut, in general, it can be

depicted as an outuard shift of the preduction possibilitics curve biased towards

N,

Z. This is picturcd ir Figure 2¢ -herc ¥ represents net availability of F

after purcnhasc of the iatermediate food.

AN =

Fi Ll ';( C _ . \
| I

e

- ' X
M= F

Two results follow from a fall in the price of an input into Z: a rise in

income and a fall in the opportunity cost of Z. Unless Z is inferior both act

to increase consumption of Z and, hence ossibly to decrcase the sale of T.
’ ’ » D y

in the price of an intecrmediate good may lead

llere 1s an example in vhich a fall

to a drying up of trade. llovever, if Z is inferior, as we have suggested above,
this result is not likely to happen. The labour time saved through the use of
corvugated roofing or improved tools 1111 probably lead to incrcased effort on

commercial crops rather than a rcturn to autarky.
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VI FACTOD JUTINISITINS 43D 3UOILY OF LASCLR
The Z activitics zaa T zotivitiles have difforent faccor irtensities; Z goods
tend to be labour intensive, using littie or no land, while T ecoods tend to be
. . 238 : . o . .
land intensive. A change in nroduct prices vhich lecads to a change in produc-

tion vill also change factor scarcities znd factor prices. The losic of the fac-

- 3 . L] ) v . - . o ¥y .
tor price equalization theorem, when applied in this context, suggests that in-

creased food sales will lead to outward migration of labour from asriculture: a

simultanecous release of food and labour may be the nomm rather than the exception

in certain types of agrarian economies.
- The reasoning is as follous: vhen an agrarian econony, responding to trading

opportunities, moves along its production possibilities curve to produce more I

and less 2, the marginal nroduct of labour falls while that of land rises. Because
the economy concentratas on the relstively land intensive goad (T) hnd cuts back on
the labour intensive sood (Z), land Lecomes more scarce and labour more plentiful.

A rise in the product price ratio, Pw/P7, leads then to a fall in the factor price

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

28One can also think of cases in vthich Z coods are land rather than labour in-
tensive: landlords may owm larpc ceto a¢ services of which are enjoyed in the
form of private stociting and hunting of ganc; the sovernment may provide public 2
goods in the form of parks and other t of recreation areas.

%
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29, i b -
- “Though this basic proncsicicn arn the relatio onshkip hcgve_n product prices
and factor prices is well Lnoun ir International tradc theory, it may be useful to
illustrate it Lriefly in the contcxt of our medel. Azsume that the 2 3o00od uses only
labour and no land, whilc F good production requires botl factcors of production.
The economy is charactar:zcd by tws productic:n functions: '

1 . . . . . - c sl
l., 2= ;LZ unere a ig the laovsur requized wer wunit of 7 and is constant’,
2. F = F(L., T) vhere T ecuals the total amount of lani and is fixed in suppl
T : )

and the application o€ labcur to T is s subject to dimiviching returns.

If the total labour suppiv Zs constint (.o *+ Tn = L}, a deelirn in Z production

means a rise in labour in food, hence o rise i: Lrli, resuliting in a decline in the
marginal product of labor and a risc in t.c rarainal preduet of land.

D
=
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labous mipraticn frem the ~grarian secctor will generate a
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ed modol should nct be sppiicd indiserimdnstely, but it
= important fact tiat o change in output caanges the rela-
rs of mroduction. »& sviich from Z to T crunes land to be-
morc a“"ﬂLQFL. Tor example, & change frem grain to cattle
ifal “ud iand scaren sinca animal raising typically requires
it than dees ordirarr farminc. The redundancy of

d increased wosl cxports of Ingland and the battle between

s:anders in the Americar ‘lest are perhaps examples of this
of ccurie, could crmerate in the ospposite direct ion. Opening
a markat for the “alour 1&1@1'1vc ~ocd, leading, for =xample,
artisan claoss cpecializing in rural ma mufacturing.

and increascd specialization, through thelr effect on factor

economv. They can lead «to

people as the opportunity cost of family labour declines

increased education and changing family roles since some 2

of woren ond children and a decline in their production

for othwer zctivities.
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- S8ince a flourishing markat for apricultural procducts can be labour saving,

development policy may have tc stress labour usin~ nen-agriculitural activities

-

in order to provide & rural demand for lcbour and thus a21leviate urban unenploy-

ment.30

The rise in the pricé of land associated <ith tha replaceéent of Z by T may
create a new landlord class or strengthen the position of the old one. Ounership
of land takes on a new importance dug to its scarcity. A scrzmble to establish
land rights, an increase initithes, a cmrmutation of labour requircments maykall
follow from trade biased away from the labour ;ntensive good.31 Those who own
enough land may be able to cease qorking; rnove 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 suitch in consumntion towards

luxuries and imports.

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

be explained by a labour-nicration theory tnat encomprss2s not only the probability
of finding city emplovmeut but alsc che relative availzgdility of an urban basket of
goods quite different from its rural counterpart. i"istoricallv, people nrobably
have been drawn to the city as much for the availability of peculiarly urban goods
~as for anything elsc. Becausc of this, ve mentioned proviously the interesting
possibility of providing “eity liehits' within thie rural envircoment. Yet there are
obvious limits to this tvne of policy, and the rezl nrcilem cf urban unemployment
(or underemployment ir variecus Z' activities) does point to tae differing roles
the government may have to follow someplace else. If, for cxcmple, government
policy is successful in the creation of irternal trade by its expenditure on trans-
port systems, marketing arrangements, sgrarian credit facilities, then it should
not simultaneously encourcge 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 transport and narleting are like
labour-saving innovations znd that the not effect of increased agricultural special-
ization may be to release labour, which is likely to be attracted to an urban way
of life, government policv should focus on the essential developrent problem of
determining the appropriate industrial strategy to decal vith 2 successful agrarian
response. K ' '

_ 31There is an interesting empirical example frcm the Philippines. With the
commercial crop cxpansion in the early nart ef the twentieth cantury, there is a
positive correlation betwecn thiose renicne snecializing in increased exports and
" thosc having a high ratz of increcs:2 in tonancy.



The increase wé:lth of landlords can also lead to more investment in a new
manufacturing sc;tor. A rise in tue-price of land may cﬁcouragc the landlord
to divérsify his portfclio by celiing some lant and ich:ting_iu governgent or
industrial securities. The increasc in denand fer {ood mav thus cause capital
to flouv out of apriculture intc indust;y (as wcll.as the reverse).

An equally important implication of the factor nrice equélization theorem
is that rood roads or cother improvercnts in the transportation netuwork are a
partial substitute for inadequate faim size because trade in commeodities 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 gooés. In fact some of the variation on productivity
observed betwecen large and small farms may reflect the different composition of
output production tachniques within an industry.32 ] - )

Perhaps this explains vhy conflicts of interest arise over rural development.
Cattle farming, for example, nas low transnor: costs ond is Zand intensive. VegeQ
table farming is labour intemsive but vequires good transpc&t facilities to. insure
that Fhe producé can reach tie mariet quiclhly. Improvement of transportation
systems in a cattle producing arca nay rut the snall farmef in 2 ﬁuch stronger

position by lowering the szlue -of land and raising thic wage rate. It would not

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

328uppose a perfect product mariict cnisted so that zll farmers faced the same
product prices but farmers cculd not move. Lac!: farmer would adjust his production
in accordance vith his factor endovments. Civen certain assumntions perfect facfor
price equalization would result. Cuppose an economctric invectigatior was made
that mis-specified the model and omitted Z ;oods 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 commodity in which cach individual crop vas valued at its market price, an

agpregation bias vould result that could give the irpression that labour productiv-
ity was higher on big farms but land productivity was lover.
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Vii. SuTwny

.

Ve may summarizc this papcr as follois.

1. Ve have tried to clarify the concept of "lei;ure". Our freling is that
this concept as vell as its associated concepts of "want satiation” and "involun-
tary idleness" are inappropriate and misleading descrintives of typical rural
life. They are value-loaded phrascs bascd more ca < subjective judgement from
an urban point of view rather than on factual knowledge. Ye 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. Ye have tried to noint out the dangers of vieving the azrarian economy

in terms of a simple model. The inrherént complexity of rural life - the varicty

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 featurc of critical importancé fo prediction and
policy. Ignoring the mosaic pattern caﬁ lead to .costly miﬁsaecification errbrs.
.

3. We have focused on tie role of tastes and demand corditiors in deter-
mining agricultural supply functions and pointed out iow the range of altcrnaj

tives offered to the rural cconomy affccts tucir responciveners. The adaptation

of industrial production to rural needs is, e feei, at tie heart of the devel-

*

opment problem and it is important, if not essential, to study the desires and
requirements of the rural sector. In a scnsc this reverses the dictum that agri-

trial

[&]

culture is "basic" to industricl arovsth end supgiests instead than an 'indu
revolution” may be a prercquisite to increasad amricuitursl productivity because
of the need to supply manufactures incentive ~cods, ra matericls and capital

goods to the rural cconory. - "



“ surplus or slacit exists

4. Ve hove alse emphasized the inportance of development stratepies based

zation and cxchange, and capturing

}=!
s

1

on loucring trade Larriurs, imnroving specia

the gains from trade. In this cennection e uzve tried te show that morc of a
o In rurzl arczas thea is implied.bv conQentional models
which igrore the variety of agrarian activities —- anricultural as well as non-
agriculturzl.'. The possibility of cxpending internal trade has frequently been
jgnored. Colorial gevernments, for axample, reduced tracc harriers between the
qélon; and the mothier couatry by laﬁs and infrastructurc facilitating the inter-
national movement of goocds ﬁnd capital. The overall effect, thouéh ostensibly
tradq cfeating, may have been trade divcrtiﬁg since the government, at the same
time, cften increascd-intcrnal barriers or failed to remove them. A fragmented
political and-ecoﬁomic structure was the result. |

Sﬂ Ve have also sumcested the inampreopriateness of an industrialization
policy that attempts te “squecze’ agricuitute rather than to stimulate inter-
sectoral trade. This strategy ic based upon thc assumption that the rural area
has highly iﬁclas;ic supply Zuactions easily taxed. Our analycis suggests that
supply responses ncy be highly clastic and 12 goveram nt strategy that removes
barriers may he -riser. Iu fact, thc atternt to Tauesze agriculture may be a far
more scrious economic anid pcligiéal crror t:an has so far heen recognized because
it both reaffirms and introcuces dis:orfious which_prcvent'a sqciety from reaching
its maximum frontier.

6. Ue also havc diécusséd the dual role Haotureen technblogical change and cém—

. : , .
mercialization and have cmphaﬁizad that the dynamic transformation of a develop-
ing economy (by the eeneration md oxpleitstion of the surplus) can he accomplished
via increased sPecializaLion, division of 1abour; and a glotal reduction of market

imperfections. An cssential inpuc in this strategy is-for the government to use

policy instruments such as.investment in comrumnication 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.




