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CUMMARY AND CONCLUSIONS

The over-all purpose of this study is to investigate the inter-relation-
ships between the agricultural and nonagricultural sectors during the process
of economic development, with some particular attention to the effects of
food aid. The major portion of the study is devoted to a theoretical analysis
of these intersectoral relationships, A five-sector, optimizing model of an
underdeveloped, dual economy is formulated and extensively analyzed. The five
sectors include subsistence or traditional agriculture, commercial agriculture,
manufacturing goods production, capital goods production, and a government
sector. Three products are produced: agricultural goods, which can only be
consumed, manufacturing goods which can either be consumed or used as non-
durable factors of production, and capital goods, which can only be used ;s
durable factors of production. -

The factors of production included in thé model are land, labor, capital,
and manufactured inputs. Production in the traditional agricultural sector "
requires land, labor, and manufactured inputs; production in the co;mercial
agricultural sector fequires capital goods in addition to the factors employed
in the subsistence sector. Manufactured goods and capital goods production do
not rgquire land as an input and employ only labor, manufactured inputs, and
capital as factors, Labor is assumed to be employed at a constant wage rate
(measured in terms of manufactured goods) in the commercial agricultural
sector, the manufacturing goods sector, and the capital goods sector. Any
1abor'thét cannot earn its marginal value productivity in these three sectérs

is employed in the subsistence sector at a lower wage rate.
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Two formulations of the model are considered, a centralized and a de-
centralized model, with the role of the government being the principal
difference between the two models. In the first formulation, the government
hé;:control over four investment alternatives. These four alternatives are

;ﬁvéstmeﬁt in social overhead capital in either the subsistence or commercial
agricultural sectors and investment in "private'" capital in either the manu-
ufacturing or the capital goods sectors. In the second formulation, the
gé#ernment's role is expanded considerably to include control over the allo-
catioﬁ of private investment funds as well aé public tax revenue.

| These two versions of the model are extensively analyzed in an attempt
to ﬂiscern the economic and physical characteristics of an economy that would
tend to make it socially desirable to develop agriculture relative to industry,
and vice versa. Similarly, an attempt is made to delineate the conditions
under which food aid has the most positive effect on agricultural development,
gmployment and consumer welfare, A detailed descriptive summary of the con-
élﬁsiéns of the study follow.

1. Public investment in subsistence agriculture. In an economy with a

giyen resource base, capital stock, level of technology, and wage-price
-Eéﬁfiguration, the proportion of the labor force engaged in subsistence em-
blbyment will increase as the size of the labor force increases, This is
£¥ue since, for a given level of wages and prices and a fixed preductive
c#pécity, only a limited number of jobs are available in advanced sectors.,
Thgs; és the ratio of labor to resource base increases, the proportion of the
lasof force in the subsistence sector also increases.

| It 1s.demonstrated later that, as the proportion of the labor force
employed iu subsistence agriculture increases, it becomes relatively more

important to increase the productivity of this sector. There is no a priori
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reason to suggest that there should not be a net inflow of savings into the
subsistence sector if the proportion of the labor force employed 1# this
sector is large enough. Conversely, there is no reéson to suggest that the-
subsistence agricultural sector should not be used as a source of savings' to
‘finance nonagricultural development in an econcmy with a different resource
endowment, labor force distribution, and capital structure. Whether there
should be a net inflow of savings into subsistence agriculture will depend
on the individual country concerned and the relevant data and parameters
pertaining to that country. The following characteristics, however, may he
itemized as relevant to the decision regarding investment in the subsistence
sector,

The first and most obvious consideration is the physical productivity of

the investment project, Ceteris paribus, the physically more productive an

investment project, the greater is the likelihood that it will be a desirable'
undertaking. The productivity of a particular investment may crucially
depend on one or more related investments. For example, an extension program
extolling the virtues of a new crop variety may have an extremely low payoff
'if the necessary complementary fertilizer is not available, If the appropri-
ate investment in providing fertilizer also is made, the same extension
program may have a very high payoff. Considerations such as these have led to
‘package approaches for agricultural development.

The physical productivity of an investment project is not, however, the
f‘only consideration in investment decisions. Productivity must be weighted
by an appropriate value which is placed on the output., In this study, the"
social value of the output, reflected by the social welfare function, is used
as the weighting factor (a) in the decision criteria for allocating govern-

>ment funds in both the centralized‘and decentralized models and (b) in the
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\Pllocation of private savings in the centralized model. However, prices are
;sed to v;lue the ocutput in decisions regarding the allocation of private
savings in the é;centralizgd model. It is demonstrated for a closed economy
with a given level of consumer income that both the social value and price
of agricultural output relative to nonagricultural output will increase as the
ratib of the consumptiou of agricultural goods to manufactured goods declines.
Tt also is suggested that this result will not necessarily hold if the decline
in the ratio of agricultural:nonagricultural goods consumption is accompanied
by an increase in real income. Then the social valuations will move in favor
of the agricultural sector only if the rate of decline in the consumption
ratio is sufficient to offset the influence of Engel's law at higher income
-levels. This suggests that, as the economy achieves higher levels of output
in both agricultural and nonagricultural production, investment in agriculture
might become relatively less desirable than at lower levels of output. This
statement does not~mean that investment in agriculture is undesirable at
higher income levels, nor does it mean that it is desirabie to invest in
agriculture at lower income levels.

It is assumed that public investment in the subsistence sector involves
employing labor of this sector at’a higher wage rate than it was previously
- earning; where this is true, the social desirability of investing in the
subsistence sector tends to increase as the disparity between the government
‘wage rate and the subsistence wage rate widens. This condition is consistent
with the condition of diminishing marginal utility, together these conditions
affect the social benefit derived from investments in subsistence agriculture.
. Whether this investment should be made depends on the size of the anticipated

social benefit relative to the social opportunity cost of using resources in

this manner. This criterion differs from the conventional cost-benefit anal-
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ysis where anticipated actual costs are compared with anticipated returns.
Actual costs of a project may difrer substantially from the opportunity costs

‘'of using the resources in qhis manner., These conclusions are obtained from an

- analysis of the decentralized economy model, Similar results are derived from
the centralized model.

Throughout this investigation it was assumed that investment in social
overhead capital in subsistence agriculture has no productivity influences on
the commercial agricultural sector or vice versa. This is a fairly realistic
assumption for some forms of investment. For example, an irrigation system
may be built to provide water for either subsistence producers cr commercial
producers. Under the assumption that there is no complementarity between

-sectors, investment in social overhead capital specific to the subsistence
sector becomes realtively more desirable as the amount of labor employed in
subsistence agriculture increases relative to that employed in commercial
agriculture. Similarly, the larger the proportion of cuvltivated area used in
‘subsistence agriculture, the more desirable the investment in this sector
becomes relative to investment in commercial agriculture.

| Investing in either commercial- or subsistence-sector social overhead
‘cgpital in one period reduces the relative social desirability of investing
in that sector in the subsequent periods. Increased output resulting from
public investment in either of these sectors reduces the relative social
value of agricultural production. Hence, investing in the subsistence sector
in one period also reduces the desirability of investing in commercial
agriculture in subsequent periods and vice versa.

2, Private capital accumulation. The conclusions in this section are

derived from the centralized model. Two constructs of this model are possi-

ble. First, the government owns all the reproducible capital stock and rents
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it fo‘entrepreneurs, and rent collected is used to accumulate more capital.
Second, the capital is privately owned and the income earned by the capital-
~owners is used to accumulate more capital according to guidelines detcrmined
by the central planning authorities. Regardless of the construct, savings are
referred to as private savings (as compared with public savings out of taxes)
and are allocated among investment alternatives in a manner consistent with
maximizing welfare over the planning horizon.

The allocation of investment funds to expand capacity in capital gooads
as opposed to consumer-goods industriles involves a difficult intertemporal
comparison. Satisfactions to be derived from expanded present versus future
consumption must be estimated. Capital investment in the capital goods in-
dustry requires additional periods of waiting (as compared with placing these
capital goods in the agricultural or manufacturing goods sectors). Higher
rates of future consumption require sacrifice offcurrent consumption. Thus,
expansion of the'capital goods industry will be desirable from society's
standpoint if incomes are not too low and consumers are not too impatient. In
couhtries where pressures exist for immediate improvements in living standards,
emphasis on expansion of the capital goods sector will be less. Conversely,
when income is higher and more emphasis is placed on longer-run improvements
in living standards, the soclal payoff for increasing capacity in the capital
goods industry wiil be greater.

If the productivity in a particular sector increases more rapidly than in
‘other'sectors, the social desirability of investing in this sector will in-
crease if there are no adverse effects on terms of trade. This condition
. prevails wﬁether the productivity increases arise from investments in infra-
structure or through the adoption of new techniques developed in advanced

countries,
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3. Population growth and economic development, The supply of labor has,

- to this point, been assumed to be perfectly inelastic with respect to the wage
‘rate. Relaxing this assumption has no essential effect on the conclusions,
althiough the magnitvudes of some policies' impacts may. be dampened. For
example, if the labor supply is elastic, an expansion of government employment
will have a smaller impact on the incomes of laborers in the subsistence
‘sector.

- The effects of an increased population depend on the magnitude of the
population growth rate relative to (a) the size and growth rate of the
capital scock and (b) the rate of technological improvement, If the popula-
‘tion growth rate is too high relative to these changes, per-capita production
and consumption will remain constant or decline, even though total production
is increased, This underscores the importance of combining poiicies to con- -
trol the rate of population growth with policies to promote economic developf
ment.

4. Intracountry effects of food aid, The principal commodity of U.S,

foreign aid has been food. Some effects of food aid are analyzed below within
a comparative static, partial equilibrium model. It can be viewed as a sub-
model of the centralized model. Problems associated with repayment of loans
based on food ajd are not considered. To investigate those types of problems
requires a somewhat more comprehensive model than employed in this study.
Specifically, a foreign sector must be included to incorporate foreign ex-
change earnings. Another study in this series deals with methods of repayment
and fiscal aspects of concessional sales as they relate to economic develop-
ment and economic stability.

- The impact of three alternative methods of food distribution are consider

sidered: Under the first, food is given as an cutright grant to consumers.
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‘Under the second, food is used by the government as wages-in-k’1d for labor
‘employed on Socisl Overhead Capital (SOC) projects. The third method supposes
that the government sells the food in the market at prevailing prices, revenue
generated by the’food sales being added to the general tax budget.

' The intraperiod relationships between prices and quantities of agricul-
tural goods under the three distributicn methods can be compared diagramma-
tically in Figure 1. (p. ix). Demand and supply curves in the absence of aid
are represented by the curves D0 and So’ respectively, These demand and
supply schedules result in a price of Po and quantity consumed of Qo'

Distributing the food aid in the form of grants, A, results in the
‘largest shift in the supply curve since employment in the subsistence sector
'rémains unchanged. Thus, Sg = S° + A, whgrn Sg represents the total supply
curve. Granting food to consumers has the effect of bolstering effective
aggregate consumer income. Hence, the demand schedule shifts to the right and
is represented by curve Dg' The intersection of the resulting demand and
supply curves results in a price-quantity configuration where Pg < Po and
Qo < Qg. The equilibrium price with food grants must be lower than without
them unless (a) the marginal propensity to consume food (out of income) is
unity or (b) consumers affected are completely insulated from the market.

In other words, if recipients of aid grants divert some of their income
previously spent on food to nonfood commodities, a drop in food price will
result,

Turning now to distribution under work projects, the income effect of
this distribution system is identical to that of direct grants and Dw = Dg'
The domestic supply curve for food shifts to the left since labor is trans-
ferred from the subsistence sector to SOC projects. The leftward shift in

the domestic supply curve, however, will not be sufficient to offset the
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Figure 1. Prices and quantities of food consumed under alternative
distribution methods o
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positive influence of the aid. Although the equilibrium ‘quantity consumed is
greater than in the absence of aid, the increase is less than when the food
grants are given directly to consumers. This leads to equilibrium price and
quantity, Pw and Qw’ with the characteristic Po > Pw > Pg and Qo < Qw < Qg’
With food aid sold in the market place and the revenue, used to hire
subsistence labor for SOC projects, the economy, is affected the same as when
food is distributed as wages in kind, (we suppose the revenue earned from
sales is all paid out in wages). If, however, the revenue from government
food sales is used to purchase capital goods, the domestic suﬁply schedule
for agricultural goods Ss’ shxift S to the left by a.smaller amount than in
the case of distribution as wages in kind. The increased demand for capital
goods draws labor from the subsistence sector. The leftward shift in the
demand curve, Ds’ is less since ali additional food must be purchased from
income earned in employment. Income is augmented only if the increased pur-
chase of capital goods leads to increased employment in the capital goods
industry where labor return is higher than in the subsistence sector. This
income effect is smaller than that experienced with food aid distributed
either as grants or as wages in kind. Hence Ds must lie between Do and Dw'
For the same reason, the amount of labor removed from subsistence production
is smaller if capital goods are purchased than if SOC projects are undertaken,
and the new supply schedule Ss’ must lie between Sw and Sg. The resulting
equilibrium price, Ps, and quantity, Qs’ have the properties that Pu> Pw> Ps
and Qo< QS< Qg. The equ?librium magnitude of PS relative to Pg and QS rela-
tive to Qw will depend on the extent of the shiftsvin the supply and demand
schedules. These orderings may change if the labor hired in each of these
situations does not come from the subsistence agricultural sector and is

hired from an urban or rural pool of unemployed workers.



INTRODUCTION

A central, unresolved issue in the investigation of the determinants of
_economic growth is the nature of thg inter:e;gpigngh;pp_petweenAagriqultdfal
development and industrialization.ﬂ\;p;gﬁggﬁér.sggg§gs_qf devglopmgqtal,pr15E4
ities, industrialization typically was»e@pbééi?;d §s fhe means for successful

economic development._vStudig§ of.théfléﬁoé"aﬁg;1?505_advqcatedvdevelopmeﬁt

for underemployed and unemployed labor T'éﬂipgtgase the demand for agri-

]

cultural products.’ It‘was;éuppdggdfthéfﬂfhﬁ{ipﬂQQ;gial‘segtq;,iagkxhénleadinz

LA A

sector, would pull the backvard agricultural sector to higher levels of devel-
v‘opment. ,Agficuitufe;ﬁéé;¢9ﬁsi&efédfIargelyjpaSSiVe in the‘deveiéppental

process,

During the last decade; wever, several theories of. economic. development:
AR T "e R I R SR R SR K ‘-: TR g wAGT *4 .“u'; ‘.rf;::\;_': 2N .

~and;ﬂ§¢h,empifica1 eyidén¢e«hﬁvg;indiéated@that'a‘
Ly ku R ,«;3;‘;; S FOR I ""E"'f" oo 4’&1 o‘ : ,n" ,; 1:’““._ b :;‘54‘.: el A T PR
‘culture may be appropriatefin”developﬁént.'“Inc;gggédjempyggisingyéiSIbéing
placed on developmental policies that exploit, interrelationships between the

industrial and agricultural,séC&btsbsq,as”t?ﬂpgpmote}mutugl_andﬁsimdltaﬁedﬁs
RO o e LR A A T S L T T T Sl A MG AR s TR g R O e D R e

BoLomadnt n

unique and best blend

development, These studies ﬁropbég,chat”thgpeﬂi$fnpggn
of agricultural development and industrialization for all countries,l ' The

~ 'Eicher and Witt [10, pp. 7-10], Meier [37, Ch. 6], Ruttan [54, pp. 1-2],
Thorbecke [ 59, pp. 3-7], and Witt [ 66] express similar view, However, these
views are not unanimously endorsed by either policy-makers or ecnomists. Enke
goes so far as to suggest that ",..most LDC (less-developed country) govern-
ments associate industrialization with development and hence favor an expan-
sion of industrial output that exceeds the ability of a neglected agriculture
to support it." [11, p. 1127]. A4s another example, in 1968, Higgins wrote
that "Economic development in the past has consisted very largely of trans-
ferring population from low-productivity agriculture to much higher productiv-
ity industrial occupations, thus reducing population pressure on the land and
permitting agricultural improvement in the form of large-scale mechanized
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relative emphasis given to each should vary according to resource endowment

and the phase of development of the particular country.

Objectives
The purpose of this study is to investigate the nature of the relation-
ghips between the agricultural and nonagricultural sectors during the process
5of7egriéu1turél deveiopment. In addition, the following specific objectives
lgre"gureued:
1. 'To;deVelop a rigorous, theoretical model encompassing as many
agricuitural-nonééricuiturEifiniereegtoréiwrelotionéﬁiﬁggﬁgfgohéiﬂ?
tent with operationeiist

2, To incorporate into this ‘model “as’ much" realism or empirical rele-

vance a8 is possible within a rigorous operational,framework

3; To include the government as an integrated entity in the model

(»ﬂ 2

. 5 ;
tural developmentusocially desirable:relative to industrialization

Eieefnithin the economy.

‘Footnote 1 continued from Page 1: agriculture at the same time" [17, p. 464~
465] ‘Higgins uses this as a basis for advocating industrialization as the
"engine for growth."
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'8, - To investigate the implications of alternative rates of population

growth on the optimal investment priorities and development plans.

Organization of the Study
The following section is deveted to a nontechnical discussion of the
agricultural development, industrialization issue, The immediately fcllowing
Qéééioﬁ includes a review of some of the better-known arguments pertaining
to.this issue. It is followed by.a brief discussion of alternative methods

fof analyzing the problem.‘We then present a heuristic description of the

Cmo)els developed i$ this‘studyﬂ’ The discussion immediately following primar.

'fthe'methods of analysis. We’folldwiwith

ftherformulation‘of a model . termed heidecentralized model It is .an”optimizing

“onﬁia~number of highly restrictive and"unrealistic agsumptionsar

laxed throuzh this reformulation.

Industrialization and Agriéultural Developmentl

Many.of . the.arguments for either industrialization or agricultural
fdeielopment;are,doctrinaire; . An .argument in faVor.bf'industrislizéﬁiOnﬁis
-freauently viewed as en'argument against agriCulturaI development and 'vice’
versa. Although it is true that industry and‘sgrieultUre’chpete”forfreE
gources, an argument in favor of one need not be an argument sgainst thé'&gﬁeri
because‘there are certain interrelationships and‘complementarities between the
two sectors which can and should be exploited. A brief review of some of the

arguments in favor of industrialization and agricultural development, however.'


http:industrialiat'ion.is
http:ecdImy;.In

may be gqeful,z_.

Industrialization

Some of the more common arguments in favor of induttrialization in less-
developed areas are briefly outlined in this section. Not all are logically
defensible arguments and some are based on erroneous assumptions. Some of
these arguments are more appropriately considered to be emotional or passion-
- ate appeals favoring industrialization.

'Perhapsdthe most common argument presented in favor of industrializatiqn
is the high correlation in various countries betwgen per capita income and
‘the proportion of the labor force employed in nonagricultural activities.
.-Economic history suggests that rising per capita incomes have always been
accompanied by a reduction in the relative size of the agricultural labor
force.3 Similarly, the proportion of;the total output originating from the
vagricultural sector tends to decline asVéer capita income increases.4 Thus,

economic development is associated with industrialization., Prebisch goes so

2No attempt has been made at completeness. When this study was essen-
tially completed, a relevant survey article by Johnston [20] appeared with
fairly extensive bibiiography. Interested readers may consult his biblio-
graphy for additional references.

35ee for example, Ojala [46], or the massive works of Clark [8].
Zimmerman conducted a cross-sectional study in whlch he regressed the log of
per capita income (y) on the percentage of the labor force (x) employed in
nonprimary (secondary and tertiary) sectors for a number of economic-geographic
regions and various points in time. He found the relationship log y = 0,0202x
+ 1,3235, with a high correlation (R=0.92). As Zimmerman indicates, however,
this does not imply causation. A country need not be poor because a large
portion of the population is in the agricultural sector. See Zimmerman [67,
ch. 3]. Conversely, industrialization and the accompanying structural changes
are neither necessary nor sufficient conditions for increasing per capita income.
Viner [62, ch. 3] is very critical of this type of argument:, which Ruttan
[53, p. 19] has called the structural transformation hypothesis.

, 4See for example, Kuznets [30, pp. 43-58]. Additional references can be
found in Johmston [ 20].
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far as to state that "...industrialization is an inescapable part of the
process -o‘f change accompanying a gradual improvement in per capita income"
[48, p. 251].

Along similar lines, Myrdal [41, p. 1151] suggests that the very rapid.
development of industry through government-planning in the Sgviet Union has
had a very important influence on planning activities in many countries in
South Asia. An economy centered around a comprehensive and heavy industrial -
fstructure is widely accepted by many leader3=as,an;obviousatarget.forqattgin:
‘ment by an underdeveloped country, Soviet\exper;encesn;n;planningfprou;de
the illustration for leaders in many countriesﬁé

" A compelling and logical reason for industrializationjinh ome developing

‘countries is the prospect of foreign exchange t' all"z imports of manufactured

goods. Bhagwati suggests that "It is possible torargu tha;?poor countries

expanding exports.6 However,: Myrdal suggests,that’

ease the foreign exchange position in the long run, but iﬁ”thé”sﬁortﬂrunﬂitQ

5This argument suffers from the same logical weakness as the. structural
transformation hypothesis. Success with this method in the Soviet Union’ does
not mean repeating the same process elsewhere will produce similar results.

6Bhagwati uses the following example to illustrate the necessity of
investing in heavy industry (such as steel plants), If a country wants to
invest $250 million in plant and equipment (e.g. tractor and fertilizer plants)
in a particular year, but only expects to earn $100 million in foreign excharge,
the only possibility for carrying out the investment program is to produce the
necessary plant and equipment [3, p. 166-168]. In this example, there is an
implicit assumption that using the limited foreign exchange earnings to estab-
- 1ish heavy industry will allow the investment program to be successfully
executed.
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usually aggravates it [41, p.<1161] ‘This consequence arises because short-
run ‘{mports of capital goods are usually required to establish import- -substi-
tution industries. The establishment of import substitution industries need
hot*ease the balance of payoents situation if raw materials must be imported
to manufacture the import substitutes,

Industrialization also is cited as a means to raise the productivity of
the labor force. Generally the product per worker in agriculture is below
that of ‘the economy as a whole in both developed and underdeveloped countries;
Tﬁe“diéparityfinfless-developed nations seems even greater.j _Industrializetion
thus is suggested as a means to-increase: che portion'of the labor- force in

?Additionallyiﬁaniindirect

thE”more productive, nonagricultural sectorsr“

influence may be realized and sincelﬁ'u ﬁtomlimite nland area,,agriculture 1is

The‘assumed~pool'ofwredundggri

labor in agriculture in(the formsof,disguised unemployment led ,to. great

optimism’ for’ developmental possibil‘ties during ‘the. 19505.8

7See, for example, the works by Bellerby [2] and Kuznets [29, pp. 415-417]
Kuznets makes the additional observation that the ratio of population to labor
vforce in the agricultural sector is higher than for the nonagricultural sectors.
'Consequently, the disparity of product per capita between the sectors is even
greater than the disparity of product per worker. Myxdal [41, p. 1157] points
out that since the capital:labor ratio in manufacturing usually is higher than
in traditional agriculture there is some question concerning the meaning of
comparisons of product per worker between manufacturing and agriculture.

8The implications for the development of an economy with "surplus" labor:
in the sense of zero marginal physical productivity of labor in the subsistence
‘sectors was first discussed by Lewis [33]. There has been a great deal of
controversy over the assumption of surplus labor. After surveying the relevant
literature, Kao, Anschel, and Eicher conclude that, "To date, there is little
reliable empirical evidence to support the existence of more than token -
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.Closely related to the productivity argument is fhe‘notion that industri-
~alization will create new jobs and result in employment for unemployed members
.of the labor force. The provision of new jobs is deemed extremely important
*in less-developed nations ﬁhere thg population and labor force are

expanding very rapidly. Widespread unemployment is considered to resulﬁ‘ffoﬁ'

the failure of capital and complementary means of production t&fidcré&éév

the same,,rate'as,the‘labor:suppiy.9 The proposed sdlutiop?ié“ﬁd}iﬁﬁféés
;ﬁéteiofécapital accumulation. While‘emplqymgq;:ﬁfé;ﬁi6h

‘as:an’argument in favor of industrialization

As:ingufficient to absorb:théfﬂéﬁﬁrﬁiﬁiﬁéﬁéés

éiﬁdﬁé?fiaiﬁeﬁpioyment’startSfffom’éffﬁééfﬁhiéhvié{véiylgﬁéil%rﬁfaE{Ve o 'the:

ftéfﬁi&iéﬁbfﬂfbrceflqn

'Anpthep viewth1ds_iqdustflaliéﬁgidﬁ?ﬁdﬁbé?éfuciélﬁtb”déVélbpméntfbgbapse“

the: economy, * E:

AA@eﬁéndﬁfd%%iﬁbﬁés’whiéhféié?ﬁdt prodiiced ‘domestically’ becalise of

Footnote 8 continued from Page 6: five percent é.disguiéed_phé@blpymenégi?g
under-developed countries as defined by‘a zero marginal: product of ‘labor and
the condition of ceteris paribus" [26, p. 141]. R ' o

9See, for example, Navarrete and Navarrete [42]. Under strictly-neo-
classical assumptions with flexible wage rates and prices, there is no
reason for any labor to be unemployed even ‘with-a ‘rapidly ‘expanding labor -
force. For an excellent analysis of why unemployment may continue to persist
in less-developed economies, see Eckaus [9].

10Myrdal cites several statements from the development plans of Burma,
India, Pakistan, and Ceylon indicating the awareness of planning authorities
in those countries where industrialization does not create very many new jobs,
In addition to not creating many new positions, industrialization also tends
to have "backwash" effects on existing industry, especially cottage industry,
Myrdal concludes that, although the estimates made by the planners are crude,
"...an important conclusion about the employment-creating potential of indus-
trial expansion can be sustained by the statistical calculations of govern-
nents - namely, that industrial expansion, when beginning from a low base, ‘
annot directly have more than a peripheral uplifting effect on (occupational) -
’articipation ratios during a very considerable early period" [41, p. 1199,
1172-1205]. | ST ek
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.insufficient demand. The additional demand resulting from the establishment
-of industry provides an incentive to establish an import substitution industry.
This type of stimulus has become known as a backward linkage. In addition to
backward linkages, forward linkages or stimuli may also be operaﬁive if indus-

try provides products which require further processing.11

A second type of stimulus also has been cited as an argument in favor of -
industrialization: The increased incomes from new industries leads to in=
creased demand for consumer goods. ~These, .in turn, result in expanded markets

‘and, hence, provide additional profipablg;iﬁvgstméntgbpportuuitiesr :Theéef

considerations are used to argue:that initiationof investment projects ‘in a

number of industries at]the,gaméktimgﬁisidesirabié éﬁ&yeveﬁwnecessary;téﬁ@ake

invéstments in the ind;vidﬁélwiquétfiééfﬁﬁfé ,uéfif#bi;;vuThis‘thééiQﬁhgs{:f

become known as the balanced growth:argument, i
PP O CIRE ATt ORI I RS A S R IO R et J gt Attt Tl — Dyvtvnchd-Aad PP RN

. Proposed, to, have' an addition-

expected. to be:larger: with

 &¢§§£i§ﬁ$iAiﬁygg;ﬁéhféfshﬁﬁi&7Bé¢66é{ﬁf5éfééir

ate; rises with higheriper

‘capita incomes. '

;}%Aﬁ'ek;éﬁsive;disdussion of the importance and nature of linkage'can:be - -
;found in Hirschman [ 18]. Regarding the industrialization issue, Hirschman -
‘concludes that agriculture in particular has very weak linkage effects and that:
"...the superiority of manufacturing in this respect is crushing., This may yet
be the most important reason militating against any complete specialization of
under-developed countries in primary production" [18, p. 110]. Lo

‘ 12Many veréions of the balanced growth argument have been presented. :The
demand version was first discussed by Rosenstein-Rodan [50] and later popular-~.
Jzed by Nurkse [45]. For a criticism of the balanced growth argument, see.

"Hirschman [18, Ch. 3].

13The lmportance of this point has been emphasized by many writers.  For
example, Rostow [51, p. 281] regards raising the net saving rate in less- .
developed countries to over 10 percent of national income as a necessary -(but
not sufficient) condition for take-off into self-sustained growth, See :also

Lewis [33, p. 155].
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Industrialization also is promoted for political reasons. Two reasons:are
frequently cited. First, in the interests of national security, a certain
amount of self-sufficiency in manufactured and zapital goods production may beu
desirable. Second, many newly independent countries have a strong desire to
reverse colonial economic patterns based on export of primary products and
import of consumer goods for local consumption.14 Many countries place heavy
emphasis on~indu3trialization3in theirldevelopment plans to circumvent this.
’pattern.;s N

it is sometimes argued that industrialization conditlons cultural: values

1égyIndustrialization supposedly

An” a manner ‘that favors further developmerﬂ;

i

modernizes the outlook of individuals and creates a ‘more suitable environment
ifor‘technologicalﬂprogress.

Thus, a milieu of economic, sociological political and historical

éultural’development“are reviewed: inthe”followine<gection:

‘Agricultural.Development
Anobvious reason<for:emphasizing agriculturalidevelopment.in:lesss

,developed”economiesfis*its@cOntributiOn;togthe*growthTOf@total and :per- capita

14Myrdal [41, pp. 1151-1152)irefersto:this as ' the.Communist:doctrine-of

‘colonial exploitation.

15The failure of industry to develop under laissez-faire polricies 1s one
of the argﬁments advanced to justify development planning. ‘See Meier
[37 Ch, 8

16An interesting attempt to empirically identify the relative importance
of certain social and political elements on the potential for economic devel-
opment has been made by Adelman and Morris [1].
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- product, ‘In manymless-developedfeconomies,gagriculture frequently,contributes
from 40 to 50 percent of the net output. and employs over half the labor
force.17~ if agricultural output does not increase, the rate of growth of
national income will fall short of growth in nonagricultural income. With
the advent of the green revolution in agriculture, the possibilities for
tremendous increases in agricultural productivity and output has led to in-
creased emphasis of agriculture as a source of growth.18 Also, failure to
increase productivity in agriculture will tend to skew the Lorenz curve even
- further, unless the creation of employment’opportunities in nonagricultural
-.pursuits permits sufficient migration;of,1abor;out'of,agriculture to offset

;:these productivity increases.gl9

A second type of benefit cited for agricultural development is; thenvggious

to develop, have been designated as: market contributi_ u_u;»,"'

-tionsﬁare'essentially of two' types: - . The development of agriculture may

17Kuznets presents data for 1958 indicating that for 12 covntries with
gross domestic product less than $200 per capita, 46 percent of the product
originated from agriculture and related industries while employing 57.6
percent of the labor force [29, p. 402]. Myrdal presents similar data for
various low income countries in Asia. For example, during the 1954-56
period, 57 percent of the income in Pakistan originated from agriculture,
while employing 71 percent of the labor force. The analogous figures for
South Vietnam indicate that 82 percent of the labor force was employed in the
agricultural sector but that this sector only contributed 34 percent of the.
income [41, p. 494]

18Mellor [ 39] exhibits great enthusiasm over the developmental prospects
afforded by the green revolution. A more balanced viewpoint is presented by
Wharton [64].

19The disparity between agricultural and nonagricultural incomes is not
limited to today's less-developed countries. This disparity persists in . -
modern developed nations and has existed during the earlier phases of their
development. See Bellerby [2]

20See, Kuznets [28, pP. 63];


http:growth.18

- 11 -
increase the demand for off-fram purchases such as fertilizers and insecti-
‘cides. Increased demand for consumer goods by workers in the agricultural
‘sector is expected to result from increased incomes.21

" The process of economic development usually results in severe strains
on the balance of payments. Primary exports are frequently the principal
source of foreign exchange earnings in less-develcped councries. 1In many
cases, expansion of agricultural output can contribute significantly to easing
of the balance of payments constraint through (a) expansion of exports if the
country is in a food surplus situation or (b) through import subsitutian i€
the country is in a food deficit situation,22

The development of an investablé”agrféUItﬁféiysufplﬁs‘alsd contributes

to general economic development thrcuéh:thé;fécfoféjwhich may be provided
géffﬁéjhﬁnagricultural sectors, 2> ‘Tﬁo“fﬁbéé‘éf'féctbrg génerally are con;
‘sédé?gﬁfimFirét;'an agriculturaldbhfpiﬁélp§o§ide§;céﬁifél ﬁr,‘more‘coffééﬁiv;

fuhdéffér the purchase of météiiéirEﬁﬁiﬁélﬁébéaé\b§,the'noﬁagricultufal

In'd free-enterprise’system, this capital can be transferred throug

lgigbggégggégion or in the form of private,savings.,:Kuznetq1[28,_é.;69]

, Z;Tﬁé strength and importance of these stimuli to the industrial sectors
will depend on, among other things, the size of the market created and the
~ seriousness of the balance of payments situation. The establishment of one
or more supply (or consumer goods) industries may also have second-round ,
effects through various linkages stimulating the establishment of satellite
industries. v

22Industrialization in the absence of agricultural development will lead
to increased strains on the balance of payments in the short run for at least
two .reasons. First, industrialization requires the import of vital capital
goods, which must be financed through either capital inflows or exports,
Second, as higher proportions of labor move to nonagricultural employment,
increased food is required to feed the nonagricultural population and must
be imported or deducted from the exportable surplus if the economy is a food

exporter.

23Nicholls [43] discusses the concept of an agricultural surplus and its
potential contributions to development,
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suggests that the burden of texation on the agricultural sector frequently
exceeds the extent of the services provided to the agricultural sector by
government spending. The residual benefits accrue to nonagricultural sectors
either in the form of sociél overhead capital or a subsidy to a particular
industry or industries.24 Private eavings may be used to finance the purchase
of essential capital goods in ncnagricultural sectors, either through lending

or direct investment.25

The second type of factor provided to the industrial sector is labor.
The release of labor from food production is possible only when a marketable
surplus of food is being produced. The transfer of labor implicitly involves
a transfer of capital in the form of human capital since the agricultural
gsector has financed the rearing and training to maturity of migrating laborers.
In earlier ‘discussions of development, the provision of labor for industrial-
izatidn was considered to be one of the principal contributions of the |
agricultural sector in the earlier phases of de_velopment.26

The emphasis now seems to be shifting to providing employment for the

24Mellor suggests that the central issue in agricultural developmental
policy is "what level of taxes or other means of capital transfer can be
placed on the agricultural sector and under what circumstances?" [40, p. 27].
Schultz thinks that Mellor goes too far in his taxation proposals [56].

25Owen (47) discusses another type of forced intersectoral transfer of
agricultural surplus. This transfer arises from the asymmetric market
structures existing in the farm sector (competitive) and the farm supply and
processing sectors (monopolistic and monopsonistic). Owen argues that this
market structure leads to an efficient means of intersectoral taxation since
the farm supply and processing sectors manage to extract any profits arising
from productivity increases in agriculture. These profits accrue to these
farm supply and processing industries where they can be used for industrial
capital accumulation. Owen also discusses the extraction of the agricultural
surplus in the "Communist" model of development.

2650e for example, Lewis [ 33] and Johnston. and Mellor [22].
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rapidly expanding labor force.27

Economic historians have compiled considerable evidence on the "necessity"
for increases in agricultural productivity to sustain economic growth.28 In
this connection, Kuznets concludes that "...an agricultural revolution - a
marked rise in productivity per worker in agriculture - is a precondition of
the industrial revolution for any sizeable region in the world."29 Based on
a review of the historical development of a number of nations, Nicholls reached
a very similar conclusion when he stated that "...until underdeveloped coun-
triés succeed in achieving and sustaining (either through domestic production
or imports) a reliable food surplus, they have not fulfilled the fundamental
precondition for economic development" [44, pp. 366-367]. Eicher and Witt go
so far as to state that, "Economic historians generally concur that there are
no cases of successful development of a major country in which a rise in
agricultural productivity did not precede or accompany industrial development"
[10, p. 8].

Based on the preceding summary, it is apparent that the issue of indus-

trialization versus agricultural development has not been resolved. Agreemeht

27Compare the change in emphasis between Johnston and Mellor [22] and
Johnston and Cownie [21]. See also the recent articles by Todaro [61] which
suggest that the current interest seems to be more concerned with providing
employment rather than releasing additional labor from agriculture.

281n this connection, Gerschenkron [15a, p. 357] suggests, "There should
be a fine on the use of words such as 'necessary' or 'necessity' in historical
writings. As one takes a closer look at the concept of necessity as it is
appended to prerequisites of industrial development, it becomes clear that,
whenever the concept is not entirely destitute of meaning, it is likely to
be purely definitional: industrialization is defined in terms of certain
conditions, which, then...are metamorphosed into historical preconditions."

29Kuznets [30, PP. 59-60]. 1In another statement, he suggests that,
"One may conclude that a substantial rise in productivity of resources in the
domestic agriculture sector is a condition of the large increase in overall
productivity in modern economic growth"” [29, p. 120l].
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probably will never be unanimous regarding the "best" route to development.
.The general trend in the literature seems evolving toward the view that there
are certain complementarities between agriculture and industry which should be
exploited. Essentially, it is the purpose of this study to investigate the
agriculture-industrializatior issue. In the following seciion, several al-

ternative methods of investigation are discussed,

ALTERNATIVE METHODS OF INVESTIGATION
Three alternative approaches f:0 the investigation of the industrializa-
fion-agricultural development issue are briefly discussed in this section.
Theée are the interdisciplinary approach, the examination of economic history,

and development theory.

Interdisciplinary approach

It has been widely acknowledged by economists that cultural, social,
psychological, and political factors are extremely crucial elements in the
development process. Unrortunately, these factors are too frequently simply"
dismissed as necessary 'preconditions" for economic development or given a
very superficial treatment.30 Whyte and Williams suggest that a major obsta-
cle to conceptual integration of development research by economists and other
social scientists is the difference in case size. "The economist generally
focuses his analysis at the level of the nation, the economy as a whole, or
some nationwide sector (the agricultural scctor, for example)., ....Sociolo-
gists, anthropologists, and psychologists occasionally give attention to the

nation level, but their studies are more often concentrated on the behavior

30See, for example, Tinbergen [60, pp. 3-4] and Rostow (51, p. 11]. Hoselitz

[19, p. 53f£f] suggests the preconditions that Western economists have in mind
all too frequently are based on the type of socio-political organization that
prevailed during the development of certain "Western success stories."
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of particular individuals, groups, organizations, and communities."31

The issue of industrialization and agricultural development has bean -
‘discussed almost exclusively at highly aggregate or national levels. Most
noneconomic discussions have involyed the socilo-economic implications of
urbanization and transformation concomitant with industrialization. Very
few noneconomic discussions of the industrialization-agricultural denelopmentl
issue have considered micro aspects of the problem in any detailr’ Perhaps
the most important contributions from an interdisciplinary approeChlto:probf“
lems of development are to be made in the area of microdynamics.‘:seﬁeral
issues need further elaboration. [Brewster (5)] cites s°°i°1°gi9¢¥ﬁ§pd:?
‘psychological factors as barriers to change.hfLemis'(SS; p.{159)”aise£§sés
‘the needffor‘the emergence of a new é1as§Qbffbéd§1é;xQmhésé,iééuééféééﬁ
important to a full understanding of. the process ;involved in’transforming an

underdeveloped economy.

Economic history and growth stage generalizations

Recent interest in the economic history of development has been aroused

by Rostow's concept of stages of economic growth Ruttan differeﬁ'i* es stage

theories into three classecs, which he terms industrial fundamentalism "scruc-

tural transformation, and leading sectors.3

stage theories,..treat the transition from an azricultural to the industrial

‘society as a major problem of development policy. Rostow' s~systemfis?;hOWr5

31Whyte and Williams [65]. This allegation regarding the case size for
economists appears to overlook a number of microeconomic studies relating to
peasant agriculture. See, for example, Sen [58] and Georgescu-Roegen [ 15?
It appears that the best prospects for theoretical integration are at the
microeconomic level where the actions and attitudes of individuals can be
studied. However, most of the studies relevant to the present investigation
seem to be highly aggregated, nationwide studies.

325 e Ruttan [53, s54].
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ever, the only one which clearly specifies a role for the agricultural sector
in the transition process" [53, p. 22].
In his evaluation of the contributions of the stage theories to develop-

ment policy, Ruttan reaches several conclusions pertinent to the present study.

These are:

"Clearly Rostow's leading sector model and the agricultural
development approaches have helped focus attention on the
critical role of the agricultural sector in the development
process. Although agriculture may not contribute as a leading
sector, over long periods, the historical record is consistent
"with the proposition that failure to achieve a technically
progressive agriculture can dampen the whole process of economic
growth, ..

“The'leading sector concept does add a potentially useful tool
to our analytical capacity...

"The basic limitation of the growth stage approach when employed
as a guide to development policy is that it substitutes a search
for economic doctrine in the form of historical generalizations
from a limited historical sample should...be based on observa-
tions drawn from the same 'population'...

";..emphasis on the 'take-off' and the differentiation of
'stages' in both the general and agricultural stage approaches
represents a 'blind alley'...

", ..a taxonomic scheme, utilizing growth stages as labels in 1ts"
filing system, may represent a potential contribution to the
analysis of economic development.' [53, pp. 32-33]

In particular, the lack ‘of analytical pewer precludes the “historical

“approach in the‘préSent'study;33

‘Dual-economy models

The third approach, the one adoptedAin,this,study,.is.through the ‘use

33For criticisms of Rostow 8 version of ‘growth 'stages, see the papers
by Kuznets, Gerschenkron, Solow and others” in Rostow [ 52].
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of specialized, general equilibrium models known as dual-economy models.34
The ferm dual-economy arises from the act that economic activity in many less-
developed nations can be divided into fwo distinct types of sectors. Various
names have been given to these sectbrs, such as the capitalist and the sub-
sistence seétors,?’5 the advanced or modern sector and the backward or tradi-
tional sector,36 and the industrial and agricultural sectors.37

The analysis of less-developed countries through the use of dual-economy
models originates with the classic work of Lewis [33, 35] and has been ex-

7,38

tended by Jorgenson [23, 24, 25) and Fei and Ranis [12, 13, 14, 49 The

34Ruttan [54] differentiates dualism into two types: static and dynamic.
Static dualism, which includes sociological dualism and enclave dualism, re-
lates primarily to the cultural and technological characteristics prevailing
in many less-developed countries., Ruttan suggests that these technological
and cultural characteristics are the basis for many of the assumptions made
in the dynamic dual-economy models., This section deals with the models Ruttan
has classed as dynamic.

. 35Lewis [33, p. 146]. The capitalist sector is defined as "that part of
‘the economy which uses reproducible capital and pays capitalists for the use
thereof... The subsistence sector is by difference all that_part of the econ-
‘omy which is not using reproducible capital’ [33, p. 146-147], By these de-
finations, the subsistence sector would include the majority of services.

36Jorgenson [23, p. 311]. "The economic system may be divided into two
gsectors - the advanced or modern sector, which we will call, somewhat inac-
curately, the manufacturing sector, and the backward or traditional sector,
which may suggestively be denoted agriculture."

37Ranis and Fei use these terns as short-hand terminology for Lewis'
capitalist and subsistence sectors but "...underscore the absence of any
necessary one-to-one relationship between the subsistence sector and agricul
ture, or between the capitalist sector and industry..." [49, p. 534]. In
their later work, they fail to mention this qualification [12, p. 4].

A 38Ruttan [54] considers the work by Lewis to be a bridge between static
and dynamic dualism. The reason for this is unclear since Lewis' wmodel is
definitely dynamic, although not rigorously and explicitly specified as the
models in the works of Jorgenson and Fei and Ranis. Also, there is some
question about whether Fei and Ranis or Jorgenson contribute much besides
rigor to the analysis of Lewis. With rigor, however, there are inevitably
more stringent simplifying assumptions, some of which are rather difficult to
accept. In the words of Lewis in commenting on the work of Fei and Ranis,
"The mathematics seems impeccable; it is the assumptions that are odd... One
must pay tribute to the geometrical ingenuity that makes it possible to bring
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models developed by these researchers are not reviewed in any detail. The
relationship between these models and the models developed in this study is
indicated later.

Perhaps the most sericus shortcoming of these models is the neglect of
the intersectoral markets for factors. -Only labor is considered in inter-
sectoral factor trade. In the light of the recent green revolution in agri-
culture with its high response to agricultural inputs such as fertilizers and
chemical pesficides, neglecting intersectoral factor trade seems unrealistic.39

A second shortcoming common to these studies is the asymmetric treatment
of the investment problem. All studies arrive at the conclusion that an
agricultural surplus is a necessary condition for sustained development;40
and all emphasize the contribution made by this surplus to capital accumula-
tion; Only Fei and Ranis, however, consider the desirability of investment

in the agricultural sector. This consideration is not subjected to the same

rigorous analysis as investment in the industrial sector.41 Given the supposed

Footnote 38 continued from Page 17: so many variables into a stagnant equili-
brium. But of course, the value of a model is in direct proportion to its
relationship to reality” [32, pp. 159-161].

 I%Ruznets [28] and others have indicated demand for manufactured inputs
is one of agriculture's '"contributions" to economic development.

40Jorgenson [23, p. 324] and Lewis [33, p. 173]. Fei and Ranis actually
argue that 'balanced" growth between agriculture and industry is desirable
[14, p. 190]. Nicholls [43] also demonstrates the importance of an agricultural
surplus. All these demonstrations depend crucially on the assumption of a
closed economy. Only Lewis and Nicholls, however, seem to recognize the
limitation of their conclusion.

41Their discussions of investmernt in agriculture take on the appearance
of an afterthought. For example, in the formal model presented on pages 28
and 29 in [12] no allowance is made for investment in agriculture, Then they
suggest that, "The mutually beneficial relationship between the industrial and
agricultural sectors of the dualistic economy is due to the fact that, from
the viewpoint of the agricultural sector 'access to the agricultural sector''
stimulates agricultural productivity and from the viewpoint of the industrial
sector, 'access to:the agricultural sector' increases the savings fund"
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importance of the development of the agricultural sector, questions to be
‘asked ‘are: Should there be a net inflow of savings into the agricultural
sector in the earlier (or later) stages of development? Under what conditions
does investment in agriculture tend to be desirable? None of the persons
dealing with dual-economy models has analyzed these questions, or even posed
them.42

The third common shortcoming of these dual-economy models is the neglect
of the role of the government in the developmental process. It is now widely
recognized that the government's role in less-developed countries is extremely

important. Use of development planning to speed the process of developmént\ig

a reflection of this import:ance.43

THE MODELS: A HEURISTIC EXPOSITION
Ihe models developed in this study are more elaborate than . most.models
to analyze the development of dualistic economies. Three distinct but closely
;élated models are discussed. For cénvenience, these models are referred to
as the decentralized model, the centralized model, and the food aid model. In

this section a heuristic description of the models is provided.

The decentralized model

Intersectoral factor flows of labor, capital, and manufactured goods are

examined in a five sector optimizing model involving three products, agricul-

Footnote 41 continued from Page 18: [12, p. 34]. A 1oéica1 question is to
enquire how productivity is "stimulated" in the absence of any real resource
demands.,

o 4421n a recent article, Dixit purports to demonstrate that, "Even a target

~Oof rapid industrial growth is shown to lead to balanced growth in the long run;
and, if capital is very scarce at the beginning in agriculture, an initial phase
of specialization of investment to agriculture is shown to be necessary[Ba,pLZOBJ-

: 43For a list of countries which have formulated national plans, see
Waterston [63, Appendix III]. -


http:importance.43

- 920 -
tural goods, manufactured goods, and capital goods. Agricultural goods,
which are assumed to be produced in two sectors, a subsistence and a commercial
sector, are used only for consumption purposes. The agricuitural goods by
these two sectors are perféct substitutes in consumption and consequently a
common price prevails for the output from these two sectors.

Capital goods are produced in a third sector of the model. Capital goods
are used only as factors of production and are assumed infinitely durable.44
The fourth sector in thé model produces the third product, manufactured goods,
which may be used either for consumption or as nondurable factors of produc-
tion.45 Manufactured goods to be used either as factors of production or as
consumer goods are assumed to be perfect substitutes in production. In other
words, manufactured consumer goods and nondurable manufactured factors of
production (manufactured inputs) are produced by the same firms using the
"same' production processes. These firms are assumed to be indifferent be-
tween producing consumer goods or manufactured inputs, which leads to a common
price for manufactured consumer goods and manufactured inputs.

The f£ifth sector included in the model is the government sector. The
government has at its disposal the instruments of govermment expenditure,
Taxes are collected on all income. This tax revenue is used to invest in
social overhead capital for agriculture or in capital accumulation in the
manufacturing or capital goods sectors. The government is assumed to invest
in these alternatives in 2 manner that tends to maximize social welfare over

a finite horizon, where welfare is assumed to be a function of consumption

44That is, depreciation is not included in the model. This simplifying
assumption is not necessary to the analysis. There is no reason to suspect that
any of the conclusions of this study would be appreciably altered by relaxing
this assumption,

45A nondurable factor of production is one completely used in production
during the period of purchase.
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only.

| The two agricultural sectors are differentiated by both technical and
institutional corsiderations. Production in the subsistence sector requires
inputs of land, labor, and hondurable factors of production purchased from the
manufacturing sector.46 The commercial agricultural sector uses durable capi-
tal goods as a factor of production in addition to the factors used by the
suﬁsistence producers. These durable capital goods are purchased from the
capital goods sector.47

At the institutional level, labor employed in the commercial agricultural

sector receives a fixed wage rate. Employment is restricted so that the
marginal value productivity of labor equals the wage rate. Labor employed in.
the subgistence sector, on the other hand, receives a residual income equal to
the total value of subsistence productidp;#éss»the cost of the purchased man-
ufactured inputs. Thus, labor in the subsistence sector receives a portion,df
the income actually earned by the land.48 It is assumed that all income re-
ceived by labor is consumed (including land rent in the subsistence sector),
and all income earned on the capital stock is saved. The savings are used to
purchase capital goods from the capital goods sector. Tﬁe rent on land in thef
commercial agricultural sector also is saved.

For simplicity, the supply of labor is assumed to be perfectly inelastic:

46For example, agricultural chemicals such as fertilizers and pesticides.

47This does not include the substantial amounts of capital produced within
the agricultural sectors, such as draft animals and livestock. These forms of
capital are considered to be part of the "land" input. This assumption is
valid only if these forms of capital are not increased during the period under
consideration. These forms of capital may also be considered to be part of the
land input in the subsistence sector.

48Equivalent to assuming the subsistence producers are owner-operators
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throughout the period.49 Labof employed by the government in the commercial
agricultural sector, manufacturing sector, or the capital goods sector re-
ceives an exogenously fixeq wage rate.so This wage rate is assumed to be too
high to allow all labor to be employed since (a) the three advanced sectors
are assumed to behave competitively and (b) all factors must earn their mar-
ginal value productivity. Any labor which is not employed in the advanced
sectors finds employment in the subsistence sector where an average produc-
tivity (of the sector) is earned. The subsistence wage rate is assumed to
be lower than the wage rate in the advanced sectors, which, in effect, makes
the supply of labor to the advanced sectors rerfectly elastic in the initial
phases of development (even though the entire labor supply is assumed perfectly
‘inelastic).51

The amount of land is fixed in total supply and it cannot be transferred
from one sector to the other. . (These two assumptions are necessary for
technical reasons which are discussed later,) The former assumption may .not

be. unrealistic. However, the latter assumption is very. restrictive in.the

9The implications of relaxing (his assumption are investigated in a
later section. :

50Various reasons for a rigid wage rate can be given. Perhaps the least
objectionable and most plausible reason is that the laborers are organized in
a union and restrict membership to maintain this wage rate. Other possible
explanations include social legislation and unwillingness to work in other
traditional employment at a lower wage rate,

51As explained in the following sections, the marginal physical produc-
tivity of labor in the subsistence sector is never assumed to be zero, This
seems to coincide with the evidence cited by Kao, Anschel and Eicher [26].
Thus, withdrawing labor from the subsistence sector tends to reduce production
in this sector, and we are following Jorgenson [23] in this respect. However,
a’ perfectly elastic labor supply curve to the advanced sectors coincides with
the assumptions of Lewis [33] and Fei and Ranis [14]. Jorgenson [24, 25]
made an interesting attempt to test the appropriateness of the assumptions of
zero versus positive marginal physical productivity for labor. As Marglin
£36] demonstrates, however, Jorgenson's test depends crucially on the assump-
tion of unitary elasticity of substitution between labor and capital in the
industrial sector.
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‘context of the present model and effectively precludes :the possibility of
tfansferring land between the two sectora.52
Production in the manufacturing and capital goods sectors requires

inputs of capital, labor, end manufactured factors of production. These
sectors are assumed to be organized rationally, and all variable factors,are,e
employed to the point where their marginal value productivity equals their
cost}53 The income received by labor is consumed, and all rent on capital

is saved. |

Time is considered in a discrete manner. The government collects taxes

~on all factor income. This tax revenue is used to accumulate labor intensive
"soc1a1 overhead capital (SOC) in either of the two agricultural sectors.
~Alternatively, this revenue can be used to supplement the budgets of private.
Véévers who use the funds to purchase capital goods from the capital goods
;sehtOr.sg The government funds are allocated in a manner that maximizes the
YFWelfare of the country over a finite horizon.ss This welfare is described by
?hﬂqﬁadratic function of consumption of agricultural goods (food) and manu- -
'»faetﬁred goods (nonfood). This quadratic function approximates Engel's law. ..
fiﬁ the sense that, as per capita consumption increases, the relative proportion
?of‘bbnsumer income spent on food declines.

Investment expenditures on SOC involves the hiring of labor from the

52The opposite possibility of "decommercializing" the commercial sector
}13 also precluded. This, however, is of much lesser interest. ;

53W1thin every period, the capital stock within each of these sectors is
considered a datum determined from the capital stock and investment in the
‘preceding period.

54Invest:ment in either SOC or private capital does not have any pay-off
until the subsequent period.

55In other words, the government draws up a development plan for the next
(say) 15 years. . e
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subsistence séctor at the same wage rate earned in.the advanced sectors. This
labor is assumed to engage in extension or similar activities -that increase
the productivity of the specific agricultural sector.to which it is directed.s6
In other words, technical éhange in these two sectors is assumed to be a
function of investment:in SOC.57

- Two other alternatives for government expenditures are considered in the
decentralized model. These.are investment in private capital in either the
capital-goods-sector or the manufacturing-goods-sector. Thus, in essence,
the government has a choice .of investing in any one of the four sectors.

- Private savings are assumed to be freely transferable among the three
sectors. - In other words, savings from the commercial agricultural sector can .
be used to Qccumulate capital in either the manufacturing or capital goods
industries and vice versa. This is equivalent to assuming that there is only |
one savings fund. These savings are allocated among the three sectors in a
manner that will equalize the expected marginal return in the subsequent
period of the last unit spent. This allocation is made under the naive assump?
tion that all prices and factor allocations in the subsequent period will
remain unchanged. In making their investment decisions, private investors
take into consideration the government investment in private capital in the
manufacturing or capital-goods sectors. (This condition is equivalent to the
égsumption that the government announces its investment plans before private
i;;esférs make théir decisio;s.)

Reiative prices are endogenously determined in this model. It is assumed

that the welfare function reflects consumers' preferences with respect to.fhe

56An alternative interpretation would be to assume the labor was engaging
in labor intensive capital accumulation,

57Technical change in the capital goods and mahufacturing‘goods sector, is -
assumed exogenous and productivity increases a constant percentage every year.
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consumption of agricultural and manufactured commodities. With the welfare
fﬁnction viewed as an aggregate'utility function, combining the utility
function with the aggregate consumers' budget retraint (laﬁor income) implies
a pair of aggregate final demand equations for agricultural goods and manu-
factured goods. These aggregate, final demand equations, combined with the
derived demands for capital goods (for iﬁvestment) and manufactured goods
(as factors of production), interact with the aggregate supply equations for
each of these goods to determine the relative prices of the goods. (The
price of manufactured goods is chosen‘as numeraire.) The aggregate supply
“equations are derived from the assumed aggregate productioq functions.

Givén the assumptions of a fixed supply of labor and Ehe fixed wége rate
‘in all sectors except the subsistence sector, employment in the subsistence
sector is determined as a residual., The total labor supply is assumed to be
_lérge enough relative to the level of fhe fixed wage rate and other resources
in'the advanced sectors so that the resulting wage.rate in the subsistence
sector is below the wage rate in the advanced sectors. In other words, the
lébor supply is large enough so that, with the fixed wage rate in the advanced
sectors, a major proportion of the labor is employed ih the subsistence sector,
-Also, the ratio of labor to other resources in the subsistence sector is such
fhat'the'marginal value productivity of labor in this sector is lower than.iﬂ
éhé other sectors.

A diagrammatic representation of the expenditure and income flows in th?_,
decentralized model is presented in Figure 2 (p. 26). Thg.five sectors are-
represented as rectangles, The ovals represent the two groups of income |
recipients, the capital owners and the laborers. Landowners are not included
as a separate class of income recipients., The rent earned on land is simply

attributed to the laborers in the subsistence sector and to the capitalistg
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in the commercial agricﬁtural sector, The flows above the diagong} line AA'
represent expenditures and those below the line represent income :eceipté.
Expenditure flows are discussed first,

The laborers spend all of their income on consumption goods, This con-
sumption expenditure is divided between agriculturai goods (Plcl) and manu-
factured goods (P2C2). The expenditures on agricultural goodp are divided
between the commercial and the subsistence agricultural sectors. Consumption
expenditures by labor are the only source of revenue for the agricultural
sectors. The manufacturing goods sector, on the other hand, sells its products
to the two agricultural sectors (PZFl + PZFs) and the capital goods sector
(P2F3) as well as to consumers. Hence, the manufacturing goods sector receives
revenue from all four other sources,

The capital goods sector sells its output (Y3) to either the capitglists
or to the government. The capitalists spend all their income on private
investment goods [P3(II+I2+I3)T. The government has two classes
of expeiditure alternatives, The tax revenue that the government collects
may be spent on either SOC for thevagricultural sectors in the form of wages
net of taxes [W(l-Y) (is+ﬂ1)] or on investment goods for the capital and
manufacturing goods sectors [P3(fz+f3)].58

Turning now to the income flows, labor receives income from all five
sectors., Employment in the commercial agricultural sector (Ll)’ the manu-
facturing sector (LZ) and the capital goods sector (L3) receives a fixed wage
rate (W), Similarly; labor employed by the éovernment for subsistence sector
soC (is) and commercial agricultural sector SOC (il) receives the same wage

rate. Labor employed in the subsistence (Ls) sector receives a lower wage

58 . .
Actually the government expenditure on SOC is both an expenditure and
an income receipt since the entire expenditure net of taxes accrues directly
to labor.
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rate'ﬂis).‘ Cepital owners, on the other hund, do not receive any payments
from the government or subsistence agricultural sectors since capital is not
used in those two sectors.

Net 1"ev'enue59 in the subsistence agricultural gector accrues to labor.
Part of this net revenue is rent on the land, which the laborers are presumed
to own. The net reﬁenue in the commercial agricultural sector is divided be-
tween the capitalists (who own the land in this sector) and the laborers. -

Since no primary factors are employed in the manufacturing and capital goods

fseetors the‘net revenue: in’ these sectors is divided between the laborers and

eenftéiiste as wages and rent on capital stoeks.'

‘The centralized model

..The centralized model differs from?the.decentralized“mddel‘withTrespect:tOf
g

&3

bf;pﬁtené dfmanufactured inputs and taxes “;“
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finitezhorizon being considered.60
This brief introduction to the decentralizednand centralized models has
fbeen‘provided so that the reader has access to the principalraspects,of the'
study without reading the more technical sections that follow.61 ‘The major

fyconclusions are summarized in the following section which is; followed by a

';separate analysis of food aid

THE! DECENTRALIZED MODEL

r G; iR ;-;.'_:_, ﬁ,v

5 Parameters are denoted by Greek letters.

.-7 .

{All parameters, indexes,eand~variab1es are nonnegative

;unless otherwise'indicated Subscripts on variables include s subsistence

commercial agricultural sector, 2";== manufacturing
: g I3 T T ,x

The

)f production in, sector.l,‘(l —‘s;.l 24*3)

60This reformulation of the model has the vir € of simplifying several

very: difficul* technical aspects of the model, as well as relaxing one very-
restrictive ‘agsumption regarding investment. - Specifically, the ‘equations
relating to investment in the decentralized model are so complicated that they,
are: unmanageable unless investment is assumed to take place. in every sector"

in every time period. It is this assumption that is relaxed in the central-f
ized: ‘model..

51Some readers will prefer the more rigorous presentation in following
sections’
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QCi;:éfcohsumption of good i, where i = 1 denotes agricultural goods: and
viﬁ%'2,denote5»manufactured,goods.

+ -micapital stock in sector i available for production during period

';‘s(i =152, 3).

.= Lagrangean multiplier corresponding to the i-th constraint in.
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“e}uspicity‘of production of factor j, sector 2, (§ = 1,72, 3).

7f§1astic1ty of production of factor j, sector 3,. (j = 1, 2, 3), where
j“
3§

'7,7termina1 period of the plan (i e.,‘

1 refers to manufactured inputs,‘j = 2 refers to labor inputs,

3 refers to capital inputs, and j= ’4-refers to land inputs,

=0’ 1’000 ’ T)

€ '='exogenous: rate of technological change in the manufacturing and

capital sectots

‘“V”fma;g;ﬁg1;( fév;gagg);;ax rate)

nt :fté‘on relfare;
t.rate on wellare,

Some modifications and additional variables are introduced for: the

centralized model discussed-later.

The:Welfare:Function

}Welfareiin anysone period is considered ay quadratic functionvof aggregate

stan .rate., or maximization of

T 2 | ¢
2 My Cre, + MaCoe - H1aCre + H12C14Co¢ “2202*;)(l +p)

The welfate function 1s” assumed to’ have the following’ characteristics,

In any period ‘t, the marginal welfare of increased consumption is” positive;

62Since the labor force (and population) is assumed to be constant by
nature of the product and income distribution assumptions, this is equivalent
to maximizing a weighted average per capita consumption, where all subsistence
employees consume at one rate and all advanced sector employees consume at
another (higher) rate. The weights in the average are the proportions of the
labor force employed in the subsistence and advanced sectors.

[¢)]
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(2)

OV
oC
lt‘

=My = 200900+ u1202t)(1 PR

and

= (kg 4 HizCy = gg_"z"écjzg)(1‘;",‘4_{‘;},5,_):‘:?;,._ (3)

.

‘marginal welfare from‘additional units offnonfood‘consumption. Thenforegoingj

fvavues of the variables C1 and 02 at the OPtim“m are, given by; k

:(3)'equa1 to zero and solving " The unconstréined maximum is given:by the-
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system.

represented 4dn: Figure 3 (p. 34) The maximum occurs at the point denoted A
o '_ f‘-‘v\ -_H,«u\ B ‘. ,
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goods down relative to manufactured goods.

The maximum point, A, or the quantitiés £1Cizand G,

2

Iniother words:

assumed'unattainable within the finite'horizon' At is assumed

that the economy is at: such a low level of productive capacitv'in thevinitial

period that ;within the T planning periods there Will not be sufficient’ ex-
B ; -aflf..):. "’v’" i

pansion in capacity.

We now turn to the constraints'on the_ system beginning with:the sectoral

production functions.

The! Production’ Functions

The production process for each sector is a’ Cobb Douglas "form of production:

function;a Output from the subsistence sector’in period t is

- #“’“q"az A -
st s st stlstns ‘ (6)

urchased inputs,

is fixed throughout the period

..and input B, 4,}Lab~or_.Ls .
,‘;“‘r AN AN ::. 4 - PP RIS - T

NF;,,and“social_overhead capital (SOC),,E lpare“all»variable;‘ Purchased inputs
include items such as fertilizers, 1nsecticides, and similar materials from
the industrial sector. Labor measured in man years, is "productively"

employed in the sense that withdrawing labor, other inputs remaining constant

cuture. since capital isuused as a factor of production, or

64,

Since’ land is fi"d throughout the period, notation may.be simplified

BRLE Er PR .’ntu edyl
by. defining a new intercept g
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.. R4 . . _AR .

F:Lr%2.x53 574, (7
BT /)

As;-;;in'- 'silbé'iSténce, land ‘is‘”fﬁkéa“'&hiie 6t:hér' factbrSj" re variable,

(A) za = 1; (B) 8,

d éthe commercial sector, a‘“small
'larger output reSponse in sector 1. than ‘a smail
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ri.v} ‘

Tax receipts in every period _M ’ areu

"nitially, government"xpenditures are assumed to

in"_:l’)‘a f l"'

‘.'“ifprovisioniis made for foreign aid

,'.ew'

7t"The effect of foreign aid is analyzed
ctia ;A‘Thergovernment haawfeurwex

ne. relating to each sector.,,Ihus

l -

lternatives (denoted'Eit),%

The assumption of a constantxmarginal and average tax rate. is not a

necessary assumption.(,The tax. rate could: actually be, considered. as, an
instrumental variable.:, ‘
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"Expenditure in the agricultural sectors ieﬁueed.to'accumulaté soc, which
is accomplished by hiring labor at a fixed wage rate,Y . Thus, Eit =‘”iit,
(1 = s, 1). This labor engages in various extension, general ed“°3P19?§l’;?¢q
other activities that increase productivity in the agricultural sectors.7o

Since labor employed in these activities is specific to either the

commercial or. the subsistence agricultural sector' the government is confronted

with a. ch01CGZEf investing in'none, one, SOC in these'sectors

or both sectors.;ﬁ

(10)

and

ii;".,.;j",,’; (11)

subsequent periods."

lternatives of a’ different nature are available ‘ The*govérnment’

canaihvest in capital accumulation in either the manufacturing or’the’ capital

'70An alternative interpretation is for this labor to engage in labor-
‘intensive capital accumulation such as a road or dam. Labor-intensive capital -
‘accumulation also is assumed by Lewis [33, p. 1617 in his discussion of capital

accumulation by means of monetary expansion.
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goods ‘sector.. In the manufacturing ‘goods:sector;" the government must purchase
lnvestment goods at the market price, P3t’ and the amount spent on government -
inveStmenf”iﬁ”seEtbf 24is:E” f P3t12t These investment goods are combined
with ‘the “dapital ‘stock’ available during period t" in sector -2 and used“in

productidn /in Period t ¥1:" Government ‘éxpenditure on capital ‘dccumilation in

the:capital’ goods:sector is similar with: Eaf'é P3tI3t

These four-alternatives- provide the government‘an investment choice. -In
the;twé:agricultufglysectors;]tecnnO}ogicalféhengejie]a}funCtidnE6f'ggye:nnent
investment in SOC.  -This investment tends-toioffset diminishing marginal
proddctiVityfftqﬁﬁgwfixed}lgnéj1nput*actinglaskan:"additional-factofﬁﬂ 1f
agticn;tu;aquutput{isiexpandédﬁtﬁrdugh«nubliéiinvestment;fthefgove:nmentfmust
decide whether: to invest in the commercial sector,the subsistence sector; or
thhp@ngﬂtneﬁngernment;iSJto?have;a@legitimatégchdice;tthere;mustﬁbegaltér:
native;uses, for. funds ithat' contibute, o weirare.: Government: investment,in
manufacturing goods, will have.both.direct and’indirec t-effects on welfare:
Oucpuc Wikl be;available;for, :both’ consumption (direct. effect) .and.foriuse as,
@ ractor.or;production.in.all.sectors .(indirect effect).. .Investment:in the
?iap. 1Lal,/g00ds;:sector, has its pay-off .only,in ‘increased,productive capacityof,
““S section.in the -Subsequent; period.. “Since capital goods are not. consumed,,
thisgincreased capacity must be.transferred to either;the commerciél*agricul-

tural or the manuracturlng sector_ betore any pay-off in welfare is realized

off‘lags two‘perioas

v' nment chooses(to invest in SOC there is the,pdded pay‘off of job¢

oK erl:u.a.u putabers 4

If the;g

creation’ during the current period,-
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FACTOR AVAILABILITIES

Land

Land is assumed fixed for both agricultural sectors and there is no
provision for its transfer between the subsistence and commercial sectors,
The ;no-transfer provision effectively excludes the "commercializing" of the

subsistence sector.

Labor and wage rates

Labor is mobile‘amqngfthe}séEEOtsidnd?tdtaljlabot;“Ld;;igfempldYéd. Thus,

To ™ Ter lye P lse * Tae AT2e F Taee (12)

'Wagefrates;ﬁmeaSurédwih”Ce:ms%bf&manufactured'cdnsUmerﬁgbdds;%indfcgﬁed
by %, are"assumed to be"sticky 'in.a downward: diréction in‘all“sectors: except’
Subsistentd HEELAULEEE L In S EHer words [ 1ibor ‘Fecaives’ d Ifixed vagel W)
exceptin’subsistence -agriculture.; Labor:in'the‘advanced sectors’is’paid-its
marginali-value:productivity. " Labor ‘unable 'to'-find’a'job'in'advanced ‘sectors
at’ this ‘rate'is"employed ‘In’thé subsistence‘sector. It ‘is“assumed thatthere
are:.notenoughi“jobs 'in ‘the'advanced sector to':permit:all labor‘to ‘earn the™
wage 'rate W - Conseqiientlythere ‘is "surpluslabor" in’the ‘economy, ‘and ’the
marginali'value productivity ‘ot iabor-in-the ‘subsistence sectorig-less''than"
W, (The supply-otr~labor to.the’advanced sector thus is-perfectly’at a'fixed
vage rdte.)!7 This ‘'situation ‘prevalls until 'so mieh’ labor' s withdrawn ‘frovi the

spriéﬁéﬁéé“béEfdf?thhf?th%?héfgiﬁélgprOHﬂctivftY?bfjlabdr?inwthé*Bubﬁiétén¢€

71ThishVéry*réstriétivezéssdmptibﬁiPtecludés;cértain>dévelbpmentalipOQSii
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sector increases sufficiently to force up the real wage rate in the advanced

sectors. 72

Manufactured Inputs

The output of the manufacturing sector may be used either for consumption
or as a factor of production in other sectors:

Y = " g + + C

B " i
20 % st Pyt Tt Tt O as)

Cepital Stocks

A given stock of capital initially is available in all three advanced
'fsectors. This initial capital stock :(denoted’ Kll’ 21; and'ﬁ i) may be aug-
ﬁmented in subsequenr periods through investment which involves the purchase
o goods:trom the capital goods sector. Once capital is placed in a specific
‘sector it 1is not’traeSfefrabie Ebiothe:jsebtors;- Capital goods-placed in the
~manufacturing goods sector is equally productive in all lines of production.
oince Gepreclacion: 1s 1gnored;.capital’ in period- t'is the sum.of the
initial capital stock and -inves tm'ept":fe'}"_iovf',"’a’ly_ll ’pf:;évidusg ’éetjiéd.s' .- -Since the only"
sbufcéiofﬁinVéstmentffuhds}iﬁkthc;commerqu&gegr;gg;;gra;psectqrg;syryomiprig

vate savings, thejcapital’stockiin;iperiod.t.is.

(14)

‘Two}96utce8_of:investment.funds;gpublicfendrprivate‘savingsfatevavailéble‘fbrﬂ

, 72Subsist:ence labor income is discussed in detail in a later section.
Todaro [61] suggests that, in many less- developed countries, labor tends to
migrate to urban centers even though jobs are not available.
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_capitg;:acgq@ulatipn in the manufacturing and, capital gqods~§ectqg§gm1§§: the

_manufacturing sector

(15)

i #lgg)e (16)

1In:a.closed: economy; .investment goods must be.purchased from' the capital-goods

sector, which has.limited'capacity. The'capacity constraint: is

‘ L : ‘ i " 4 ‘( -’: o IVT' .
Yar = Tae t Tap t T Tap M Tas an
In addition,;.a limited supply of savings: can be utilized to.purchase these

capital. goods.

INCOME 'DISTRIBUTION'AND.FLOWS'
In-this section, prices and outputs:are:asstmedito be-fixeéd:
Since: the government collects taxes at a constant rate, |, this is equi-
yaléntLto’taxing3government employees and ‘all outputinet:ofi payments: for

:manufactured inputs, Thus, tax revenue is

My = S APRY L (1 ) et Y (0 PR (1 =)

I"'r ,&Yﬂ%f (‘]‘L’Lx, & --{,A o o

s T Y ;
33t ‘é g+ :Ll't", )1 (18)
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. In. each of the privaté:sectdrsiiﬁétﬁincome‘after;tgxgpgjsfggﬁplbtely;
diét:ibut¢dﬁamdﬁgfthé;faétbfé“dffprodUctioh;;ﬁLaborais“assumedﬁtoj¢b§30§é?dll

of its.income after taxes; bitincome earned on'capital is saved. D

Subsigtence sector
manufactured inputs ‘at ‘the'market’price. These factors‘are ‘émployed at'a

‘Level -such that MVP. equals cost, or-

a28t:

QP Y D P 2 :
a»l{‘ﬁl_;t}:s toanund Q9)
The rewaining income.in;this sector.is.attributed:to labor; which"consumes.
a11:1tsagncqmegqfter¢pay§pggtaxes;;@@hus;ﬁnetxlabor¢incbméﬁiﬁfthessubsistence:
sector is denoted as:

G =)0 = Py =i (L= Y (v YR Y :

L}*"")(l*”7f12?1t¥stv%”(l ”%)('2-*-14¥P1§¥S&§ (20)
‘where a, and o, ‘indicate the constant shares of output earned by labor ‘and
landﬁﬁrespectiVely;4[As$uningjthatﬁthéﬁinédmé?éafhédiﬁy}Eﬁéﬂléhdfféiébﬁéﬁdéﬁ
by the peasant operators is equivalent to.assuming. the peasants:own the land
they are:farming andthdtthese subsistenceoperators ‘do not save.. " An

alternative interpretation is that the landlord fails to ¢collect any rent.

t??Thisﬁis‘a:strongercassumptibn”than Lewis-'employs.: ‘Lewis'allows for: some
leakage from income accruing to capital [33, p. 169]. Fei and Ranis, on the
other hand, .assume all income on capital is 'saved: and ‘that some additional
savihgs'are forthcoming from the agricultural sector where no capital is being.
used [12, pp. 29-34]. .Jorgenson [23, p. 326] assumes that all wages are con-
sumed and: ‘that all income earned on capital is saved,:; Only Lewis considers
public;SavihgsfwvAs,mentioned»above,'therconstant“marginalﬁahd“averagevtaxf
rate is mot-a‘necessary assumption. ‘


http:saved.73

By assumption, we have

(12,f>741 pltYstV' ;St" (?;)

f--.r,e,s.u Ltsin.a perrectly elastic, labor supply.to.the advanced:sectors, .

fCommercial agriculture

Production in sector 1.differs from that in sector 's:since’capital is'
‘used’in the former. This capital as for all other factors; ‘earns 'its mar- "
’ginal value productivity in every period Labor is hired.at the constant.rate
?w ‘and 'manufactured : inputs are purchased with land in the commercial sector

'ownedxbyxthe;capitalists;74 the incorie. distribution ‘relations*respectively

-for manufactured ‘goods, l'__labor, and capitalistsiare '

(22)

(23).

(24)

where Ky, and. b1 s.denote ‘the rate of.return on capital and’land respectively.

Manufacturing and capital ‘goods “sector

Income distribution in: this sector isJSimilaryto thatwin ‘the. capital-

goods sector. . Only the coefficients:differ....Since manufactured goods are

, 74The term capitalist isused. as' an abbreviation for "owner of capital.
stock " . The term capitalist. does not necessarily. imply private ownership.in:
the sense that individualswmust own the capital... However, private ownership
is perhaps the most meaningful interpretation for the decentralized model
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~used'as an input in their manufacture, the MPP equals!ohe, ot-

APaetan, 2 Bacfaer, &

' Foi labor

VPare = Mo a0

.and the capital: owners receive the income:earned on capital

*3P Yo = Ko Koy @n

2¢ Tepresentc the VP of capital.

where K

' (Bor, manufactured inputs and labor respectively in, the capital goods
fseCth;
(28

1Py Yae = Paelae

and

(29)

| The' 1ioiie"decFiing to edpltal’ oiners s}

Dalae¥ze T Ry Kae (30)
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where Ky, is the MVP of capital.

Labor income and consumption restraints

| Under the assumption that all the income earned'by’ labor:is consumed on
agricultural and manufactured goods, the only savings from this income soufée
is via government as taxes collected f;bm labor, .Since capitalists save all
their income, the aggregate consumers' budget:'restraint. is H

) ¥giPre r Pa i Pe  Ya¥aetae

ot PZtCZt

(31)

rtd(L t + L

+ 8¢ Pap Tyt

In addition; consumption in any period:.of the planicannot fall below . the"level

attained in the preplan period; .as:

“and’

(33),

(34)

The'income /earned by’ the: capitalists,is;used;to;accunulate, more, capitral.

The ‘allocation of: thesé fundsiamong:alteriiatives 18 somewhat:complicated and

75A -similar constraint ‘applies to; the consumption of manufactured’goods
and ‘is'given as'[2/13]..
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and is'discussed in the following section.

'PRIVATE 'INVESTMENT'
Investment,béhaviorﬂhas,been;a‘topic*bfycontroversy1in?econOmics;uvIna
‘vestigation of this- controversy is not .the: purpose of ‘this study. Hence;
some simplifying assumptions are used to specify investment decisions of the
capitalists. Capitalists receive a return from' their ‘capital: stock in each
period. 'This rent is used to accumulate more capital by purchase of invest- .
ment}goods?from“the’capital.goods5industry.f;Theirﬁoverall.budget_constraint7

thus. is-

(L= VNBy o 940Py Yo p + vaPoy Yo o 53P3 Y3

G5

wnicn requires:the:value ot private savings'to equal the valie of private
investment..
‘pjgwegassymextnatgcapitalists;allocate-inveStment~among?the;three"sectors;
tbfnaximize?thefexpectedﬁréturn:from:their capitalgstocks;in“periodrtv+ﬂ1?an&‘
~ that they expect all, prLLEb ana’ L4CCOT d110€arions 1n subsequent periods o’
remain,unchanged These private investors, however, take fu11 account of
governmentw1nvestmentgin;eitherqsoc;inhthe agripULturaiﬁsectorSﬁor?ingnpr;vg;e{
capitaiginuthe:manufactUring?or?capital.goods sectors. . In addition. investors"
'[take;intoﬁaccount}ekoéénous?technical changesain‘manuﬁacturinéiandﬁcapital
goods: séctors.

Symbolically, they’attempt to'maximize expectedior anticipated:revenie


http:iica'l.ly
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e N . 8182
'S8y 80Py Gy Pl T

]{rx.x'Z (R ﬁ.i { 5;‘( 3) e ",“T ;61 g 62

22t * T?t + sz
n ’)Sak

?,"3F3t;1‘3f

(Mt + I3t (36)
where T' '+ 1. ‘This mist be maximized subject to-the budget constraint (35)
without disinvestment. Formulating this as a constrained maximum through
introduction’of a Lagrangean multiplier;, Z, and applying’the Kuhn-Tucker-

conditions [271, the following first order conditions result:

Iog on: =037, 0 > 03 (38)

T T 0

39
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where
A= 3300, 8 8Pt 1’3;’:5 o)
_ z T vV |
ZtW YaFat (1 + €) PP Lz: J 41y
and
R R 2 @)

Conditions (37)-(39) and.the budget constraint (35).specify values of

»Iit;;IZt’ 4ugu}3t ithat maximize. expected .revenue for the capitalists.. Under

the additional, highly restrictive assumption that Ilt’ It2’ and I3t are

positive in all,periods, these first order conditions simplify t0°

b N S E RSt EESE PN 2N
AGEQ = ““’\Zt.(l‘?.t’ S CWEL IZt) ‘37 (43)

and
Sl ‘1t SR T A T T ,;Zt ;F-“IZt ) (44)

Equations (43) and;(44);;alongiwith;the,budget constraint.(35),define optimum
levels of:investment;in“thesthree:sectors.:

It is. useful to digressiand explain;the: implications of:the.assumption

that Ii is ‘positive in-all. sectors. - Under equations (43) and (44), capital-

:ists:aiﬂocatevinvestmentusoutnatﬂtneavalue*ofﬁexpected‘marginal:revenue;ig
‘equal in~“all’three:sectors.. 'In each period, capitalists-must have sufficient
investment:ifundsito:attain an.equilibrium. ; Under; the less:restrictive .in-.

vestment.criteria ‘of . (37)-(39), capitalists-invest.in the most proritable:
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iiﬁqqst:yvuntil either the investment funds are used up or their share of
expected marginal value of each expanded investment falls to the level of thé
second most rewarding opportunity. Then, simultaneous investment is made in
the two most profitable industries until all‘thé‘investment funds afe ﬁs;d uE
or until returne on capital in the two most profitable lines fall to the return:
‘level expected. in the-third industry,. ~Simultaneous-investment then is made'in
all 'three industries to the limit of investment funds. Sufficient funds must
be avdilable to attain this state of 'intersector-returns‘equality if; the.econ=

omyﬁis;;dﬁaffo:dithevVluxury"ﬁof'balancedggr0wth;76f

WAGE,"PRICE," AND : QUTPUT DETERMINATION
The purpose .of: this section is to discuss.the operation or ithe:model
aside from' the influence’of the government. ' Capital’stocks”in’each’ period;

(Kl’ K, Ké);jéfe‘takéﬁ?asfdhté??*THefgﬁéStidhfﬁoW?is?hQW?céﬁéﬁméféj

Kys
capitalists, laborers, and entrepreneurs interact within each period ‘to'deter
mine ‘wages, prices’iand outputs. ‘A simplified model’demonstrates’that there
are-two' 'degrees. of freedom': 'in ‘the; absence of government,:"These 'degrees of
freedom' subsequently ‘are-used to choose ‘a numeraire for;prices ‘and:define:the
exogenous wage rate;

‘Consider the following simplified model where the number: beforé the:'a'
on' the¥ éguation nuimber” 1ndicates the basic! equation’ foriderivation:i Time
subscripts are omitted:since only one:period:is*considéred; iiIn*each*period
consumers?’-(laborers) attempt tomaximize aggregate weltare

Wi=iWi(C (1a)

1’ 2)’

ithesis’and reasons thatithisscan:
Hirschman argues “that: unbalanced

76For ‘a“éritique “of “thé balanced-
‘not be attained, see. Hirschman [18 

TS T

growth may[be desirable.;
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subject to. their budget '(income):restraint

.P N

PyC, =IT(RIYY. (31a)

2

;where}Pgahde.ateﬁéédgdrs:fépréseutiﬁgﬂ(gi;pgé;;gj) &ﬁd,gyégigi;iyiiiyéy
respectively. “‘Consumer theory indicates that this maximization leads to a
system ot . demand equations. 'that:are homogeneous of: degree zero in prices and
incomes. Since nominall-consumer ‘income'in‘this model"(31) is homogeneous of
degreexzerofin*priceé}77 the resulting“demand “equatiorns “also’are homogeneous

of degree zero in'prices. Consequently, the demand eqtiations are sufficient

to.determineiionly relative prices. The two demand' equations:are denoted as

p=ctenyy (45)

and

(46)

.Next consider: production’in ‘the commercial:agricultural sector. The

‘production’ function,

(7a)

77

(22ay

JZTheEszScrig;Qypn&;Héffﬁﬁéﬁiﬁhé?dénote&nartialfderqutives
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‘and

P‘iz"il'i -0 (23a)
imply a short run.supply equation

s VB B, LK), @n
Similarly. for,the. manufacturing.sector;  from:

¥y AL K (80>

2 |
Eolle, = Fa» (25a)

o

and

iwe’get the supply equation

Yo =Y (By,y W5 Ky) 8

The analogous: equatigns relating:to- the capitaligoods sector,

(9a)

Bllpy = By (282)
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and:

(29a)

(49)

‘Since’employment in the'siibsistencesséctor’ is’a residudlithere iisino
derived‘demand for labor for.this sector.’ ' Consequently,:the supply equation
for thersubsistence sector:is of a somewhat different nature; From:(22a) -and:
(23a) for. sector:'l, we get ‘an equation indicating the derived demand for 'labor

in‘sector:;1.7;This is denoted:as’

(50)
- Similarly, for'sectors:2 and 3.we:get derived labor-demand equations denoted as’.

IR K) R

and :

(52)

‘asf-‘

(53)
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/From (53), the production function’

v =H~5 (Fs ’Ls)’ (68)
and; the first order condition
(193)
on'sfor the ‘subsisterice sector,

(54)

‘From the first order conditions (19a), (22a),(238);(258), (26a), '(28a)y

.and- (29a) ,we ‘obtain’derived ‘demand eq ﬁfat@:i,.q;is‘ _for manufactured inputs .-

0 Sy K )y (56)

(57)
and

(58)

$inf1arlyy;the’ derived denand equations for nvestment goods can be derived
‘from’ the’ F1rst order:conditions' (43 }dnd (44) and the capitalists! budget

.constrainti(352). . These investment:deuand: equations:-are-.
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L
"

:I}(Pgﬁw’VK)Q (59

‘ ']:2'“’ s KDy (60).

- ey
L
N
R

1R, 0 K (61)

By:making the &ppropriate subsitutions, 'the:followingmarkét equilibritm

equations are obtained

YHPye Poo M Ry b ySipeoy y 10) =0l (pyy) = 0l (B, 0 Ky Ta) (364)

for'agricultural ‘goods’,

(Pys s Kopdum PPy 04K

for manufactured goods, -

R)I= TR R) DRy ey K ) 1By KD, A7a)

for. investment: goods,/.and‘.
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(128)

for 1abpr,

Four ‘equations:now:determine: four variables, P .»--and W, However,

.ﬁzgaand;¥éiy¢:e;spbsti-

‘tuted into (12a). :Thus, (12a) cannot be used as an’equilibriim condition to

:1naoraéféEa}aétéfmiﬁeyt;fiht(sayfﬁthéa%aigéé“fgg;gr
‘determine'a wage rate, 'In effect; a fifth variable; L ; Femains to be
determined if (12a) is uséd a5 an equilibrium condition. This leaves three
requations and four: unknowns, ' By’'choosing a numeraire and identifying an:
exogenous wage rate, the system becomes determinate.  Thus, two equationsare

“added:

(62)

63

1In other words, manufactured output: is;chosen;ds the numeraire, and"labor is
‘paid an exogenously determined, constant' amount, ¥, of manufactured:goods per-
period,  (lnese manuractured goods. can, '0f.course, 'be bartered or traded for .-

R

.agricultural goods).

A digression on supply response in agriculture

Much has been written about supply response in subsistéﬁégfagricultuﬁefza

78593' for example, the literature cited by Bhagwati and Chakrévartygtéjf


http:agriculture.78

g+;57a=

;This section demonstrates that, in the decentralized model; wsubsistence

ioutput might respond inversely to a price 1ncrease. This inverse-response}

:however, can be more than offset by”the increase of the commercial .agricultural
Gt
'SectOr:

A simple means. of - specifying supply ‘response is to ‘make -the ‘appropriate

nsubstitutions 1into*the’ twoﬁequations.?g.'

(64)
‘and
Y OF;! ton
S0 S B U et GReh |
wwe= HL s + H ‘
0By 7 TRy 0P L1°P1 (65)
From: (6) we obtain
’-{"n J( =;~ 1 ‘q‘
LR (66)
-and
(67)
(68)

' 3K o
_— 791n the derivation ‘of ! K6S)£it‘ha3rbeen .assumed that!- arl ='0,7.That'is,
this section deals with' short= run“supply responses. R |
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and: (53), Eogether with! (23) yields,.

(69)

Subgtituting {nts’ (64) yields

5= l
al 1‘p1 1rT T z)uk, by (utey 32 IFBI)

(70)

‘This will be negative:if’the;absolute value of:the second ‘term on. the right
exceeds the magnitude: ot ‘the first.. In other:words, output’from the’subsis-.
‘tence sector;will decline:as:the product price increases if the effect:on
‘production resulting from the exodus: of:labor from the subsistence sector’
(becgqseaofethe;moreelucrativeajobsxbeing¢creacedu1n;theaeommérciaxrsectaf)
manutactured: inputs. This possibility does: not exist for total supply,:however,
as.ig clearly evident by adding: (70):to. the analogous equation: for'the com-

mercial ‘sector. This result is'

(71)



, marginal‘productivity of labor in: the subsistence sector is 1ower than in the o

: commercial~settor.

~Finite Planning Horizons and Post-plan Considerations:
Whenionly a rinite horizon is considered. for inter-temporal development:: .
_;planning, several: interrelated problems arise.so Two: of ‘them involve the length of :
~the planning period and the allowances made during the plan for periods after
:the'planning period.

‘The choice of . the planning horizon is crucial in an optimizing model.. A%
oglén]that is. optimal for T periods may not be +ptimal for T + 1 periods. An
ideal,model’would,be one in which the optimal plan for the first periods is
invariant, regardless of the horizon being considered. One theéoretical solu-~ -
‘tion to this problem is a horizon with an infinite future. 'Uncertainty re-
‘garding the future, lack of relevant data, and computational difficulties,’
boweyeffyioysriébly[feSultWingfinite”horizons,in:empiriqal,applicationsigy

- Truncating the horizon at T periods, poses'the.question as to what:
;ﬁappgnsvin“periodsr1mmedia¢¢;y;f911§wipgggegmipgpibn;ogipﬁéﬁ§1apf,;g§§ggy;gni
‘activities: and:possibilities are. conditioned'by:the productive:capacity
2béQﬁeathedxto§the7post—planierarf&If?ﬁofspeéielﬁbroviSiondis’made*to?hrOVideL
some: 1ncentive to'1nvest. Or jaccumulate productive’capacity in the-latter:
stagés’ of the plan; decision makers would.emphasizé current consimption’ rather
jenan accumulate capital. ' Une possible:soultion;is to require a speciriea

capital stock 'in- period T 4.1, ‘Another possibility is to provide an additional;

805 s

:»m~ﬁ&ﬁmmmwwmmmmmwmwmmmmmt
[:7’-1" o S et B D TINAC T I Y SN Ve B PR . AR AN L

LS

81Foq@a‘discussion of some of the difficulties involved 'with considéring’
infinite planning horizons, see Chakravarty.[6].
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e
incentive’atfthe>end~of'the"plan»by'attaching a:special~va1ue,to:any¢capitely
oe&heathed*to”posterity.

o In the present model, the incentives to. the private investors in period
’t‘are‘a function of prices, returns to capital, and government investments in
.period t. The same considerations apply in period 7. The investors are ae4
;sumed to behave in the same manner in the last period of the plan as in any.
other period since they are not "aware'" that period T is the last period 'of
the plan. However, the rules specifying government expenditures provide no
incentive to invest in private capital accumulation or SOC in ‘the . final period
.since this investment does not contribute directly to welfare in period T,
,The;only;payoff;realizedrinjthe;pianaperiodbisithroughfanyfadditional ‘employ-
ment in the placement of SOC. . However, the: government collects tax revenue
nhich;must;be spent. -The rule imposed on-government expenditures in period -~
T is that expenditures in the final period 'must be allocated- in the same
ﬁrbb'or‘tibﬁévas;:ipf'pgti?é""rr}f'{f;{ 1. Defining T'= T/ - 1, these rulés may be

fpecitiod as

(72)

(73)

(74)

‘and'

@3

Thi@”comnletes the: formal lpresentationiof ithe. model. iﬁéﬁmﬂdﬁlhigﬁdpf

timized -in the:following section.
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tdfasﬁbwﬁéfibf9a1£fé:¢ﬁﬁiab1é£c6nvéxhcoﬂsctain:s:ifA11i6afiébiEANaﬁseaaasasa:
riegative.  Application of the’ Kuhn-TucKer first-order conditions‘r271; fnvolves
formulating’ a’ Lagrangean: function in the mext: section.’ The first-order con-

ditions for the decentralized model are presented:inthe nextisection:

IhejLagrangean:Function:

The Lagrangean multipliers are denoted as Z; , where:the'subscript. i

it
‘correspondsftq}théfnumber;qf%equationsﬁpxesented}garliet;:;Thé;sUbscriptIt
refers to the time period.. :The constraints in the function are formulated:to
require:the associated:dual variables. (Lagrangean. multipliers) to.be positive,
(with:the :possible exceptions of Zpser Pppgr 27’;_»’ ’ ?73»‘. Zq4»-8nd 2,0, which
can-be. either positive;or negative):  Letting T ;= T.- 1, the’ following

Lagrangean function résults:

Vo= BHCrp ek Valop = By # “1};2-;'7;;1;3?.,@ H22C )t)(? *+ o)

X O R QUYL L Y
6t,(ﬁ”q st thqt = Yep) + % Tla Gltrltrltl‘lt

R R T 3
e )? 3t I?fK
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e s r : - i .‘,‘. L . ‘o - . - A . - E ‘ T e ‘ .-
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774(?3’[“[2'1"\17 P’i'r 27 'r)

i
?bd

;iﬁf (Pam ?T T P3TI?TM ) (76),

jinisubsequent sectionéi(IO),}(11),((14),;(16), (18), and (40) (42) ‘are -

“treated as though: they have been elimina:ea by ‘substitution. - - However, the -

.

videfined‘byﬁthese questions are used whenever this simplifies notation;

" The :First-Order ‘Conditions -

j,-"I.‘kjéL;fi.’:l.‘i."et:''-‘c''>"1‘."der_yrf‘c'oncl:.t:mns;mr:‘anfop,t::l.tnum,,r:e_'suy_lt:ing:'-:»}if;:mti:ft:h‘ejfnzapp‘_]‘_.j.'¢;r'ay;1¢',‘n‘-;‘a_s;
of the'Kuhn-Tucker conditions' to' the/Lagtarigean’ functiont’(76)s are now presented.

Under the Cobb-Douglabt productioni furctiohs: used, asbuntng ‘thats prodictionis’
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positive in all sectors implies that factor inputs in every period are posi-
tive. The simplifying assumption was made previously that Ii > 0 for all i
and t. Constraints (32) and (33) require C1t and c2t to be positive, and it i
is reanonable to assume Plt'and P3t.to~be.positive. This leaves only the
four izovernment expenditure variables to be subjected to the corner conditioné;

More specifically, the Kuhn-Tucker‘conditions are applied to the four vari--

ables Lst’ L

an
(78)
(79):
L +‘izg4»+ z”‘p (1 W(e“ "6 )1‘=(f’ (80
A +7 +7 W 1 v “- R

+”%s<1-4'>V3’= 0*<t=1 (81)

Vvq917+P3“1”1’ 728P351 + Z9P35;
a7 31 3(1 u)ﬂz * 7asP 3(3_. ‘1')6 (t=1.,'r-2) (82):

828ubscripts on V denote partial derivatives (e.g., Vx = )

" plicity, time subscripts are omitted whenever this will : : 1
not cause any confusion, In 2ll cases, the same first-order conditions apply:.
to every time period (t =.1, . ..,.T) unless . otherwise specified.:
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Tf"‘

Y3

(791Y21/Kzl’* -;ze’éagggst

71-t+1
o)

-+..(98)

7(98).

(99)

In addition, certain special: first-qg@é?ﬁﬁ@ﬁ&ifi&ﬁéfiﬁéfﬁéQQitgdftp“
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‘plan. These special conditions, resulting from the restrictions’placed on:
thefallocation of government investment during periods T - 1 and T, can be
derived directly by differentiating (1) with respect to the appropriate'
variables for periods T - 1 and T, and applying the Kuhn and Tucker rules.
Since these‘cbnditions are not crucial to ‘the subsequent discussion “they ate
not pEéashted.’

“The 'first-order conditions “in (77)2(99) “dnd’'thé specidl ‘conditions res
1ae1ng;t93;neg;aec'cwo;perioqs“o:ﬁthe“planimustﬂbé;bbmﬁinéd?ﬁitﬁ?tﬁe*édﬁaﬁiéné
of theiigdel" to “déternine Vallies for the  variables ‘thit will dptitize (13
:;Tfhé's‘téal'ev‘i‘n? ‘equations’are”(6)(9), " (12); “(13),. (17)%(19), (22), (23)57(25).,.

Eoe

(26) 5 (28)757°(29)5 (31) - (35);(43) 1" (44) ) "and” (72) 5(75) ¢V Fa1 Ture 'to  consides”

a11*firstﬁdtdérf¢dﬁ41§£§ﬁqffélatingffothe”lestffﬁéfﬁétiﬁ&eﬁaf§ﬁhécbiéﬁﬁ

LEeBULTS 1n. & certain amount oi indeterminacy “in' the earlier periods ofthe

Ehis indeterminacy:

plan~as,wellgffThe subse§nent’disensstnfiéfﬁbéﬁgffEEEedlf

In"thé et 'séction ;" factors “infliencing the feasibility and désirability
gfginvéeEinﬁfin:SOC:infEﬁeféﬂbéisﬁenéeféeetdy’inﬁdnembEriedfhfefdiséﬁégé&f
’Theﬁsﬁbséqﬁent'Béctién‘diSEﬁsééé“tﬁé“fémeiningfinﬁeefﬁent“éltEEﬁéfiGEQ,aVéii-
‘EBiéféefEhé”geﬁernﬁénfff?The&eféiféfﬁatiﬁééfeié?ebnﬁafeaﬁﬁiéﬁ'ﬁfineﬁé*InveSt?

'nent opportunitieés.

SOC' Investment in the Subsistence Sector
1Th§]gbVe;nment_has,taxfrevenueuto allocate among the four.alternatives

t ’in”each”period/  The optimum‘levels’' of ‘these variables’

must 'satisfy - conditions ~(96)-(99) in ‘each of“the“first -T:2" ‘periods;"" Thus,
.the government “should “invest 'in“SOC “in"the subsistence ‘sector’ in pericd ¢

onlyif'Vy " <074n (96, ‘THis ifivlies that

ot -
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‘Where the terms.on. the ‘left .are social pay-offs and:those on:the right are
social opportunity:costs. An interpretation of (100).is that, if L. . isito.be
in,all;subsequent plan.periods,of labor used .in subsistence;S0C accumulation
in;petiodat;plUB;theEsocialuwalne;bfgincome:paid;toﬁlaboroonetheV§OQ;groject
must ;belarge:enough tooffset thesocial opportunity cost of the labor em-
ployed;ongtneipgojectgpqugthegeocielgoppottunitygcostgoﬁ;the:governmenta
expenditure,5? Thus_the.problem isto identify,those particular characteris-
tics of .an.economy .that will contribute,to, fulfilling this fequirement.. From
(100) a. number,of: factors .can be identified.

We first discuss the. coefficient A. Ceteris ‘paribus, the larger the

megnityde of A;the more.productive SO0 will be at all levels.G,, and conse-

iquently&”the.higher the optimum G’t/Ys“ ratio will be for any; given set of.

Wk W t
social yaluations of costs and pay-offs.’ S¢hultz suggests one of the crucial
ele 2nts making the subsistence sector responsive to . investments in SOC-is

thelevel of education of the people involved [ 571. :Many other social and

physical characteristics of the people andthe:type“and nature of ‘the agricul-

83The condition which must be satisfied to make it socially desirable to
invest in subsistence SOC in period t depends on the amount that will be in-
vested in subsistence SOC in period T - 1. It .is this type of intertemporal
or dynamic link that results in the indeterminacy in the earlier periods from
not specifying all the first-order conditions for the last two periods of the
‘plan. Thus, a certain amount of intertemporal substitution is possible. The
higher the level of L_, t - 1, the relatively less desirable it will be to in- .
vest in subsistence séctor SOC in period t < T - 1. Similarly, the larger
L s the relatively less desirable it will be to invest in subsistence SOC in
period T - 1,
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ture involved alsa ﬁave impottaﬁt influences on this coefficient., For example
the magnitude of A will depend on the type of infrastructure being'developed“'
(e.g., irrigation systems, extension activities, etc.).

Auhigher A coefficient will make investment in SOC physically more
ptoductive and, ceteris paribus, more socially profitable. Sihilarly,vthef
higher the social valuation of subsistence agricultural production'(Zé;)'lui
subsequent periuds, the higher the likelihood that the benefits aceruing to
investment in SOC in periodﬂt will offset the costs involved. "The‘value“of

‘this variable, Z may ‘be expected to vary inversely with the ratio offC /

6t’

C,, In other words, as the ratio of agricultural productiop to manufacturing'

2t
~ﬂ§urplus"’incteases,vthe social'valuatioh pf ag:lcultural7produétidﬁfmlghtjbe;
fekpeétedlta fall._‘Hence,‘the higher the'ratio:C1/C§3 tpe?telativelj:leaa
*Heéirapléluveatment in Gst,becomea.

'lﬁeiuateihalfsaclaluvalue dfwa;uult/dfglabbrﬂ(ébnsumer)*income}iniperiOd
s ygiven: by Zaq umhla'variahleﬁvaries;diieetly;ﬁlthfthefbfdbertiopgﬁf{the
jpdﬁulhticnﬁewglbvedgi@jsubsistence,agtieulture.g Thatfia?ﬂzértlinc:eaagsjglth
*thegp;QBQrtlaﬁ?of}the»entite labor force employed in theAaubsistence,seetgp

i

(gst/Lo) Egr;aﬁgiveh‘aet of prices, per capita real income to labor de¢11nea
ashthegratleéLst/Lo;inereases. Ceteris paribus, the marginal social value ot
aa?ggdltigual'uaitlof,cqnsumer income (Z31t) will increase . as, income decreases
i§u§]§thefhighetlthe‘proportion of labor in.subsistence:agriculture.ﬂthe;
felafigely,moretdesitable it becomes to invest in G_, .

‘With ‘the right-hand side of (25), the marginal social oppdrtunlty;cost;of

”a'fadditional unit of labor (Z,,. ) is expected to decline as the‘sizeiof”theu

12t
?labor force (Lo) increases. The value of 212 is determined largely by thei

social value productivity of labor in subsistence agriculture, and this value

declines‘as Ly and L, increase.
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The last term on the right-hand side of the equation indicates the social
opportunity cost of using government tax revenue to accumulate SOC. The mag-
nitude of this term is related to the amount of tax revenue available and the
other alternatives open to the government. In summary, for an economy with a
given configuration of wages, prices, capital stocks, SOC, primary resource
base, and technology, the social desirability of investing in SOC in the sub-
gistence sector will increase as the size of the labor force (Lo) increases
since, for a given wage-price-capital stock configuration, Lst/Lo increases
with Lo (Lst is a residual that varies directly with Lo). Also, Lst increases
wighiYst and the "optimum" level of Gst is augmented. An expanded labor
supply influences the social desirability of subsistence SOC expansion through
the increasing ratio Lst/Lo’ the increased social pay-off to employment creaj

tion (Z and the reduced social opportunity cost of labor.

31)

Alternative Investment Opportunities
The social opportunity cost of using government tax revenue to accumulate
“SOC in the subsistence sector depends on the amount of tax revenue available,
as well as the social desirability of investment alternatives. The alterna- =
tives available to the government in any period are expenditures on ilt’ i2t’

and I 1f any of these alternatives are to be utilized in a particular

3t°

period, the corresponding first derivative of (76) must be equal to zero in

the first-order conditions (97)-(99). For example, if i3t > 0, then ViBt =0
in (99). Suppose that Vi3t = 0. Substracting ViSt from (95), we get the -

result that

o =V,

' =0 (101)
I-;t 13t j‘.vf

735¢ P3¢ 18" 3t



-.71 -

and since P, 1s positive by assumption,

3t

e 1 02a)

‘This suggests that, if it is: socially de81rsb1e%for'the ‘overnment:to ‘invest
i ISt’ then the socialopportunity cost ‘of <using government ‘tax revenue (zlét)
for this purpose must be equal to the social ‘opportunityicost of using’private

investment funds (2 Furthermore,:: if '(102a)- holds ;ithen it follows ' immed-

35¢) °
iately from (94) and (99) that.

In‘dther_vords;_if it is,soeiallyedesirabielfqrigevernnentﬂto;invest”ingiéi

at the margin, it also is desirable for it,to,investﬂin~EZE}§}Thisﬁtéaﬁ1fhi

:eonforms.with the balanced investment assumption‘disenssed7earlier;[?If it

was socially desirable for the government to invest in either of the other two -

sectors, then it would also be desirable to invest’ in I1 at the margin.
If‘the,assumption that V= 0 is relaxed -but the: requirement that

I31:
Vs 0 is retained then ‘1T 18 1mmed1ately ‘obvious from-(1Cl) that

218t 2 %35¢. (101b).
~and the social benefit derived from an additional unit of tax revenue must
”always be at least as great as the social benefit to be derived from an
additional unit of private savings. This result follows because of the-uni-'
lateral transfer possibilities from the public budget to the private savings

fund. If the marginal social benefit of private investment exceeds that of
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public investment in SOC, the government simply invests in privatezcapital*in 5
either sectors 2 or 3, The private investors allocate their investment funds
1ﬁ?a manner taking full account of the government investments i2t and ist'

A model of dualistic economy is formulated in the next section. In it,
the government has control over the allocation of private savings. In addition,
it has the tax budget, which may be used for: either investment in SOC or fon
radditions to the private capital stock.»-Anynincome earned onthe capitalv
stock is invested in further capital accumulation.< Thus, both private and
public investments are controlled by the government.. This model is termed the}

centralized dual economy model

THE CENTRALIZED "MODEL
The decentralized model now is reformulated to simplify the first-order

Aconditions for ‘the maximum. The reformulation does not appreciably alter the ¥

SRELN

basic“features of the original model The simplificationnfacilitates the

analysis of ‘the optimum coriditions;

. A Reformulation of the Model

The modified decentralized model expands thefrole;ofptheigovernment;‘"
fplanners‘tpﬁallocation of private investment funds tovmarimiae‘the‘objectiveﬂ
‘fﬁhéﬁion-‘ This modification simplifies the problem considerably and the-
‘restrictive assumption of balanced private investment in every;period is . re-
laxed. Investment in all three sectors during every period is not assumed.

Some features of the model remain unchanged One modification is\the‘
nature of provisions to assure adequate post plan productive capacity Incen-;
tive to invest in the last plan period is induced through a modified welfare |
function A pOSithe weight is attached to post terminal productive capacity '

(GNP) evaluated at period T prices. Letting T = T+ 1, the new welfare
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function' is: denoted 'as:

N sy g gat B3l Ty .
FarlaT ﬁﬁlﬂﬁlngFa&%uIKlTiﬁaﬂJ*s ,K?T

Aside from the new_‘paramete‘r,';’we y fﬁdicatingj"_tihg'- weight or .emphasis.
Placed on the provision for. future generations),all parameters and.variables
are as defined earlier. The welfare function i& maximized subject ‘to the

following set- of constralnts in’ each period (t =1, .i.; 7).

(1039)

(106)
(107)
(108):
(109
(110)

(111)

12y

Yé’.’;"{;_v~;;f1::-.'%:1=15‘1t:»,;‘+f: IZt 4-1"’5‘.?1}31;\{;;‘



AP Y (1. ql) + plty (1-8;) 4+ Y (1=

o+ Wlge + th, ’-3

(114)
(116)

(118)

¥ Py + B, Y 1Ry,

D=

Pltc

16 Y Yo 4

R A

+C

¥i) % Pap¥ap(1-6y)

13y
(115)
(117

(119)

2t (121).

?(1-“’)t(83+84)P1tY” +¥gYo 46, P’%tY3t1 + P3p T,

Cig 2L

;iﬁ;éd&iﬁion, the following definitions apply to variables appearing in

U

st

Kie

3t

(I

-

etTaptIse)

(123)

{125)
si

1i

3i°

(127)

C2t 2 1

“(129)

(122)

(124)

(106)-(109):

(126)

. f{(;ze),
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Many of these equations remain unchanged but are repeated at this point y
‘;ffor convenience., The principal difference between this model and the decen-
-ptralized model involves the role of the government in the investment sector,
‘The government now is assumed to have control over the expenditure to be made
‘Qron two budgets,_the tax budget (113) and the savings budget (122). Revenue
.or purchasing power can be transferred from the tax budget to the savings
‘ hudget toibe used for the purchase of capital goods. The amount of the trans?
,vfer in each period is denoted as PStIt However; private savings (income ,v |
Jearned on capital goods) cannot be transferred to the tax budget,
In every period, the government has control over the variables L ot ? thv.

13, The placement of capital goods is no longer subject tod

’fallocation rules outlined for the decentralized model and expressed in

‘(43)*and (44) As a consequence, the government in the present model has muchr
more power and, hence, control over the development of the economy,

The changes in" (112) and definitions (128) and (129) relative to their .
,jcounterparts in Chapter IT are self explanatory. The modification of the wel-
ifare function (102) is designed to provide an ‘incentive ' to ‘invest: in -produc~.
itive capacity for the future by imputing a social value to' the productive

<capacity bequeathed to subsequent generations.

The First-Order Conditions
The optimization of this model proceeds, as before, applying the Kuhn-~
LTucker optimality conditions to the Lagrangean function formed with (104) ‘ag.
the maximand and (105)-(124) as the constraints. The definitions (125)-(128)
are assumed to be eliminated by substitution but the variables defined aref
retained for notational convenience. Consequently, these equations do not
appear in the Lagrangean function. Although the Lagrangean function is not

presented, we let X denote Lagrangean multipliers and define T = 7 - 1._ The
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first-order conditions result:.

= (u1_2u11ci#i12c2)(1+c)"'-“k7 - Xy Pl,* Xo0 = 0 (130)
N -t 4 \r —-—r . .
= (U2+LL12(‘.1—ZL-22C2)(1-&-0), - A‘{H;.v -;}\18 + oy = 0. (131)

r
v

ey

- + K7 +
“Y3 o+ Xg 4 Pri¥gl(1-0) =X

4“.?

paUan¥ =0

X

=0 (H=dy yuey T-1)

7. '\'12 iy

s .r‘(ﬂ |-"
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12°

Kigvqy + X

o) (B2 Ly ey T =1)

0 (t=l, vuus i-1)

W= 0 (t=1’ see 9 T-l)

(t.=1,

»:xigpi(l-w)(“2+"gl=0 (132)
1'+ xlsqz + xlgaz‘l-y)

(133)

gl iy LYY
1672+ Xpgl 1?2

:(134)

PGSR = i ¥ X8+ ag (12108

(135)
(136)
(137)

(138)

(139)

T-1) (140)

(141)

ce ey T-]:) (142)
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T 5 62 63
V. = 6,9P3.(14€) g3F L 2K # 6o . T (X Yo /Kyg) = X
I3p 337 BEE Tt 73 ietsl (X51Y31/31) = %o
- XjgPge € 0% I3 Vp = O I3 20 (131

The following special conditions apply to the final period of the ‘plan.

Ve . = "P1r"1%%1 st P xz 1Yt = Xgp + Xy = T (136a)
oA Bym B2 83
L= 7 J ) Q
"V.Flf = °.P1731_"1('1TF17 Il‘KlT . +.X318 lY /F
“Xgh + Xypr =10 1372)
Vl-l ¥2,Y3 oy ;
vFZT = ny1(1+€) rsz 27 LZTKZT -9 +'X4,rv1Y‘2'.r/F2'.‘. -,-~:x~8.,.<
> x1‘3+ =0 (138a) -
: o _§1~1 62 03
= € ” -
VF37 AP, 81 (14+€) a3F3r Ty Kap -9 4 X, b 1Y,31_/F Xgr
+ Xygp =0 (139a)
V. =P A Fﬂ11"2-1 Y /1. =X =0 (140
Te, - 1172% s sT ST + "(21'“2 s.”'sT 6T a)
Q [
)} 1 qz -1 83 ‘
le.‘ = 11. BZO‘l lT 1. 11. KlT + X3T82Y1'T/I'1'T X6T

- Xqg7% = 0 (l41a)
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(142a)
(143a)
. "X 2 i A '3 R B3
Moo - 1 s v i PN ;s -
'{PlTﬁ 9(15 sT sTL 1G1T 1TIiTK1T)§+ de*WlY? (l il )3+? m(l 81)1
ur 1Ys¢ " Kigp 8V \'15732‘{ 18'1"'(1 Vg g
*%aigiTjﬁ?vrwpy.} + YlgT(l-?)(83+R4)Y o; (144a)

Vi --‘a(l‘efﬁf w8155?§53*‘ X p bV (1280 Yarm Ty o Ky,
Py, T M) TFATIA TGS + Xhorl) f3r = Lnl 7 Kagy 81 Yar

b
W

17r
ERES SRET s st HES o IS iagayi
21\;125\37}‘ (14584

' With the letter X denoting the Lagrangean multipliers,”the’subscripts on the
multipliers indicate the equations and ‘time péfidd'with which they are associ-

ated.

SOC Accumulation

1f in any period t, it is desirable for the government tojinveétf;h
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subsistence sector SOC from (147) we have the result

] ‘ T ) '
\ l 1 - ] o = ‘ "v-! . 1"‘ w
\qP “s Sy T+1FsTI§7 \:i=§+1 (X21Ysi/G51)< .(X10t Xyge) (1-¥)0 + Xst.,
UJM-!)W .
“'6a)
where X2i represents the social marginal value of additional subsistence agri-

cultural production in period i > t, x18t is the marginal social value of
additional consumer. income generated in period t by employing labor in SOC
accumulation, and x6t and xlOt represent the social opportunity costs of labor

ahd government purchasing power, respectively.

Comparing (146a) with its analogue (90) obtained earlier for the decen-

@ralized model,the only difference.between the two is that‘the'first term in

5e

(146a) is absent from (99). This term represents the value that society places
( )( =‘ .’ i for

on the marginal value productivity of SOC in postplan productive capacity for

the subsistence sector. Since this terw is positive, the socially desirability

of investing in SOC for. sector s isqgreater, when apacity has a positive

value, than in the. decentralized model where the social value of terminal
productive capacity is:'not considered:
Turning now to the commercial agricultural ‘sector, the condition that

must be satisfied if L., is to be positive is

1t

G L 17 F51152KB3 P+ N & /G ) = X
Far 1L, T TN, Ty g 31 11 11/ - ‘6t
“imtall
+ W=0) Xy, = Xyg¢) (147a)

Comparing (147a) ‘with (146a); we see thatsoriety can be indifferent between



)
-the ‘post:terminal marginal prodﬂctiVity’dfFSOCwin*théﬂtwo agricultural:sectors

since ‘the same valuation (9P1+) is ‘applied to both. -

Some simplifying assumptions and notation

To simplify notation in the remainder of this section, let T'=T4% 1 end

define the following variables:

A 31

B2kB3 .
7181p F17PRIg = Y10/Cyp (152)
=1 1 n2 )
(‘ GST FSTT'ST = YsT/GST (153)
‘and
ar. = Par® = X3p . (154)

Making the appropriate substitutions into.(146a) and .(1473),ive gets/,

i R S (G AT (155
i,=_t+,l s 10E 218t
-and-
A OE {(136)
i=t41” o
84If the planning horizon is extended to T + 1 periods,. values for - FS

" and LST become "competitively" determined, along with a corresponding output of
,YST If we assume that FST = F o and that LST = L a7 the variable defined in

(153) is approximately equal to YST’ as it would be if determined competitively,
The same considerations apply to (152).



-.82 -
From (155) and (156) it is ‘evident that :the decision to invest in SOC
in éither the subsistence or commercial agricultural sector depends on which
of two weighted sums of two sets of ratios is larger. These ratios are the
output/SOC ratios in each sector. Further, the weights’aéplied to the ratios

of the two sectors in each period are the same., That is,

th = X3t (¢=1, ..., 7+ 1) (157)

since th is the marginal social value of agricultural producticn in»the
subsistence sector and X3t is the same quantity in the commercial agricultural
sector, These two quantities must be equal since agricultural goods produced
by the two sectors are perfect consumption substitutes. Thus, the decision to
.iﬁvest in SOC for either sector involves a comparison of two sets of ratios,
Yu/G11 and Ysi/Gsi (i =t+l, ..., T+ 1). These ratios and thzir influences
on the two sums in’ (155) and (156) mainly are the subject of fhe remainder of
this section.

In dual economies, a substantial portion of the labor force usually is

employed in subsistence agriculture and Lst >L Since the total labor

1t’
supply is assumed fixed and perfectly inelastic and Lst as a residual, it

follows that as the supply of labor available for employment in the subsis-

tence sector declines, or L < Lst’ i > 0, as the economy develops.

8,tHi
Assuming for now that the terms of trade (TT) between agricultural and manu-

factured goods remain constant and that no investment in subsistence SOC occurs

in the first t periods (that is, isi =0, i=1, ..., t), then

/

Ysla

Ggy 2 Yg1/Ggy (=2, ..., ) (158)
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since G81 =G , and Y81 > Y . because Lsi <L From (115) and the assump-

si el sl’
tion of constant TT, the effect of purchased manufactured inputs cannot off~
set the effect of the decrease in the labor employed in the subsistence sector.
Turning to the commercial agriculture, assume constant TT and no invest-~
ment in SOC in the first t periods. Thus G11 = G11 since ill =0, i=1, .,., ¢,
If there has been no investment in private capital in the agricu}tural sector
in the first t periods (that is, Ili =0, i=1, ..., t), thea Kl,b+1 = Kll' Com-
bining the assumptions of no private or public iavestment in the first t

periods with the constant terms of trade assumption implies that L11 = Lli and

F , and therefore, that

1" iy

¥,/6), = ¥, /6, 5 (172, ..., B). (159)
The results in (158) and (159) suggest that the absolute rate of decline

of the social value of subsistence SOC diminishes over time relative to the

absolute rate of decline of the social value of commercial SOC. This can be

demonstrated as follows. Define the two sums in {155) and (136) as

T4 ’ T+1
Ay o= (LY /0 ) (160) and B = Z (X3;Y,./6..). (161)
t f=tal 21 /1" 'si1’ t iztal 317114 11

The absolute rates of decline of these sums between periods t-1 and t are

Apal T A = ¥ V¥ /fgr (162) and - By = X3¢¥3¢/Cree (163)

By .y

Forming a ratio of these differences and examining the ra;io'over‘time where

i=>t
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(x vy /6 )  (x v /o )

"2t st st . 21 si si
vy 7/ 2Wx vy 77 (164)
S 1 1 3101 i

with the strict ‘inequality holding if Lst declines over time, The significance
of (164)‘is‘discussed after the implications of some of the foregoing simpli-

fying assumptions are examined.

Relaxing the simplifying assumptions

Relexing the assumption that no investment of private capital has taken
place in commercial agriculture merely augments the result expressed in (164).
If investment occurs in commercial agriculture, then (159) is modified to

become
¥)1/6)p < ¥y /645 (=2, ooty B). J s

"Next, relaxing the assumption:tha;_the'TT‘are constant and assuming ghat
the TT move in favor of agriculture (Pl,t¥; > Plt’ i > 0) has similar effect
on (159) since at the higher prices more commercial agricultural production will
‘be forthcoming. Changing of the TT over time, however, has an additional in-
fluence on the ratios in (164) via the response of subsistence production to
price changes. If the subsigtence response is perverse, this tends to augment
the inequality-egpressed in (158) and, consequently also contributes to the

2

decline of the,ratios in (164). On the other hand, if supply response is

¥

positive, this would tend to offset the influence of the natural outflow of

labor from the subsistence sector as the 'rest of the economy develops." For

present purposes, assume that, if the supply response is positive, this posi-
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tive respbﬁse is not'sﬁffiéient to'offset the effect of the butflowlbfvlabof;
Thus, even if the TT move in favor of agriculture, Ysi will cecline in the
absence of investment in subsistence SOC.

The remaining possibility is the case where the TT move against the
agricultural éectors. Retaining the assumption of no investment in SOC, con?
sider first the case where there is no investment in private capital in the
commercial agricultural sector. If there is no investment in agriculture and
the price of agricultural goods declines, the output of agricultural gooddi
must fall by nature of the aggregate supply vesponse in these sectors. Not
only is this unlikely to occur (because of the nature of fhe reiafi;é ﬁbréinéf
social utilities discussed earlier); but also the possibility ofiéggregate }
agricultural production falling below the initial output IéQEi'ié explicitlj
excluded ﬁy (123). Therefore, ifltﬁé}ﬁfiéé of égricultutalféoodé declinés,
this decline must be the ;géglg of expanded production and not the cause of
decreased output. Expanded oufputﬂbfvagriéu1£drai g&dd; concurrent with
declining prices can occur only iﬁ there ié investment in eithervSCC oriin
private commercial capital goods. Thus, if the TT are moving agaihst“the
agricultural scctor and there has not been any investment in SOC, then there
must be investment in private commercial agriculfural capital. This means
that aggregate production is increasing in the'féce of declining prices.ﬂ In
must be declining whilé'Ylfléighié fﬁéreasing.r Thig

is precisely the same set of results obtained under‘thelassdmﬁtiohs of

this situation, Yst/Gst

‘private investment with constant TT and thus the results are the same ds in’

(164).

The significance of At and Bt

Turning now to the implications of (164), this inequality suggests that

the absolute rate of decline of At over time decreases relative to the
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absolute rate of decline of Bt' Assgme again, for the moment, that the TT are
coﬁstanﬁ and that no investment is occurring in private capital in the commer-
cial sector. Assume further that x2t = X3t is constant over time. These as-
sumptions suggest that Bt declines at a constant absolute rate while the
absolute rate of decline of At decreases.

Plotting At and Bt on a graph (where time is treated'as a continuum) |
leads to six possibilities, five of which are shown on Figure 4 (p. 87):
(a)bAt is always above Bt and the curves doknot cross; (b) Bt is always abovg
At and the curves do not cross; (c) At crosses Bt once from below; (d) At'
crosses Bt once from above; and (e) At crosses Bt twice, first from above:agq
then from below. The sixth possibility is that the curves touch (become ;é#{
gent) but do not cross,

Relaxing the assumption about inves;ing in private commercial aggicpltu:(
and allowing the TT to move in favor of agricultural goods has the effec; of -
alloﬁing Ylt/Glt to increase over time, and the influence of (159a)vr¢p;?q¢§
(159) in determining the rates of decline expressed in (164). Graphicaliy,
this simply has the effect of bending the straight line Bt so that it becomég
strictly concave downward. The net resglt is that the range of possibilities
with respect to crossing combinations remains unchanged. Furthermore,lit ié
asgerted that relaxing the assumption that x2t = X3t is constant has no essen
tial influence on the nature of the crqssing possibilities since allowing
these values to vary over time simply changes the curvature of the two curves
and does not alter the number of crossing possibilities.

The criterion involved in the decision of whether to invest in one or
both of subsistence and commercial agriculture is the magnitude of AAt and

ABt relative to the social opportunity cost of using government funds in al-

ternative uses as expressed in (155) and (156). In terms of Figure 4, this



A

TIME

Figure'4 'At ‘and “By. with“assumptions' of no. investment and constant TT
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means that, if the social opportunity cost in any one peficd is sufficiently
low, investment may occur in one or both of the S0C alternatives. The case
where it is socially desircble to invest in commercial SOC is illustrated in
Figure 5 (p. 98), where Ct denoteg the net social-opportunity cost as defined
by the right hand side of (155) or (156). The At and Bt curves represent only
one of the possibilities with respect to relative locations. At time t=t',
the social benefit to be derived (at the margin) from investing in SOC in
comaercial agrigulture exceeds that of investing in subsistence SOC. 1If, as
illustrated, the value of Ct' lies between Bt' and At" then it is socially
desirable to invest in commercial SOC but not in subsistence SOC in period t'
If Ct’ was less than At" then it would be desirable to invest in SOC in bpth
sectors. These considerations exemplify the impprtancerof'the relative'loﬁa-
‘tion-of the A, and B, curves.

In Jiscussiﬁg the possible shapes of the two curves it was assumed'thét
hOjinvestment in SOC would take place. When this aséumpclon is relakéd, the
problem becomes slightly more complicated because the curves begin to shift,
Consider the following case,‘which is illustrated for time t' in Figure 5.

Given the positions of the At and Bt curves relative to C_,, it is desirable

gr?
to invest in commercial SOC in period t'. Such an investment, however, shifts
'ﬁhe location of the Bt curve since, by definition, Bt»is a weighted average of
the fatio of commercial pquuction to commerciai S0C. 1Increasing the value df
_the denominator in this ratio tends to shift the curve downwards. - The down-
ward influence, however, is partially offset by the increase ihiOutput of
commercial agriculture associated with the increased SOC and thg'correspond-
ingly higher level of purchased manufactured and labor inputs. The effect is
that the ratio ‘.,’lt/Glt must fall if G1t is increased becaqse ofvthe diminishing
marginal productivity of SOC.

Expanded commercial sector SOC has a further downward influence on Btf
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i

Figuré /5. The'decision” to”invest 'in 50C

THT ITIME
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Expanded agricultural output results in a decline in the marginal social value

of agricultural goods in all subsequent periods, and it is this value (X3t)

that forms the weights in Bt' Since the marginal social value of agricultural

ovtput is the same for the commercial and subsistence sectors, investment in
commercial SOC also tends to shift the At curve downward,

Turning now to the question of the extent of the downward shift, Bt must
cuntinue to shift downward until the value of Bt' falls to the level Ct"
This is apparent from (154). If there are sufficient government funds avail-
able to drive Bt as low as At" then simultaneous investment in both subsis-
tence and commercial SOC beccomes socially desirable. Thus, if in anf period
t, investment occurs in both Gs,t+1 and Gl, t+1,vthen‘A B as is apparent

from (155) and (156).

Economic considerations influencing the desirability of .investing in ‘subsis-

tence versus commercial SOC

Having discussed the general shape and thé‘importance of the reléﬁive
locations of the At and Bt curves, we now examine the economic factors which
determine the relative locations of these curves and attempﬁ to isolate
féatures of dualistic economies which make one curve lie above (or bélow) the
other(- In discussing the determinants of the location of these curves, it is
preferable to start with the terminal period of the plan (T) and work towards
the start of the planning period since the value of.At includes all the terms

of A o+ (1 > 0) plus some aaditional terms.

Letting T = T + 1, it is apparent from (152)-(154); (160) , and (161) that

A = p. Ay oM lp1L2 By = PypaaycheleBlB2B3

- (161a)
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It is the relative magnitude of these two terms that determines the relative
values of the ordinates corresponding to the‘abscissa value of T+ 1 for the
two curves At and Bt in Figures 4 and 5, Since we are only interested in
relative magnitude, the common factors PlTe can be ignored,

With the production function intercepts presented earlier, we have
o, = 5;314 and o, = 1 ?4 where Bs and B, are the quantities of land in the subsis-
tence and commercial agricultural sectors, respectively. The relative size of
B and B1 will vary greatly from country to country. The portion of the land
that is farmed by mechanized means in many of the underdeveloped countries,
however, is small relative to that which is farmed by traditional means.
Since the land in the traditional sector’ffequently is more intensively:farmed‘n
than land in plantations or larger units, we assumed that the productivity}ofv
land in the subsistence sector is ‘higher than in the commercialleector.
Another interpretation is that'thé“éhéfe”dfffhé76utbué‘acfributable to land -

(d4) is larger in the subsistence sector' than in the commercial sector’ (84)

Based on these assumptions, we have
o4 B4
.Bs__‘>_B1 . (165)

'I1f the cdmmetcial“éectof”uses"ﬁ&dern'and more productive techniques than
the subsistence sector, the influence of land W111 be offset to some extent by
the larger "index of technology." In other words o < 01 because more modern
and efficient practices are being used on cOmmercial farms.\ An additional
offsetting factor is the influence of mechanizationqintthefcommerc1a1nsector;

This influence is represented by K?g Erdmave

(a + aA)Y /L g2 and since Bz < Gru'

Even though it is assumed that‘.
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2
determine on the basis of these assumptions, whether Lgi exceeds Lgt in any

particular period. Finally, from (115) and (116) and the assumption that

@ = By it follows that Ylt/Flt = Yst/Fst' Consequently, the magnitudes of
Fat and F?i are proportional to the relative magnitudes of Ystand Ylt'

Bringing these considerations together, it follows that the larger the
relative size of the subsistence labor force relative to the commercial labor
force,vthe larger A_ will be relative to B.. Similarly, the larger Bia rela-
tive to Bqé, the larger Ar will tend to be relative to BT. Counterbalancing
these two items, the larger the capital stock in commercial agriculture (KlT)
and the greater the disparity between the productivity of subsistence and
commgrpial techniques (5s versus 51), the larger BT will tgnd‘to be relative
to A.. The influence of purchased inputs varies with the relative size
(ﬁéaéured in terms of output) of the two sectors. ?hus, the relative values.
of3A¢ and,BT vary directly with the relative sizgs of‘all_the foregoing factors.
The'only‘gxception is the size of GST compared with GlT' The relative sizes
of»AT and BT vary inversely with the relative quantitigs,of S0C available in.
the two sectors.

ﬁﬁy_are we concerned with the values of AT and B,r since these are terminal

16@1Qé§ aﬁd no further investment in SOC can occur during the plan? The reason
isthat A and B form the base for all earlier values of A_ and B. This

‘becbmes obvious when A__, and B, ave considered. We have from (162) for the

subsistence sector

ey = Ry Vg Oy + (160

and, frou ' (163), for the commercial sector

B LA TR (161b)
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Thus, the larger A relative to B , the larger A -1 will be ralative to B -1
In comparing the two additional terms in (160b) and (161b), the same factors
of components have the same influence as in AT and BT. This becomes obvious

when these terms are rewritten as

B TR T B A L P gt bnxme A=l 81 Ba B3 B E
YST/ Cgr = QSGST FSTISTB (166) YlT/G ; B GlGlT» FI%L 2K1$B14 057)

ﬂvFinally, replacing T by in (166) and (167), it is obvious that the same

ﬂivariables and parameters have similar influences throughout the entire period

PRIVATE CAPITAL ACCUMULATION,

‘The ‘allocation of private investment funds in this model is governed: by
“'the criterion of social desirability., This criterion differs from the.cri-
‘terion (maximization of the egpected income earned on the capital-stock in
"thé Subsequent period) used in the decentralized model. The application of
Fhe>socia1'desirabiiity criterion to the investment alternatives is summarized
lin the first-order conditions (149):(151). 'Tﬁé;$o¢ialidé81rability of trans-
ferring revenue from the tax budget to the private savings budget is summarized

in condition'(146);

The relative social desirability of investment alternatives
To simplify the analysis, notation similar to that used, . in. the:previous

se¢§ion-is‘introduced.,‘Letting“T =.T.+ 1. define
(169)

(170)




- 94 -

and

53-1
5 .= T/ . (17
3\1+€)TF3$L3¥K3T Y30/ Kap 171)

Using this notation and the definitions of xéT and YlT_in (152) and (154),

_§e~can rewrite parts of the conditions in (149)-(151) ir simplified form as

P3t (149a)

19t

(Y3lYll/Klg xgt + X

(150a)

“(1518)

63 z (X Y“'/K31) < Koo+ X 8Py

The remainder of the conditions in (149) require that if investment in K1 B+
et ‘

is to be desirable in period t (i €., it is deemed desirable for I1 to_be
positive), then the LHS of (149a)»mustvbe equal in magnitude to thejBHS%qi
(149a). 1In other words, if investment is socially desirable in‘pe:iod;t,
then the discounted present marginal social value productivity of nrivate
capital in commercial agriculture in all successive periods, plus the stiei
value of post-plan productive capacity, must be equal to the social-opportun-

ity costs of using investment goods and private savings in this manner. Sim="

ilar interpretations apply to (150a) and (151a).

Economic facturs affecting private investment

Making detailed comparisons among the desirability of the three private

investment alternatives is more difficult than analyzing the two alternatives
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available for investment in SOC. This enhanced difficulty results from the
greater asymmetry involved in the choices among the private investment alter-
natives. One troublesome aspect of this asymmetry is that the products pro-
duced by the three sectors all have their own marginal social value. Thus,
comparison among physical characteristics is no longer sufficient as in the
decision between investing in either G1 or Gs', The relative values of X3t,
X4t’ and XSt must be considered in comparing the'relative magnitudes of the

LHS of (149a)-(151a).

The allocation of the private saV1ngs among the three alternative sectors

requires Lhat investment must occur in at least one of these sectors in every

’period This differs from the problem of deciding between G1 and G2 for SOC

lvestment might not occur in either G1 or G in a particular period since the

3.8 unxa:f". BT ‘a-.!j.'f‘.efs“;;; vi.‘;::;\‘).!;;;f\ I

'entire;tax budget could be transferred to the private savings fund and ‘used
,,l Tj W j‘;';x."x§; u{ ; iy 5 gy v. .~»'Y: Py K u
fto accumulate private capital

.,‘“ e 'fi{;;é:‘ }'“',J X3 :‘-.iz’.ii» g ‘ I A ’,i\(< l::f‘i '-A"t«'l«\' : f‘z’v"

ulated in at leas ‘

'private savings.

ii’~ «{’é (u PLA i x.l"\.d.‘vi,!

9t g
cannot exceed the largest of the terms on rhe LHS of conditions (149a)j(151a)

sector.w Thus, the social opportunity}cost’of placing capitall(x
: L 2R
If investment occurs in more than one sector, the values of the LHé of.the
conditions (149a) (151a) corresponding to these sectors must be equal | In-
vestment however, will be socially desirable only in those sectors for which*
the value of the LHS of the conditions equals the social opportunity cost.
This equality will prevail only in those sectors with the larger values on
the LHS. Thus, it becomes important to determine which economic factors con-

tribute to increasing the value of the LHS of the conditions.

The share of capital One of the more obvious elements to be considered isi

the relative magnitudes of the three parameters B3, Y3, and 6 From (149a)

3
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-(151a) it is obvious that the larger any one of these paramcters is relative
to the other two,,tﬁe relatively more desirable it becomes t; havé a higherr
(rather than lower) capital:.output ratio.in that sector, In othér words, the
larger the share of output aﬁtributable to capital in a particular sector,
the higher the optimum capital:output ratio becomes relative to other sectors.

Social Qaluation of outputs The desirability of increasing the capital:

output ratio in the various sectors is strongly influenced by the social
values attached to the outputs of the three sectors X3, Xa, and XS' The
social value of capital-goods production (XS) is an indirect or imputed social
valﬁe éince capital goods do not enter the welfare function directly except in
the evaluation of post-terminal prcductive capacifty. Since in this model,
capital goods are not consumed, produétion of éapital goods is socially de-
sirable only from the standpoint of the increased production and consumption
of agricultural and manufactured goods made possible through the accumulation‘
of capital in subsequent periods. At the other extreme, agricultural output
is used for consumption purposes only. Consequently, the social value of
agricultural producticn is derived strictly from direct consumption benefits,
and no indirect value is imputed to agricultural production in this model.
Between the extremes exemplified by agricultural and capital goods is the
‘social value of manufactured production. Since manufactured goods are used
both for consumption and as a factor of production, X4 contains elements of
both direct and indirect social value. The differences in the nature of the
social values of the products of these sectors results from the different
contributions the three types of output make to social welfare. A positive
social value on capital goods production expresses a concern for expanded

future consumption, while a positive value for agricultural or manufacturing

production expresses a concern for present welfare.
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Ihbsummary, duiing‘the initial pefiods of the plan,gﬁﬂﬁé;ibeAexpected

that x2t = X, > X&t' But, the.mégnitude of %his inequaiity wiii decrea§gh

over time unless the production of manufacturéd gcoas expands éufficieﬁtiy
rapidly relative to agricultural production S0 that the Clt/CZt declineé

enough to offset the different rates at which the marginal welfares diminféh;

t and X

3t or

st

require consideration of the social value of present versus future consumptibn

It is more difficult to make meaningful compaiisons of X5

X4t than to make comparisons between X3t and x4t' Comparisons involving X

since the value of xSt is an imputed value derived from the expansion of cbn% ;
sumption of manufactured and agricultural goods. An intertemporal probiémi”;‘
arises because the social payoff for production of capital goods ip per;gd;tb
cannot be realized as expanded consumption before period t <+ 1. Thus, i;
society places a higher premium on present consumption relative to future’
consumption, the value of X5 will be lower, The magqifﬁdévéf X5t is*gtrdqé1y~ﬁ
influenced by the social rate of discount, p, to be éhéséﬁ{b§f%ﬁgi§biié&#makerV‘
to reflect society's intertemporal preferences with.%égpecﬁ7to cégsumptioﬁ;‘
An increase in the social rate of discount wili result in a decline in the
social value of capital accumulation, X The dthef'§£}5me£££{iﬁ"thé modéf;;
which reflects society's intertemporal prefetéﬁtés,fis the weigﬁt givén td“’
post-plan productive capacity, 6. This terminal productive capacity must, to °
some extent, be acquired at the expense of current consumption, Consequently,
an increase in the magnitude of © leads to a concomitant increase in the social
5 Thus, the vaiue of XS is determined to
a large extent by the social rate of discount and the relative emphasis given

value of capital goods production, X

to t¢rminal productive capacity. Finally, the problem of comparing the rela-
‘tive magnitudes of X, and X, with X; involves such diverse considerations such

as levels of production of the three zgoods as well as the relative rates of
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expansion of Clt and C2t' The most difficult problem, however, arises from

the intertemporal aspects of current versus delayed consumption.

The rate of technical change and SOC accumulation The only terms on the

left-hand side of (148a)-(152a) remaining to be considered are the output/.

capital ratios. From (106)-(108) we have

o y _B1

‘Y.,ltil/l(lt:vleltFltthKlt/K ’ (172)
< . vl v2 v3

RIHASEE "z‘lP ), "ththZt/Kzt: a)

i e 1% 9 A
: ,_.Aa“ *” th 2K33/K . (174)

Since the numerators of the" ratios in (172) (174\_involve different units of:

account, the only meaningful comparisons among them involve factors that change o
the relative magnitudes of these ratios pvc:wttme,ni,¥h4 o

The most obvious factor is the rate of technical change, c,_in”theAmenn- :
féctutiné‘and capital goods sector relative to the rate of SOC accumulation

in‘commercial agriculture. The "effective" rate of SOC accumulation is

75)

v
o

Sincéfef>fo, the productive influence of SOC accumulation in commercial agricul-
'turezmeyAbe greater than, equal to, or less than the exogenous rate of technical

change in the manufacturing and capital goods sectors. Denote the LHS of (175).
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as 8G/G. 1f AG/G > ¢, then private capital accumulation in the‘agricultural‘ﬁ
sector is relatively more desirable than if AG/G < ¢, the'larger the rate of
increase of the output:capital ratio in a sector, the relatively more desirable
it will be to expand the capital stock in that sector. While € is a constant;
AG/G may vary over time. Consequently SOC accumulation will have a varied -
influence over time on the relative desirability of private investment in
commercial agriculture, )

Changes in the terms of trade The remainingfelements:in (172)1(174)dthat‘

can alter the output:capital ratios are theéinputSwof;manufactured'gOodSFandfﬁa
labor. From (115)-(121) it is apparent that the influence iof these factors is:
determined over time by TT, Since P2 =1, the output capital ratio in thei
manufacturing sector may be treated as a. numeraire. If P1 increases)overx
time, it will become profitable to employ- larger amounts tof t1abor ‘and’ . manu-
factured inputs in this sector, which will tend to increase Y /K relativev
.Y2t/K2t This-increase«in the'output'capital-ratio‘in’commerCiaB”agriculture
:will tend;to make investment’in this ‘gector relatively.imoredesirable :than
;}investment ‘in manufacturing. The opposite ‘résult ensues if- szpdeclines‘OVer
;time.u Similarly, changes in P3 over ‘time will have analogousfimplicationa
:for the relative desirability of investing-in the capital-goods sector. :Thus
fas the TT move in favor of a particular ‘sector, this will tend to:make' invest

ment in that sector Sociaiiy more desirable because it beconies. profitable. to’

employ more variable factors of production in that sector.

. PRIVATE INVESTMENT VERSUS SOC AccUMul,A'rloN
. The total funds availabie for SOCAaccunulation are the tax revenues col;]_
Zlected In the particular period. The government budget constraint is given in>
’(113), 'The funds available for private capital accumulation are‘the'income |

earned by the existing capital stock plus any funds tranaferredtfrom thgi;
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government budget. The private savings budget is given in (123). The'transf
fer of funds from the government budget to the private savings budgetvmust‘
satisfy the first-order_reduirements in (146). These cor:ditions may bewre-
written as |

¥ SR ) =05 I >0 (146a)

lgtgﬁéfloﬁi“;;taletw””xloE;" S e =

19¢)

"must@notmexceedEthe*social value'of'a"marginal-increment in SOC accumulation*

*andkrequirefthat‘the marginalstcialavalue‘of{private,capitaliinvestnentk(x

(XIOt) ::This relationship ‘can- be maintained by transferring government funds
;to the private sdvings - budget if the social pay-off to private savings ‘exceeds:
that to SOC accumulation. Furthermore, ‘the: marginal social value*of:investf
iment in these two alternatives ‘must be: equal if transfer .of sfunds’/fromithe
:government to the private budget ‘is desirable.,w

Suppose that‘L It’ and I1 ‘are a11 positive in.period. t, ithen (115)

will be satisfied and ‘the . leftrside of .(149a)iwill equal::the right isidei I

addition, we have x19 ‘figiat? Eliminating.:these two.variables. from:(1l47a).

‘and (155), ve. have

(176)

— "+ X{g¢"

(1'03@

~ and the marginal social benefit of ‘private investment in commercial agriculture
must equal that for SOC accuaﬁiatiaﬁ“Iﬁ‘tﬁe subsistence sector. ﬁeiaxihguthe'h
assumption that It‘is positive héakéns'(176) so that LHS < RHS.

Turning to the interpretationhof'individual terms in (176),ﬂthe;first
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left term represents the discounted marginal value productivity of private
capital stocks in commercial agricultural produztion in‘subsequent periods of
the plan, deflated by the price of investment goods in period t. The second
term‘on the left of it is the social opportunity cost of so using investment
goods in period t, deflated by the cost of purchasing these goods. The first
term"onvthe right indicates the present social marginal-value productivity of
S0C 1in subsistence agriculture production in subsequent periods of the plan “
per unit of net government labor costr The second term is the social oppor-‘
‘tunity cost (per unit of government purchasing power) of using labor for SOC
accumulation in period t. Finally, the last term on the right is the marginal
social benefit derived from the increased consumer income resulting. from the -
.employment of labor in S0C accumulation.

’i‘» The relative importance of the social opportunity cost of ‘'using capital
goods per. unit of private savings expended (X9t/P3t) and the social opportunity,
‘cost of using labor per unit of government expenditure (X6t/{1-¢}w) will be.

,influenced by thp capacity of the capital goods industry and the size of the -
;labor force. As the capacity of the capital goods industry increases relative
‘to the size of the labor force, the social opportunity cost of using invest-
‘ment goods will decline relative to the social opportunity .cost of using laborg
This suggests the transfer of funds: from the government budget to the private
savings budget will be relatively- more - attractive in an. economy: that»has a
larger productive capacity in thevcapitalygoods industry.:~The“opposite,_o£

course, is true in an economy that has relatively more labor in proportion;to

capital goods capacity.

AN ANALYSIS OF THE IMPACT OF FOREIGN AID
Foreign aid can take various forms and can be put to alternativexuses :by;

;the recipient country. One principal reason‘for;aid&isﬁassistancwitqﬁphgi
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recipient country in economic development. Another is short-run relief in
emergencies. Frequéntly, however, the form of the aid and the conditions
under which it is provi&ed are geared to behefit to the donor country.

Tﬁe models in this study do not allow an analysis of loan repayment for
aid, Howeﬁer, outright gifts of specific commodities to the recipient coun-
tries can be analyzed. Since one of the principal forms of commodity aid has
been in the form of food, the major portion of this section is concerned with
a "comparative statics" analysis of a grant of food aid in one time period on
the recipient country. Alternative methods of utilizing and distributing the
food are analyzed. Some implications for other forms of commodity aid are
drawn and some intertemporal considerations on development and resourcé allo-
cation are discussed.

Three methods of food distribution are considered. The first and simplest
is when food is given as a grant td'the consumer. Under the second method
considered, food is used by the government as wages in kind in the development
of SOC. Under the third distribution method is the case where the government
sells the food and then uses the market revenue, as indistinguishable from tax
revenue. The economic consequences of thece three alternative distribution

methods are analyzed within the framework of a partial equilibrium model.

Grants of Food to Consumers
Outright grants to consumers are assumed to be made for humanitarian
reasons. Recipient consumers do not pay for the food. The aggregate consumer
budget is augmented by an amount equal to its valve. Assuming changes in the
output and prices of manufactured and capital goods resulting from food aid
to have a negligible effect on consumer income, we denote the aggregate budget

constraint as
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I=g(P, Y, Y) + PA ' (177)

where I denotes aggregate consumer income, P denotes the price of agricultural
éutput (food), and A represents the amount of food aid. Since a large portion
of the total labor force is employed in the agricultural sectors, consumer
income is considered a function of the price and level of output (employment)
in these sectors.

‘Total demand for food is, given the population, a function of the relative

price of food and consumer income. Thus, we have
D = £(2, I). (178)

Qhéftbtai;Sprliﬂcf;foodiis&thé@gum;oﬁjdp@eét}c production and . food aid,

or
5= h(p, L) +4A, an

where domestic supply is a function of the‘price and the amount of subsistence
employment., For equilibrium it is’'required that D'=S. To determine the
effect of varying the amount of food aid, differentiate D = S with respect to

A and we get

=
=

3h-

OFf dP . OF {,d d '
T LGE+ AR+ P = 5B

5p 8A * B1 + 1 (180)
If aid depresses the price of agricultural goods (3P/dA < 0), theoretically
the total quantity of food purchased will not increase by the amount of the

aid since an offsetting decline in domestic production will be determined by
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the responsiveness of farmers to price changes and the responsiveness of
prices tovchanges in the amount of aid. The latter will invélve the responsive-
ness of (a) consumer demand for food to changes in prices and (b) the income
changes resulting from price changes and grants of food aid.
Multiplying both sides of D = S by P, differentiating with respect to A,

and collecting terms we get

Of day dP 2 of dh. op

(D,+ PA 4+ POL , p O 20y 85 p% == = (S +Pf—") 2= 4 P (181)
e opP DI dP A ol Ru

Equation (181) indicated whether the‘totalfvélﬁézbfffdod@téndé to increase or
décrease when the amount of aid is altered. If the sum of the terms on either
side of the equation is negative, the total value of the-food consumed decreases
as the amount of aid increases, Dividing the left-hand side of (181) by D,

we get

N : : 2 :
i1 . PA P (0L df oa, oP + P_-0f .
tl'+\”Df+$5g(8$ fVWT bp’) oM ‘D;Sff (182)

the term'ﬁ (3— 5— -5) defines the price elasticity of demand for food which

Mellor suggests is approximately -0.9 for low-income countries 38, p. 72].

PDA>1 and BP

price elasticity estimate is too low. The likelihood that this term is nega-

Since 1 + < 0, the term { |} g% will be negative unless this

2
tive will increase as PA increases. The term %_ %%.will be positive unless
food is an inferior good. Thus, if the term enclosed as { } is positive, the
likelihood that the total value of the food consumed decreases as the amount
of food aid is increased will be larger as thebproportion of total food repre-

sented as aid increases, In other words, an increase in the amount of aid is
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expected to cause the total!value of food‘consuned'to decline as the ratio of
food aid to domestic production increases.

The principal effect of food aid as a grant is an increase in consumer
welfare in the period of the aid. If the aid is a_"once in a lifetime" effortb
and prices of agricultural goods are depressed for one peridd, a misallocation
of private investment resources could re8u1tdunder’the assumptions of the' |
decentralized model. It also is conceivable that=aid‘of this nature reduces
the social value of marginal agricultural production (X and X ) in the cen~
‘tralized model ‘ In case the government anticipated receiving this food aid
'there would thus be a reduced incentive to invest ‘in- agricultural SOC:in

_ preceding periods relative to the incentive that would exist if no 'aid was

anticipated.,,If the government planning authority anticipated receiving food
aid throeehpututhewdurationﬁofathe‘Dlﬁnningwpﬁriod,and;nqgadjustments.Weref’

also vould“diffet.K%achmparedhwighgno“aid;receiVedfor;anticipated);

Food Aid for Work Projects or Wages in Kind
Under this method of food distrihutibn, recipients work on projects to -
earn food in the form of wages on SOC projects and laborers are from the.
subsistence sector. This method should reduce current agricultural'productyon»
more than would food as a grant. | o
 The amount offIahorwthat'canihefhired'throﬁgh“thefusetof the food as

wages in kind is’
A-nE + L) =, (183)

and substituting into (12) we get
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ol - G, aw

. Thus,:

(185);

(186) . ..

vmust berless thanlthe'value’of;the right side of@(181$“’ (

r‘:r

-due to a simple“food grant since the demand side of (182) remains unchanged

_Thv intra-period price effect of this type of distribution food is smaller, :

ithan if:the food is given as_ a grant, because domestic production falls t 'aj

x

'r extent as a result of labor transfer from the subsistence sector”
3 ST ,' K S g S : i [

:The result is a relatively smaller pay-off as compared to a direct grant with:;k

in the period ‘when food is used to employ labor on SOC work projects because
:consumption increases less than under a grant. In succeeding periods however;<
there will be some additional social pay-off from the increased production

possible because of the added SOC‘availablepforjproductive purposes.,

Market Sales ofafood
1 The centralized model discussed previously considers two alternative uses
for additional government revenue when‘the recipient country sells the food n

‘the open market. The added revenue can be used to employ labor for SOC
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‘accumulation or to purchase capital goods for investment in private capital
accumulation., The first of these two alternatives is identical with the
"wages ‘in kind distributior method"Aconsidered‘in the preceding section.:
The: intraperiod consequences of using the revenue generated by'foodfsafea
to’purchase capital goods are more complex. The increased demand for capital

goods'will result in a higher price for capital goods. The result will be_

expanded production in this sector and a subsequent withdrawal of labor’from‘

the subsistence sector,n‘Thus,‘(184) is replaced by

Liti= Ly =i L
8o

= Iy (187)

‘aLfs aL wiaP SR "’{‘:‘. |
g <

the revenue from food sales also must cover expenses‘such as additional manuﬁ L
] r’&““L m RN ; VEGEE Ui } Tebe

factured innuts and more hired labor.% Differentiating (179) under these

assumptions we have

| ap 3L, oF o
as 3n %F1 an 3 . _—
247 2P B T 2L aP 2t L +(189;

The demand side of the’ system also requires modification since aggregate

‘consumer income 1s no longer augmented by the value ofrthe'food aid ’he

additional food ‘must be purchased out of income earned in other employment

Thus, equation‘(177) 1s replaced by
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Ir g, By, (190).

where P3 is included because output and production in the capital .gocds sector;

must be considered. Differentiating (178) with respect to food aid we get

SRR o oP. . )
dp _ 0 £ df ,0a 1 0g 3y (191
5a v, oA ‘o1 (v, 5w TOE BA )

oL, ¥,
35 0, a

Compare (189) with the right side of (1s2) Since:gg ‘.aP3'-aA

D 8
change in P resulting from aid will cause' he change in the quantity produced

domestically, plus the amount of aid to be. 1arger if the aid is distributed

‘in;the form of grants (rather than sold n h market and therrevenue"used tom

£re ult' is.this- -Since purchase of fff

"‘ LY At ¢

?larger than hen food is soldﬂin the market. There is an obvious reason forhﬁ

s AT S

.this disparity. “When' food g given ‘a8 a grant, effe’; cont umer~income

tincreases by the value of the food aid A rightward shift in thewdemand curve_?

1occurs. Food sold in the market results in a smaller income effect and:“hence,

L nf{\ oo
a smaller rightward shift in the demand curve; - Th net implication of rhese
. ( " o 5

btwo sets of relative changes is that the quantity of food consumed will in-'>
fcrease_moreAwhen the aid is distributed in the form of grants. than when it is
'sold in the market and the revenue so generated is used to purchase capital =

‘goods. The relative influence of the two distribution methods on the price of

food will depend on the relative magnitudes of the demand and supply shifts. ..
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Comparisons Among the Three Distribution Alternatives

(he intraperiod relationships among the prices and quantities of agri-
cultural goods under the three distribution methods are compared diagrammati-
cally as in Figure 6 (p. 110). Demand and supply curves in the absence Of_aid
'afe‘repreaented by the curves Do and § o’ respectively, They result in‘a_price%
cf'Po and quantity consumed of Qo'

bistributing food in the fofngof grants results in’the largest shift in
the supply curve since employment in_the ‘subsistence sector: remains unchangéd,

‘Thus, .g S + A where Sg represents the total*supply §urve and S representa

the domestic supply curve that prevailsxif no aid s:g}venfM Since granting'the
ik : A

.v;"

f/income, the demand

In other words,

AN e At i o e 00 0

_.‘,.p:evip,te_g‘.lzx.gpwes&!a

one ood to. the consumption of no‘ﬁ 00 Mcommodities,_afdropgin price will re-

sult.
Turning now to-'the work projects form of distribution, the. income effect

SRS e
AN :

ey
=

is identical to that of grants, and D

quantity consumed will, increase‘and be greaterrthan the quantityxin the absence

o ' 2 PR
Berom (6), (21) and (184), we get B = -azcsc:;FB o2 l(éi) > -1,

Thus; the leftward shift of the domestic supply curve is not sufficient te
offset the rightward shift of the total supply curve by the aid, 24 . 1,
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Figure. 6.-.
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/
/

‘Prices and quantities of food consumed under 81ternative
L distribution methods . -~ %
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3of aid, The increase in quantity consumed, however, will be less than that
realized when food is in the form of consumer grants. This leads to an equil
ibrium, Pw and Qw’ with Po > Pg and Qo < Qw < Qg'

Food aid through sales in the.market place with the revenue used to hire
subsistence labor to work on SOC projects affects the economy exactly as if
the food was distributed as wages in kind because the revenue earned fron the
sales is all paid out in wages. Thus, the effect on consumer income is the
same as in the wages in kind distribution and exactly the same amount of labor
can:be hired from the subsistence sector leading to identical demand and supply
shifts.. If the revenue from government food sales is used to purchase capital

'goods, however, the domestic supply schedule for agricultural goods will shift
to the left by a smaller amount than in the case of wages in kind distribution,
as is evident from comparing (189) and the RHS  of (181). The demand curve
does not shift as much since all the additional food must be purchased out of
income earned in employment. Thus;*incomefis?augnented only to the extent
that the increased purchase of capital goods bids up the price cf capital and;\
’Uhence, leads to increased employment in the capital goods industry where the |
| return to labor is higher than in the subsistence sector. This income effect
is smaller than that experienced with the grants or wages in kind distribu-_
tion methods. Hence, D must lie between D snd D .‘ For the same reason, the
new supply schedule S must lie between S and Sg' The resulting equilibrium‘
price, Ps’ and the quantity Q have the properties that P > P > P and

Q < Q < Q The equilibrium magnitude of P relative to Pg and Q relative
to Q will depend on the extent of the shifts in the supply and demand sced-
ules. These orderings may change if labor hired in each case comes from an‘
urban or rural pool of unemployed workers, and not from subsistence agr‘cul-

tural workers.
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" Based on the asgsumptions underlying this study, and with noginsulation.
from the market, food aid should depress the price of agricultural goods, re-
gardless of the method of distribution. Similarly, food aid will tend to
reduce the social value of a marginal increment of agricultural expansion. If
a country was assured of receiving a certain amount of food aid for several
periods and the goverament anticipated this aid in formulating its development 
plan, the incentive to expand the productive capacity of the agricultural
sectors would be less than if no food aid was anticipated. If the food aid
terminated unexpectedly, th: economy would probably have a somewhat different
capital structure than if the termination of aid was foreseen. This suggests
that, if an economy begins to rely on and to expect food aid, the economic
“incentives to develop the agricultural sectors are reduced. One way to insure~f
that some development of these sectors does occur is to stipulate that the fcod
must be used on work projects designed to assist in the development of agri-
culture. For example, the food could be used to develop an irrigation system

-or a rural road system to facilitate the marketing of produce.

Commodity Aid in General

Many effects of food aid discussed in the preceding section apply to any

‘type of commodity aid that can be consumed directly. In term of 'th modelsh
of this study, granting marufactured goods as aid would tend to move'the terms

of trade against that sector. Also, as lonékes a country 18 receiving this
~type of aid and expects to continue receiving it, there will be a reduced
incentive to develop the sector, The social pay -off for expanding the pro-

- ductive capacity is reduced because the commodity aid serves as a substitute.c

Stipulations such as these will be good policy, however, only if a measurefoff

self-sufficiency in the production of the commodity is desirable. .
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