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John Strauss

Semicommercial farms that produce multiple crops make up a large part of
the agi:icultural sector in developing countries. These farms or agricultural
households combine two fundamental units of microeconomic analysis: the
household and the firm. Traditional economic theory has dealt with these units
separately, but, in developing countries in which peasant farms dominate, their
interdependence is of crucial importance. Researchers at the Food Research
Institute, Stanford University, and the World Bank have developed models of
agricultufal households that combine produ'cer and c.onsumer behavior in a
theoretically consistent fashion. Recent empirical applications of these models
have extended them in various ways and expanded the range of policy issues which
can be investigated using this general framework.

This paper reports the results of empirical applications of this model
in India, Indonesié, Japan, Korea, Malaysia, Nigeria, Senegal, Sierra Leone,
Taiwan and Thailand. It provides a comparative analysis of the policy
implications of the approach for such matters as the welfare of farm households,
marketed surplus, the demand for nonagricultural goods and services, the demand

for hired labor, budget revenues and foreign exchange.




I. INTRODUCTION

In most developing countries, agriculture remains a major source of
.-income for the majority of the population, anaimoOttant earner of foreign

exchange, and a focal point for government policy. Efforts to predict the
consequeﬁces of agricultural policies, however, are often confouhded by the
éomplex, behavioral interactions chatac:eristic_of semi—cqmmetcialized, rural
economies. Most households in agricultural,areas_produce partly for sale and
ﬁartly for qwn~consumpt1§n. They algo purchase some of their inputs --
fertilizer and labor, for example — and provide some {nputs -- family labor
-- froﬁ their own resources. Any change in the poligies governing
_agricultural activities will, therefore, affect, not only production, but also
.consumption and labor supply. )

Agricultural household models‘ are designed to capture these
1ntefactiodé in a theoretically ;onsistent fashion and in a manner that allows
empirical appiication so that the éonseqdences of poiicy interventions can be
illuminated. The existencg of such'modeis would enable the analyst to examine
the consequences of policy in three dimensions. First one could examine the
effects of alternative npolicies on the veil-being of representative
agricultural households. Well being may be interp;eted here to mean household
income or some other measure such as nutritional scatus."A?or-example, in
examining the effect of a policy designed to provide cheap food for urban

consumers, an agricultural household model would allow the analyst to assess

the costs to farmers of depressed producer prices. The nutritional benefits
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to the urban population may be more than offset by the reduced nutritional
status of the rural population resulting from lower farm incomes.

Second, an understanding of the behavior of agricultural housghold
godels would shed light on the "spillover” effects of government policies on
other segments of the rural population. For example, since most investment
strategies are designed to 1ncte§se production, their primary impact is on the
incomes of agricuﬁural households. As a result, rural investment strétegies
may not reach landless households or households engaged in nonagricultural
activities. A model that incorporates, total labor demnd and family labor
supply, however, would allow the qnélyst to explore the effects of policy on
- the demnd for hired labor and hence on the rural labor market and the incomes
of landless households. Similariy, a model that 4incorporates consumer
behavior would allow the analyst to explore the .consequences of increased
profits for agric;.ultural hou#eholds on the demand for products and services
prdvided' by nonagricultural, rural households. Since tﬁe demand for
nonagricultural commodities is often thought to be much more respoAnsive to an
increase in income than the demand for agricultural staples, this .‘spillover
effect may well be important.

Third, governments are interested in the performance of the
agricultural sector from a wmore macroeconomic perspective. For example,
agriculture is often an important source of revenue for the public budget and
a major earner of foreign exchange. In assessing the effects of pricing
policy on the budget or the balance of pnyﬁents, the government is obliged to
consider the quantitative responses of agricultural households. Reducing

export taxes, for example, mav increase earnings of foreign exchange and
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budget revenues provided households wmarket enough additional production.

Since agricultural household models capture both consumption and production

behavior, they are a natural vehicle for examining the effect of pricing

policy on marketed surplus and hence foreign exchange earnings and budget

revenues.

The-Zuportance of agricultural households in the total population and
the significance of sector 'pdlﬁcies combine to make the behavior of
agricultural households an area warrantiné thorough theoretical and empirical

investigation. Many different approaches to the analysis of agricultural

households have been followed, each with its own relevance and its own .
~ advantages and disadvantages. This paper reports the results of a large bodfgi

of work that has fbllowed a similai basic approach to the analysis of:

- agricultural household models. It is claimed that'the approach adopted here
» offers important policy insights that differ significantly from the results of
more traditional approaches. | o
Section 2 outlines the theoretical properties of a general model bf
producer, consumer and labor supply decision-making. In truly subsistence
households these decisions are. made simultaneously. Without access to trade,
a household can consume onlv what it produces and must relv exclusivelv on its
own labor. A large part of agficulture, howevet,-comptises seni-commercial
farms in which some inputs are purchased and some outputs are sold. In these
circumstances, producer, consumer and labor supply decisions are no longer
made simultaneously although they are obviously connected because the market
value of consumption cannot exceed the market value of production less the

market value of inéuts. Section 2 clarifies the circumstances in which these
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- decisions must be treated simultaneously and those in which they cﬁn be
treated separately albeit consistently. In particular, it demonstrates the
basic proposition underlying much of the empirical work -- namely, that
production decisions are made with réference to wmarket prices but are
1nde§endeht of other decisions, whereas consumption an?l labor supply decisions
»depend crucially on the 1ncome derived from the household's production.

Section 3 summarizes the major conclusions from this body of applied
studies. First, it reconfims the empirical importance of the approach for
tﬁe analysis of agricultural policy. Using the results of comparable studies,
the quanticaﬁive significance of treating the main household decisions in a
consistent manner is demonstrated for such policy-relevantugnitude's as the
| welfare of .}'fam-households,'m'arke_ted surplus, the demand for non-agticultural
goods and services, the‘ rurél labor market, bu«iget revenues and foreign
exchange earnings. Comparative results on selected elasticities are presented
for a range of countries — Japan, Korea, Malaysia, Nigeria, Sierra Leone,
Taiwan and Thailand. The section also demonstrates the empirical s‘ignificance
of the approach by ,comoarinz the results of models that treat production and
consumption decisions separately and those emerging from models in which the
decision-making process 1is recursive.

Section 4 summarizes the implications of agricultural pricing policy
for the welfare of farm-households, marketed surplus, the demand for non-
agricultural goods and services and the rural labor market using the results
from Section 3. This section also draws out the policy conclusions of the
extensions to the basic model. It is shown that the model can be extended to

allow an exploration of the effects of government policy on nutritional
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status, health, saving and investment, and budget deficits. Studies of India,
Indonesia, Korea, Senegal and Sierra Leone are drawn upon to illustrate these

extensions.

II. THEORETICAL FRAMEWORK

In general any analysis examining the consumption or labor supply of
agricultural_househol&s has to account‘for the 1ntefdependencyiof household
.production and consumption. Agricultural household ﬁodeling combines these
two fundamenfal units of microeconomic analysis —— the household and the
firm. The two gnits are linke¢ since farm enterprise activities contribute to
household income, and therefore affeci household co;sumntion.

Under certain circumstances the only 1n€erdependence between  the
household aﬁd firm activities éf ~an agricultural household comes through
income. 1In this case the production activities of the household can be
analyzed separately from the consumption activities, the model becoming split
into profit maximizing and utility maximizing components. The traditional
analysis éf farm output supply and input démaﬁd using the theory of the firm
is then wvalid. Empirical analysis of both household consumption “and
production becomes considerably more tractable, and as a reaulﬁ most of the
emprical analyses to date have used such separable models. 1In a static model,
the key assumption needed to obtain separation of the household's production

and consumption decisions is that the household be a price taker for every
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commodity, including family labor, which is both consumed and produced, and
that commodities be homogeneous.
In this section a prototype static model 1is developed. For any

production cycle, the -household is assumed to maximize a utility function:

, X)) . 1)

U=10 (Xa, X 2

mn

x> «
where the commodities are an agricultural staple (X‘), a market-purchased
good (Xm) and leisure (Xz)- Utility is maximized subject to a cash income

constraint:
. - : - - - - v L
pmxm Pa (Qa : xa) p‘(L B ?v E

where P and P, are the prices of the market-purchased commodity and the
staple respectively, Qa is the household's production of the staple (so that
Qa-xa is {ts marketed surplus), pl is the market wage, L is total labor
input, F is family labor input (so that L - F, 1f positive, is hired lahor and
is off-farm labor supply if negative), V 1s a variable input (e.g.
fartilizer), and q, is {ts market price. Finally, E is any non-labor, non-
farm income. |
The household also faces a time constraint -- it cannot allocate
more time to leisure, on-farm production or off-farm employment than the total

time available to the household:
XZ +F=T
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where T is the total stock of household time. It also faces a production
constraint or production technology that depicts the relationship ‘between
inputs and farm output.

Q, = Q(L,¥,A,K)

where A is theAhousehold's fixed quantity of land, and K is its fixed stock of
capital.

-In this presentation, various complexities hﬁve been omitted. For
example the possibility of more than one crop has been ignored. In addition,
1t has been assumed that family labor and hifed labor are perfect substitutes
and can be added directly. Production is also assumed to be riskless. These
assumptions can be relaxed and have been in the li;erature. 1/ Finally, and
perhaps most importantly, it will be assumed that the three prices in the
model -- Pas Poo and P, = éré not affected by actions of the household.
That is, the household is assumed to be a price-taker in the three markets
and, as seen below, this will result in a recursive model.

| The three constraints on household behavior can be collapsed into s
single constraint. Substituting the production constraint into the cash
income constraint for Qa and substituting the tim? constraint into the cash

income constraint for F yields a single constraint of the form:
pmxm+ ana+pLXz-plT+ T+ E (2)
where =~ =p O (L, V, A, K) = p,  ~qV
a'a v

£
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and {s a measure of farm profits. In this equation, the left-hand side shows
total thousehold "expenditute" on three items =-- the market-purchased
commodity, the househpld's "purchase” of its own output, and the household's
“purchase” of its own time in the form of leisure. The right-hand side 1s a
~development of Becker's concept of full income in which the value of the stock
of time pzT) owned by the household is e;plicitly recorded as is any non-
labor income. The extension for agricultural households is the inclusion of a
measure of farm profits (paQa - plL - qvV) with all labor valued at the
market wage, this being a consequence of the adspmption of price-taking
behavior in the labor mgrke:. Equations 1 and 2 are the cqore of all the
studies of agricultural househoids reported in this survey.

A glance at Equations 1 and 2 reveals thl; the household can choose
the levels of consumption for the three commodities, the topal labor input and
the fertilizer i{input into agricultural production. If the first order
conditions for the farm production 4inputs, labor and fertilizer, are
considered, the household will equate the marginal revenué products to the
market prices. An important attribute of these two equations is that tﬁey
contain oniy two endogenous variables -— L and V{ The other endogenous
variables -- Xm, Xa, X2 - do not appear and do not, therefore, influence
the household's choice of L or V (provided second order conditions are met).
Accordingly, farm labor and fertilizer demand can be solved for as a function
of priceg (p‘, P, and qv), the technological parameters of the production
function, and the fixed area of land and quantity of capital. The solutions

can be substituted into the right-hand side of the concstraint (equation 2) to
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obtain the value of full-income when farm profit's have been maximized through
an appropriate ci\oice .of wvariable 4inputs. Equation 2 can therefore, be
revritten as:
pmxm + paxa + plxl = Y& ' | (3)

wvhere Yt is the value of full I—nco’m‘ associated with profit wmaximizing
behavior. Maximizing utility subject to this nev version of the ¢onstr;1ht',
yields the demand equations for xm, Xa, .nqx; as functions of ptices‘
(pm, P, pz) and full income (Y*). This demonstrates, given the
assumptions made about markets, that -éven though the household's production
and consump‘t’ion_ decisions aré simultaneous in time, they can_be modeled as
geparate (Nakajima, 1969; ’Jorgenson. and Lau, 1969).

Separation‘ notvithstaﬁding, the presence o.f farm profits in equation
(3) demonstrates the principal message of the farm household literature, that
farm technology, quantities of fixed inputs, and prices of vari;ble inputs and
of outputs do affect consumption decisions. Given separation, however, the
reverse is not true. Preferences, prices of consumption commodities. and
income do not affect production decisions. Output supply responds positively
to own price at all times due to the quasi—com_rexity assumption on the

production function. For commodities (Xa) which are also produced by the

household, (Qa) own price effects are

dX X X ) o

8 __=& 8 4 (4)
*

dpa apa y* Y 3pa
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The first term on the right-hand side is the standard result of consumer
demand theory and, for a normal good, 1is negative. The second term captures
the profit effect. A change in the price of the staple increases farm profits

and hence full income. From equation 4,

*
Y LO
] dp,_ ™, dpa Qadpa | (s)

that is, the profit effect equals output times the change in price and is,
therefore, unambiguously positive. As noted, the positive effect of an
increase in profits, an effect that is totally ignored in traditional models
of demand, will definitely dampen and may outweigh the negative effect of
gstandard consumer demand theory.

To explore the consequences of making ‘prices endogenoﬁs to the
household it will be ‘convenient to use duality results to express the
equilibrium of the household. We can define the full income function as the
maximization of full income with respect to outputs and variable inputs
"subject to the farm ﬁroduction function. Cllearly the full income function can
be written as the sum of the value of endowed time, a restricted (or short
run) profits function and exogenous _incorhe. For the expenditure side of full
income Qe can define an expenditure function as the wminimum expvenditure
(equation 3) required to meet a specified level of utility, e(p l’pm’pa'ﬁ)'

Now we are in a position to relax our assumption that prices are
fixed. The household's equilibrium is characterized by equality between the

household's full income function. and its expenditure function, e () , where

the expenditure function is evaluated at the utility level achieved at the
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household's optimum. This condition will hold whether or not households face
glven market prices. Now suppose that a household is constrained to equate
consumptién with prodqction for some commodity(ies). One possible reason for
this would be nonexistence of a market. Another reason aight be heterbgeneous
'comodites, say that family and hired labor are imperfect substitutes, with
the household choosing to sell no family labor off the farin. Alterngtively
uies an& .pt.xrchase prices might "differ for an identical commodity.
Consequently the household's equilibrium will be characterized by a set of
additional conditions —- equality of household démnd and househola supply for
each such commodity. This second set of equilibrium conditions implicit1§
defines a set of virtual prices -- or shad;m prices (Neary and Roberts, 1980;
Deaton an& Muellbauer, 1980)' == which {f they existed would induce the
household ‘t'o equate supply and demand for these com;odities. |

These virtual 'br‘ice's are not fixed for the household'as_market prices
are assumed to be. Rather thev are &etermined by the household's choices.
From the household's equilibrium it can be seen that they will be a function
of market prices, time endowment, fixed _inputs, and utility. Consequently
these ptices depend on both the household's preferences and its production
technology. Changes in market prices will now affect behavior directly, as
: Sefore, and indirectly throug.h changes 1in the virtual prices. |

The consequences of this additional affect can be shown provided one
is willing to assume that commodities are substitutes or complements in
consumption or production. 1If for instance thé price of the farm good rises,
the demand schedule for labor should shift upwards. If leisure and food

consumptibn are substitutes the compensated 1labor supply will also shift
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upwards. Given that other market prices, fixed 4inputs, and utility are
constant, the virtual wage has to rise in order to reequate compensated labor
supply with demand. The rise in the virtual wage will impact on the
household's choices, for example farm output will rise less than otherwise in
response to a rise in its price when fhe virtual wage rises. Indeed it is
possible for the virtual wage to rise so much that farm output could actually
fall consequent to its price rising.

As should be clear, whether prices are exogenous for commodities
which are both consumed and produéed by the household affects the tvpe of
interdependency between the household's consumption and production choices.
For such qommodities the virtual prices are functions of both household
preferences and production technology. Because these prices help to determine
both consumption and production choices —— they belong in both the expenditure
and the full income functions =- the household commodity demands will depend
on production technology both thrbugh the virtual price and through full
income. Output supplies and input demands will depend on preferences through
the virtual price. If, however, the household faces only market prices, or if
it faces a virtual pricg for a commodity which is consumed but not produced
(or vice versa), then production choices will not depend on household
preferences, but consumption choices will depend on production technology
through full {ncome. The model is then separable.

A. Estimation Issues

Separable models are much easier to estimate eipirically, since in
that case all prices can be taken as exogenous to the household. Given that

the model is separable, one can derive from the household's equilibrium a set
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of commodity demand equations (including leisure or labor supply) and a set of
outpui supply and variable input demand functions (or equivalently a
production function). . The commodity demands are functions of commodity
prices, full income and possibly household characteristics. Boiding full
income constant they satisfy the usual constraints of demand theory: adding
, up‘ to total expenditure: zero homogeneity with respect to prices and exogenous
income; s}mmetry’and negafive semi-definiteness of the Slutsky-substitution
matrix. The output supplies and input demands a're functions of input and
output prices and of fapm characteristics (including fixed inputs). They are
d.erived from a profit function which obeys th_e usual constraints from the
theory of the firm: homogeneity'of degree one in prices, and convex with
respect to prices. These results can be used as a guide when specifying the
model for estimation. .

If estimation is tb be by econometric means, errors have to be added
to the model. The issues involved in sensibly specifying an error structure
are outside the scope of this paper. For simplicity, suppose the errors are
added to the demand and output supply equation. If for a given household the
errors on the input demand and output supply equations are uncorrelated with
the errors on the commodity demand equatioés, the entire system of equations
is statistically block recursive. In this case profits will be uncorrelated
with the commodity demand disturbances so that the latter equations may be
consistently estimated as a system independent from the output supply and
input demand equations. Tﬁe practical advantage which results from separaté
estimation of the demand and production sides of the model is that far fewer

parameters need to be estimated for each side separately. This is potentially
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important if the equations are nonlinear in parameters and have to be
estimated using numerical algorithms, since expense is greatly reduced and
tractability increased. Thus models with greater detail can be estimated.

| On the other hand 1f production and consumption side errors are
correlated, then profit is correlated with the demand side errors, and its
endogeneity must be gccounted for to elgiaacé the demand equations
consistently, whether or not the deterministic model 15 separable.

Estimation doesn't have to be ;f a system of equacioﬁs, since single
equations can be consistently estiﬁated as well. This will be advantageous
when the underlying model is not separable. In that case §1ttua1 prices and
hence farm profits are endogenous so that the commodity demand, output supply
and input demand equations are not in reduced fﬁrm. To estimate the full set
of “"structural” equations is expensive (see lopez; 1984, for such a study).
At the other extreme one can spgcify the reduced form equations. The .
disadvantage of that approach is that it is usually not pogsible to solve for
the reduced form analytically. Consequently one can't take full advantage of
-economic theory in imposing (or testing) parameter restrictiéns. though sbme
of the restrictions may be readily apparent. Nevertheless one can specify
what vafiables belbng {n the reduced form, and so can estimate a least squares
approximation to it. Several of the studies included in this survey are of
this type. As a compromise, a subset of the structural equations might be
estimated, while accounting for the endogeneity of any choice variables. In

this way some economic structure can be imposed (tested) on the data.

Agrﬂshld%o/LynSquire/DIH:pp/02/07/85/d1w/04/09/85




- 15 -

IIT. SUMMARY OF RECENT EMPIRICAL FINDINGS

What can be learned about the economi; response of rural, mainly
farming households, from these empirical studies which use an integrated
approach to nodeling the behavior of agriculturallhouoeholdl’ Does the new
agricultural household modeling approach matter empiricalz; both in terms of
predicting economic behavior as well as in terms of the policy implications
that follow from 1t? Although the gtudies sumarized in this paper differ in
the details of the applied methods, the characteristics of the séﬁpled
households and the focus of their policy interest, nonetheless they share the
view that integrating production and consumption decisions is not only the
proper appféach to modelling'economic behavior of agriéuitural households bﬁt
~that the empirical results and their policy impiications are gufficiently

different to justify the effort.

A. The Surveyed Studies

Table | lists some essential characteristics of the different partial
equilibrium studies which are summarized in this paper. The first empirical
studies giving estimates of agricultural household models where conducted at
Stanford by Lau, Yotopoulos, and their collaborators (Lau, Lin and Yotopoulos,
1978; Kuroda and Yotopoulos, 1980: Yotopoulos, Adulavidhaya, Kuroda and lau,
1976), and at the World Bank by Barnum and Squire, (1979a, 1979b). These are
ali econometric studies which specify separable models, and estimate commodity
demands and either output supply and input dehands, or a production function.

Subsequent studies have extended the basic methodology in various

ways. Three studies have disaggregated commodities on both the production and
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consumption sides of the model (Ahn, Singh and Squire, 1981E Strauss, 1984b:
Singh and Subramanian, 1985). Disaggregation of produced commodities allows
explicit treatment of the crop-composition decision, while dissggregation of
consumed commodities allows a more careful accounting of caloric intake. One
paper extends the model to endogenize saving and investment decisions (Igbal,
1984), and anothet looks at determinants of health within a farm household
framework (Pitt and Rosenzweig, 1984). In addition, the paper reviews several
recent attempts to enbed agricultural household models in a rulti-market
framework. This allows a more comptehens_ive analysis of agricultural policies
since 1t allows explicitly for important interactions that are neglected in
partial equilibrium models ‘(Braveman and Hammer, 1984).

B. Main Results

Table 2 presents a subset of elasticities. calculated from the seven
‘studies which estimate the full system of commodity demand equations. The
table reports the response of consumption of the agricultural commédity.
consumption of market-purchased goods, marketed surplus, and labor supply to
changes in the price of the agricultural commodity. /

For consumption of the agricultural commodity, the studies show an
almost even split between those which report a positive own-price elasticity
and those reporting a negative one. The magnitudes of both positive and
negative elasticities are small. The positive response indicates that the
profit effect has more than offset the traditional negative effect predicted
by standard consumer demand theory. For consumption of market-purchased

goods, the most important result 1is the strongly vpositive cross-price

elasticities. This result also attests to the strength of the profit effect
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in increasing total expenditure. The reported elasticities suggest that the
level of farm incomes ind the .vaillbility.of non-farm goods are important
determinants of responsiveness. Sierra Leone, for example, has a much lower
elasticity than those of the Bast Asian countries.

Elasticities of marketed surplus are atrong;y positive whereas those
‘for labor supply are negaiive.i The posi:iyé elasticities of marketed surplus
indicate that, even whére tﬁe nrofif effect is sfronz enough to make con-
éumption response positive, the total output response is alwvays large enough
to offset increased househoid consumption. The negative responses for labor
supply suggest a strong profit effect and reflect the empirical fact that
leisure is a‘normal good. Other resu1t§ are summqrized in Iﬁblgs Al to A4

appended to this paper.

Do Agricultural Household_Models Matter?

Agricultural household mbdels integrate production and consumption
decisions in rural farm-houéeholds. This requires a more complex theoretical
structure as well as considerably more data for empirical estimation. Is the
additional effort {ustified? Can practitioners make do with far sgimpler
techniques that have been traditionally u#ed to model farm behavior — that
is, with the demand and supply sides separated? The angwer lies at two
levels. First at the empirical level we must ask whether these models, which
account for the interdependence of production and consumption decisions,
ﬁrovide estimates. of elasticities that could not have been obtained
otherwise. Second, at the policy level, we must ascertain »whether the
resulting differences in these elasticity estimates lead to a different poliéy

implications from those that would have been arrived at from traditional
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methods. This section addresses the first issue — that of the empirical
significance of agricultural household models.

In assessing the empirical significance of agricultural\household
models, it is useful to recall that their distinguishing characteristic is the
inclusion of the profit effect. Table 3 compares two sets of elasticities —-
those wigg—and those without the profit effect. The results clearly establish
the empirical significance of agricultural household models. The estimates of
the elasticity of demand with respect to own-price not only differ signifi-
cantly in the c;ses of Japan, Thailand and Sierra Leone, but change sign in
the case of Taiwan, Malaysia, Korea and Northern Ni{geria. Thus, whereas
‘traditional models of demand, as we would expect, predict a dgclihe in own-
coﬁsumption in response to an increase in agricultural como;iity prices, for
tﬁree cases, the agricultural household models prec.lict an increase. This is
because the "profit effect” -- resulting from an increase in 4incrme when crop
prices are raised--offsets the negative price effects. Farm households end up
increasing their own-consmption as prices are raised. Whether or not this
would reduce the amounts they offer on the market will depend on the elas-
ticity of output. We know that this marketed surplus elasticity remains
positive in these cases (Table 2). The response, however, is dampened by the
. "profit effect”.

The differences in the elasticity of demand for non-agricultural
goods with respect to the price of agricultural goods are also striking. The
elasticities change sign in four cases, and 1in the other three cases the
magnitudes are much larger when the profit effect is included. Whereas ct'oss-
price elasticit.ies estimated using traditional demand models tend to be low or

+
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negative because of negative income effects, the agricultural household model
estimates are positive and large because of the positive profit effect. The
elasticities of household labor supply with recpect to the price of the agri-
cultural good also differ dramatically. In the traditional demand models, an
increase in the price of the agricultural good reduces not only the con-
ounptionvof that good, but also that of leisure, implying an increase in the
family work eff;;t (Thblé‘35. In contrast, azricultﬁrallhousehold models
predict a nggative response of household labor supply to increased output
prices because households are willing to take a part of their increased
incomes in increased leisure, thereby reducing their work effort.

While fewer signs change when responses to agricultural wage rates
are examined,‘:he magnitudes do. In traditional demand models an increase in
the wage rate implies an increase in real household incomes resulting in a
posifive demand response for agricultural and non-agricultural goods and a
negative or inelastic response of household labor supplj. These effects aée
partially offseg in agricultural household models because an increase in wages
also affects the production side and reduces total farm incomes. As a result,
demand reéponses for both the agricultural and non-agricultural goods are
either dampened or totally offset (Taiwan, Malaysia), while labor supply
response becomes positive and/or more elastic. v

Looking at the market (or off-farm) labof supply responses of landed
and landless households in rural India, Rosenzweig (1980) provides a different
type of evidence that agricultural household models matter. After separately
estimating market supply equations for landless and agricultural households,

Rosenzwelg compares coefficients between the two groups and finds that twenty-
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one out of twenty-two comparisons conform to the predictions of the
agricultural household framework. For instance the mnale off-farm labor
response of landless households to increases in the market male wage is less
than for agricultural households, as would be predicted because of the
negative profit effect of raising male wages.

In addition to differences bgtweeni elasticities estimated from tradi-
tional models and those estimated from agricultural household nodels, there
are otizer elasticities provided by the latter which are not even defined for
models that focus exclusively on consumption behavior. Theée aré the elas-
ticities of demand with respect to non-labor input prices, stocks of fixed
factors of production, including land and farm technology. A selection of
these elasticities is shown in Ihbie 4., While the absolute nagnitﬁdea ire
small in mosf cases, the point to recall is that tkey have no counterpart in
models that do not integrate production and consumption. Thus, while tradi-
tional demand models can predict demand responses to output prices, they tell
us nothing about such responses to_input prices or changes in the fixed fac-
tors of production or technology. Similarly, traditional supply models can
predict supply responses to changes in output and input prices, fixed factors
of production and technology, but they fail to tell us anything about the de-
mand responses to these exogenous factors. Agricultural household models
therefore provide a vital link between the demand and supply side responses to
exogenous policy changes. While these links can be established informally be-
tween traditional supply and demand models, in agricultural household models
they are handled directly within a consistent theory and framework of estima-

tion.
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The results of Tables 3 and 4 allow us to identify when the use of a
fﬁll agricultural household model is likely to be important. Since the profit
effect ig_the distinguishing feature of these models, thif amounts to identi-
fying when the profit effect is likely to be important. The first point to
note is that changes in some exogenous prices have a .-ill effect on farm
ptofifs. For example, the profit effect 1s much nofe important in Malaysia
than in Sierra leone (Table 3) partly because the effect of a price change on
profits is much larger in the Halay;ian case. In Malaysia, a ten percent in-
crease in output price results in a sixteen percent inerease 1in profits. 1In
Sierra leone, the same percentage increase in output pricebinchases profits
by only two percent. ' _ .

Second, even 1f profits are affected by an exogenous price increase,
profits may be only a small part of full 1ncome (equation 2) and it is full
income that appears in the demand equations. For our sample of countries, the
sh#rerof profits in full income ranges from 0.5 in Malaysia to only 0.2 in
Thailand. It follows that a given percentage increase in profits will have a
much bigger impact on total income in Malaysia than in Thailand.

Finally, the effect of full income on demand varies among commodi-
ties. It is much more important, for example, in the case éf non-agricultural
c&mmodities than agricultural ones since demand i{in the latter tends to be ine-
lastic with respect to 1ncome; In Malaysia, the elasticity of demand for rice
with respect to full income is only 0.52 conpared with 2.74 for market-pur-
chased goods. As a result, the profit effect is much more significant in the

case of non-agricultural goods than in that of agricultural goods (Table 3).
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These remarks suggest that, if profits are relatively insensitive to
producer prices and constitute a relatively small part of full income, and-if'
consumption of a particulqr item is relatively inaensitivé to full income,
than couching the ahalysis in the context of an agricultural household model
will not 'yieldv much .gain 1in accuracy. This proves to be the case, for
example, with the elgsticity of demand for agricuitutal goods with respect to
cﬁanges in producer prices in Sierra leone (although it is not true for low-
income households in that study (Strauss, 1984b)). 1If, on the other hand, -
tﬁese three conditions are reversed, then, as the example of the elasticity of .
demand for non~agricultural goods with respeét to producer prices in Malaysia

reveals, a full agricultural household model is of critical importance.
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IV. POLICY RESULTS

A. Results from the Basic Model

Agricultural household models provide policy insights in three broad
areas. These are the welfare or real incomes oflagricultural households, the
spillovgr éffec:s'of agricultural policies on to the rural, non-agricultural
economy, and, at a more aggregate levél,.the interaction between agricultural‘
policy and international trade or fiscal policy. To illustrate the potential
role of agriculturalv household models, this section draws the policy
conclusions. in eaéh of these three aimensions for a "typical” agricultural
policy. The policy chosen {s that of taxing output (either_through eivort
taxes or marketing boards) in order to generate revenue for the central
exchequer and simultaneously subsidizing a major 1n;ut (usually fertilizer) in
order to restore, at least partially, producer incentives. Other policies can
be examined with the use of agricultural household models, but this pattic&la:
‘combination is a common characteristic of agriculture in developing countries
and illustrates well the‘type of issue that can be analyzed in this framework.

Consider first the effect of pricing policy on the welfare or real
" full income of a representative agricultural household. For some price
changes ~- for example, a change in the price of fertilizer -- the resulting
change in nominal full income is an accurate measure of the change in real
income since the prices of all consumer goods have remained unchanged. 1In
other cases, however, the commodity in question may be both a consumption good
and a farm output or input. For example, 1f the price of an agricultural

staple is increased, the household will benefit as a producer hut lose as a

AgrHshldMo/LynSquire/DIN :pp/02/07/85/d1w/04/09/85




- 24 =

consumer. As long as the household is a net producer of the commodity, its
net benefit will be positive (see Strauss 1984a). Nevertheless. if one wishes
to quantify the net gain to the household, allowance must be made for both the
positive effect coming through farm profits and the negative effect coming
through an increase in the price of a major consumption ites.

Table»S presénts estimates of the elasticities of real full income
with respect to changes in output price and fertilizer price_for’the aevén
studies examined earlier. = For marginal changes, the decrease in real income
following an increase in the price of the agricultural output equals marketed
surplus times the price increase while the increase following a reduction in
the price of an input equals the quantity of the input times the price reduc-
tion. Thus, knowing prices, marketed surplus and full income, these elastici-
ties can be calculated without reference to price and income elasticities.
However, for non-marginal changes, it would be necessary to uge {information on
the underlying structure of préferences to calculate equivalent or compensat-
ing variation.

The table reveals that the percentage change in real income is less
than the percentage change in either the output price or the fertilizer
price. 1In addition, the table suggests that the loss in real income arising
from a given percentage reduction in the output price can be offset only if
the price of fertilizer is reduced by a much larger percentage. In Malaysia,
for example, a ten percent reduction in output price would reduce real income
by almost seven percent whereas a ten percent reduction in the price of ferti-
lizer would only increase real income by about one percent. This result

arises from the relative magnitudes of marketed surplus and fertilizer use and
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indicates that, 1f policy makers are interested primarily in the welfare of
agricultural households, intervention in output markets is likely to be much
more important than intervention 1in the markets for variable, non-labor
inputs.

Poiicy makers are also concerned with the welfare of rural households

that do not own or rent land for cultivation. Landless households either sell
their labor to iﬁnd-opetaflng households or else~engage in non-farm activities
(see, for example, Anderson and leiserson, 1980). Governments, however, have
very fev policy 4instruments tﬁat affect the welfare of these households
1directly. Policy -- orice interventions and investment programs -'directed
at land-operating households, nevertheless, have spillover effects which may
or may not be beneficial for these households. What can airicultutal
household models tell us about these effects? .

An 1increase in the oprice of a major agricultural staple will
obviouély hurt‘households that are net consumers of that item. The direct
effect of a price increase, thérefore, will be unambiguously negative for
landless households and nonfarm households. The policy wmaker thus faces a
dilemma: 1if he wants to improve incentives, and increase the incomes of
agricultural households, hé does so at the etpense of other rural
households. There are, however, offsetting indirect effects. For example,
Table 6 reveals that, if the price of the agricultural commodity is increased,
agricultural households increase their demand for total — hired and family --
farm labor and reduce the supply of family labor (i.e., increase their leisure
time). As a result, the demand for hired labor can be expected to increase

substantizlly to the benefit of landless households. In Malaysiz, <%¢
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reported elasticities of labor demand (1761) and labof supply (0.57) imply an
elaaficity of demand for hired labor of 10.§. While this result in part
reflects the initial small percentage of hired labor in total labor (19
percent), it, nevertheless, i{mplies a substantial change in labdt' market
conditions and would undoubtedly exert upward pressure on rural wage rates
theréby offsetting, at least to some extent, the negative ¢ons§quencesffor
landless households of higher prices of agriculfural commodities.

The policy dimplications of these findings are very significant
because they also shed light on the extent to which the positive gains from
technological improvements “trickle down” via the labor market to the rural
landless. It is now widely accepted that technological innovations associated
with the “"green revolution” (iﬁproved seeds, increased use of fertilizers and
pesticides, increased irrigation and cropping inte;sity) have ha& a dramatic
impact on the demand for :6:31 labor, but the concern has been whether this
increased demand could be translatéd into an equal impact on hired labor, most
of which comes from the smallest farms and the landless. The empirical
findings show that it can be. When an increase, either in the fixed factors
of production or technologies, boosts incomes on the farm, they tend to reduce
the amount of family (household's own) labor effort (Table 4). Any increase
in the demand for total labor, therefore, results in an even larger increase
in the demand fdt hired labor. The labor supply and demand elasticities

"emerging from empirical applications of agricultural household models provide
strong support for the view that trickle down effects are both positive and

significant.
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v‘l‘able 6 identifies a second indirect effect of increased output
prices -- a significant increase in the demand for non-agricultural goods.
The response élasticity is posifive apd grleater than one in two countries --
Taivan and Malaysia ~- and positive and greater than 0.5 in all countries
except - Sierra Leone (though for low-incomé households in Sierra Leone it is
also high == 0.9). Some of this demand will be for imports and urban-produced
commodities, but a‘large part will be for rurally produced goods and services
and will, therefore,' increase demand for the output of non-farm, rural
households. Any increase in farm profits, whether cauqed by a price change or
a technological 1mprovemen.t_, can be expected to lead to a substhntial increase
1n_ the demand for goods and services produced by non-agricultural house-
holds. 'm'us, spillover ,effeéts through ~output markets will, at least
partially, offset the negative effects on nonfarm ho.uuholds of an increase in
agricultural prices ahd will ensure that the benefits of technological im-
~ provements are dispensed throuizhont the rural community.

Table 6 also traces through the effects of a change in the price of
fertilizer. As noted in the discussion of the effects on the welfare of
agricultural households, changes in the price of fertilizer have only a minor
impact. The results suggest that changes in fertilizer prices can be made
.without generating large -negative or positive spillover effects.

As mentioned ea-rliet, governments often tax agricultural output in
order to generate revenue and simultaneously subsidize key inmputs such as
fertilizer in order to restore production incentives in the hope of achieving
self-sufficiency or earning foreign exchange. Can agricultural household

models shed light on these {issues? Because agricultural household models
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provide information on the effect of pricing policy on marketed surplus and
fertilizer demand, they can be used as inputs into calculations of self-
sufficiency, balance-of-payment effects and'bddgetary effects.

If the primary interest is in self-gufficiency, governments need to
know the marketed surplus available for procurement. Table i reproduces
eiastitity estimates for agricultural production, consumption and marketed
.surplus. The results 1illustrate two points. FPirst, even where consumption
responds positively to an increase in the price of the agricultural commodity
‘because of the profit effect, marketed surplus still responds positively.
Where the consumption response is negative, the elasticities of markeied
surplus are positive and large (see, for example, Lthe case of Thailand).
Governments can,v therefore, use .pricing policy in the output market to
increase matketed surplus even when 1t is unable-to set the prices facing
consumers and producers independently. Second, efforts to offéet disin
centives in output markets through fertilizer subsidies will not be effective
unless the percentage reduction iﬁ the fertilizer price is much larger than
that in the output price.

The analyst can also derive. from Table 7 rough estimates of the
effect of pricing policies on budget revenues and foreign exchange.
Forexample, assume that the output |{is exported and that fertilizer 1is
imported. Table 7 reveals that an increase in output price will induce an
increase in marketed surplus available for export but only at the expense of
{enreased use of fertilizer. The net foreign exchange effect, threrefore, is
given by the difference between the additional revenues from exporﬁing and the

costs of importing additional fertilizer. Similarly, if the output i{s taxed
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and fertilizer is subsidized, one can perform a similar calculation to arrive
at 8 rough estimate of khe_net impact on the budget.

The policy issues ahalyzed above illustrate the uses that can be made
of the basic framework of the agricultural household model. The framework,
however, is very flexible and can be adapted in may ways to fit particular
circﬁmetances #nd issues. In.thé next seétion, we -discuss the main policy
conclusions of these extensions but rnote that at present these conclusions
remain gomewhat more tentative than those emerging from the well-researched
basic wmodel because replications of the extensions have not yet been
performed.

B. Some Extensions : .

.The implications of price and other interventions on the nutritiohal
and health status of target group§ specially the.rural poor are of special
interest to international.aéeﬁcies and national governments. What do the
agricultural household models add to the debate? Strauss (1984b) demonstrates
how the basic model can be elaborated to allow an investigation of the effect
of pricing policy on caloric intake. In his mc;del, the utility function (see
>Equation 1) becomes

U = B(X)
where X is a vector of consumer goods including food items, nonfood items and

leisure. Calorie intake (K) can then be calculated from:

K= tiaixi i1=1...m
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where ai is the calorie content of a unit of the

ith food and X

T i=1...m, are quantities of different food items.

With this extension, §ttauss is able to show that.price changes exert
a considerable effect on caloric intake with the profit effect playing an
important role. One might expect that an increase in the price of a major
food item would probably have a negative impact on caloric intake. Table 8
however; reveals that in the majority of cases, an increased price results in
increased caloric intake because of an incresse in profits. Thus, even if
consumption of the commodity whose price is increased declines, the extra
profits allow the purchase of increased aquantities of other foodstuffs so that
-overall caloric intake responds positively. This result is alsp found by Ahn,
Singh and Squire (1981)‘in their Korean study. Both ihe‘Korean and Sierra
Leone analyses find that increased food prices dec;eases caloric intake when
prbfits are held constant. For Korea these negative elasticities may be
applicable for lﬁndless households. Again it i{s found that ﬁhe profit effect
becomes empirically important. In all cases those calorie price elasticities
(with profits varying) which are negative are small. This implies that any
negative nutritional impact of higher food prices on agricultural households
should be small.

In the particular case of Sierra leone, Strauss is also able to
demonstrate an important point regarding the distribution of calories among
income groups. He shows that even if a price increase causes a reduction in
the caloric intake of middle-income and high-income households (see the case

of rice in Table 8), the intake of low-income households is increased. This

suggests that, if policv makers are concerned primarily with the nutritional
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status of low-income households, price incresses for major food items wmay
prove to be beneficial. Increases in the prices of food items towards, say,
world prices may improve the nutritional statds of low income houséholds and
provide appropriate signals for resource allocation. The usual equity-growth
trade-off may be absent in this case. &/

The Sierra Leone results thus suggest that general pricing policies
may be important” for the nutritional status of households with the lowest
intakes, but not for most other houaeholdq. This 1is substantiated by the
Korean results, which suggest that pricing policies may be more important for
landless laborers, and perhaps marginal farmsers, than for others. However,
the Korean elasticities are so small as to imply that using general price
policies to generate nutritional policy goals must be questioned. 5/

Policy makers are 1nterestéd in nuttitionai status presumably because
1£.affects_health and may also affect productivi;y at the individual levels.
Pitt and Rosenzweig (1984) take the analysis one step further, therefbre, and

examine the interaction between prices, health and farm profits in the context

of an agricultural household model. Their extension involves incorporation of
a health variable directly in the utility function -~ people prefer to be
healthy -- and in the production function —-- a healthy individual {s more
productive. To complete their model, they introduce a production function for

health:

H = H( Xa, Xm, Xl, Z)

which says that health (H) depends on congsumption ( Xa and Xm) and hence on

nutrition, on leisure (or work effort, Xl) and on a vector (Z) of other fac-
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tors which affect health, some of which are chosen by the household (boiling
vi:et) and some of which are comminity-level services (well water).

Applying their model to Indonesia data, Pitt and Rosenzweig are able
to show that a ten percent increase in the consumption of fish, fruit and
vegetables reduces the probability of illness by nine, three and six percent
respectively dhereas,-a ten percent increase in the consumption of sugar
increases the ptob;bility of 1llness by almost twelve percent. These results
suggest that increases in consumption cannot sutomatically be interpreted as
contributing to health since the composition of consunptibn may also change in
a manner detrimental to health.

In addition to estim;ating the health production function, Pitt and
Rosenzweig also egtimate a reduced-form equation that provides a direct link
between prices and health.  They show that a ter; percent reduction in the
prices of vegetables and vegetable oil will decrease the probabilitv of the
household head being 1ill by four and nine percent respectively whereas the
same percentage reduction in the prices of grains and sugar will increase the
probability of illness by fifteen and twenty percent respectively, albeit from
8 very low base. These results, however, are calculated with profits held
constant. In principle, when profits are allowed to vary some of the results
may be modified. 1In this particular application, however, the coefficient on
farm profits proved statistically insignificant. The results reported above,
therefore, are reasonably accurate measures of the total effect of changes in
price on health.

Changes in health mav also affect productivity and farm profits.

Pitt and Rosenzwelig, however; are able to demonstrate that behavior can bde
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represented by a recursive n;del in which case the effects of {ll-health or
labor supply are not reflected in reduced farm profits since households have
resource to an active labor wmarket. Thus, while fmily labor supply is
lignificantiy reduced by illness, total labor input and hence farm profits
remain unaffected. This result indicates that the benefits of improved health
(or the costs of a deterioration in health) in agricultural households will be
reflected in faré‘profits, if at all, only thréugh the indirect route of the
labor market.

Most of the policy 1issues considered so‘far have been static in
nature and have been couched in a single-period framework. Iqbal (1984)
provides a major departure from previous work by extending thg'aingle-périod

analysis to incorporate borrowing, saving and investment decisions. Since

governments and multinationalé.agencies devote substantial quantities of funds
to rural credit programs, this particular extension offers the possibility of
using agricultural household models to address a new set of policy issues of
considerable importance in many countries.

Iqgbal uses a two-period model. In the first period, the household
may borrow and invest in farm improvements. In the second period, the loan
must be repaid with interest and the household enjoys higher farm profits as a
result of its investment in period one. Accsrdinglv, in Iaqbal's model the
single full-income constraint 1is replaced by two full-income constraints, one
for each period:

w(Kl) + wlTl +B = Cl + 1

and w(K1+I) + "2T2 = c2 + B (1 + r(B))
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where Kl » is capital in period one and I is investment so that K1+ Iis
capital in period two. B is borrowing in period one and B (1 + r(B)) is
repayment in period two. C is the value of consumption of goods and
leisure. Iqbai draws a parallel between his treatment of household savings
-and borrowing and the treatmenﬁ b‘f own-consunption and narketed‘surp]_.us or
family labor supply and hired labor in the standard agricultural household
model. He notes that the recursive property of ‘the atan¢atd model carries
over to this two period extension, provided the houa§h01d can borrow at a
fixed rate of interest. In his application to India households, Iqbal argues
that the interest rate is influenced by household borrowing decisions (r is -a
function of B in the second-period constraint) and, therefpre, adopts a non-
recursive specification. -

Igbal's results reveal that borrowing is significantly reduced by
increases in the 1interest rate, the elisticity being -1.2. "I'hese results
support the ';riew that interest rate policy can have a marked effect on the
level of debt held by farmers. 1Igqbal also shows that farmers owning more than
three hectares are highly sensitive to the interest rate whereas the
coefficient on borrowing by farmers owning le.ss than three hectares is
-gtatistically insignificant. It follows that the elimination or reduction of
subsidies to programs providing agriculﬁural credit may serve the dual purpose
of increasing efficiency in the capital market and simultaneously improving
equity since the reduction in borrowing by "large” farmers will exceed that by

"small” ones.
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As noted earlier, governments are also interested in the effects of
sgricultural pricing policy on more aggregate economic variasbles such as

budget deficits and foreign exchange earnings. For example, in Sénegal

agricultural products generate 70 percent of‘ total export earnings, and
deficits resulting from the government's policy on agricultural pricing
' amounted to more than 20 percent of government expenditure and 2.0 percent of
- GDP. Changes in agriculural prices é&an be expected, therefore,»:o have a
ujor.impa'ct on these aggregates. Indeed, concern with the existing levels of
foreign exchange earnings and budgét deficit may be the major motivation for
changes in pricing policy in many countries. In Senegal, the government has
explored way.s, 'inclluding pricing policy, to pfonotg the production and
consumption of millet in order to reduce imports of rice and hence improve the
country's balance of payments. .

The effect of pricing policy on foreign exchange and budget revenues
was discussed earlier in the paper. Sravemn, Ahn and Hammer (1983) and
Braverman and Hammer (1984) however, provide an important extension to the
basic model that makes the analysis of these policy issues much more
complete. They add market-clearing conditions for the major outputs and
inputs to the basic model of an agricultural household. The changes in
“econsumption, production or labor supply at the household level following anv
change in an exogerious variable can then be aggregated anql fed {into the
market-clearing equations. In abme cases, the nmarket 1s cleared through
adjustments in international trade with prices remaihing fixed at levels

determined by the government, i.e.:
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O(Pa) =X () +E

‘where E represents net exports. In this event, a change in productioh or
consumption has an immediate effect on foreign exchange earnings.
Alternatively, the market may clear through adjustments in price, i.e.,

—

Q(2) =X, ()

Now a policy-induced change in production or consumption will result in a
change in price whi.ch' will generate second-round effects on production and
consumption. | _ -

In their apf:lication to Sevnegal, Braverman and Hammer (1984) assume
the first form =-- quantity adiustment — of mrk;ting clearing for cotton,
groundnuts énd rice and the se;ond form -- price adjustment =~ for maize and
millet. 'fhe second-round effects flowing from induced changes in the prices
of maize and millet are capture fully in their model. Table 9 provides a
sample. of their policy results. Conpare first the effect of reducing the
price of groundnuts or increasing the price of fertilizer on the government's
deficit arising from its agricultural pricing policy. Both policies reduce
vthe deficit. The reduction in the price of groundnuts, however, has a rela-
' tively small effect on net foreign exchange earnings (mainly because a reduc-
tion in rice imports offsets reduced exports) although it reduces the real
incomes of farmers in the groundnut basin by almoot'six percent. An increase

in the price of fertilizer, on the other hand, causes a larger fall in net

export earnings, a reflection of the fertilizer intensity of export crops, bhut
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only reduces farm incomes by one percent. This example illustrates the policy
trade-offs that can be explored within this framework. It also confirms a
point made earlier — to be effective, changes in the prices of inputs such as
fertilizer must be larger than changes in the prices of the main outputs.

- The results in Table 9 also {llustrate a quite different point
regarding ihe formulation of policy. The Sengalese government has been
anxious to redilce 1mpotis of rice and hence save foreign exchange by
increasing domestic production of rice and increasing consumption of domestic:
sﬁbsti:utes such as millet. Hoy can this result be achieved? One possibility
i8 an increase in the producer price of rice. This does indeed reduce rice
imports by seven percent but net foreign exchange earnings fall by 4.5 percent
because in order to increase rice production farmers switch out of export
crops. The desired result =~ an increase in net f;reign exchange earnings ==
fails to materialize because of sdbstitution possibilities in production. In
this case, failure to récpgnize substitution possibilities produces a pervetée
result. In other situations, however, policy may be designed to take
advantage of substitution possibilities. For example, the go§ernment may
increase the consumer price of rice in the hope that people will change their
pattern of consumption in favor of millet. Table 9, however, reveals litt:e
impact on net export earnings from this policy so that in this case a reliance
on substitution possihilities would have been misplaced.

These examples from the Senegal study of Braverman and Rammer
illustrate the importance of placinz agricultural household models in a multi-
market framework. g/' This 1is likely to be especially important if attention

is focussed on foreign exchange earnings and government revenues. Because
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expansion of one crop is usually at the expense of another crop, changes in
the quantities of internationally traded items and in the quantities of taxed
or subsidized items will influence the overall 1nﬁact of policy on foreign
exchange and government revenue even if a change in a government-controlled
price in one market leaves the prices in sll other agricultural markets
unchanged. More generslly, chinges in govermment-controlled prices will
induce changes in other prices so fhat even measures of output tesponse, laﬁor
supply response, consumer response and changes in farm profits will have to
allow for general equilibrium effects. These remarks suggest that the multi-
market analysis of Braverman and Hammer is likely to emerge as the most useful
vehicle for generating operationally relevant policy results from agricultural

household models.
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V. CONCLUSION

On the basis of the empirical work to date, it seems clear that for
certain purposes the agricultural household modeling approach is essential.
In particular the interaction of consumption and production decisions through
farm profits ;s essentiai because it matters empirically. It is less certain
-whether other inEEractipns. through virtual prices, are important. This is
likely to be‘the suhjecinof futurg research. To ;he extent that production
and consumption decisions can be_ttea:ed separately the traditional analysis
of the farm-firm will continue to be very useful.

For policy analysis, especially at the aggregate leyel, accounting
for the profit effect on consumptioﬁ will generally be an imperative. For
analysts to continue to assume that peasant househoid consumption is invariant
_:o economic forces is no longer jﬁstifiable. As the Senegal study shows,
changes in household consumption stemming from a certain policy can have:
important ramifications for several different outcomes. That study also
highlights the advantages of moving toward general equilibrium 1in policy
analysis, since that allows different production and consumption substitution
possibilities to be better céptured. However, more household level studies
need also be conducted to improve understanding of the decision making

process, and to extend the basic model to cover other types of decisions.
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Footnotes

For a more general treatment of the static model see Strauss (1984a). Roe
and Tomasi (1984) treat the case of production risk.

The labor market was one which was in the past considered nonexistent,
e.g., Chayanov (1925).

The compensated and uncompensated virtual prices can be equated by
evaluating exogenous non-farm income at the level which results. in the
reference utility level. Strauss (1984a) gives a detailed derivation of
how the comparative statics of the functions relate to each other.

Smith and Strauss (1984) provide similar evidence when they simulate the
results at the national level while allowing rural wages to equilibrate
the rural labor market. ‘

This does not mean policies to prevent violent seasonal price swings
won't be effective. Even with a small price elasticity a doubling of
prices can have an important impact on caloric intake.

Braverman, Ahn and Hammer (1983) examined- the 4nputs of reducing
government budget deficits in Korea incurred through the Grain Management
and Fertilizer Funds. Analyses of agricultural priecing policles in
Sterra leone (Braverman, Hammer and Jorgenson, 1983), Cyprus (Braverman,
Hammer and Jorgenson (1984), and Malawi (Kirchner, Singh and Squire) all
using the same underlying framework have further indicated both the

usefulness and the practicability of the approach.

-

Agrishldo/LynSquire/DIW :pp/02/07/85/d1w/04/09/85

g




- 41 -

References

Mans; Dele, and Douglas Graham. "A Critique of Traditional Agricultural
Credit Projects and Policies.” Journal of De velopment Economics, vol. 8

(1981), pp. 347-366.

Adulavidhaya, Kamphol, Yoshimi Ruroda, Lawrence lau, Pichit lerttamradb, and
Pan Yotopoulos. "A Microeconomic Analysis of the Agriculture of
Thailand.” Food Research Institute Studies, vol. 17 (1979), pp. 79-86.

Aﬁulavidhaya, Kamphol, Yoshima Kui'oda, Yotopoulos, Pan, and Lawrence LlLau, "A
Microeconomic Analysis of the _Agricultural Household in Thailand.”

Unpublished manuscript, 1976.
, and ' s "The

. £ s
Comparative Statics of the Behavior of Agricultural Households in
Thailand, The Singapore Economic Review vol. 29 (1984), pp. 67-96,

Ahn, C., I. J. Singh, and L. Squire. “A Model of An Agricultural Household in
‘a Multicrop Economy, The Case of Korea.” Review of Economics and
Statistics, vol. 63 (1981), po. 520-52S. .

-

Anderson, Dennis, and Mark leiserson. “Rural Nonfarm Eaployment in Developing
Countries,” Economic Development and Cultural -Change, vol. 28 (1980) pp.
227-248. '

Askari, H. and J. Cummings. Agricultural Suppl)l_g.esponée: A Survey of the
Econometric Evidence. New York: Praeger, 1976.

Barnuw, Howard, and Lyn Squire. "Technology and Relative Economic
Efficiency.” Oxford Economic Papers, vol. 30 (1978), pp. 181-198.

and ' . "An Econometric Application of the
Theory of the Farm Household.” Journal of Development Economics, vol. 6
(19793), PP. 79-1020

and « A Model of An Agricultural
Household. Washington, D.C.: World Bank, Occasional Paper 27, 1979.

_ and « TPredicting Agricultural Output
Response.” Oxford Economic Papers, vol. 32 (1980), pp. 284-295. '

Becker, Gary. “A Theory of the Allocation of Time.” Economic Journal, vol.

Behrman, J. and B. Wolfe. ™ore Evidence on Nutrition Demand: Still Income
Seems Overrated and Women's Schooling Underemphasized.” Journal of
Development Economics, Vol. 14 (1984), pp. 105~

Binsvénger, H. and M. Rosenzweig eds. Contractual Arrangements, Employment,

and Wages in Rural labor Markets {n Asia., New Have: Yale University
Press, 1984,




-42 -

Braverman, A. and J. Hammer. ™ulti-Market Analysis of Agricultural Pricing
Policies in Senegal,” Agricultural Household Models: Extensions,
Applications and Policy, edited by I. J. Singh, L. Squire and J. Strauss,
Washington, D.C.: World Bank manuscript, 1984.

Braverman, A., C. Y. Ahn and J. Hammer. “Alternative Agricultural Pricing
Policies in Korea: Their Implications for Government Deficits, Income
Distribution, and Balance Payments.” World Bank Staff VWorking Paper No.
621, 1983. ' _

Braverman, A., J. Hanme:-and-z. Jorgenson.' “Agricultural Taxation and Trade
Policies in Sierra leone”. World Bank, Country Policy Department, 1983.

, , and . "An Economic Analysis
of Reducing Input Subsidies to the Livestock Sector in Cyprus”. World
Bank, Country Policy Department, 1984.

Chayanov, A. V. T“Peasant Farm Organization.” Moscow: Cooperative Publishing
Ypuse, 1925. Translated in A. V. Chayanov: The Theory of Peasant
Economy. Edited by D. Thorner, B. Kerblay and R.E.F. Smith. Homewood:
Richard Irwin, 1966.

-

Deaton, Angus, and John Muellbauer. Economics and Consumer Behavior.
Cambridge: Cambridge University Press, 1980.

Deolalikar, A. and W. Vijverberg. “Heterogeneity of Family and Hired Labor in
Agriculture”, Yale University Economic Growth Center Discussion Paper No.
444, 1983,

Fisk, E. K., and X, T. Shand. “The Early Stages of Development in a Primitive
Economy: The Evolution from Subsistence to Trade and Specialization,”
Subsistence Agriculture and Economic Development, edited by C. F.
Wharton, Jr., Chicago: Aldine, 1969.

Gronau, Reuben. “The Intrafamily Allocation of Time: The Value of the
Housewives' Time." American Economic Review, vol. 68 (1973), op. 634-
651. .

. "leisure, Home Production and Work: The Theory of the
Allocation of Time Revisited.” Journal of Political Economy, vol. BS5
(1977). pp. 1099-1124.

Hymer, Stephan, and Stephen Resnick. “A Model of an Agrarian Economy with
Nonagricultural Activities.” American Economic Review, vol. 59 (1969),
pp. 493-506. _

Iqbal, Farrukh. “The Demand and Supply of Funds Among Agricultural
Households,” Agricultural Household Models: Extensions, Application and
Policy,” Edited by I. J. Singh, L. Squire and J. Strauss, Washington,
D.C.: World Bank manuscript, 1984.

Jorgenson, Dale, and Llawrence, lau. “An Economic Theory of Agricultural
Household Behavior.” Paper presented at 4th Far Eastern Meeting of the
Econometric Society, 1969.




-43 -

" Kirchner, J., I. J. Singh, and L. Squire. “Agricultural Household Models
Extensions, Applications and Policy". ’

Krishna, Raj. “Theory of the Firm: Rappoteur's Report.” Indian Economic
Journal, Vol. 11 (1964), pp. 514-525. :

« "Comment: Models of the Family Parm.” Subsistence
riculture and Economic Development. Edited by C. F. Whartonm, Jr.
Chicago: Aldine, 1969. _

Kuroda, Yoshimi, and Pan Yotopoulos. _ "'A Study of Consumption Behavior of the
Farm Household in Japan: An Application of the Linear Logarithmic
Expenditure System.” The Economic Review (Japan), vol. 31 (1980) pp. 1~
15.

Lau, L., W. L. Lin, and P. Yotopoulos. "The Linear logarithmic Expenditure

System: An Application to Consumption Leisure Choice". Econometrica,

Lau, .Lawrence, Pan Yotopoulos, Erwin Chou and Wuu-long Lin. "The
Microeconomics of Distribution: A Simulation of the .Farm Economy.”
Journal of Policy Modeling, vol. 3 (1981), pp. 175-206. '

Lopez, Ramon. “Structural Models of the Farm Household Allowing for
Interdependant Utility and Profit Maximization Decisions,” Agricultural
Household Models: Extensions, Applications and Polic edited by I. J.
Singh, L. Squire and J. Strauss, Washington, D.C.: World Bank
manuscript, 1984,

Mellor, J. "The Use and Productivity of Farm Family Labor in Early Stages of
Agricultural Development.” Journal of Farm Economics, vol. 45 (1963),

Millar, J. "A Reformulation of A. V., Chayanov's theory of the Peasant

Economy.” Economic Development and Cultural Change, vol. 18 91970), pp.
219-229. :

Nakajima, Chihiro. "Over-Occupied and the Theory of the Family Farm.” Osaka
Daigaku Reizajgaku, vol. 6 (1957).

o “"Subsistence and Commercial Family Farms: Some

Theoretical Models of Subjecture Equilibrium.” Subsistence Agriculture
and Economic Development. Edited by C. F. Wharton, Jr. Chicago: Aldine,

1969.

Neary, J., and K. Roberts. "The Theory of Household Behavior Under
Rationing.” European Economic Review, vol. 13 (1980), pp. 25-42.

Pitt, Mark and Mark Rosenzweig. “Agricultural Prices, Food Consumption and
the Health and Productivity of Farmers.” ricultural Household
Models: Extensions, Applications and Policy, edited bv I. J. Singh, L.
Squire and J. Strauss, Washington, D.C.: World Bank manuscript, 1984.

AgrHshl®o/LvnSauire/DWN :o0/02/07/85/d1w/04/09/85




* £3 ) ponmod
[eanindji¥e jo wojl
~-dwnsuod uo JW¥ueyd (e

s epye puswadp
203 peise}1ed $i1
pue IP§s UOINP
~-0ad 10) pasn ¥u}
-Buid¥oag 193U))
spazijous

83} I POBNOD

#ad)ad jJo 9w

-qns pu® sI¥en 19491 pIoy

SB/L0/TU/OG/ ORP YA AY/ dLquL

(1g61) sapnby

~}¥OLOuYDII )O 023333 RID I RILTY 214RINday  20) uONII Ag (€T ~ISNOY VL] IIIS-0803) 9320y Puv yi¥ujs ‘uyy 9
suojIBNLI
. A1ddng
a0Qu] wWiPj-3j)o
SIvma) pus 2jus salen yemaj wypul
x9s &q JO s9vB] ISP pue ajce 119 103 (3431 ploy
Ajddne 304wy wamj-330 ®10] PPN Jjyuawdag  10J uo|¥aa 4g 98 ~I810Y VO IIIN-6801) ejpul  (0861) Byonzuasoy ¢
Ayddne w2388 puewap
10Qe] pus snjdins SO} IJPONNOD J21y) nduj puv wajeis (9£61)
pRldniewm ‘L3 powmod 20 uojduny : * uey puBwaIp 10) pIEN 8IS nwy 3 epoiny
1930310032 3§jo3d se¥nog s3dpad VI8P U0§IDIS-0903D ‘ehuypiavjnpy
O uojidensuo) ~q4o) pus 411 Ilysaedag 103 vol¥aa Ay \mecc PLOyIENOY IIVIBAIS puv ey ‘s0nuLdolo) Yy
HIYION Wi
-} JO puU¥ BIanIOon
wiv) 4Aq| pared
Ajudns  -21BBuSp 33u81¥
Joyu] puv enjdinge "SI POENOD IN0)
polondsss ‘A | pounnd A0 UVLNY uvjsea (vgel)
19N N2338e 31 J03¢ se¥nog wadjad ¥ puv 2218 wav) 4q 80 11040 O
30 uojIdEnsuo) -Qqo) pue 310 Iquisday A0} 0N Ay r44 JWUISAS UV IDIE-N80I) uede g wpoIny
uojIduny uojy}
~2npoad se|¥noy
490D yIin Nuoye
sNIdiIne pIJIYINE SR} )PONEUI I32Y)
Ljddns a0qe) 30] SaUW]IND hjuo waldun 19a21 pioy (6L61)
‘u0jIdBNBUOd Iy ST pue s31 dlyeaedag 10) uu Bl Ay F11Y4 —~800Y VU | IIIS-E001) eshuOy by § wnvuawg 'y
Lyddne 89} 1] ponuod
J04®] pue shjdane 29243 20) pIjem
paiagave ‘L3jpommod -}389 :oauuca\ 51834 on) JOo yoe (gz61)
feaniind e 31)91d se|8nog sasjad [ \v 10) U0 P pur TR sonudojo,
Jo vojidmnsuc) -qqo) pu® ST IlyvaedaIg pue uojdal Ag i1} maw) A4y a¥eaoay uunjuL pu® Uy ‘wey |
posedIppy /e syedvuy 19pon 8o23dg uj SUOFILAIIBY v18q Jo 4L Ai1juno) 830UIND 5 Y
oewa|qolyg £2]199 Jo ¥4 1YL IvdIy-uoN uojIejavp Jo *upN

10 Ijyraedag

SIPNIS wnjaq] | nby (91314 pokaaaig jo 837118328 30va0) pIidajes

1 21avL




- b4 -

Rosenzweig, Mark. “The Demand for Children in Parm Households.” Journal of
Political Economy, vol. 85 (1977), pp. 123-146.

_ « "Neoclassical Theory and the Optimizing Peasant: An
Econometric Analysis of Market Family Labor Supply in a Developing
Country.: Quarterly Journal of Economics, vol. 94 (1980), pp.31-55.

Rosenzweig, Mark. “"Educational Subsidy, Agricultural Development, and
Fertility Change” Quarterly Journal of Economics, vol. 96 (1982a), pp.

Sen, Amartya K. “Peasants and Dualism With and Without Surplus Labor.”
Journal of Political Economy, vol. 74 (1966), pp. 425-45S0.

Singh, Inderjit and J. Subramanian. "Agricultural Household Modeling in a
Multi~Crop Environment: Case Studies in Korea and Nigeria,” Agricultural
Household Models: Extensions, Applications and Policy, Washington,
D.C.: World Bank manuscript, 1985. :

Smith, Victor and John Strauss. "Simulating the Rural Economy in a
Subsistence Environment: Sierra leone,” Agricultural Household Models:
Extensions, Applications and Policy, Washington, D.C.: World Bank
manuscript, 1984, .

Squire Lyn. Emplovment in Developing Countries: A Survey of Issues and
Evidence. New York: -Oxford University Press, 1981,

Strauss, John. “An Overview of Agricultural Models: Theory, “"Agricultural
Household Models: Extensions, Applications and Policy, Washington,
D.C.: World bank manuscript, 1984.

o “Determinants of Food Consumption and Caloric
Availability in Rural Sierra leone: Application of a Farm Household
Model With Several Commodities," Agricultural Household %odjels:
Extensions, Applications and Policv, Washington, D.C.: World Bank
manuscript, 1984, v

Tanaka, Osamu. "An Equilibrium Analysis of Peasant Economy."” Nogyo Keizai
Kenkyu (Journal of Rural Economies), vol. 22 (1951).

Yotopoulos, Pan, and lawrence Lau. "On Modeling the Agricultural Sector in’
Developing Economies.” Journal of Development Economics, vol. 1 (1974),

AgrHshldMo/LynSquire/DLN :pp/02/07/85/d1w/04/09/85




Table 2 Selected Elasticities
Response to Changes in the Price of the Agricultural Commodity

Consumption of Consumption of
Agricultural Agricultural Market-Purchased Marketed Labor

Country Commodity Good Goods Surplus - Supply
Malaysia Rice 0.38 1.94 ' 0.66 «0.57
Taivan Farm Output 0.22 1.18 1.03 =1.54
Korea Rice 0.01 0.81 1.40 -0.13
‘Japan Farm Output -0.35 0.61 . 2.97 -1.01
Thailand Farm Output -0.37 0.51 8.10 -0.62
Sierra Leone " Rice -0.66 ' 0.14 0.71 -0.09

Northern Nigeria Sorghumn 0.19 0.57 0.20 -0.06




Table 1| (Cont'd

)

Selected Characteristics of Surveyed Partial Equilibrium Studies

Separable or

No. of Varfatlion Non-Separable Type of Policy Problems
Re ferences Country Type of Data Observations in Prices Model Analysis a/ Addressed
7. Sctrauss (1984) Sterra Cross-section 138 By reglon for Separshle Multiple (seven) Price and Income
laone household level all prices comodities responsiveness of
snalyzed, QES caloric avallabtilcy.
estimated on de-
mand side with
Constant Rlasticity
of Transformation
Cobb-Muglas output
supply equations.

K. Singh and Northern Cross-nection 32 By reglon Separable Multiple commodi- Producttion cholce among
Subiamanian Nigeria household level ' tles analyzed (inter- slternative crops. Sub-
(1945) cropping). Linear stitutabiliity of certain

programming used for crops ia consuaption.
. production slde and
LES for demand
equatfons.
9. 1gbal (1984) India Panel data, 1,602 By reglon for Non- Reduced form estima- Determinants of
household level tnterest rate  Separable tes of horrowing borrowing and
for all India and wages and {aterest rate interest paid for
equations. large and smal}
holding farmern.
10, Plet and Crosa-section 2,347 Ry reglon for Bot h- Farm profite, male Effects of health on

Rosenzwelg
(1984)

Indonesia

household jevel

all prices

Separabi ity
Teuted

labor supply, re~
duced form {1lness,
and health 1nput
demand equations
weillcy function.

profite and labor

supply and determinants
of tndtvidusl healih
status. Intra Family
distributton considered.

NOTES FOR TABLE

8/ Demand systems abbreviated are:
Linear logarichuic Expendtture System
Linsar Expenditure System

LLES:
LES :
ELES:
QES :

Extended Linear Expenditure System
Quadratic Expenditure Systea

b/  Observation numbers for demand side snd production side analyses respe

ctively,




Table & Selected Response Elasticities With Respect to
Variable Input Prices and Fixed Factors -

With Respect » Elasticity of
to rert1117et Agricultural Non-Agricultural Marketed Labor
Price & Commodity Commodity Surplus Supply
hi‘lln -0011 -Ooll -002‘ 0018
Malaysia -0.03 - =0,18 -0.15 0.05
Kores - . =0.05 -0.23 0.34 0.04
JlPln ) "0003 .0003 -0009 0.07
Thailand 7 -0.03 -0.03 -0.41 0.05

With Respect to Land

Taiwan 0.46 0.46 1.00 -0.77
‘Malaysia o 0.26 1.37 C1as -0.41
Korea 0.10 0.49 .81 -0.08
Japan | 0.19 0.19. 0.96 -0.43
Thailand 0.11 0.11 1.48 ~0.19
Sierra Leone 0.01 0.02 0.02 =0.01
Northern Nigeria 0.10 0.16 . 0.06 - 0.08

Ej Fertilizer is barely used in the Sierra leone and Northern Nigeria samples and was not
therefore modeled.




Table 3 Selected Response Elasticities with Profit Varying

and Profits Constant

Elasticity of

Agricultural Non~Agricultural labor
Commodity Commodity Supply
With Respect to
Agricultural Price a8/ b/ as/ ab/ A/ ab/
Taiwan =0.72 0.22 0.13 1.18 0.21 -1.59
Malaysis -0.06 0.38 -0.27 1.94 0.08 ~0.,57
Korea -0.18 0.0l -0.19 0.81 0.03 -=0.13
Japan -0.87 =0.35 0.08 0.61 0.16 =-1.00
Thailand -0.82 =0.37 0.06 0.51 0.18 =0.62
Sierra Leone -0.74 ~0.66 -0.03 0.14 0.01 -=0.09
Northern Nigeria -0.05 0.19 =0.14 0.57 0.03 -0.06
With Respect to Wage Rate
Taiwan 0.14 =0.03 0.05 =-0.12 ~0.12 0.17
‘Malaysia 0.06 -=0.08 0.29 =0.35 -0.07 0.11
Korea 0.16 0.01 0,77 0.05 0.00 0.11
Japan 0.29 0.15 0.39 0.25 0.15 0.45
Thailand 0.57 0.47 . 0.62 0.52 0.08 0.26
Sierra Leone 0.47 0.37 0.78 ~ 0.57 0.14 0.26
Northern Nigeria - 0,060 0.02 0.04 0.01 0.01 0.10

af Holding profits constant.
b/ Allowing profits to vary.




Table 6§ Spillover Effects of Changes in
OQutput and Fertilizer Price

Response of

labor ' labor Consueption of

Demand Supply Ron=-Agricultural Goods
To Changes in
Output Price '
Tadwan 2.25 -1.54 1.18
Malaysia | ~ 1.61 -0.57 . 1.94
Rorea > -0.57 -0.13 0.81
Japan ' 1.98 -1,01 0.61
Thailand 1.90 -0.62 0.51
Sierra Leone ' 0.14 -0.09 0.14
Northern Nigeria 0.12 -0.06 0.57
To Changes in )
Fertilizer Price &/
Taivan - -0.23 0.18 : -0.22
Malaysia -0.12 ' 0.05 -0.18
Korea ' =0.12 0.04 -0.23
Japan ~-0.13 0.07 -0.03
“Thailand . -0.11 0.05 ~0.03

.‘./ Fertilizer is barely used in the Sierra leone and Northern Nigeria samples and
was not, therefore, modeled.




Table 5 Effect on Real Income of Changes in.Output and Fertilizer Prices

Response of Income to

Output Price “Pertilizer Price

Taivan . 0.90 -0.11
Malaysia 0.67 ' -0.07
Korea 0.40 | -0.10
Japan 0.34 -0.03
Thailand . 0.10 =0.03
Sierra Leone _ 0.09 a/

Northern Nigeria 0.12 a/

.‘_/ Fertilizer is barely used in the Sierra Leone and Northern Nigeria samples
and was not, therefore, modeled. _ - '




Table 8 Response of Caloric Intake to Price Changes

Elasticity of Caloric Intake

Ciunge in Price of: low—incone_ Middle Income EKigh Income
uce 0019 -002‘ . -0020
Root Crops and other Cereals 0.43 0.13 0.11
0ils and Fats 0.27 =0.03 =0.21
Fish and Animal Products 0.48 0.23 0.05

Miscellaneous Foods 1 0.14 0.01 =0.01 -




Table 7 Output, Consumption, Marketed Surplus
and Input Demand

Response of:

Agricultural Agricultural Marketed Fertilizer

Output Consuaption Surplus Demand
To: Changes in
Output Price:
Taivan 1.25 0.22 1.03 2.25
Malaysis 0.61 0.38 0.66 1.61
Rorea 1.56 0.01 1.40 129
Japan . 0.98 -0.35 2.97 : 1.98
Thailand 0.90 -0.37 8.10 1.90
Sierra Leone ‘ 0.11 -0.66 0.71 4/
NerThers /Ur;e.f/, o (o 0.19 020 g
To: Changes in _
Pertilizer Price :/ B
Taivan -0.23 -0.11 - =0.23 -1.23
Malaysia -0.13 -0.03 -0.15 -1.13
Korea -3.0 : -0.05 =0.34 -1.10
Japan -0.13 © =0.03 -0.09 -1.13

Thailand v =-0.11 -0.03 ~0.41 -1.11

..‘../ Fertilizer is barely used in the Sierra Leone and Northern Nigerias ssmples and
was not, therefore, modeled.
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Table 9 Analysis of Agricultural Pricing Policy In Senegal

Percentage Chnnge in Real Income:

Policy in Groundnut Basin

Pcfcent Change In:

Export Earnings

Govt. Deficit

1.

2.

3.

4.

152 decrease in
producer price of
groundnuts -5.7

1002 increase in
price of fertilizer 1.1

S0% increase in
producer price
or rice 0.2

502 increase in
coasumer price
of rice =4.7

=-18.1

-10 ot

-34.8
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Table A.2
Blasticities of Non-Agricultural Commodity Consumption
With Respect to

Commodity Price

Total Owa Agricultural Fecrtilizer Fixed Factors

Country Expenditure Commodity Wage Price Workers Dependents land Capital Scale
Technology
Pactor

Taiwan loU- —o—- -.12 -.11 B4 -0 46 04

Malayeia - 1.94° -.35 -8 -.06 -.0% 1.3 2.21 !

Japan -.97 Y 26 -.03 -.12€ .02 .19 .0rd

Thatland -.89 ST s -.03¢ .69 -.29 1 .10

Korea 2,76 -.87 810 .05 -.2) : 490 ol

Sterra leone 1.18 -.93 L4 .57 af .09% .02 .10 .27

Northern Nigeris 3.30 51 01

a2/ price of rice

b/ Farm wage ‘

€/ on-farm workers

4/ Machinery '

e/ price tndex of fertilizer, seed and chemicsls

i} Males of 15 years old

&/ Children ten yeare and younger

=2 Average farm size

1Y) With respect to tiller capacity : . : , ,

Y price of sorghus ‘ .




Table A.4
Flasticities of labor Supply
With Respect to

¥ixed Factors

C dity Prices Female Scale
Type of Agricultural Non-farm Farm off-farm Of f-Farm Pertilizer Technology

Country Labor Commodity Commodity Wage Wage Wage Price Workers Depandents land Capital Pactor
Talwan Total -1.54 .58 A7 .18 1.27 .20 ~.17 -.06
Malaysis Total -.578 24 .11 05 62 .12 -.41 -.65
Japan Farm -1.01 .30 45 -1.97 .07 -.a9b 34 -43 -1
Thatland Farm -.62 .10 .26 059 .94 -.28 -.19 -.19
Korea Total -3 Al .04 -.088 -.002"
Sterrs . .

Leone Total -.09* -.05 .26 558 Af -.01 -.05
Sterra

leone Off-Farn -4.42F -1.85 17.18 14.35¢ 3.78f -.94 -4.90
Indla Male Off-Farm -.18!
Indla Yemale Of f-Farm -2.0! 2.0
Canads On-farm .39 42 -1
Canads Of f-farm -.85 -.26 A8
Northern .

Nigeria Total -.06} .10
a/ Price of rice
b/ On-farm workers
¢/ MWachinery
d/ Price index of fertilizer, seced and chemicals
e/ MHales over 15 years old .
f/ Children ten years and younger

Average farm slze
With reepect to tiller cepacit
Male off-farm wage :
Price of sorghus
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