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Agricultural Household Models; A Suryey of Recent Findings 

and their Policy Inplications 

by 

Inderjit Singh 

Lyn Squire 

JolU'l Strauss 

Semicornmercial farns that produce rrultiple crops make up a large part of 

the agricultural sector in developing countries. These farms or agricultural 

h:>useholds combine two fundamental units of microeconanic analysis: the 

hoosehold ard 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 imp::>rtance. Researchers at the Food Research 

Institute, Stanford University, and the World Bank have developed IIOdels of 

agricultural ha.isehold.s that corrbine producer and consumer behavior in a 

theoretically consistent fashion. Recent empirical applications of these m:dels 

have extended them in various ways and expanded the range of policy issues which 

c:an be investigated using this general framework. 

'Ibis paper reports the results of ernpirical applications of this model 

in India, Indonesia, Japan, Korea, Malaysia, Nigeria, Senegal, Sierra Leone, 

Taiwan and Thailand. It provides a conparative analysis of the policy 

inplications of the approach for such matters as the welfare of farm households, 

narketed surplus, the demand for nonagricultural goods and services, the demand 

for hired labor, budget revenues and foreign exchange. 



1. INTRODUCTION 

In most developing countries, agriculture remains a major source of 

.-income for the ma.1ority of the population, an important earner of foreign 

exchange, and a focal point for government policy. Efforts to predict the 

consequences of agricultural policies, however, are often confounded by the 

complex, behavioral interactions characteristic of semi-commercialized, rural 

economies. Most households in agricultural areas produce partly for sale and 

partly for own-consumption. They also purchase some of their inputs --

fertilizer and labor, for example - and provide some inputs - family labor 

from their own resources. Any change in the policies governing 

agricultural activities will, therefore, affect, not only production. but also 

consumption and labor supply. 

Agricultural household models are designed to capture these 

interaction.s in a theoretically consistent fashion and in a manner that allows 

empirical application so that the consequences of policy interventions can be 

illuminated. 'The existence of such models would enable the analyst to examine 

the consequences of policy in three dimensions. First one could examine the 

effects of alternative policies on the well-beinsz of representative 

agricultural households. Well being may be interpreted here to mean household 

income or some other measure such as nutritional status •. :.· For 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 i>opulation 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 household 

aodela would shed light on the "spillover· effect• of government policies on 

other segments of the rural population. For example, aince aost investment 

strategies are designed to increase production, their pri .. ry iaspact is on the 

incomes of agricul'tural households. As a t:esult; rural investment strategies 

may not reach landless households or households engaged in nonagricultural 

activities. A model that incori>orates, total labor demand and family labor 

supply, however, would allow the analyst to explore the effects of policy on 

the demand for hired labor and hence on the rural labor .. rket and the incomes 

of landless households. Similarly, a aodel that incorporates consumer 

behavior would allow the analyst to exi:ilore the consequences of increased 

profits for agricultural households on the demand for products and services 

i:irovided by nonagricultural, rural households. Since the demand for 

nonagricultural cot11modities is often thought to be much more responsive to an 

increase in income than the demand for a~ricultural staples, this spillover 

effect may well be important. 

Third, governments are interested in the performance of the 

agricultural sector from a more macroeconomic perspective. For exam?le, 

agriculture is often an important source of revenue for the public budget and 

a major earner of foreign exchansi;e. In assessing the effects of pricing 

policy on the budget or the balance of payments, the government is obliged to 

consider the quantitative responses of agricultural households. Reducing 

eXl)ort taxes, for example. mav increase earnins:!;s of forei111:n exchanS?e and 
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budget revenues provided households aarket enough additional production. 

Since agricultural household 11odels capture both consumption and producUon 

behavior, they are a natural vehicle for examining the effect of i>ricing 

policy on aarketed surplus and hence foreign exchange earnings and .. budget 

revenues. 

The importance of agricultural households in the total i>opulation and 

the significance of sector policies combine to make the behavior of 

agricultural households an area warranting thorough theoretical and empirical 

investigation. Many different approaches to the analysis of agricultural 

households have been followed, each with its own relevance 

advantages and disadvantages. This paper rei>orts the results of 

and its own =i 

a large body·:· ;\ 

of work that has followed a similar basic approach to the analysis of 1 

agricultural household models. It is claimed that the approach adopted here 

offers important policy insights that differ signif~cantly from the results of 

more traditional approaches. 

Section 2 outlines the theoretical properties of a general model of 

producer, consumer and labor supply decision-making. In truly subsistence 

households these decisions are.made simultaneously. Without access to trade, 

a household can consume only what it produces and must relv exclusively on its 

own labor. A lar~e part of agriculture, however, comprises semi-commercial 

f anns in which some inputs are purchased and some outputs are sold. In these 

circumstances, producer, consumer and labor supply decisions are no longer 

aade simultaneously although they are obviously connected because the market 

value of consumption cannot exceed the market value of production less the 

aarket value of inputs. Section 2 clarifies the circumstances in which these 
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decisions 111\lSt be treated dmultaneously and those in which they can be 

treated separately albeit consistently. In particular, it demonstrates the 

basic proposition underlying much of the emi>irical vork -- namely, that 

production decisions are made with reference to aarket prices but are 

independent of other decisions, whereas conauaption and labor aupply decisions 

depend crucially on the income derived from the household'• production. 

Section 3 summarizes the major conclusions from this body of applied 

studies. First, it reconfirms the empirical importance of the approach for 

the analysis of agricultural policy. Using the results of comparable studies, 

the quantitative significance of treating the uin household dechions in a 

consistent manner is demonstrated for such policy-relevant ma~tudes as the 

welfare of farm-households,. marketed surplus, the demand for non-agricultural 

goods and services, the rural labor market, budget revenues and forei,;n 

exchange earnings. Comparative results on selected elasticities are presented 

for a ran,;e of countries - Japan, Korea, Malaysia, Ni,;eria, Sierra Leone, 

Taiwan and Thailand. The section also demonstrates the empirical significance 

of the approach by comparin~ the results of models that treat production and 

consumption decisions separately and those emer~ing from models in which the 

decision-makin~ process is recursive. 

Section 4 summarizes the implications of agricultural pricing policy 

for the welfare of farm~ouseholds, marketed aurplus, 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 shO!in that the model can be extended to 

allow an exploration of the effects of government policy on nutritional 
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1tatus, health, saving and investaent, and budget deficit•· Studies of India, 

Indonesia, Korea, Senegal and Sierra Leone are drawn upon to illustrate these 

extensions. 

I I• THEORETICAL FRAMEWORK 

In general any analysis examining the consumption or labor supply of 

agricultural households has to account for the interdependency of household 

production and consumption. Agricultural household modeling combines these 

two fundamental units of microeconomic analysis - the household and the 

firm. 'lbe two units are linked since farm enterprise activities contribute to 

household income, and therefore affect household consumption. 

Under certain circumstances the only interdependence between the 

household and firm activities of an agricultural household comes through 

income. In this case the production activities of the household can be 

analyzed separately from the consumption activities, the model becomin~ split 

into profit maximizing and utility maximizing components. 'lbe traditional 

analysis of farm output supply and input demand usin~ the theory of the fir.n 

is then valid. Empirical analysis of both household consumption and 

production becomes considerably more tractable, and as a result most of the 

emprical analyses to date.have used such separable models. In 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 ii both con1umed and produced, and 

that c0111111odities be homogeneous. 

In this section a prototype 1tatic •odel is developed. For any 

production cycle. the.household is assumed to aaxiaize a utility function: 

(1) 

., 

where the commodities are an agricultural ataple ex.>. a market-purchased 

good (Xm) and leisure (X 1). Utility is maximized subject to a cash income 

constraint: 

where p and p are the prices of the market-purchased commodity and the m a 
staple respectively, Q

8 
is the household's production of the staple (so that 

Q -X is its marketed surplus), a a p 1 is the market. wage. L is total labor 

input, F is family labor input (so that L - F, if positive, is hired laho~ anc 

is off-farm labor supply if negative), V is a variable input (e.g. 

fartilizer), and q is its market price. Finallv, E 1.s any non-labor, non-
v 

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: 

AgrHshldMo/LynSquire/DLW:pp/02/07/85/dlw/04/09/85 
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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. 

Qa •. Q(L,V ,A,lt) 

where A is the household's fixed quantity of land, and K is its fixed stock of 

capital. 

In this presentation, various complexities have been omitted. For 

example the possibility of more than one crop has been ignored. In addition, 

it has been assumed that family labor and hired labor are perf,ct substitutes 

and can be added directly. Production is also assumed to be riskless. These 

assumptions can be relaxed and have been in the literature. 1/ Finally, and 

perhaps most importantly, it will be assumed that the three prices in the 

model -- p • p , and p 1 -- are not affected by actions of the household. a m 
'l'hat 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. 

'nle three constraints on household behavior can be collapsed into a 

single constraint. Substituting the production constraint into the cash 

income constraint for Q a and substituting the time constraint into the cash 

income constraint for F yields a single constraint of the form: 

pX+pX +p_x 1 -p 1T+w+E m m a a i;-
(2) 

where '"'• P 0 (L, V, A, K) - p 1 - o V a a ·v 
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and is a 11easure of farm profits. In this equation, the left-hand side shows 

total household "expenditure" on three items the market-purchased 

comtodity, the household's "purchase" of its own out1)Ut, and the household's 

"purchase" of its own time in the f ona of l•ieure. The right-hand aide is a 

development of Becker's concept of full income in vhich the value of the etock 

of time p 
1
T) 

.. owned by the household is ~xplicitly recorded as is any non-

labor income. The extension for agricultural households is the inclusion of a 

measure of farm profits (p Q - p 1t - q V) a a v with all labor valued at the 

market wage, this being a consequence of the assumption of price-taking 

behavior in the labor market. Equations 1 and 2 are the CQre of all the 

studies of agricultural households reported in this survey. 

A glance at Equations 1 and 2 reveals that the household can choose 

the levels of consumption for the three commodities, the total labor input and 

the fertilizer input into agricultural production. If the first order 

conditions for the farm production inputs, labor and fertilizer, are 

considered, the household will equate the mar~inal revenue products to the 

mark.et prices. An important attribute of these two equations is that they 

contain only two endo~enous variables L and V. The other endosi:enous 

variables -- x ' x ' x --m a 1 
do not appear and do not, therefore, influence 

the household's choice of Lor V (provided second order conditions are met). 

Accordingly, farm labor and fertilizer demand can be solved for as a function 

of prices {pa, p 1 and qv), the technological .parameters of the production 

function, and the fixed area of land and quantity of capital. nie solutions 

can be substituted into the right-hand side of the co!".s~:-a!.nt (equation 2) to 
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obtain the value of full-income when farm profits have been aaximized through 

an appropriate choice of variable inputs. Equation 2 can therefore, be 

rewritten as: 

p x + p x + p _xi. • Y* m m a a i-- (3) 

where Y* 18 the value of full income aesociated with profit maximizing 

behavior. Maximizing utility subject to this new version of the constraint, 

yields the demand equations for Xm, Xa' and XI. a• functions of prices 

and full income (Y*). This demonstrates, sr;iven the 

assumpti_ons made about markets, that even though the household's production 

and consumption decisions are simultaneous in time, they can. be modeled as 

separate (Nakajima, 1969; Jorgenson and Lau, 1969). 

Separation notwithstanding, the presence of farm profits in eQuation 

(3) demonstrates the principal message of the farm household literature, t:hat 

farm technology, quantities of fixed inputs, and prices of variable in1'UtS 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-convexity assumption on the 

production function. For commodities (X
8

) which are also produced by the 

household, <o.> own price effects are 

dX ax 

IY* 
ax CIY* (4) a a a +-dp ·- +-w· apa ap a a 

AgrHshldhio/LynSQuire/DUJ:pp/02/07/85/dlw/04/09/85 

,:-.. 



- 10 -

T•e first term on the right-hand eide is the standard result of consumer 

demand theory and, for a normal good, i• negative. 'l'he second term captures 

the ~rof it effect. A chan~e in the price of the staple increases farm profits 

and hence full income. Prom equation 4, 

* aY d aw -;:-- Pa • -;::- dp • Q dp .,.,a ova a a a 
(5) 

that is, the profit effect equals output .tiae1 the change in price and is, 

therefore, unambilitUously positive. As noted, the positive effect of an 

increase in profits, an effect that is totally icnored in traditional model~ 

of demand, will definitely dampen and may outweisr;h the nesr;a~ive effect of 

standard consumer demand theory. 

To explore the consequences of making prices endogenous 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 production function. Clearly the full income function ca~ 

be written as the sum of the value of endowed time, a restricted (or short 

run) profits function and exo~enous income. For the expenditure side of full 

income we can define an expenditure function as the tninimum enenditure 

(equation 3) required to meet a specified level of utility, eCi> 1,i> ,p ,u). m a . 

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. lbis condition will hold whether or not households face 

given market prices. Now suppose that a household 11 constrained to equate 

consumption with production for some comnodity(ies). One possible reason for 

this would be nonexistence of a market. Another reason aight be heterogeneous 

commodites, aay that family and hired labor are iaperfect substitutes, with 

the household choosing to sell no family labor off the farm. Alternatively 

sales and purchase prices might ·differ for an identical commodity. 

Consequently the household's equilibrium will be characterized by a set of 

additional conditions. -- equality of household demand and household supply for 

each such commodity. · niis second set of equilibrium conditions implicitly 

defines a set of virtual J>rices -- or shadow prices (Neary and. Roberts, 1980; 

Deaton and 'tofuellbauer, 1980) · -- which if they existeci would induce the 

household to equate supply and demand for these commodities. 
I These virtual prices are not fixed for the household as market prices 

are assumed to be. Rather thev are determined 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, anci utility. Consequently 

these prices depend on both the household's preferences and its production 

technology. Changes in market prices will now affect behavior directly, as 

before, and indirectly through changes in the virtual prices. 

lbe consequences of this additional affect can be shown provided one 

is willing to assume that commodities are substitutes or complements in 

consumption or production. If for instance the price of the farm good rises, 

t.he demand schedule for labor should shift upwards. If leisure and food 

consumption are substitutes the compensated labor supply will also shift 
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upwards. Given that other market prices, fixed inputs, and utility are 

constant, the virtual wage has to ri•e in order to reequate compensated labor 

eupply with demand. 'lbe rise in the virtual wage will impact on the 

hou1ehold'1 choices, for example farm output will riae l••• than othervi•e in 

reaponse to a rise in its price when the virtual wage rise•. 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 co!lllllodities 

which are both consumed and produced by the household affects the tvpe of 

interdependency between the household's consumption and production choices. 

For such commodities the virtual orices 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 through 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 price 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 technoloey 

through full income. 'lbe model is then separable. 

A. Estimation Issues 

Separable models are 1111ch easier to estimate e.,irically, since in 

that case all prices can be taken as exo~enous 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 eauations (includin~ leisure or labor aupply) and a set of 

output aupply and variable input demand functions (or equivalently a 

i>roduction function). . 'nte commodity demands are functions of commodity 

i>rices, full income and po11ibly houeehold characteriatics. Bolding full 

income constant they satisfy the usual constraints of da .. nd theory: adding 

up to total expenditure: zero homogeneity with respect to prices and exogenous 

income; 
·::r • symmetry and negative semi-definiteness of the Slutsky-substitution 

matrix. The output supplies and input demands are functions of input and 

output prices and of farm characteristics (including fixed inputs). They are 

derived from a profit function which obeys the usual constraints from the 

theory of the firm: homogeneity of degree one in prices, ~nd convex vi th 

respect to prices. These results can be u1ed as a guide when specifying the 

model for estlimation. 

If estimation is to be by econometric means, errors have to be added 

to the model. The issues involved in sensibly si>ecifyin~ an error structure 

are outside the scope of this paper. For simplicity, suppose the errors are 

added to the demand and output supply eauation. If for a given household the 

errors on the input demand and output supply equations are uncorrelated with 

the errors on the commodity demand eauations, the entire system of equations 

is statistically bloc)t 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. The practical advantage which results from separate 

estimation of the demand and production sides of the model is that far fewer 

parameters nee: 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 

e•timated using numerical algorithms, since expen1e ii greatly reduced and 

tractability increased. Thus models with greater detail can be e1timated. 

On the other hand if production and co111umption 1ide errors are 

correlated, then profit is correlated with the de•nd 1ide errors, and its 

endogeneity must be accounted for t.o e1tiute the demand equations 

consistently, whether or not the deterministic model is separable. 

.. . · Estimation doesn't have to be of a system of equations, since single 

equations can be consistently estimated as well. This will be advantasi:eous 

when the underlying; model is not separable. In that case virtual prices and 

hence farm prof its are endosi:enous so that the commodity demand~ outl>Ut suooly 

and input demand equations are not in reduced form. To estimate the full let 

of "structural" equations is expensive (see Lopez, 1984, for such a study). 

At the other extreme one can specify the reduced form equations. The. 

disadvantage of that approach is that it is usually not possible to solve for 

the reduced form analytically. Consequently one can't take full advantage of 

economic theory in imposing (or testing) parameter restrictions, though some 

of the restrictions may be readily apparent. Nevertheless one can specify 

what variables belong in 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. 

AgrHshlcMo /LvnSq uire/DUJ :pp/0 2/0 7 /8 5/ dlw/04/09/8 5 



- 15 -

III. St>IMARY OF RECENT EMPIRICAL FINDINGS 

What can be learned about the economic respon•e of rural, mainly 

farming households, from these empirical •tudies which u•e an inte1rated 

approach to 11<>deling the behavior of agricultural houaehold•? Does the new 

.agricultural household modelin1 approach aatter empirically both in terms of .. 
predicting economic behavior as well as ia terms of the policy implications 

that follow from it? Although the studies su1111arized in this paper differ in 

the details of the applied methods, the characteristics of the sampled 

households and the focus of their policy interest, nonetheless they share the 

view that integrating production and consumption decisions i!' not only the 

proper approach to modelling economic behavior of agricultural households but 

that the empirical results and their policy implications are sufficiently 

different to justify the effort. 

A. The Surveyed Studies 

Table 1 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, anrl their collaborators (Lau, Lin and Yotopoulos, 

1978; Kuroda and Yotopoulos, lq80: Yotopoulos, Adulavidhaya, Kuroda and Lau, 

1976), and at the World Bank by Barnum and Squire, (1979a, 1979b). 'ftoiese are 

all econometric studies which specify separable aodels, and estimate commodity 

demands and either output supply and input demands, or a production function. 

Subsequent studies have extended the basic methodology in various 

ways. Three studies have disag~re~ated commodities on both the production and 
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consumption sides of the model (Ahn, Singh and Squire, 1981: Strauss, 1984b: 

Singh and Subramanian, 1985). Disaggregation of produced cOllllOdities allows 

explicit treatment of the crop-composition decision, while disagRregation of 

consumed co11111odities allows a more careful accounting of caloric intake. One 

paper extends the model to endogenize aaving and inveataent deciaions (Iqbal, 

1984), and another looks at determinants of health within a farm household 

framework (Pitt and Rosenzweig, 1984). In addition, the paper reviews several 

recent attempts to embed agricultural household models in a 111Ulti-market 

framework. !bis allows a more comprehensive analysis of agricultural policies 

since it allovs explicitly for important interactions that are neglected in 

partial eouilibrium models (Braverman 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 eouations. The 

table reports the response of consumption of the agricultural commodity. 

consumption of market-purchased goods, marketed surplus, and labor supply to 

changes in the price of the agricultural commodity. 

For consumption of the agricultural co11111odi ty, 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. !be positive response indicates that the 

profit effect has more than off set the traditional negative effect predicted 

by standard consumer demand theory. For consumption of market-purchased 

goods, the most important result is the strongly positive cross-price 

elasticities. This result also a_ttests to the strength of the profit effect 
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in increasing total expenditure. 'lbe reported elasticities suggest that the 

level of farm incomes and the availability of non-farm goods are important 

determinants of responsiveness. Sierra Leone, for exaraple, has a much lower 

elasticity than those of the East Asian countries. 

Elasticities of marketed surplus are strongly positive whereas those 

for labor supply are negative. 'lhe positive elasticities of marketed surplus 

indicate that, even where the profit effect is stron~ enousth to make con-

sumption response positive, the total output response is always large enough 

to offset increased household consumption. 'lhe ne,;ative responses for labor 

supply suggest a strong profit effect and reflect the empirical fact that 

leisure is a normal good. Other results are summarized in Tables Al to A4 

appended to this paper. 

Do Agricultural Household Models Matter? 

Agricultural household models integrate production and consumption 

decisions in rural farm-households. 'Ibis requires a more complex theoretical 

structure as well as considerablv more data for empirical estimation. Is the 

additional effort justified? Can practitioners make do with far simpler 

techniques that have been traditionally used to 111odel farm behavior - that 

is, with the demand and supply sides separated? 'lbe answer 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, 

provide 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 policy 

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 el!ll)i rical 

significance of agricultural household models. 

In assessing the empirical si~nificance of a~ricultural household 

models, it is useful to recall that their diatinguishing characteri•tic is the 

inclusion of the profit effect. Table l cotqtares two aets of elasticities --

those with and those without the profit effect• '!be reaults 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 cases of Japan, Thailand and Sierra Leone, but change sign in 

the case of Taiwan, Malaysia, Korea and Northern Nigeria. Thus, whereas 

traditional models of demand, as we would expect, predict a 4,ecline in own-

consumption in response to an increase in agricultural commodity prices, for 

three cases, the aszricultural household models predict an increase. This is 

because the "profit effect" -- resultin$1; from a.n increase in incnme. when crop 

iirices are raised--offsets the negative price effects. Fann 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 in the other three cases the 

magnitudes are 111Uch larger when the profit effect is included. Whereas cross-

p rice elasticities estimated usin~ 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 po~itive profit effect. lbe 

elasticities of household labor supply with reapect to the price of the agri-

cultural good also differ dramatically. In the traditional demand aodels, an 

increase in the price of the agricultural Rood reduces not only the con-

aumption of that good, but also that of leisure, implying an increase in the 
> 

family work effort (Table 3). In contrast, aitricultural household models 

predict a negative res1>onse of household labor supply to increased output 

pdces because households are willing to take a part of their increased 

incomes in increased leisure, thereby reducing their work effort. 

\lhile fewer si~ns change when responses to agricultural waite rates 

are examined, the magnitudes do. In traditional demand models an increase in 

the wage rate implies an increase in real household incomes resulting in a 

positive demand response for agricultural and non-agricultural goods and a 

negative or inelastic response of household labor supply. These effects are 

partially offset in agricultural household models because an increase in wages 
/ 

also affects the production side and reduces total farm incomes. As a result, 

demand responses 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. 

Looking at the market (or off-farm) labor sup1>ly 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, 

Rosenzweig 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 aale off-£ arm labor 

response of landless households to increases in the aarket male wa~e is less 

than for agricultural households, as would be predicted because of the 

ne~ative profit effect of raisin~ male wages. 

In addition to differences between!elaaticities estimated froa tradi-
' 

tional models and those estimated from agricultural household models, there 

are other elasticities provided by the latter which are not even defined for 

models that focus exclusively on consumption behavior. These are the elas-

ticities of demand with respect to non-labor input prices, stocks of fixed 

factors of production, including land and farm technology. ). selection of 

these elasticities is shown in Table 4. While the absolute magnitudes are 

small in most cases, the point to recall is that they have no counterpart in 

models that do not inteirate 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 chansi;es 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 

full agricultural household model is likely to be important. S~nce the profit 

effect is the distinguishing feature of these aodels, this amounts to identi-.-
fying when the profit effect is likely to be important. 'l'he first point to 

noce is that changes in some exogenous prices have a ••11 effect on farm 

profits. For example, the profit effect is much more important in Malaysia .. 
than in Sierra Leone (Table 3) partly because the effect of a price chan~e on 

profits is much larger in the Malaysian case. In Malaysia, a ten percent in-

crease in out~t price results in a sixteen percent increase in profits. In 

Sierra Leone, the same percenta~e increase in output price incr•ases profits 

by only two percent~ 

Second, even if profits are affected by an exogenous price increase, 

profits may be only a small part of full income (equation 2) and it is full 

income that appears in the demand equations. For our sample of countries, the 

share of 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 of non-agricultural 

commodities than agricultural ones since demand in the latter tends to be ine-

lastic with respect to income. In Malaysia, the elasticity of demand for rice 

with respect to full income ii only 0.52 conpared with 2. 74 for 11arket-pur-

chased goods. As a result, the profit effect is much more si~nificant in the 

case of non-agricultural goods than in that of agricultural goods (Table 3). 
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'nlese remarks su~~est that, if profits are relatively insensitive to 

producer prices and constitute a relatively small part of full income, and if 

consumption of a particular item is relatively insensitive to full income, 

than couching the analysis in the context of an agricultural houFehold model 

will not yield much . gain in accuracy. 'Ible proves to be the case, for 

example, with the elasticity of demand for agricultural goods with respect to 

changes in producer prices in Sierra Leone (although it is not true for low-

income. households in that study (Strauss, l984b) ). If, on the other hand, 

these three conditions are reversed, then, as the example of the elasticity of 

demand· for non-agricultural goods with respect to producer prices in Malaysia 

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

A. Results from the Basic Model 

Agricultural houaehold aodela provide policy inaf.ghta in three broad 

areas. These are the welfare or real incoaea of agricultural households, the 

spillover effects of agricultural policies on to the rural, non-agricultural 

economy, and, at a more aggregate leve1, the interaction between agricultural 

policy and international trade or fiscal policy. To illustrate the potential 

role of agricultural household 111odels, this section draws the policy 

conclusions in each of these three dimensions for a "typical .. agricultural 

policy. The policy chosen is that of taxing outitut (either. throu2h enort 

taxes or 111arketing boards) in order to generate revenue for the central 

exchequer and simultaneously subsidizing a major input (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 particular 

combination is a co11m1.on 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 chaftJ{e in real 

income since the prices of all consumer goods have remained unchanged. In 

other cases, however, the commodity in cruestion may be both a consumption 2ood 

and a farm output or input. For example, if the price of an agricultural 

staple is increased, the household will benefit as a producer but lose as a 
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consumer. As loni;i; as the household is a net producer of the co11l1!1odity, its 

net benefit will be positive (see Strauss 1984a). Nevertheless. if one wishes 

to quantify the net gain to the household, allowance au•t be aade for both the 

po•itive effect coming through fans profits and the negative effect coming 

through an increase in the price of a major COD8uaption itea. 

Table 5 presents estimates of the eluticitiea of real full income 

with respect to changes in output price and fertilizer itrice for the seven 

studies examined earlier. For marginal changes, the decrease in real income 

following an increase in the price of the agricultural output equals marketed 

•urplus 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-

t ion. 'nlus, knowing prices, marketed surplus and full income, these elastici-

ties can be calculated without reference to price· and income elasticities. 

However, for non~arginal changes, it would be necessary to use info1"1118tion on 

the underlyin~ structure of preferences to calculate equivalent or compensat-

ing variation. 

The table reveals that the percentage change in real income 1 s less 

than the percentage change in either the output price or the fertilizer 

price. In addition, the table suggests that the loas 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 percentaie. 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, if policy makers are interested priaarily in the welfare of 

agricultural households, intervention in output .. rkets is likely to be 'llllch 

more important than intervention in the •rltetl for variable, non-labor 

inputs. 

Policy makers are also coneerned with the veUare of rural households 

that do not ovn or rent land for cultivation. Landless houaeholds either sell 
., .,, . ~ 

their labor to land-operating households or else engage in non-farm activities 

(see, for example, Anderson and ~iserson, 1980). Governmenti, however, have 

very few policy instruments that affect the welfare of these households 

directly. Policy -- orice interventions and investment,. prorrams - directed 

at land-operating households, nevertheless, have apillover ef(ects which may 

or may not be beneficial for these households. What can arricultural 

household models tell us about these effects? 

An increase in the price of a major arricultural staple will 

obviously hurt households that are net consumers of that item. The direct 

effect of a price increase, therefore, will be unambiguously negative for 

landless households and nonfarm households. The policy maker thus faces a 

dilemma: if he wants to improve incentives, and increase the incomes of 

agricultural households, he does so at the expense 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 

substantially to the benefit of landless households. In "1alaysia, ~"-:: 
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reported elasticities of labor demand (1.61) and labor •upply (0.57) imply an 

elasticity of demand for hired labor of 10.9. While this result in part 

reflects the initial small percentage of hired labor in total labor (19 

percent), it, nevertheless, implies a substantial change in labor urket 

conditions and would undoubtedly exert uinrard preHure on rural va•e rates 

thereby offsettin~, at least to some extent, the ne•ative consequences ~for 

landless households of hiiher prices of agricultural commodities. 

The policy implications 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" (improved seeds, increased use of fertilizers and 

pesticides, increased irriiation and cropping intensity) have had a dramatic 

impact on the demand for total labor, but the concern has been whether this 

increased demand could be translated into an equal impact on hired labor, most 

of which comes from the smallest farms and the landless. The empirical 

findin~s 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 lar~er increase 

in the demand for hired labor. The labor suoply 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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Table 6 identifies a second indirect effect of increased output 

l)rices -- a significant increase in the demand for non-agricultural goods. 

'!be response elasticity is positive and •reater than one in two countries --

Taiwan and Malaysia and positive and greater than O.S in all countries 

except Sierra Leone (though for low-income houaeholds in Sierra teone 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 caused by a price change or 

a technological improvement, can be expected to lead to a substantial increase 

in the demand for ~oods and services produced by non-aJl;ricultural house-

holds. '!bus, spillover effects through output markets will, at least 

partially, offset the negative effects on nonfarm households of an increase in 

agricultural prices and will ensure that the benefits of technological im-

provements are dispensed throughout 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 earlier, governments often tax agricultural output 1 n 

order to generate revenue and simltaneously 1ubsidize key inputs 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? Recause 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 a• inputs into calculations of self-

sufficiency, balance-of-payment effects. and budgetary effects. 

If the primary interest is in self-sufficiency, governments need to 

know the marketed •urplus available for pioocur ... nt. Table 7 reproduces 

elasticity estimates for agricultural production, consumption and marketed 

surplus. The results illustrate two points. First, 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 marketed 

surplus are positive and large (see, for example, .the case. of Thailand). 

Governments can, therefore, use pricing policy in the output market to 

increase marketed surplus even when it is unable to set the prices facing 

consumers and producers independently. Second, efforts to offset dish~ 

centives in output markets through fertilizer subsidies will not be effective 

unless the percentage reduction in 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 foreiji!;n exchan~e. 

Forexample, assume that the output is exported and that fertilizer is 

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 

icnreased use of fertilizer. The net foreign exchan~e effect, tl-erefore, is 

given by the difference between the additional revenues from exporting and the 

costs of importing additional fert1. lizer. Similarly, if the output is taxed 
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and fertilizer is subsidized, one can perform a similar calculation to arrive 

at a rou~h eatimate of the net impact on the budget. 

'l'he policy issues analyzed above illustrate the uses that can be made 

of the bade framework of the agricultural houaehold aodel. 'l'he framework, 

however, is very flexible and can be adapted in .. Y ways to fit particular 

circumstances and issues. In the next section, we discuss the uin policy 

conclusions of these extensions but riote that at present these conclusions 

remain somewhat more tentative than those emerging from the· well-researched 

basic model because replications of the extensions have not yet been 

performed. 

B • Some Extensions 

.'l'he implications of price and other interventions on the nutritional 

and health status of target !l;roups specially the rural poor are of special 

interest to international agencies and national governments. What do the 

&!l:ricultural 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 model, the utility function (see 

Equation 1) becomes 

U • U(X) 

where X is a vector of consumer goods including food items, nonfood items and 

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

i • 1 ••• m 
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where is the calorie content of a unit of the 

1th food and Xi, i • l ••• m, are quantities of different food items. 

With this extension, Strauss is able to shaw that price changes exert .· 
a considerable effect on caloric intake with the profit effect playing an 

important role. One might expect that an increue in the price of a major 

food item would probably have a neg;ative 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 increase in profits. '!bus, even if 

consumption of the coftllllodity whose price is increased declines, the extra 

profits allow the purchase of increased ouantities of other foodstuffs so that 

overall caloric intake responds positively. 'Ibis result is alsp found by Ahn, 

Singh and Squire (1981) in their Korean study. Both the ltorean and Sierra 

Leone analyses find that increased food prices decreases caloric intake when 

profits are held constant. For Korea these neg;ative elasticities may be 

applicable for landless households. Again it is found that the 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 

s hou 1 d be sma 11 • 

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 hig;h-income households (see the case 

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

suggest$ that, if policy makers are concerned primarily with the nutritional 
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atatus of low-income households, price increa1e1 for aa.1or food items aay 

prove to be beneficial. Increases in the prices of food items towards, say, 

world prices may improve the nutritional statu• of low income houaeholds and 

provide appropriate aignals for reaource allocation. The uaual equity-growth 

trade-off uy be abaent in thiS caae. ~ 

The Sierra Leone result• thus 1ugge1t that general pricing policies 

may be important> for the ·nutritional status of households with the lowest 

intakes, but not for most other households. This is aubstantiated by the 

Korean results, which suggest that pricing policies may be more important for 

landless laborers, and perhaps marginal farmers, than for others. However, 

the -lCorean elasticities are so small as to imply that using. general price 

policies to generate nutritional policy goals mast be questioned. ~ 

Policy makers are interested in nutritional status presumably because 

it affects health and may also affect productivity at the individual levels. 

Pitt and Rosenzweig (1984) take the analysis one step further, therefore, and 

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

of an a~ricultural 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 is more 

productive. To complete their model, they introduce a production function for 

health: 

H • HC x , x , x1, Z) a m 

which says that health (H) depends on consumption ( X and X ) and hence on a m 

nutrition, on leisure (or work effort, X1) and on a vector (Z) of other fac-

AgrHshldMo/LynSquire/DUl:pp/02/07/85/dlw/04/09/85 

; ••• w 



- 32 -

tors which affect health, some of which are chosen by the household (boiling 

water) and some of which are coamunity-level aervicea (well water). 

Applying their model to Indonesia data, Pitt and Boaenzweig are able 

to ahow that a ten percent increase in the conaumption of fish, fruit and 

ve•etables reduces the probability of illneaa by nine, three and six percent 

respectively whereas . a ten percent increase in the consumption of sugar 

increases the probability of illness by almost twelve percent. 'lhese results 

suggest that increases in consumption cannot automatically be interpreted as 

contributing to health since the comi>osition of consumption may also chan~e in 

a manner detrimental to health. 

In addition to estimating the health production func;tion, Pitt and 

Rosenzweig also estimate a reduced-form equation that provides a direct link 

between prices and health. 'Ibey show that a ten percent reduction in the 

prices of vesi;etables and vuetable oil will decrease the probabilitv of the 

household head being ill 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 

a 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. In this particular application, however, the coefficient on 

farm profits proved statistically insignificant. 'lhe results reported above, 

therefore, are reasonably accurate nteasures of the total effect of changes in 

price on health. 

Changes in health may also affect productivity and farm i:irofits. 

Pitt and Rosenzweig, however; are able to demons·trate that behavior can be 
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represented by a recursive aodel in which case the effects of ill-health or 

labor supiily are not reflected in reduced farm iirofits since households have 

resource to an active labor market. '!bus, while family labor supply is 

siRnificantly reduced by illness, total labor input·· and hence farm profits 

reaain unaffected. 'lhis result indicates that the benefits of improved health 

(or the costs of a deterioration in health) in agricultural households will be 
.... 

reflected in farm i:>rofits, if at all, only through the indirect route of the 

labor market. 

Most of the policy i88ues 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 tht! single-period 

analysis to incorporate borrowing, saving and investaent decisions. Since 

governments and multinationals. agencies devote substantial quantities of funds 

to rural credit programs, this i:>articular extension offers the possibility of 

using agricultural household models to address a new set of policy issues of 

considerable imi:>ortance in many countries. 

IQbal 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 i:>eriod one. Accordinglv, in IQbal 's model the 

single full-income constraint is replaced by two full-income constraints. one 

for each period: 
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where K1 , ii capital in period one and I ii inveatment ao that K1+ I is 

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 conauaption of goods and 

lehure. Iqbal draws a parallel between bia treat .. nt of household aavings 

· and borrowing and the treatment of own-conauaption and marketed surplus or 

family labor supply and hired labor in the standard agricultural household 

model. He notes that the recursive property of ·the standard model carries 

over to this two period extension, provided the household can borrow at a 

fixed rate of interest. In his application to India households, Iqbal argues 

that the interest rate is influenced by household borrowin,; de~isions (r is a 

function of B in the second-period constraint) and, therefore, adopts a non-

recursive specification. 

Iqbal's results reveal that borrowing is significantly reduced by 

increases in the interest rate, the elasticity being -1.2. These results 

support the view that interest rate policy can have a marked effect on the 

level of debt held by farmers. Iqbal also shows that farmers owning more than 

three hectares are highly sensitive to the · interest rate whereas the 

coefficient on borrowing by farmers owning less than three hectares is 

statistically insignificant. It follows that the elimination or reduction of 

subsidies to programs providing agricultural credit may serve the dual purpose 

of increasing efficiency in the capital 11arket and simultaneously improving 

equity since the reduction in borrowin~ by "large" farmers will exceed that by 

"small" ones. 

Ag ?Rs hlctto/LynSq uire/DLW :pp/0 210 7 /8 5/ dlw/04/09/8 5 



- 35 -

Aa noted earlier, governments ~re also interested in the effects of 

agricultural pricing policy on 11ore aggregate economic Tariablea such as 

budget deficits and foreign exchange earning•. For example, in Senegal 

agricultural i>roducta ~enerate 70 percent of total export eaminga, and 

deficit• resulting from the •ovenment'• policy on agricultural pricing 

amounted to more than 20 i>ercent of ~overnment expenditure and 2.0 percent of 

GDP. Changes in agriculural prices can be eltl)ected, therefore, to have a 

major impact on these agstregates. Indeed, concern with the exiatin~ leve.ls of 

foreign exchange earnings and budget deficit may be the major motivation for 

changes in pricing policy in many countries. In Senegal, the government has 

explored ways, including pricing policy, to promote the J)roduction and 

consumption of millet in order to reduce imports of rice and hence improve the 

country's balance of payments. 

!be effect of pricing policy on foreign exchange and budget revenues 

was discussed earlier in the paper. Braverman, 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 chan~es in 

consumption, production or labor supply at the household level following any 

change in an exo~enous variable can then be a1ur;regated and fed into the 

aarket-clearing equations. In some cases, the aarket is cleared through 

adjustments in international trade with prices remaining fixed at levels 

determined by the government, i.e.: 
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O(P ) - x (P ) + E a a a 

where E represents net exports. In this event, a change in production or 

cone ump ti on has an immediate ef feet on foreign ezchange earnings. 

Alternatively, the market may clear through adju1taent1 in price, i.e., 

Q ( P ) • X (P ) a a a 

Now a policy-induced change in production or consumption will result in a 

change in price which will generate se_cond-round effects on production and 

consumption. 

In their application to Senegal, Braverman and Ra11111er (1984) a1sume 

the first form -- quantity ad.1ustment - of marketinst clearinst for cotton, 

groundnuts and rice and the second form -- price adjustment -- for maize and 

~illet. 'nle second-round effects flowin~ from induced chan~es in the prices 

of maize and millet are capture fully in their model. Table 9 provides a 

sample of their policy results. Compare first the effect of "'educing the 

price of groundnuts or increasing t.he price of fertilizer on the government's 

deficit arising from its agricultural pricing policy. Both policies reduce 

the deficit. lbe 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 ~roundnut basin by almost six i>ercent. An increase 

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

export earnin~s, a reflection of the fertilizer intensity of export crops, hut 
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only reduces farm incomes by one percent. 'J.bia example illuatrates the policy 

trade-offs that can be explored within this framework. It also confirms a 

point aade earlier ~ to be effective, change• in the prices of inputs such as 

fertilizer 111.1st be larger than change• in the price• of the aain outputs. 

'ftle results in Table 9 also illuatrate a quite different point 

regarding the fornulation of policy. 'l'he Sengalese Jtovernment has been 

anxious to 
. , 

reduce 
. 

imi>orts of rice and hence save foreign exchan~e by 

increasing domestic production of rice and increasing consumption of domestic 

substitutes such as millet. How can this result be achieved? One possibility 

is an increase in the producer price of rice. 'n\is does indeed reduce rice 

imports by seven percent but net foreign exchange earninRS falL by 4.5 percent 

because in order to increase rice production farmers switch out of export 

crops. lbe desired result ~ an increase in net foreign exchange earnings 

fails to materialize because of substitution possibilities in production. In 

this case, failure to recognize substitution possibilities ·produces a perverse 

result. In other situations, however, policy may be designed to take 

advantage of substitution possibilities. For example, the government 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 atudy of Braverman and Hammer 

illustrate the importance of placin~ agricultural household models in a multi-

market framework. 6/ lbis is likely to be especially important if attention 

is focussed on foreign exchange earnings and government reve11ues. Because 

Ag rHs hlcMo/tynSq uire/DLW :pp/0 2/0 7 /8 5/ dlw/04/09/85 

.... ···-·· ,:·. w 



- 38 -

expansion of one ·crop is usually at the exi>en•e of another croo, chan~es in 

the quantities of internationally traded item1 and in the quantities of taxed 

or subsidized items will influence the overall impact of policy on foreign 

exchange and government revenue even if a change in a government-controlled 

price in one market leaves the prices in all other agricultural markets 

unchanged. More generally, changes in government-controlled prices will 

induce changes in other prices so that even measures of output response, labor 

supply response, consumer response and changes in farm profits will have to 

allow for general equilibrium effects. These remarks auggest 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 eeems clear that for 

certain purposes the agricultural houeehold aodeliag approach ii eHential. 

In particular the interaction of coneumption and production decieions thro\igh 

farm profits is essential because it matter• empirically. It is less certain 

. whether other interactions, through ·virtu$l prices, are important. This is 

likely to be the suh.1ect of future research. To the extent that production 

and consU111ption decisions can be treated separately the traditional analysis 

of the farm-firm will continue to be very u1eful. 

For policy analysis, especially at the aggregate leyel, accounting 

for the profit effect. on consumption will jtenerally be an imperative. For 

analysts to continue to assume that peasant household consumption is invariant 

to economic forces is no longer justifiable. 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 in policy 

analysis, since that allows different production and consumption substitution 

possibilities to be better captured. 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 1ee Strauss (1984a). Roe 
and Tomasi (1984) treat the case of production ri•k· 

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

'lbe compensated and uncompensated virtual prices can be equated by 
evaluatin~ exoR'enous 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. 

'Ibis does not mean policies to prevent violent seasonal price •wings 
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 Rammer (1983) examined· the inputs of reducing 
government budget deficits in Korea incurred through the Grain Management 
and Fertilizer Funds. Analyses of agricultural pricinl{ policies in 
Sierra Leone (Braverman, Hammer and Jorgenson, 1983), Cyprus (Braverman, 
Hammer and Jor~enson (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. 
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Table 2 Selected Elasticities 
Response to Chan~es in the Price of the Agricultural Commodity 

Con1mption of Consumption of 
Ag ricul tur al Ag ricul tur al Market-Purchased Marketed Labor 

Country Co11110d 1 t y Good Goods Surplus Supply 

Malayaia lice 0.38 1.94 0.66 -0.57 
Taiwan Farm Output 0.22 1.18 1.03 -1.54 
Eorea lice 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 SorizhUl"D 0.19 0.57 0.20 -0.06 
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Price!. 
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Table 4 Selected Response Elasticitiu With Respect to 
Variable Input Prices and Pixed Factors·· 

!lasticitI of 
Agricultural Moo-Agricultural Marketed 

Comodity Commdity Sul"l)lus 

-0.11 -0.11 -0.24 
-0.03 -0.18 -0.15 
-o.os -0.23 0.34 
-0.03 -0.03 -0.09 
-0.03 -0.03 -0.41 

0.46 0.46 1.00 
0.26 1.37 1.15 
0.10 0.49 0.81 
0.19 0.19 0.96 
0.11 0.11 1.48 
0.01 0.02 0.02 
0.10 0.16 0.06 

Labor 
Supply 

0.18 
0.05 
0.04 
0.01 
o.os 

-0.77 
-0.41 
-o.os 
-0.43 
-0.19 
-0.01 

-0.08 

a/ Fertilizer is barely used in the Sierra Leone and Northern Nigeria samples and was not 
therefore 110deled. 



Table 3 Selected Response Elasticities with Profit Varying 
and Prof its Constant 

!luticity of 

Acricultural Hon-A«ricultural labor 
Co_,ditl CollllOditz Supplz 

With laepect to 
A!! ~ A!! n! A!! I!! Agricultural Price 

Taiwan -0.72 0.22 0.13 1.18 0.21 -1.59 
Malayeia -0.04 0.38 -0.27 1.94 0.08 -0.57 
ltorea -0.18 0.01 -0.19 0.81 0.03 -0.13 
Ja"Pan -0.87 -0.35 0.08 0.61 0.16 -1.00 
'lbailand -O.R2 -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 Re1i>ect to Wage Rate 
Taiwan 0.14 -0.03 0.05 -0.12 -0.12 0.17 

· Malay1ia 0.06 -0.08 0.29 -0.35 -0.01 0.11 
ltorea 0.16 0.01 0.77 0.05 o.oo 0.11 
Japan 0.29 0.15 0.39 0.25 0.15 0.45 
'lb ail and 0.51 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 . 0.06 0.02 0.04 0.01 0.01 0.10 

a/ Bolding profit• constant. b/ Allowing profits to vary. 

• _,, •• ~ -·· ,:·. v 



To Cbaage·i in 
OatJ!!:!t Price 
Taiwan 
Malay Ii a 
Korea .. 
Japan 
Thailand 
Sierra Leone 
Northern Nigeria 

To Changes in 
Fertilizer Price a/ 
Taiwan 
Malaysia 
Korea 
Japan 
Thailand 

Table 6 Spillover Effects of Change• in 
Output and Fertilizer Price 

ltuponae of 
Labor Labor Coumiption of 
Demand Supply Bon-Agricultural Good• 

2.25 -1.54 1.18 
1.6.1 -0.57 1.94 

-0.57 -0.13 0.81 
1.98 -1.01 0.61 
1.90 -0.62 0.51 
0.14 -0.09 0.14 
0.12 -0.06 0.57 

-0.23 0.18 -0.22 
-0.12 0.05 -0.18 
-0.12 0.04 -0.23 
-0.13 0.07 -0.03 
-0.11 0.05 -0.03 

y Fertilizer is barely used in the Sierra Leone and Northern Nigeria 1arples and 
was not, therefore, modeled. 

· . 
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Table 5 Effect on Real Income of Chan~es in.Output and Fertilizer Prices 

Re1ponH of Inco.e to 
Output Price Pertilizer Price 

Tai van 0.90 -0.11 
Malaylia 0.67 -0.01 
Xoru 0.40 -0.10 
Japan 0.34 -0.03 
'l'hailand 0.10 -0.03 
Sierra Leone 0.09 a/ 

Northern Nigeria 0.12 a/ -

!.f Fertilizer 11 barely u1ed in the Sierra Leone and Northern Hi1eria 1aaple1 
and was not, therefore, modeled. 
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Table 8 Response of Caloric Intake to Price Changes 

Change in Price of: 

lice 
loot Crop• and other Cereal• 
Oib and Pats 
Pi•h and Alliaal Product• 
lU•cellaneoue Foods 

Ela•ticity of Caloric Intake 
Low Income Middle Inco• High Inco• 

0.19 
0.43 
0.27 
0.48 
0.14 

-0.24 
0.13 

-0.03 
0.23 
0.01 

-0.20 
0.11 

-0.21 
o.os 

-0.01 



To: Changes in 
Output Price: 

Taiwan 
Malay1ia 
Korea 
Japan 
Thailand 
Sierra Leone 
1Vcr1/ipr., A:tjl.'I, 

To: Changes in a/ Fertilizer Price 
Taiwan 
Malaysia 
Korea 
Japan 
Thailand 

Table 7 Output, Consumption, Marketed Surplus 
and Input Demand 

Re1ponae of: 
Agricultural Agricultural Marketed Fertilizer 

Output Con1mption Surplu1 Deaand 

1.25 0.22 1.03 2.25 
0.61 0.38 0.66 1.61 
1.56 0.01 1.40 1.29 
0.98 -0.35 2.97 1.98 
0 .90 -0.37 8.10 1.9 0 

0.11 -0.66 0.71 !.I 
C,Jc (), l'f a~o ';) 

. 
-0.23 -0.11 -0.23 -1.23 
-0.13 -0.03 -0:1s -1.13 
-3.0 -o.os ~0.34 -1.10 
-0.13 -0.03 -0.09 -1.13 
-0.11 -0.03 -0.41 -1.11 

!f Fertilizer 11 barely used in the Sierra Leone and Northern Nigeria samples and 
was not, therefore, modeled. 



... 

Table A.l 
Elaatictttee of ARrtcultural eo .. odtty Con&uaptton 

Vith Respect to 

Co-odlty Price Pt •eel Factora 
Country ColllllOd tty 

Total 
Expenditure Own Non-Farm Vage 

Ferttlher 
Pr lee Workera Dependent& I.and Capital 

" 

T8twan Far• Goode .22 .29 -.03 -.1 l .A4. .4 3 .46 .04 

Mal ayah Rice .38 -.15 -.OR -.03 .44 .23 .26 

Japan Far111 Gooda -.35 .31 .t58 -.03 .01b .14 .19 .01c 

Thai land Pan1 Goode -.37 .05 .47 -.01d .70 -.16 .tt .10 

Korea llice .57 .01 .01 -.05 .toR 

Sierra Leone 'Rice .52 -.66 .n .37 .26e .nf .01 .04 .. 
Northern 

Niger la Sorghu. 1.80 • t 9 .02 
--
!./ Fara wage 
~ On-fan vorltere 
~ Maehlner, 
~ Priced lnde• for fertilizer, aeed and chemtcala 
T, Melea ower 15 year• old 
!:../ Children 10 yeara and under 

f Average far• atze 
!!../ With reapect to tncreaaed tiller capacity 

Scale 
TechnoloRY 
Factor 

.4 2 

.oozh 

.11 



Table 9 Analysis of Agricultural Pricing Policy In Senegal 

P1rcenta1e Change in Real Incoaie: Percent Chan«e In: 
Policy in Groundnut Ba1in Export laming• Govt • I>efi cit 

1. 15% decreaee in 
producer price of 
groundnuts -5.7 -1.9 -18.1 

2. 100% increase in 
price of fertilizer -1.1 -s.2 -10.4 

3. 50% increase in 
producer price 
or rice 0.2 -4.5 -0.1 

4. 50% increase in 
consumer price 
of rice -4.7 -0.2 -34.8 
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Tehle A.1 
!leetldtlee of A111rlcu1tuut Co....odlty Merltete.t l'urpt11• 

With Respect to 

Co_,dtty Price 
Country ColllllOdlty Own Hon-Ferm V•Re 

Ta Ivan Par• Cood• ..... ., ... Rice 

J,.p•n Puw Coocle 

TI1alland , .... Cood• 

Korea Rice 

Sierra 1.eone Rice 

Northern Mt1erle 9or11h .. 

P•r• va«e 
On-far• vnrlter• 
Mechlnery 

t.01 -.05 -.'>5 

.66 -.S5 

VJ1 -. lJ -.11a 

"·to -.12 -l.62 

1.40 

• 71 -.12 -.49 

.20 

•I 
b/ -c1 
d/ -;, 
II 

Price of Ind•• of fertiliser. eeed encl che•tcal• 
Mele• o•er 15 yeere old 
Children 10 end under 

Pert 11 liter 
Price 

-.24 

-.15 

-.09 

-.41d 

-.14 

fl aecl FectoH 
Vorken Dependiilt11--Lend Cepiut !IC.le 

'lechnolOIJ 
rector 

• 

-.t J -.01 1.00 .08 

.09 -.50 t .15 t.U 

-.01b -.06 .96 .]JC 

-1.72 ,]9 l.4R t.44 

.81 

-.21e -.12' .02 .It .]2 

.011 

d 
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Table A.2 
llaattcttta• of Non-AArlcultural eo..odltJ Cona1111ptlon 

Wtth lupect to 

Co-.dlty Pr tee 
Owa ._rtcu\tural Plaed Pacton 

Country 
Total 

bpan4tture Co-.tlty Wa1e 
l'el"tllhar 

Price Worker• Dependant• - i.na Capital 

Ta Ivan 

Halayata 

Japan 

That land 

Korea 

Sierra 1.eone 

Nol"thern Nl1erta 

~ Prlce of rtca 
:!!. Parm va1e 

2.76 

1.18 

J.)0 

-.51 1.11 

-.11 ...... 
-.97 ••• 
-.19 .,. 
-.17 .11a 

-.n .l4a 

.nJ 

~ On-far• vorkara 
! Hachtnery 
!.f Price Index of fertilizer, aead and che•lcala 
!J Hale• of lS yaara old 
a/ Children ten yeara and younaer 
~ Average far• alze 
!/ Wlth reapect to tlllar capacity 
J.! Prlce of aor1hU11 

-.12 

-.15 

.26b 

.52 

.05 

.S1 

.01 

-.11 .84 0 .46 .04 

-.18 -.06 -.O'S 1.)7 

-.01 -.nc .02 .\9 .01d 

-.Ole .69 -.29 .11 .10 

-.21 .uh 
.41 f .o9K .02 .10 

-------

Scala 
Techaoloa 
Pact or 

2.21 

.011 

.27 

" > 



Country 
Type of 
t.bor 

eo..odlty Prlce• 
~rlcultural lion-far• 
Co-4ltJ eo..odlty 

P•r• 
Wa11e 

Table A.4 
KIHUcltt .. of wbor Supply 

Wlth le•pect to 

Off-f•r• ...... fe•ale 
Off-Par• 
WaAe 

Perttlher 
Price 

.... d !!.£!.!!.!.!. 

Workeu DependHta t.nd 

-------·-------

Cepttal 

Scale 
Technology 
••ct or 

• 


