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CEREAL PRODUCERS, PRICES AND THE SUPPLY OF
MANUFACTURED CONSUMER GOODS: A NOTE

Alemaychu Seyoum
St Anthony's College, University of Oxford

ABSTRACT: The study presenis a siriple model of @ peasant household, which extends the basic agricudtional
hemaseholid rioded, by attermpting fo explivitly incomorate the aperationad miliey of such @ household in Ethiopia
during the 1980 Specifically, quantiny contrdined markets for labour ond manufactered consumer poods are
introduced. The resultonl comparative stafic results indicate that the response of cereal-producing. peasant
households 0 market-refgted (ncentives v move compler than it an wn-ratoned  conted. ncome  and
substituiion ¢ffects, o8 well ox inpedr substitution possibificies gee ideniifted as key deferminants of that response.
Although the paper iv based on the situation in the J980k itr resuits gre valid 5o long os shonages in
manifactured consurier goods peerisl ia the meal deeas.

L INTRODUCTHON

Ethiopian agriculiure;

(i) accounts for 40-50 percent of national output;

(iiy provides employment for more than 80 percent of the country’s 1uho&r force; and

(iit)  generates almost the entire export earnings of the country.

In fact, aliernative rural employment opportunities being, at best, marginal and
centred around it the agricultural sector effectively constitutes the roral economy of
Ethiopia. Furthermore, this sector is characterised by;

(i) iverwhelming dominance by small-scale pedasant {or semi-subsistence) producers
(they produce above 80 percent of total agriculoral output); and

(i)  imperfect market structure with underdeveloped or non-existent infrastructures.
These circumstances support the observations that;

(i} the Ethiopian economy as a whole, and its rural sector in particular, cannot be
transformed without radical changes in, and subsequent influences from,
agriculture; anid

(ii)  despite unenlightened. and thus detrimental, policies of the past two decades

(including forced cooperativisation, extremely radical land reform with complete

.
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nationalisation of land; discrimination against private peasant producers; and the

compulsory grain delivery system) the government has a potentially beneficial role

if it adopts a temporally, spatially and internally consistent set of policies and
instruments,

Indeed the direct implication to development-oriented government policy
initiatives is that they should be founded on a reasonable understanding of:

(i)  the behavioral dynamics of subsistence agriculture’s basic unit - the peasant
household; and
(if) the interaction of the agricultural sector with the rest of the national economy.

These observations warrant a systematic attempt to model the microcconomic
hehaviour of agricultural households. Particular emphasis, in this regard, should be
accorded to cereal-producing semi-subsistence households given their dominance In
agricultural production, food supply and exports.

Such an attempt can be deemed a priority area of research in Ethiopia because
it comiributes towards:

(1) identifying correct policy directions and instruments; and »
(if) avoiding a repeat of disastrous policy experiments of the past.

Bath are eritical to a country with a history of famine (perhaps largely due to
mun-made factors); with an urgent need for reconstruction; and with a new government
that seems to have a different policy orientation.

As a contribution in that direction this study propeses to formulate a particular
cconomic model of peasant households by introducing quantity constraints in the basic
apricultural household model outlined in Strauss [26]. The main emphasis is on shortages
ol manufactured consumer goods and limited opportunity for Jabour market participation

that such a household appears to face.




—
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2, CEREAL PRODUCING FARM HOUSEHOLDS IN ETHIOPIA -
A SCHEMATIC CHARACTERISATION

2.1 This section briefly outlines the pertinent features of a semi-subsistence cereal-
producing farm household in Ethiopia. This schematic characterisation is bound to
abstract from the substantial degree of diversity to be expected from peasant farming in
the country. However, it is deemed sufficient for the purpose of this paper.
During the study period a cereal-producing household in Ethiopia;'
{a)  simultaneously produced a number of crops, cereals being the most important;
{b)  operated a small land holding - allotted to it by the state on usufruet - divided
into a number of variously endowed and located plots;
{c)  employed a traditional technology of production with little or no application of
improved inputs;
{d) sold & portion of its output, largely on the ‘free’ market;
{e)  bought manufactured consumer goods, primarily from the public sector, but
appeared to be unable to fully satisfy its demund for such goods; gnd
ity relied on family labour, and may have participated in a labour market, which was
conditioned by institutional, technological and economic constraints,
Given the main objectives of the paper more has to be said about the last two

items;

2.2 Manufactured Consumer Goods Supply

In the study period, peasant households had two sources of manufactured
consumer goods. The first was the Ethiopian Domestic Distribution Corporation
(EDDC). EDDC supplied such goods to Service Cooperatives (SCs), which subsequently
ration what was available to members of Peasant Associations, mainly according to
family size, The second source was the ‘free’ market on which private traders sell
consumer goods, partly supplied to them by EDDC itself, at higher prices.

There is little direct evidence regarding how satisfactary manufactured consumer
goods (MCGs) availability to peasant households was in the study period. The following,

however, may shed some light’
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(a)  During the 1979-82 period, the average share of the peasant sector - which
accounts for more than 80 percent of the country's population and about 40
percent of its GDP - out of the total EDDC supply of MCGs was only 20 percent.
Even this may overestimate the actual share of the sector because leakages at
different stages of distribution were highly probable.

(b) A survey conducted in a relatively prosperous administrative region - Arsi - during
1983, found that EDDC-supplied SCs constituted the primary source of MCGs for
69 percent of sample households.

(c) As a matter of government policy importation of MCGs was highly restricted,

(d)  Private traders are likely to prefer urban centres due to, among others,
discouraging transport difficulties in rural Ethiopia. In 1983 /84, for instance, the
country - with a surface area of 125 million sq. km - had only 13,195 km of all-
weather roads,

These facts indicate the likely severity of MCGs shortages that farm households
had to cope with. Obviously, it is necessary to consider the demand side of the problem
ta make definitive inferences, particularly given the low level of inmm: attained by
peasants. However, it can be argued that the sheer size of the farming population in
Ethiopia and its proportionately meagre share of available MCGs make excess demand

more probable than otherwise,

23 Labour Market

During the period under consideration, the sell and purchase of labour was
prohibited by law. Nevertheless, there is some evidence of hired labour use, suggesting
that the restriction was not fully effective, Indirect evidence of the practice is furnished
by the Rural Household Income, Consumption and Expenditure Survey (1981/82). The
survey revealed that wages and salaries contribute about 1 percent and 0.2 percent of
total household income in cash and in kind, respectively.

Given the smallness of landholdings, as well as the apparently lax application of
restrictions on wage labour, heavy reliance on hiring-out family labour is to be expected,
Howewver,

{a}  little variation in size-distribution of farms;
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(b}  wirtual absence of camplete landlessness;

(¢)  seasonality of production and the probable imperfect substitutability of family and
hired labour; and

(d)  almost complete absence of non-agricultural employment opportunities;
suggest that peasant households were unable to sell or buy as much farm labour
as they wish. Hence, although establishing the existence, nature and role of a
labour market under these circumstances is a non-trivial task, it is possible o
tentatively ohserve that such a market, if it exists, is likely to be incomplete.
(n the basis of the above characterisation and relevant assumptions, an ccunnmIE

maddel of & peasant hausehold is presented in the next section.

3. CEREAL SUPPLY, PRICES, AND THE S5UPPLY OF MANUFACTURED GOODS

The deseription of a peasant household in the last section reveals that, typically,
such a household is simultaneously a production and consumption unit. ﬂ* such it faced
the problem of optimal choices in production and consumption. Thesé chivices are likely
tir he affected by market variables, including prices and availability of goods and factors;
and non-market-variables such as household size fcomposition and production technology.
These variables, in turn, relate 10 government policies; public investment in
nfrastructure, education and health; dissemination of improved technology: pattern of
fd tenure; the evolvemnent of markets; ay well as household resouree endowments and
corresponding capabilities 1o deal with change,

In other words, the production and consumption decisions of cereal producers in
Ethiopia and their adjustment to economie change depend on a large number of
interconnected market, technological and institutional factors. These interconnectinns
mean that the degree of responsiveness w one is either promoted or hampered by the
stute of the others, For instance, higher producer prices may fuil to stimulate substantial
increases in farm output not because furmers ure unresponsive to such an incentive, but
because the technelogy of production limits their capacity to fully adjust to the new
sitwation,  Similarly, rationing in one or more markets may constrain the speed and

cxtent of adjustment. It is imperative. therefore, 1o place theoretical and empirical

5
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analysis of the responsiveness of furm supply to market-related incentives (especially
prices) within the overall socio-economic dynamics of agriculture. In this sense, the
formal model presented in the next section is only a partial representation of the

behavioural dynamics of a peasant househaold.

4.1 A Siatic Model of 8 Peasant Household

Beginning in the Jate 19605 the assertion that peasant producers are, in principle,
unresponsive 10 market-related incentives has been challenged both on theoretical and
empirical grounds. At about the same time, the fact that a farm hausehold is
simulraneously a production and a consumption unit started to be emphasised by
economists.” Theoretical and empirical analysis of this peculiarity eventually evalved into
what is known as the theory of the farm household - a hybrid of the theory of the firm
and that of the consumer [16]. In principle, this theory models farm househalds as
simultaneously making production and consumption decisions. Nevertheless, it also
stipulates conditions under which these decisions became logically sequential though
simulianeous in ume,

In a related, but more recent, development, the impact of shorages in
manufactured consumer goods on the econamic behaviour of peasants began 1o receive
increasing attention. A common feature of the growing literature is the argument that
quantitatively rationed supply of manufactured goods, with or without government price
control, may modity farmers' behaviour such that they respond megatively to price
incentives. The corollary is increasing the supply of these goods to peasants may. in
itself, induce them to produce more and/or restore the positive impact of farm output
prices.”

An economic mode| that attempts to incorporate these considerations, and the
main attributes of the eereal-producing peasant households in Ethiopia, is presented
below. Essentially, it is the general model of an agricultural househaold developed in
Strauss [26], now modified by the introduction of guantity-constrained (or rationed)

murkets of manufactured consumer goods and labour,
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3.1.1 The Model®

In the light of section 2, a typical peasant household in Ethiopia can be described

as follows., This household:

(a)

(b)

{c)

comparative statics for the time being) it is sufficient 10 assume that,’

(i)

(i)

(NITH]

maximises utility subject w a production function, cash income (er explicit
budget) and time constraints;

applies inputs of its own (particularly labour) in agricultural production and
cansumes part of the output thus generated;

sells part of its agricultural output and uses the receipts to buy market goods -
particularly manufactured consumer goods;

makes labour supply decisions invalving its participation in the labour market to
the extent possible;

faces quantity constraints in terms of availuble supply of manufactured consumer
goods and the amount of labour it can buy or sell.

Fo construet o static monde] of this household's behaviour (without worrying about
%

there exists a single household wtility function (L) - with household consumption
al farm autput (X,), marker purchased manufactured consumer good (X)), and
Leisure (X ) as it8 arguments - which s wice continuously differentiable,
monotonically increasing and quasi-concave;

the farm production function, (L, ¥, A, K) - where L, V, A and K are otal
Lhewir input, variable input, acreage (or land) and fixed input, respectively - is
twice continuously differentiable and guasi-coneave;

teisure includes short-term, non-traded outputs of household production activities,
e Legoods: wmnd

8

furm production is risk-free,

Under these assumptions, and noting that the libour market constraint translates

it a constraint i terms of leisure, the short-run (i.e., a single agricultural cycle)

optimisation problem of the furm household becomes:

(Al) Max UX,, Xp, X,)
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subject to:

(A2) p,X, = p,(0Q,-X,)-p(L-F)-pV + Ecash income constraint,
{A3) Q, < O(L, v. A, K); production function.

(Ad) X, < i level of manufactured consumer goods ration.
(AS) X = T- L + LC; constraint on leisure consumption due to the ration in the

labour market; ie. L-F < T

where p, =prices; f =a, L,om V
F = family farm labour tnput
T = household's toral time endowment
L-F = hired tabour (hired-in if positive, hired-out if negative)

Q,-X,) = marketed surplis
E = nonm-wage, non-farm net other income.”
£ = Mmaximum volume of labour a household can buy or

sell. 4
To achieve (shart-run) equilibrium, such a farm household should equate its
maximised expenditure with its maximised full ipeoma (Y e at a given wtility, T,

achieve the equality:"

pux.l ¥ Plxi 53 pmxm = Yr IT pl T+ {pa[:'a - pjl' y va} " I'Il

This condition 1 alwiys necessarv. However, additional equilibrivm conditions ure
introduced by the presence of rationing. Thus, the specific forms of the expenditure and
full income functions have to be modified accordingly. Indeed. the model is non-
recursive,

Recursiveness in farm household models implics prodduction and consumption
decisions, though temporally simultancous, are logically separable, such that the
household makes the former independently and incorporates them in reaching the latter.
For this property 10 hold, the following additional assumptions, concerning commaodities

which enter both production and consumption by the household, are sufficient [26]:
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(i) all markets relating to such commodities exist and clear
(Le. are unrationed);

(i)  the household is a price-taker in all markets relating to such commodities; and
i

(iii) all such commuodities are homogeneous.
It is obvious that the rationing in the X_ market alone does not violate the
conditions of recursiveness because the good is consumed, but not produced, by the
household. However, the fact that the household is rationed in the labour market, with
or without rationing in X, leads to the breakdown of recursiveness." )
Assuming that the rations bind and one of the constraints (A.2) - (A.3) holds with
equality, the relevant Lagrangean can he written as:"

| {A-E} ¢ [ Llr{xni fo X'} + Jl-l___EpL T+ pl{)‘ == pr_ I = E"" Vi+ B - p“ xn
- P X, By X ¢ A (X, - X))+ LIT-L+L- X

With intérior solutions, the first-order conditions are:"
(A.7} o, =4 p,

|

|

(a.4) U.h=l,{pL-%h
1
(a9 O = A (p,+ %‘r
3¢, A
{a.10) p, a; = Dy * —’
d
(A.11) gy T!?‘.} = Py

{A+1-2} PLT+{P.E,‘PLL-13.,-W+E=E,K,*PLXL+PE-F'-',,
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(a.13) X, =X,

(A.14) X, =T-L+L

First-order conditions (A.7}-(A.14) form a system of eight equations with eight
unknowns - X, X, X, LV, &, &, and A5, Solving, we obtain the goods (Marshallian)
and factor demands. Since these demands depend on the ration levels X and T, they
are rationed demands. Thus, following Deaton [ 14, and Neary and Roberts [20], we can

write these equations as:
(a.15Y &, = Xy pio by Pos Koo B T Au K E)

(A.16) X =X P Biv Due Doi X

lAATY  X,= BB Do Dar Pow X Ly To Au kK ® = K

(4.18) L

- - - %
LiPys Pyy Pas Byr Xy L, T, Ay K, E)

(A,19) V= V(p,. Pio Dpr By X0 L. T, A, K, E)

where, (7)) = rationed.

Accordingly, output decisions depend not only on prices and fixed input levels but
also on the levels of X and L.  Alternatively, production decisions depend on
consumption decisions through i, '

In order to examine the influence of rationing on household behaviour it is
necessary (o work out the relationship between rationed and unrationed demands. This
task is simplified if the utility maximisation problem is reformulated as an expenditure
(or cost of utility} minimisation problem using the duality theorem.” To specify the dual
under these circumstances we have (o use the only exogenous part of the household’s full

income, E (this in fact can be read directly from the rationed demand functions above).

1@
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Fiven the relation:

Do, » B ¥y * P K= Pa- Pul- P+ P, THE

we have

(A20) E=p, X, +p, X;+pp X - p, 0, *b, L+p, V-p T

Hence, the optimisation problem reduces to minimising (A.20) subject to a given
level of utility and constraints {(A3) - (A5), The resultant tepresents minimum
exogenous income required o achieve a given utility level, say [ Minimised (A 20) can

be considered as an expenditure function, say €'."* Formally this can be stated as:

Minp, X, * Pr X+ Pada - Pa Dy v B L Py V=P T

subject to

X KpooXd) = B
0, 0,(L, ¥V, &, K
X, 8%,
X, sT-L+L

With binding constraints and interior solutions, duality ensures that the first-order

" The resulting

conditions will be the same as in the case of utility maximisation,'
expenditure function is a rationed one:

(A.21) & =& (p,, Py Dar Dur Koo L, T, A, K, D)

Applying the results of Neary and Roberts [20], this expenditure function can be
assumed to possess the following properties:

(1) It is increasing and concave in prices,

(i)  Trs partial derivatives with respect to commedity prices are , by Shepard's

lemma, rationed Hicksian (or compensated) demands X;, XL" and gm"' -

11
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where ¢ represents "compensated”.

Based on these and noting that,

(1) XF=(T-L+L) and X=X, ; and

(ii) & virtwal price is defined as that price which would induce an unrationed
household to purchase (or consume) the ration levels of a commaodity [20,

p-30]; the following hold:
(A.22) &' () =pXESf +pX, + p(T- L+ L)
(p.@. - DL - PP - BT
(A.23) rfp{F',: P;:._E;, Pon Tods X D =Xy E..E.
+ oy T = Lo+ L) = (P,0, - /L - pv) - AT
(A.24 .1} XD, Dis Dar Dor To A, K, T} =
X py PriByi By ¥y L Tooki K O

i
o)
s
=

(A.24.2) X (p,, Pr» Pa+Pyr T, A, K, U0 =T

]
"

{A4.24.3) XSip,, Pi. Pae Do T. A, K& O

—

(A:25) elp,, Pr. Do, U} = p, X5 + B7 X5+ bo XF

where e'(.) = unrationed expenditure function at virtual prices.

X = unrationed compensated demands at virteal prices (i = a, L, m),
el.) = unrationed ordinary expenditure function at virtual prices.
P, = compensated virtual price (i = L, m).

Therefore, we are able to derive the following three major results:

(a)  (A242) and (A.24.3) implicitly define the compensated virtual prices of labour
and X as

12
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(A.26.,1) P_‘[_=.p__;fpaa .ﬁ:‘r- P Ty Ay -RT: )

—

{A.2602) Ba = Balbue Bl Dy To A K,

g

These prices do exist given standard assumptions about

preferences |14, p.59].

(h)  Subtracting (A.23) from (A.22) and making use of (A.24.1)
-{A24.3) produces the required relationship between the rationed and ynrationed

expenditure functions as;
(A.27) @Y =2ty » lp, - B3 X_+ lp, ~B) L

(e} Fimally, using (A:23) and {A.25) and the definition of short-term profits we obtain
the relationship between the rather unconventional unrationed expenditure

functicon e'(.) and its ordinary counterpart ef.);

%

(A.28) e&'(}y = el -~ nipy, Do Dur & XY -2 T

MNote that the profit function is assumed convex in all prices,

In order to conduct comparativé static analysis of houschold behavior it is |

necessary to establish the impact of exogenous variables on compensated virtual prices
| and the relationship between compensated and uncompensated virtual prices. To

achieve the first we start by differentiating (A.28) with respect to p, " -

¢
S TR PR

5

gy =T* g, +L

This is a restatement of the labour market ration translated into a constraint on leisure

| |
Noting from (A.23), ¢" = L and rearranging we have:
consumption since ¢, is unrationed Hicksian leisure demand at virtual prices and, by ‘

Hotelling’s lemma, 1. expresses labour demand a1 the same prices,

Doing the same with respect to p,, and noting that p,." does not affect profits, |
13
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By (AZ23) and (AZ4.3),

Thiis we oblain

(A.29) e, =T+, + L

{A.30) e = X

Given T and U, and differentiating (A.29) and (A.30) with respect to e[ =p.. p. A, K]

and neting the interdependence between p' and p7, [see (A26.1) and (A.26.2)]:

am

dpr OFn do;
el e TEe T e e et Tegge
ap; (e
EM + E.II. a;::l N E|1'l1 a_i D

Given the symmetry of the Slutsky matrix, solving the above system simultaneously

produces the desired expression for the effects of exogencus variables on virtual prices:

- —

ele) - e, - ] o+ e e
(a.31) 22 . %G~ M . (&=, Py A K
Conl@u = MNpd - leg)d
Oon - o — + e Lo
(4. 1270 -ﬂ = = t Ik n‘z L {e“‘l ’ﬂr_::l , & =.p.'|l- I-F"\.-J Ay K
oa A SR e TRl I

As cun be observed from (A31) and (A.32) the impact of 2 on P, and p,. is complex,
and depends on the degree of substitution characterising consumption and production,

The denominator in both cases can be described as:

14
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B8 oy (e BT

ToM op; dp; opa

Such that, by the concavity of the expenditure function, it is greater than or equal to
zergy. The latter case cannot produce economically meaningful results, and thus has to
be excluded.

As to the numerators, it can be generally noted that the key factors are:

(i) the degree of substitution, in household consumption, between X, X, and X;
el
(ii}  the degree of substitution between labour and other, if any, variable inputs.

The ultimate effect of a change in p,, for instance, on the two compensated virtual
prices depends on the sign of the respective numerators. From the concavity and
convexity of the expenditure and profit functions, respectively, (e, - nyy) and e, are
negative. This means, the sign of the effect is indeterminate unless explicit assumptions
are made about whether X, X, and X, are substitutes or complements, i.e. e, &,, and
el =8 are positive or negative, respectively. Indeed, only if we assume that all are
substitutes for one another that it is possible to deduce the sign of dp, /dp, and
dp,, fap,. In that case both are positive, although the size of the effect depends on the
possible extent of substitution between labour and other variable inputs in production.
Otherwise, both are indeterminate a priori and depend on the relative strength of the
opposing influences.

The task of working out the relationship between compensated and
uncompensated virtual prices proceeds as follows. The rationed Marshallian demands
derived initially ¢an be equated with their unrationed counterparts at virtual prices so
long as the houschold is compensated for the imposition of rations [20, p.33]. Since the
rationed demands are defined at E, and since the income effeet of the rations are (p " -
pY L+ (p, -pa) X, we have:

tr'!,.:j-'l-} i;‘. tqu Dir Pue By .Xn.- J':.-_. T, A & E}= X_i [.p.r pL.r p;.- Eyo
T, A, K, £+ (pf - pg) L+ (pa- Py X

15
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where X, = unrationed Marshallian demands at virtual prices.
p, = uncompensated virtual prices, i = L, m.
However, at equilibrium E = &(,), and using (A.27)

(4.238) E+ (p; -p) L+ (pa-p,) X.= &) - (p, - pl} T -
{Pa = D) X, = &'(")

Therefore,

(A.36.1) X () = X, [p,, DI, Pas Do T, A, K, €'(4)]

(A.36.2) X,(0 =X,[p,, P!, D3, Do T: A, K, (9]
Since:

£ =x() =T-L+ L
) = X0 = &,

(A.36.1) and (A.36.2) implicitly define the uncompensated virtual prices ofglabour and
X, as:

(A.37.1) pr=pilp,. Da: Pye T. A, K, (1]

(A4.37.2) pa=palp,, B, Do T, &, K, € (%]

e'(.) being the minimum expenditure (and thus exogenous income) required to achicve
O, we have

B; = PrlPs. Par P To A K €'(9)]
Pa=pPalp,, DL.P,; T. A, K, @{9]

‘Therefore, the impact of an exogenous variable al= p. p. A K]
decomposes into direct and indirect effects
dpz

ap,
{a.38.1) T a:lﬂ*

i de! i Opa
dE da ap, oOe !

16
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dps _ dps dos de’ . dpa dpg

SRR et et

We close this section by emphasising that the virtual prices reflect both the
production and consumption decisions of the peasant household. Changes in exogenous
variables - particularly those of market prices - now produce additional effects working
through these virtual prices. The latter, in straddling the consumption and production
segments of the decision-making process transmit influences between them. Hence,
apart from being affected by production decisians, consumption decisions now produce
reverse effects, thereby resulting in non-recursiveness, Note, however, that the last result
critically depends on the argument that the labour market is incomplete or effectively
absent,

32 Comparative Statics
In this section the comparative static effects of changes in the levels of X, p,, and
%

P, are outlined. '

32.1 Change in the Level of the Ration in the Manufactured
Consumer Good (X))
Suppose the rationing constraint, X is partially relaxed. As illustrated by Meary
and Roberts [20] for the pure consumer cuse. this change has repercussions to the

equilibrium of the household, In the present case of 4 peasant household the following

effecis can be identified.

32.1.1 Impact on Total Expendilure {&")
Differentiating (A.27) with respect to X, reveals the effect of increasing the
availability of the manufactured consumer g0od on total expenditure of farm households:

(a.39) 2& _ 9’ 9lip, - By XJ | 8lp, - By) i

ox,  dx, ax, dx,,
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Decomposing d¢'/dX,, and noting that, by (A.23),

¥ s ) —
ii_:[,aﬂdai=_,wehave
op; 3P
5! & 9, ~ 9P —~ = OPn - 0P, Opa
0 Xy -wp’" +Jt.ﬁ__"?q'_"‘r +. oy = Pa) —X,Tp - & Pr ---p"
ax, ax ax ax, apy 10X,
Thus:
(A.40) 9% _ {p. — Pu)
ax,

In the postulated context of excess demand for manufactured consumer goods, (p,,

P ) is non-positive, if not actually negative. It implies that relaxing the ration increases
the possibility of substitution in consumption afforded by peasant households, and thus,
is likely 1o reduce the expenditure {or cost) required 1o attain a given level of utlity,
Therefore, ceteris paribus, relaxing the rationing constraint improves the welfare of such
househaolds,  Mote, however, that possible distributional effects of r:ﬂitﬁling and its

relaxation are being ignored.

32,12 Impact on Own-Consumption of Farm Output (X))

Al equilibrium E is evaluated at 2" such that rationed Marshallian and Hicksian

demands are equal:

(A AYS  BECDL, Bye Bar PonKaw Ly Ty 8, U B)
* f‘,[pﬂa Pre BPoi Dy Xﬂ" L, T, A, K, -ﬁi{}-l

Differentiating with respect to X, and rearranging:

az, axr  ax, as
ax, o dx,

By (A40):
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d&’

3% - P=-Pa) = -(bs - Pl

This can be considered as the reduction in the expenditure necessary to achieve U due

o a unit increase in the ration level, Substituting:

ax, axF 4 ax,
(A.42) ﬂ_)_i': = —avx: + (Pa pp}ﬁ

Essentially equation (A.42) can be interpreted as a Slutsky equation with the first
term on the right-hand-side considered as a "substitution effect”, and the second as an
"income effect” of the change in the ration level [20]. Assuming that X, is a normal
good, the impact of relaxing the ration on the demand for it depends on whether it is a
substitute or a complement for X If it is a substitute, the negative "substitution effect”
works against the positive "income effect” (positive because Pm > P in the present case
of excess demand for X)) such that the net éffect is indeterminate a priori. However,
if the two are complements, both effecis are positive and leadgto a rise in own-

consumption of farm output as the availability of X increases.

32.1.3 Impact on Farn Qutput Q)
By Hotelling's Lemma:

on .
B = Tp:ﬂ ':.P4r Pre Py Al )

Then the impact of a change in the level of X_ operates through p, " via p,,” and appears

as!
%, %0, i
8X, ap; dp) @x,
Thus:
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(a.a3y By % P
&xl g axn

Given excess demand for X, dp,, /8%, is bound to be negative. Hence, since
M. is negative, the direction of the output effect expressed by (A.43) depends on
whether X and X, are substitutes or complements to one another. If they are
substitutes, then output increases due to increasing X . Otherwise it falls. Moreover,
the extent of the change in Q, depends on the degree of substitution between labour and
other variable inputs as well as the supply of all inputs that the peasant household faces,

The weight of X, in the household's consumption bundle matters in that regard.

32.1.4 Impact on Marketed Surplus (Q, - X,)
The response of marketed output is medsured by the net effect of increased

availability of X, on farm output and own-consumption:

5
o, — £ do; dog axe — ax
(A.44) e el T gt & Py fa
a;':. ﬂ'.]’_ ap; ax. E - + l:p.ﬂ'l p. aE]

From what has been noted about output and own-consumption responses of

changes in X, it Is possible to observe that, with increasing X

(i)  marketed surplus falls if (X, X} and (X, X,,) arec complement pairs;

(i)  if they are pairs of substitutes, marketed surplus changes in the direction of the _
output effect and the "substitution effect” [of (A.42) which will be positive in this
context] net of the "income effect” [of (A.42) which will be negative in this

context|.

322 Change in the Price of the Manufactured Consumer Good (p_)

A change in the price of the rationed X, p,, can only affect own-consumption
as can be seen from (AZ27), (A28) and (A42). This effect can be derived by
differentiating (A.41) with respect o p:

20
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3EE A%,  9f, aef

¥, &, OF op,

From {A22) we have
s ‘f.

Noting from (A24.3) that, at a given level of utility, P does not affect demand for X,

Le. does not result an own-substitution effect, and thus has no substitution effect [20]:

X, = ﬂ' + X FJX,, =1
do, ap, * gF
Kearranging:
{A.4%) 2%, . -z,
' ap, " EE 4

Therefore, a rise in the price of X produces only an income effect. At a given
E, it forces farm households to spend more on the same ration level, Assuming X, is
normal, this induces a reduction in own-consumption of farm output. The magnitde of
this reduction, as indicated by (A45) depends on the level of the ration, X_. The
implication to government policy is obvious, By raising the price of X which it controls
(or, at least, regulates), it can stimulate expansion in marketed surplus within the bounds
of the subsistence requirements of peasant households. This result, however, criticaily
depends on the assumptions that:
(i) peasant households are unrationed in the market for farm output; and
(1) the ration on X_ hinds, |

323  Change in the Price of Farm Output (p,) |

As noted at the outset, rationing is expected to modify the response of peasant

households to changes in putput prices. This problem is considered below. Suppose the

21 i
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price of farm output, p,, has increased. This change will work through the system

ultimately influencing consumption, labour supply and input demand decisions.

3.2.3.1 Impact on Own-Consumption of Farm Output (X,}
In the manner of (A.36.1) - (A.36.2) above, the relationship between the rationed

and unrationed Marshallian demands at virtual prices can be written as

(A.46) X lp.; Dp: Par Py Xy Ly T A, X, E)
= X [Dy: Pr. Pa. Dyi To A, K, ()]

Accordingly, the effect of a change in p, appears as:

&5 E.ng i} ﬂl R ox, dp: \ X, dog . ax, Y,
%,  dp, PP gpr dp,  gpy 9, 97, dp,
MNating that:
(a)  dY,/dp, constitutes the profit effect and thus: %
Y,  dm,
dp,  op, *

(b} (AZ3) implies;

de’
do,

= (X, - Q) =-(0, - X,)

(c) By (A38.1) and (A.38.2)

(A.4g.1) Spc _ 9  dp; 8e’  dpi dpa
T de, dp, 0E dp, gp. Op,

(A.48.2) P= _ 9. dps 3¢’ dpa 9p;
dp, 4o, 3 3, ap; oD,

and rearranging after substitution:
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fa.49) -a£=ﬂ|- .+

op,  Op, PP gpr dp, gp! o,
ax, dp:i dpa _ 8X, Op. dp;
opi opa %P.  3p. dp, OPa
9x, 6p; _ 8Xx, dp,
oE dp. 9E

ox, e  ax, o

]

i e i T i | =
z

+|:Ja—.-.'9.

The existence, albeil rationed, of markets for X, and X, leads to income as well as

substitution effects by both virtual prices. Thus, using the Slutsky relation we have:

e\, . K i BX, 9
do, P apr dp,  gp: Op,
axs . ax. apr  axS opn - o
" ep, PR Taur Op, T apr W, - dp,
- x % - X &ﬂ
= dp, ° ar,

Substituting in (A.49) and rearranging we obtain:

(asoy e o 87, %7 B | axJ b
ap, dp, FePe o gor dp, dps  op,
_ 0%, 8p; 8p. 8x, dp. Opi
op; dp. %P op, ap. OF.
9Xx, dp;  8x, @pa ax,

o il

=g =
: e .
apn, " ap,

Little can be said about (A.50). Obviously, it cannot be signed a priori. However,
(AS0) reveals, and indecd there lies its usefulness, the complex set of influences which |
determine own-consumption response to changes in p.- These include:

{a) the degree of substitution between poods in consumption;

23
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A58 the share of commodities in the total expenditure of the household;
() the character of goods in consumption, e, whether they are normal or inferion
id) the degree of substitution between factors in production

-particubarly berween labour and other variable inputs; and
te}  the status of the housebold in the farm output market, Le, whether it is 4 net-

seller ar net-purchaser.

Diepending on the relative strength of these, the net effect on pwn-consumption
can be of either sign, As such (AS0) illustrates the need for a comprehensive spproach
in policy formulation and implementation if development ohjcctives are to be realised.
In particular, the significance of household production activities (here subsumed in
leisure) should be reassessed.  Usually, these activities are ignored by analysts and

government policy-makers, who almost exclusively emphasise farm production.

3232 lmpact on Farm Output (Q,)
The impact of the change in p, on cutput can be derived using the grnﬁl function.
By Hotelling's lemma;

0, = %: (P, PLi Dy A, K)

Differentiating with respeet o p, produces the desired relation, 1e.:

E dp;

(A:S1) =&
dp: oo,

Thus, change in p, affects output in two ways; directly and indirectly via the virtual wage.

Noting that:

a0,

3p, !5 " Mw

substituting for ap, " /op, from (A48.1) and rearranging;
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0 o %L oo o
apd a8 al ap.‘ al ap:_: apa

At
y l:L:la Xa-] L ) _;f%

(ALS2)

Replacing ap,"/dp, from (A31) and rearranging:

g B - - &
(4.53) Eqi = Ny Y Mg Fm{““ Cra! Srm 2D:I-I?l
"y EmtE‘_‘ - 1‘!4} - {EM.LI:'
* ant an:
X P _ap_:: aPm v Ao, - X)) M, %
apm Ea £

Here again, a more intricate response is observed. Although the direct output
supply response to own-price, n,,, is positive, output response o the virtual wage, n,,,
is negative. Moreover, the other terms in the expression complicate the effect further.
For instance, we already observed that 3p,°/dp, can be signed a priori gnly when all
goods are substitutes o one another in consumption-in which case it is positive. The

entire effect, in that case, depends on the relative strength of the income effect:

e
“2', X,] N & E
which is negative if leisure is assumed a normal good and the household a net-seller and

ap; 9p; dp;
dpn S5 ap; apa

al

which is also negative, on the one hand, and the positive direct effect n,, on the other.
In this particular case the possibility of a negative output response is clearly higher than
the unrationed case. Indeed, it is higher than the case of an absent labour market but
no rationing in X, To see this, we compare (A.52) with the out put response implied
by equations (IA17) and 1A_2R) of Strauss [26] which is:
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ag, ap; dp;
A, 54) %, —1I'|“+r|n',_-31-£+ (o, - X} “""'HE

Ciiven the assumption that X and X are substitutes {A.52) has one more term, the
third on the right-hand side, which is negative. This illustrates the argument that the
possibility of a "perverse” output response to own-price ean increase under rationing in
X, relative to the unrationed situation.

In general, the ultimate effect again depends on variables (a) - (e) listed in
relation to own-consumption response. Nevertheless, the structure of our model suggests
the following key questions:

{i) does the rise in p, increase the virtual wage;

(i1} if so, 1o what extent does the resultant decline in profitability perceived by the
household induce a fall in labour demand; and

(ili)  to what extent this fall can be compensated by a rise in the déemand for and
application of other variable inputs, whose price(s) have now declined relative to

that of labour. 4

4. CONCLUSION

This study presented a simple mode! of cercal-producing peasant houscholds by
extending a basic agricultural household model, and by attempting to explicitly
incorporate the specific operational milieu of such households in Ethiopia. The resultant
comparative static results suggest the response of these producers to market-related
incentives is much more complex than in an unrationed situation. Important influences
include:

(a)  income and substitution effects;
(h)  possibilities of input substitution in production; and
¢} levels of rations,

These results, however, should be accorded limited significance due to the
exclusion of risk and the static nature of the model, In spite of its limitations, the model

provides some insights. The major implication is liberalising output markets alone does
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not necessarily lead to desired expansion in production. Increased supply of

| manufactured consumer goods, and greater possibilities of input substitutions through
technological and institutional innovations appear 1o he critical. Similarly significant are
home activities and non-agricultural rural employment opportunities.

| NOTES

1 ! These features are summarveed from various sources Enduding: [1, 11, 12, 23, 27, 28, 29, 3.

T, 9T b 2R, po 11 29

I) * 12

! Important contribotions of that poeriod include: [16, 18, 24). More recent ones include- [3, 4, 25, 26].

* The most comprehensive treatment of the issues so far is [8]. Other important contributions incude: [5,

i, 7).

" This particular model builds upon, and uses the potations of, the basic agricultural hodbehold model duc
I | 25] and | 26),

| Although we have restricted sursebes 1o single-crap, single manufaciured consumicr pood case, the
esswntnal results remain valul for tie m o orops and o manulactured poods case. That the Tatter are a0
sativned is acdessary for the cxension of subsequent analysis as Il B presented here.

This appars o Ie g stromp, apsumplion i the Ethiopian contest because af, amuong others, semm
subsaslency aricullure’s almest otal dependence on rwn and the natural endowments o the sl
Severtheless, renk cann be anearporated i this simple static model. As sich the sigmificance of the mold
1 Fesd gt

"B summarises nern-wagte dnd pon-farm sources and uses of income, and reduces 1o exegenods income
o statie el

" The notion of a full income appears particularly perindnl because meome is endipenous being
ditermined by, and dutcrmining, hewsehold oupor - vanable inpul chaice including the Tabwor- ks
trade-of]

Wso long as {1} anad (it} hold heteropencity can b allowed if interior solutions are, 45 is customary, assomed
126].

" The model with a clearing labour market and rationed X, was considered, but only a bricl summary of
comparative stalics arc presented duc to space Tmitation.

P Noie that sinee the madel is static the cash income (or explicl budget) constralnt binds:

Bo "= pps (Aafd hand p"= po+ (433,50 can be considered s uncompensated virtual prices of labour

27
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(i, virtual wage} and manulactured consumer pood, respectively,
B Eor details of the problems of using the diredt utility function scc Dieaton |14, pp. 57-38],
W Eallowing Strauss [26], ¢ is assumed (o satisfy all the requirements of an expenditure function,
Vb exeeption heing now we have:

L =Pt Ay
M'm = Pm* %2

which can be considercd as compensated virtual prices.
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