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This article provides a theoretical and empirical analysis of the rela-
tionship between food aid and food trade. It is often stressed that the im-
plementation of food aid by the donors crucial for it success or failure.
We show that domestic policies in the recipient countries are impertant,
too. The way counterpart funds are spent determines whether develop-
ing countries become more or less dependent on food imports. Esti-
mated food import demand funtions indicate that these funds ate rather
used for demand than for supply subsidization, There is in most cases a
less than one-to-one substitution of food imports by food aid. We then
investigate which factors explain the allocation of the EC’s food aid
across countries. Ir is shown thar self-sufficiency like other postulated
criteria affects the allocation of food aid, however with a time lag.

I. Inttoduction

According to the FAQ, food aid is defined as the transfer of food com-
modities from donor to recipient countries on a full grant basis or on
highly concessional terms (FAO (a)). Four different types of food aid can
be distinguished: emergency food aid, project aid, bulk supply and
triangular transactions. Under emergency food aid, people affected by
natural or man-made disasters receive food to cover short-term need.
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Under project aid, food deliveties are tied to the implementation of pro-
jects mutually agreed upon by the donor and the recipient country.
Special feeding programmes for target groups like infants, nussing
mothers ot school children may be forms of project aid as well as food-for-
work programmes (Dearden and Ackroyd (1989), Henze, Augustin and
Schneider (1982)). Major parts of project aid ate distributed via the World
Food Programme (vons Braun, Huddleston (1988)). Bulk supply is an im-
portant type of non-project food aid where food deliveties flow to the reci-
pient country and are sold there by the government through the normal
market channels. So-called counterpart funds arise and are supposed to be
used for development projects. Triangular transactions are a rather new
form of food aid whete the donor buys food from another developing
country and donates it to the recipient counery {Clay and Benson (1990}).

The following analysis concentrates on the linkages between food aid
and food trade. Given its appatent significance for the balance of
payments in food-deficit countries, this is an important issue in the
economic evaluation of food aid. In general; there is an extensive
economic literature on the pros and cons of food aid (Dearden, Ackroyd
(1989), Srinivasan (1989), Lachmann (1988), Maxwell and Singer (1979),
Isenman and Singer (1977)). Proponents of food aid stress that food security
in developing countries improves as more food is available, and that food
aid sets free financial resources for other projects of development policy.
When food aid is given in the form of bulk supply, it is argued that the
countetpatt funds can be used to improve further the country’s food situa-
tion. For example, technical progress in agticulture can be stimulated or
targeted consumer subsidies can be given to the poor. On the other hand,
opponents of food aid stress that recipient countries may become more
import-dependent in foods for two reasons. Firstly, preferences may be
changed in favour of imported foods. Secondly, an incentive is created for
governments to rely upon food aid and to neglect agricultural develop-
ment in their domestic policies.

To a large extent, the economic discussion on food aid is based on case
studies and qualitative judgements. Theoretical and quantitative analyses
on many aspects of food aid are lacking. Hence, it is the objective of this
papet to elaborate important linkages between food aid and food trade
theoretically as well as quantitatively. Two questions will be answered:

(i) How does the food trade of recipient countries respond to food
aid?

(i) Is the distribution of food aid by donors responsive to the food-
deficit situation of potential recipients and to what extent?

Section 2 is concerned with the first question. We analyze within a
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theoretical model how food trade responds to changes in food aid and
what the determinants of the response are. The model concentrates on the
bulk-supply type of food aid and stresses how counterpart funds are spent
in the recipient countties. Then import demand functions are estimated
econometrically in order to measure the influence of food aid on food
trade of selected developing countries,

Section 3 deals with the second question. The determination of the in-
ternational aflocation of the EC’s cereal food aid are elaborated within a
cross-country multiple-regression approach. We test whether the alloca-
tion of aid follows postulated criteria and whether the dependence on
food imports affects the received quantities of food aid. Finally, the major
results are summarized and some policy-relevant conclusions are drawn.

L. The Impact of Food Aid on Food Trade

In this section we analyze how food aid affects food trade. The impact
will be investigated first within a theoretical framework. Then import de-
mand functions will be estimated econometrically in order to quantify the
relationship between food aid and food trade for selected food-deficit
countries.

A. The Basic Analytics on the Impact of Food Aid

Does food aid lead to less food imports and, thus, contribute to a solu-
tion of balance-of-payments problems in developing countries? If the
answet is yes, to what extent does food aid reduce food imports? In order
to tackle these questions, we use a stylized model for the market of a food
staple in 2 developing country. The analysis is comparative-static and,
hence, concentrates on the direct and short-run rather than on the indirect
and long-run effects of food aid on trade. It ignores the general-equili-
brium repercussions of food aid which would be beyond the scope of this
paper. Despite the stylized nature of the model, it will contain a structure
sufficient to draw some important theoretical conclusions on the impacts
of food aid on food trade. In particular, we incorporate one essential
feature of food-aid policy — the use of counterpart funds in the recipient
countries. Counterpart funds arise when food aid is given in the form of
bulk supply. The beneficiary country’s government receives the physical
quantities of food and is tesponsible for its distribution. When the food is
sold on the domestic market, the counterpart funds flow to the govern-
ment. They are equal to the quantity sold times the domestic market
price. The government may then use the counterpart funds either in the



74 JOURNAL OF ECONOMIC DEVELOPMENT

food of in the non-food sectors of the economy. It will be shown that the
trade impact of food aid depends crucially on the use of these counterpart
funds in the recipient country. This implies that domestic policy in the
recipient country is important for the trade effect of food aid. We
distinguish four cases. In Case 1, no use is made of counterpart funds in
the food sector. Counterpart funds are spent in the food sector, however,
in Cases 2 to 4. They are used for the subsidization of food demand (Case
2), food supply (Case 3} or both {Case 4).

a) No use of counterpart funds in the food sector (Case 1)
Suppose now that the food sector of a small developing country is
characterized by the following basic model:

(1)  SR=a+bp

(2) §60=9¢

or

(2  SCO=FA

(3)  D®=c=dp

@  p=c+fpw

(5) pw =pw

6)  S=9K+8604M
(7)  S=DR

Food supply (S) in this country is composed of private supply (§7%),
supply by the government ($°) and imports (M). Supply by the govern-
ment is zero in the non-food-aid case (equation (2)) and is equal to an ex-
ogenously given amount of food aid (FA) in the food-aid situation (equa-
tion (2)). Food demand in the countty is only private demand (DPF). As
formulae (1) and (3) show, private food supply and private food demand
are a function of the price on the domestic market (p). The domestic food
price is a function of the world food price (pw). Equation (4) characterizes
a price transmission equation as often used in agricultrual policy analysis
(see e.g. Gardner (1987)). Diffetences between the domestic and the
world price may be due to transpot costs and national food price policies
(on the impottance of both factors, see Byerlee, Sain (1986)). Equation (5)
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describes the small-country case; changes in traded quantities by the
tespective country do not alter the world price, a, b, ¢, d, e and f are coef-
ficients of the model. The theoretical expectations on the signs are: a>0,
b>0, ¢>0,d>0, e>0 and £ >0,

Food imports are included in equation (6). Equation {6) can be rewrit-
ten after including (7) as

(8) M = DFR_SPR_SGO

For the situation with food aid, M can be calcualted from the model
(1), (2), (3) and (8):

©  M=c+d-p-ab-p-FA

The reference value of food imports in the situation without food aid
is indicated by the subscript 0. It can be computed from (1), (2), (3) and
(8) as:

(10  My=c+d-p-a-b-p.

Consequently, the impact of food aid on food trade in the basic model
is:

(11)  AM=M-M,=-FA

This implies that an increase in food aid by one mettic ton reduces
food imports by one metic ton. There is a one-to-one substitution of food
imports by food aid.

The basic model above rests upon an extreme assumption on the use
of the counterpart funds. The funds do not affect the domestic supply of
ot the domestic demand for food. This can only be justified when the
funds are utilized in the non-food sector and when links between the food
and non-food sectots can be ignored. Both assumptions are restrictive and
we will relax the first assumption in the following. One major argument
for food aid is that additional funds become available for imptroving a
country’s food security. Such an improvement might be realized by sub-
sidizing food demand or by subsidizing food production. These two alter-
natives will now be discussed.

b. Use of counterpart funds for subsidizing foed demand (Case 2)
Suppose now that counterpart funds arise from the bulk supply of
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food aid. The recipient country’s government is assumed to anticipate
these funds and to spend it for shifting the demand curve to the right.
One possible policy of this type would be an income transfer to the poor.
In such a situation, we have to replace equation (3) by

(3) D®=c+dp+g(epFA)

When the quantity FA is given to the government and then sold at the
domestic price p, this yields counterpart funds in the magnifude of
(p-FA). We posit that a share « of these counterpart funds is given to the
population which demands food whereby 0 <a<C1. Basically, this leads to
an income effect. The coefficient g(>0) indicates how food demand in-
creases when income rises by one monetary unit. The described use of
counterpart funds alters the impacts of food aid on food imports. Food
imports can now be derived from equations (1), (2}, (3"} and (8) as
follows:

(12)  M*=c+d-p+g{xp-FA)-a-bp-FA.

Comparing (12) with (10) yields the following effect of food aid on food
trade:

(13)  (AM)* = M*-M, = g-(x-p-FA)-FA.

Equations (13} and (11) indicate that the negative impact of food aid
on food trade becomes weaker when counterpart funds are used for the
subsidization of food demand: (AM) < (AM)*. When food aid increases
by one metric ton, food imports decrease by less than one metric ton.
Moreover, equation (13} show- the counter-intuitive result that food aid
will not in all cases reduce food trade, even in the short tun. Food aid can
even increase food imports. This is the case when (g-a-p}>1, i.c. when
the shift in the food-demand cutve to the right due to food subsidization
overcompensates the increased avialability of food as a consequence of
food aid. In general, it holds true that the impact of food aid on food im-
ports can be negative, positive of zero ((AM)*=0).

c. Use of counterpart funds for subsidizing food production (Case 3)
The goal of self-sufficiency is a major goal of agricultural policy in
many developing countries. Hence, policies which aim at stimulating
domestic production are stressed in most countries. The counterpart
funds, which atise from the bulk-supply type of food aid, can be used in a
developing country exactly for this purpose. Domestic food production
can be stimulated, and the supply cutve can be shifted to the right. Possi-
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ble policies along these lines are intended to stimulate technical change in
agriculture or to subsidize inputs. Suppose now that a certain share f§ of
the counterpart funds is used for stimmlating technical progress in
domestic food production. § ranges between 0 and 1. Then private supply
in the food-aid case can no longer be represented by equation (1) but is
given by

1) SR = 2.+ b-p + h-(§-p-FA)

h indjcates the responsiveness of domestic food production te an additional
monetary unit spent on technical change in agriculture. The theoretical
expectation is that h>0. In Case 3, food imports are determined by the
model (1), {2}, {3) and (8). It follows that

(14)  M** =c+d-p-a—b-p-h-(B-p-FA)-FA

The compatison of (14) and (10) leads to the following effect of food aid
on food trade:

(15)  (AM)** = M~**-M, = -h-(3-p-FA)-FA

Equation (15) reveals that the impact of food aid on food imports is again
negative in Case 3. Compared with equation (11), it can be seen that this
is even more so than in Case 1: (AM)** <(AM). An increase of food aid
by one metric ton reduces foed imports by more than one metric ton. The
economic explanation is straight-forward: food imports are -directly
substituted by food aid. Additionally, the use of counterpart funds for
shifting domestic production to the right will further reduce the country’s
food imports.

d. Use of counterpart funds for subsidizing food demand and food

production (Case 4)

The arguments presented in Cases 2 and 3 can now be integrated
within 2 single model. It is assumed that counterpart funds are used partly
for the stimulation of food demand (0 <« <1) and partly for the stimula-
tion of food supply (0<B<1). The additional assumption (x+B) <1
guarantees that counterpart funds can be partly spent in the non-food sec-
tor, too. The model consists now of equations (1), (2°), (3") and (8), and
each case discussed above is a special case of this more general model.
Food impozts are then:

(1) M***=c+d-p+g(e-p-FA)}-a-b-p-h-(B-p-FA)-FA
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The impact of food aid on food impotts is now:

(17)

(AM)*** = M***-M, = g-(a-p-FA)-h-(B-p-FA)-FA

Furthermote, it holds true that

(18)

and

(19)

(AM)***EO

(AM)** <(AM)*** < (AM)*

Food imports may be lowered or raised by food aid when the use of
counterpart funds in the food sector is captured by the meodel. An even-
tual reduction of food imports is highest in Case 3, followed by Case 4
and then Case 2. In order to elaborate in more detail the determinants of
the trade effect, equation (17) can be differentiated partially wich respect
to its detetminants. It follows that:

(20)
1)
(22)
(23)
(24)

(25)

3(AM***)/3FA = (g-a—h-B)-p-150
5(AM***)/8p = g-a-h-R=0
5(AM***)/8x=g-p-FA> 0
3(AM***)/3g = a-p-FA> 0
S(AM***) /33 = —(h-p-FA)}< 0

8(AM***)/8h = -(B.p-FA)< 0

The results show that food aid is more likely to lead to a substitution
of food imports:

the lower the share of counterpart funds that is used for demand
subsidization, i.e. the lower a is;

the weaker the response of the population to increasing incen-
tives for food demand, i.e, the lower g Is;

the higher the share of counterpart funds that is used for supply
subsidization, i.e. the higher B is;

the stronger the response of food producets to increasing incen-
tives for food production, i.e, the higher h is.
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Equarions (20) and (21) show that the impact of food aid on food im-
ports may increase or decrease with a higher amount of food aid and
higher domestic prices. In any case, it is important whether the use of
counterpart funds leads to a stronger shift of the demand or supply curve.
When the supply shift is larger (h-3>g-a), food aid will lead to a stronger
substitution of food imports:

— the higher the amount of food aid, i.e. the larger FA is:
— the higher the domestic price of food, i.e. the higher p is.

Of course, the preceding analysis does not cover all aspects that are im-
portant in studying linkages between food aid and food trade. Some ex-
amples demonstrate this clearly: there may be a long-run impact of food
aid on food trade leading to a change in preferences when different
qualities of food are considered. This will, ceteris patibus, often lead to an
increased dependence on the imported and urban food. This effect is not
captured by the model, as preferences are assumed to be equal in the
food-aid and non-food-aid situations. Morcover, food aid might well be
something like an “‘engine for trade’" in the non-food sector when income
effects there are taken into account. Furthermore, several authors stress
the segmented-market hypothesis with no price transmission to the world
market (Sarris (1990)). In this case, food aid causes the well-konwn price-
disincentive effect even for the small developing country. All these
arguments imply that the above model should be altered when these
arguments are relevant for a country and when a comprehensive analysis is
aimed at.

Despite the stylized nature of our model, a2 major result was derived
that will remain valid in virtually all televant model specifications: food
aid can raise or lower food imports when the use of counterpart funds is
taken into account. In the following we consider what the empirical refa-
tionship between food aid and food trade looks like.

B. Empirical Resuits on the Impact of Food Aid on Food Trade

The impact of food aid on food imports is complex and country-
specific and, as the theoretical considerations have shown, depends to a
high degree on the national utilization of the counterpart funds. Some
eatlier studies on that subject suggested quite consistently that in may
countries the substitution of food aid for commercial food imports is
high, although varying methedologies were used. In previous samples
average rates of substitution were calculated in the range of 0.7-0.8 for
most countties on the basis of data for the 1960s and 1970s (Hall (1980),
Nelson et al. (1981)).
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In order to quantify the effects of food aid on food trade taking into
consideration the use of counterpart funds, we estimated import demand
functions for selected LDCs which receive significant amounts of foed aid.
As cereals are the main food-aid products with regard to delivered quan-
tities (FAQ (a)), our analysis focuses on cereals.

The specification of import demand functions for grain has been
discussed in several studies (Abbott (1979}, Chase Wilde (1987), Jabara
(1982), Mitchell {1985)). According to these studies, basic explanatory
variables for import demand are the level of domestic income in the im-
posting country, the price of imports and the Ievel of domestic supply,
assuming that impotts and domestic goods are substitutes.! Moteover, an
additional variable must be taken into account which captures the
delivered amount of food aid tc the country in question.

Hence, the following estimations are based on the import demand
function:

(26)  q’ =f(p,, GDP, PROD, FA)

where (¢ tepresents the quantity of net cereal imports and p,, the
country-specific import price for ceteals. GDP is the income vatiable
measured by the gross domestic product, PROD stands for domestic pro-
duction of cereals and FA for the quantity of cereal food aid the country
in question received.

Net imports are expected to be positively related to income and
negatively related to the import price and domestic production (Jabara
(1982)). According to theory, the effect of food aid on commercial im-
ports is uncertain because it depends on the use of the counterpart funds.

Hence, the signs of the estimated coefficients should be:

aqz'm <0 quﬁz aqz'm

sqim
3, 5GDP - % 3PROD

3FA

<0;

=0

The countries examined are Peru, Botswana, Egypt, Morocco and
Sudan. Food aid is relatively important for all these countries, as Table 1
shows. The share of food aid in domestic production and net imports has
increased in neatly all cases. The values of 10 or more percent indicate the

1 Because of the large number of grain trading countries it is likely that an importing coun-
try can find a variety and quality of grain which is a close substitute for irs domestically-
produced grain (Mitchell (1985), p 8).
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Table 1
IMPORTANCE OF CEREAL FOOD AID IN SELECTED LDCs

Food aid as percentage of

Country . domestic cereal production net imports of cereals
1971-75 1981-85 1971-75 . 1981-85
Peru 3.1. 8.1 5.4 12.0
Botswana - 5.9 147.5 12.2 17.5
Egypt 3.9 2.3 13.6 24.1
Morocco? 11.6 12.8 35.9 16.4
Sudan? 20.3 298.5 28.3 66.4

%) The numbers are related to food aid, production and net imports of wheat.
Sources: FAO (2), FAO (1987), FAQ (d) and author’s compurarions.

considerable role of food aid for domestic supply in each country over the
observed 15-year period.

The five nations are typical small countries in the world grain market,2
Le. they are price takers. This implies that the national import price is ex-
ogenously determined by world market conditions. Empirical evidence for
developing countries indicates that production is price-inelastic in the
short run but rather elastic in the medium or long run (Peterson (1988),
Askari and Cummings (1976)). Therefore domestic production can be as-
sumed to be not affected by wotld price changes within a given year.
Assuming that there is no simultaneity problem, OLS estimations were
used for all countries.

As the theoretical considerations are based on a linear model, estima-
tions of import demand were made with linear models first. A negative
sign of the calculated food-aid coefficient indicates that imports are
substitnted by food aid; a positive sign shows that increasing food aid
leads to increasing imports. According to the theoretical considerations,
the cocfficient must be a value between 0 and -1 or must carry a positive
sign if counterpart funds are primarily used for demand subsidization. On

2 According to FAO (d), the countries examitied had the following import shares of world
cereal imports during the period. 1981-85: Peru 0.91, Botswana 0.05, Egypr 3.51, and con-
cerning wheat Morocco 1.91 and Sudan 0.51.
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the other hand, if counterpart funds run into production subsidies, a
value of less than -1 can be expected.

Table 2 presents the regression models which performed best in the
specification search. In all cases, ¢ or ¢/ C represent the countries’ net
imports of cereals in 1,000 mt ot kg/capita respectively. In Egypt, Moroc-
co and Sudan, the national import price of cereals was measured in
domestic currency per metric ton (p, 4). GDP/C stands for the per-capita
gross domestic product in national currency. In these countties, both price
seties were converted into real terms (indicated by the index 1} using the
national consumer price index or a GDP deflator in order to eliminate the
influence of inflation. The use of real prices implies that importers exhibit
no money illusion (Jabara (1982)). In Peru and Botswana, the import
price of cereals was measured in US$/mt and the gross domestic product
in Million US-Dollars or US-Dollars per capita both in nominal terms,
because the regression results computed with real prices and income were
unsatisfactory.

PROD (PROD/C) teptesents the domestic cereal production in 1,000
mt (kg/capita} and FA (FA/C) stands for the delivered quantity of food
aid in 1,000 mt (kg/capita). t and t-1 are the two periods considered. The
values in patentheses are t-values and 8 is the estimated coefficient of the
Cochrane/Orcutt procedure for modelling first-order autocorrelation. R2
is the cortected coefficient of detetmination, F is the F-value and DW the
Dutrbain/Watson coefficient. The levels of significance of the estimated
coefficients are indicated by * for 95% and ** for 99%.

Given the common test statistics, the overall performance of the
models is rather good. In all cases the estimated coefficients of the food
aid variable arte significantly different from zero. Moreover, all significant
coefficients have the expected signs, so that economic theory is confirmed.

The results can be interpreted in the following way. Important deter-
minants of import demand are the domestic income and production as
well as food aid deliveries, whereas the import price appears to have no
significant influence on impotts except in Botswana. Because of the close
linkages between cereal prices in Botswana and price policy in the
Republic of South Africa under the Southern African Costums Union
{Cathie and Hetrmann (1988)), the explanation of this price reaction is dif-
ficult and goes beyond the scope of this study.

Remarkable is the rather high coefficient of the lagged production
variable in Egypt. A rise in domestic cereal production of 1 kg pet capita
in one year leads to decreasing imports by 1.55 kg per capita in the next
year.
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Table 2

LINEAR ESTIMATIONS OF CEREAL IMPORT DEMAND
FUNCTIONS FOR SEVERAL COUNTRIES 1971-877

Peru:
q™1C,=76.7562** + 0.0270 p, $7¢ + 0.0230** GDPH7;C,
(4.87) (0.75) (4.37)
~0.2626 PROD/C,~0.8631* FA/C,
(~2.28) (-2.28)
R?=067 DW=241 F=026

Botswana:
q=193.9497*-0.7372%* p,$ 7+ 0.1514* GDP$: 7
(6.40) (-4.62) (3.82)
~0.7955** PROD,1.9854* FA, ,
{-4.03) (-2.40)
R?=081 DW=2.22 F=16.86

Egypt:
g 1C, = 349.1963* + 0.0653 p, %77 + 0.1673 GDP# 7/C,_,
(2.80) (0.55) 0.97)
-1.5486** PROD/C, | + 1.0343* FA/C,
(-3.47) (2.39)
R?-088 DW=149 F=31.72

Morocco:
Q7 1C,= =59.4455 + 0.0012 p, 7% + 0.0578** GDP471C,
-1.16)  (0.10) (4.88)
-0.7581** PROD/C, + 0.9651* FA/C,
(—6.61) (2.35)
5=-0.6275*
(~2.33)
R2=066 DW=235 F=20.32

Sudanb:
g™ 1C,= 40.8793* *~15.9464 p,*7—0.0685 GDP% 7/ C,
(3.54) - (-0.38) (-1.63)
—0.7808 PROD/C, + 0.4697* FA/C,
(-1.77) (2.85)
E2-0.81 DW2.19 F=18.42

a) For the explantion of variables and statistical parameters see the texr.
b) These cempurations refer to import demand of wheat.
Sources:  FAO (1987), FAO (2}, FAO (b), FAQ (d}, International Monetary Fund, World

Bank and author’s computations.
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The most interesting values for our analysis, however, are the
estimated coefficients of the food-aid variable. In three out of five cases,
this coefficient carries a positive sign, i.e. a rise in food aid per capita by
1 kg leads to increasing imports per capita by 0.47 1o 1.03 kg. In these
countries, food-aid deliveries more or less intensify commercial imports.
The relatively high value in Egypt is confirmed by earlier studies (von
Braun (1980), Jabara (1982)). An explanation for this coefficient arises
from the fact that food aid deliveties to Egypt are highly governed by the
so-called ‘‘Usual Marketing Requirements,”” meaning that the country is
obliged to purchase an additional amount of commercial imports. More-
over, Egypt has long-term supply agreements with several countties which
are more or less independent of uncertain food aid deliveries (von Braun
(1980)}. For Peru and Botswana, the estimated coefficients indicate a
substitution berween food aid and commercial food imports. The
strongest degree of substitution was found in Botswana: increasing food-
aid deliveries by 1 mt cause a decline in commercial imports of nearly
2 mt. Our theoretical analysis suggests that this result might be due to the
fact that counterpart funds in Botswana are primarily used for the sub-
sidization of production. Furthermore, the positive coefficients in most
countries indicate that the shift of the food demand cusve due to food
subsidization must be greater than the shift of the supply curve due o in-
creasing domestic supply as a consequence of food aid, assuming that
prices are unaffected.

Besides, log-linear models of import demand were estimated with the
same data basis. This functional form was expected to fit better and its
estimated coefficients can easily be interpreted as elasticities. The results
are presented in Table 3. The following interpretations are possible.

Peruvian cereal imports increase significantly with a growth in income
and decrease with a r'iing domestic production of cereals and with rising
food aid deliveries. /s in the linear model the import price has no signifi-
cant influence on import demand. The estimated elasticities confitm the
results of earlier studies (Chase Wilde (1987), Hetrmann (1990)). The
estimated coefficient of the food-aid variable is almost zero. The negative
sign indicaties that cereal imports are partly substituted by food aid.

For Botswana, the domestic cereal production was found to be the
most important factor in determining food imports. Increasing domestic
production by 1% leads to decreasing imports by 0.5% . The import price
as well as the national income appeared to have no significant influence
on imports. Low or insignificant price elasticities, however, support the
theory that domestic pricing policies are effective in insulating domestic
markets from a change in the world price (Chase Wilde (1987)). Concern-
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Table 3

LOG-LINEAR ESTIMATIONS OF CEREAL IMPORT DEMAND
FUNCTIONS FOR SEVERAL COUNTRIES, 1971-87°

Peru:
In g 1C, = 3.76047*~0.0159 In p, 377+ 0.3702** In GDPS7/C,
(3.84)  (-0.18) (4.20)
-0.4015" In PROD/C,0.0609* In FA/C,
(-2.24) (-2.24)
R2=0.67 DW=229 F=901

Botswana:
In g=9.1733**-0.8332 In p, " + 0.1037 In GDP$7~1-0.5024** In PROD,
(4.72)  (-1.61) (0.32) -3.51)
+0.2087 In FA, '
(137
R?=0.70 w =181 F=9.66

Egypt:

In g 1C, = 20.2491* + 0.2366 In p,%"/-0.2018 In GDP%"/C,_,
(2.69)  (1.87) (-0.35)
~3.1377** In PROD/C,_; + 0.3833** In FA/C,
(-3.16) (3.03)
R?=0.87 DW=2.00 F=25.58

Moracco”:

In g 1C, =-20.2608** + 0.1334 In p,%"7+ 3.3603** In GDP?7/C,
{-3.51) (0.83) (5.57)
-0.8518** In PROD/C, +0.0774 In FA/C,
{-5.52) (1.24)
R?=0.70 DW=208 F=20.06

Sudan®:
In q/= 6.6130-0.5812* In p,,%’#+0.1764 in GDP%7%-0.9632** In PROD,
(2.07) {-2.45) (0.38) (-4.78)
+0.2662"" in FA,
(4.60)
R?=000 DW=2.19 F=3852

a) For the explanation of variables and statistical parameters see the text.

b) These computations refer to import demand of wheat.

Sources:  FAO (1987}, FAO (a), FAO (b), FAO (d), . Intetnational Monetary Fund, World
Bank and authors’ computations.
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ing the linkage between food aid and food trade, no statements are possi-
ble.

The following three models differ from the other models by the use of
prices and income in real tetms. In Egypt again, the lagged production
variable is rather important in explaining cereal imports. As in the case of
the linear models, the reaction of imports to rising production is very
strong: increasing cereal production per capita by 1% causes a decline in
imports per capita of 3.14%. Morcover, the food aid variable turns out to
affect imports significantly. The positive sign of the estimated coefficient
indicates that food aid has a positive impact on commercial imports, i.e.
food aid stimulates food imports.

In Morocco, wheat imports per capita increase significantly with rising
domestic income per capita in real terms and decrease with growing per-
capita production. The income elasticity is very high: a rise in domestic in-
come per capita by 1% leads to increasing imports by 3.36%. The pro-
duction elasticity is slightly higher than the ones measured for Peru and
Botswana. Like in Botswana in the log-linear model, the food-aid variable
showed no significant influence on imports.

Import demand in Sudan is negatively affected by the real import
price and domestic production, whereas the impact of food aid on food
trade is significantly positive. The production elasticity is comparable with
the one of Morocco. As in the case of Egypt, rising food aid delivertes lead
to increasing imports. In these two countties, food aid acts as an ‘‘engine
for trade.”’

Summing up, the main conclusion can be drawn, that the impact of
food aid on food trade varies from country to country. Therefore, no
uniform statement is possible. Food aid was found to either displace or
stimulate commetcial food imports, i.e. the estimation results correspond
with the theoretical considerations. Moreover, the findings suggest that
counterpart funds are more likely to be used as a means of demand sub-
sidization than of production subsidization,

1. Does Import Dependence in Food Affect the International Allocations
of Food Aid? A Quantitative Analysis for-the EC’s Food Aid Policy

Up to now, food aid has been treated as an exogenous variable from
the individual recipient country’s point of view. We then analyzed how
the country’s food imports are affected by changes in food aid. In the
following, food aid will be treated as an endogenous variable on which
the donor country decides according to certain criteria. Determinants of
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the international allocation of food aid will now be elaborated for the
EC’s food aid policy. Besides officially declared criteria for the distribu-
tion of food aid, we will test whether import dependence in food is
significant for the amount of food aid a country receives. The supply of
food aid is based upon a motivation mix, where the following five
arguments arc often regarded as the most important (Schug {(1988),
Shapouri and Missiaen (1990), Srinivasan (1989), Hopkins (1987)):

— moral obligations in the presence of a food surplus in the
developed countries and hunger and malnutrition in a wide part
of the “‘third world,””

— encouragement of growth and economic development in
developing countries,

— the usc of food aid for surplus commodity disposal,

— development of new markets for agricultural products,

— support of foreign policy and military objectives.

There are distinct differences in objectives of food aid policies between
the two most important donors of food aid, the US and the EC. This can
easily be proved by their catalogues of objectives, The US catalogue of
objectives includes egoistic and altruistic goals. The more altruistic ones
are to combat hunger and malnutrition in developing countries and to en-
courage the economic development of developing countries. Further ob-
jectives, like surplus disposal of agricultural commodiries, expansion of in-
ternational trade and the promotion of US foreign policy are of a more
egoistic nature (Beissner (1986)). The position of the EC, on the other
hand, includes more alttuistic objectives, like disaster relief, enhancement
of the nutritional situation among the beneficiary population and con-
tribution to a well-balanced cconomic and social development of the reci-
pient countties (Buropean Community (1982)). In 1986, the EC’s
catalogue of objectives was expanded. New objectives are the promaotion
of food security in the recipient countries and regions and the support of
the recipient countries’ efforts to imptove their food production (Euro-
pean Community (1986)).

Another important difference between US and EC food aid is the
grant element involved. While EC's food aid is totally on a grant basis,
the US deliveries are distinguished under three titles. Title T includes food
aid under long-tetm loans to be repaid in local currency. Title 11 provides
food aid in case of emergency as a grant, and Title 11 allows ptivate
voluntary organizations to distribute food either domestically or to needy
countries. If the recipient country meets specified development goals, the
long-term loans mentioned in Title T can be changed since 1977 into a
grant (Shapouri and Missiaen (1990)).



88 JOURNAL OF ECONOMIC DEVELOPMENT

A study by Eggleston of the determinants of level and distribution of
PL480 food aid shows that this kind of foreign aid is influenced by the
recipient’s needs, the recipient’s ability to purchase on the world market,
political and security concerns of the United States, and the political party
holding office in the White House (Eggleston (1987)}.

For the total EC food aid (Community plus member action), a recent
study elaborates the following allocation criteria. The EC’s food aid to a
specific country is the higher:

— the lower the growth in food production,

— the lower the per-capita income of the tecipient country,

— the higher the trade growth between the recipient country and
the EC,

— the larger the EC's market share in the recipient country

(Shapouri and Missiaen (1990)).

Within the EC’s food aid policy, we must distinguish between Com-
munity action and bilateral aid by single member countries. While the
Community has developed a comprehensive system of different aid
possibilities, objectives and allocation criteria for Community food aid
(Prinz (1990)), the bilateral food aid by individual member countries
varies regarding financial pressure, institutional controls and policies
{Shapouri and Missiaen (1990)). Therefore, only EC Community food aid
will be investigated in the following section. Community food aid has be-
come the major part of overall food aid by the EC. The ratio of EC Com-
munity action to total EC food aid deliveries rose from 30% in 1968 to
57% in 1988.

The EC started its first Community food aid programme within the
framework of the Food Aid Convention with 300,000 mt of cereals in
1968, to which the Community had committed itself (Frisch (1989)). The
deliveries in 1987/88 amounted to 1.8 million mt of cereals. The actual
commitment in the Food Aid Convention was supposed to meet 1.67
million mt after 1986 (FAQ (a)). Thete was incteasing criticism of the
EC’s food aid at the end of the seventies because it was functioning more
as an instrument of surplus disposal and emergency relief than as a
development tool {Cathie (1982)). A reaction to the criticism of the EC’s
food aid policy formulation occurred in 1983, when objectives and alloca-
tion criteria were declared. In addition to this, the constitution of a com-
mittee for food aid was established which was supposed to lead to a faster
provision of food aid deliveries than in the past (Prinz (1990)). With the
last regulation in 1986, food aid was administered strictly according to
considerations of development policy and was disengaged from
agricultural policy (Frisch (1989)}.
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The allocation criteria for the EC’s Community food aid are:

~ fundamental food requirements,

— per-capita income, :

— the balance-of-payments situation (European Community
(1982))

— the economic and social effects, as well as the expense of the pro-
posed measure (European Community (1986)).

These official criteria will now be tested first in a linear multiple
regression model using cross-country data for the period 1983-1985. At a
later stage, additional criteria will be introduced which capture the reci-
pient country’s dependence on food imports. The last mentioned ctitetion
in the set of allocation criteria was introduced in 1986. As the period
1983-85 is studied here, it is sufficient to concentrate on the first three
critetia in this model. The independent variables are lagged by two years,
because we argue that the allocation decision of the EC-bureaucracy is
likely to be based on the most recent data set available. Comparison with
the cross-country data included in the Workd Bank “'World Development
Report’” shows a time-lag for the relevant data of between two and three
years, Therefore, the international allocation of food aid is modelled as
follows in the basic equation:

(27)  FA;=f(NS;, GNP;, CAB)).

FA is the amount of EC cereal food aid per capita committed to the
tecipient countty i. NS indicates the fundamental food requirements in
country i. This critetion is measured by the daily per-capita calorie supply
as a percentage of the daily calorie requircments. GNP is the gross na-
tional product per capita and is used as 2 measure for the per-capita in-
come in the recipient country i. CAB represents the current-account
balance, and captures the balance-of-payments situation in countty i,
"“The current-account balance is the difference between (1) exports of
goods and services, plus inflows of unfequited official and private
transfers, and (2) imports of goods and services, plus unrequited transfers
to the rest of the world’” (World Bank (1987), p. 301). The expected signs
are:

SFA 8FA 3EA
—_— <0 =<0, =2 0
aNS§ GNP 3CAB <
The number of countries receiving food aid was 28 in 1983, 44 in
1984, and 37 in 1985. The lack of data for NS and CAB regarding coun-
trics with a population of less than 1 million, reduces the number of
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observations to roughly a half.

Table 4 presents the econometric results on the determinants of the in-
ternational allocation of the EC’s food aid. The explanatory variables in
the basic model only account for less than half the variaton in EC’s Com-
munity cereal food aid transfers in single-year equations and in the
pooled-sample equation, However, estimations indicate that the official
EC allocation critetia are important for explaining the distribution of food
aid.

The coefficients for the income and balance-of-payments situation are
negative and significant at least at the 95%-level. Furthermore, the results
of the multiple regressions indicate that NS as an indicator of fundamen-
tal food requirements is not statistically significant. One interpretation of
the insignificance is that this allocation criterion is not considered in the
distribution process. Another possibility is that the EC uses other in-
dicators to capture the food requirements of the developing counities. In
order to test the latter hypothesis, three other indicators are introduced in
turn into the model. Two of these additional variables are proxies for the
import dependence of food which we are especially interested in.

FOIND; is the index of the food production per capita in country i,
and the expected sign of the regression coefficient is negative. This vari-
able is used as an indicator of the change in food requirements for the
countries under consideration.

CIMP stands for the cereal imports per capita in country i. A priori, it
is uncettzin how food aid to a country is affected by the country’s com-
metcial cereal imports. If the estimation reveals a significant positive coef-
ficient, it indicates that food aid is distributed more to countries which are
able to import cereals commetcially. A negative sign, however, indicates
that the EC primarily tries to fill the cereal gap of food-import dependent
countries with severe balance-of-payments constraints. Hence, both signs
could be in line with the official allocation criterion, the fundamental
food requirements.

SSR is the self-sufficiency ratio for cereals in country i and is computed
as domestic cereal production divided by the sum of domestic cereal pro-
duction and ceteal imports. Stock fluctuations, which normally would be
considered, are neglected due to an insuffictent data base. Moreover, it is
pulausible that in countries with food shortages stocks are rather low,
Hence, the impact of stocks on the self-sufficiency ratio is quite small in
those countries.

The self-sufficiency ratio, as another indicator of import requirements
or fundamental food requirements, is expected to be negatively related to
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food aid if the EC assists countties with high dependence on cereal im-
ports. A positive sign would imply that countries with improved food pro-
duction get higher food-aid shipments. Then the EC would reward reci-
pient countries for a success in domestic-production terms and infringe
against their postulated ailocation ctiterion, the fundamental food re-
quirements.

The empirical results on the basis of the modified models are as
follows. FOIND has a significant influence on the EC’s food aid allocation
in the pooled sample as well as for the estimation of the single year 1984,
Although all official EC allocation criteria now yvield significant coeffi-
cients with the expected signs in both cases, the cotrected coefficients of
determination only range between 28% and 62% . This suggests problems
of insufficient indicator selection, of missing explanatory variables, and/or
of the existence of important allocation criteria besides the officially pro-
nounced ones.

When the proxy for the fundamental food fequirements is changed
~and the indicators capturing the food-trade positions are introduced, the
model yields estimations with distinctly higher corrected coefficients of
determination. The explained variance of the EC's Community food aid
shipments then ranges between 50% and 82% in all investigated periods.
These values of R? are noteworthy given a cross-country analysis. Besides
the strong impacts of GNP and CAB, the donations of food aid to 2 coun-
try ate significantly negatively related to the country’s self-sufficiency ratio
in all equations and significantly positively influenced by cereal imports in
all equations except in that for 1984. The regression coefficient indicates
that a 1% increase in the sclf-sufficiency ratio leads to a reduction of EC
food aid between 75 and 100 grams per capita. On the other hand, each
additional kilogram of cereal imports per capita increases food aid by
roughly 30 grams per capita. Both equations prove that the EC tends to
put more emphasis on an actual situation of need than on a reward for the
improvement of domestic production. The effect of an improved income
and balance-of-payments situation is fairly stable across all four models.
The estimated reaction potential to a 100 US§ change in GNP ranges be-
tween 400 and 900 grams of food aid per capita. The results for the
balance-of-payments situation show a negative relationship between the
current-account balance and food aid. Thus, a deterioration of the
current-account balance by 10 US$ per capita raises the deliveries of EC
food aid between 300 and 900 grams per capita.

The results of the regression analysis support the hypothesis that the
allocation of the EC’s food aid sticks to its official basis. Virtually all in-
dicatots yield significant coefficients in the regression analysis and are able



94 JOURNAL OF ECONOMIC DEVELOPMENT

to explain a considerable patt of food aid distribution in the period
1983-1985. Most difficult is the consideration of the fundamental food re-
quitements due to the fact that no exact measure exists for this criterion.
The different indicators which were tested indicate that the self-
sufficiency ratio is the best proxy for this allocation criterion. The calorie
supply, however, is not able to explain the distribution of the EC’s Com-
munity food aid. It might be that FAO figures on calorie supply are
unteliable {Prinz (1990)).

Surnming up, the comparison of the four different allocation models
for EC Community cereal food aid indicates that all official allocation
critetia affected the distribution of food aid across developing countries in
the period 1983-1985. This means that income and the balance-of-
payments situation are important for the international allecation of food
aid. The third postulated critetion, food requirements, could be proved to
be important in the allocation process, too. This holds true when fun-
damental food requirements are measured by domestic food production,
imports of cereals or the self-sufficiency ratio.

IV. Summary

In the economics of food aid, the linkages between food aid and food
trade play a central role. Most contributions on this subject have anlayzed
these linkages on the basis of case studies and qualitative judgements. It
was the purpose of this paper to study the effects of food aid on food
trade analytically as well as in a quantitative analysis. The major results
ate:

1. Within a theoretical model of a food staple in a developing country,
we have elaborated how food aid affects food trade. The anlaysis
revezled that domestic policy is crucial for the trade effects of food
aid. When food aid is given in the form of bulk supply, the model
shows that a full substitution of food trade by food aid in the reci-
pient country is a special case. Food trade may fall, remain constant or
even rise due to increased food aid. The important issue is whether
the recipient country’s govetnment spends the counterpart funds for
demand or supply subsidization.

2. We then tried to measure the impact of food aid on food imports.
Import demand functions were estimated for Peru, Botswana, Egypt,
Sudan and Motocco. Food imports were shown to be partly displaced
by food aid. In most cases there was less than a one-to-one substitu-
tion. This lends support to the hypothesis that counterpart funds are
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primarily used for demand subsidization.

3, When the donor rather than the recipient is considered, food aid is
no longer an exogenous variable. We investigated which factors deter-
mirne the internatinal allocation of aid in the case of the EC’s Com-
munity food aid in cereals. A quantitative cross-country analysis sug-
gests that food aid policy in the period 1983-85 was guided to a large
extent by the postulated allocation criteria, income and the balance-
of-payments situation. Moreover, the net trade position in food is im-
portant. The higher a country’s impott dependence on food the
higher is the amount of food aid the country receives from the EC.
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