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INTRODUCTION

Mthough careals, pulses and oilseeds compose the major farm
products and constitute the larger percentage of daily calorie intake of
Ethiopians, little attention and resources have been devoted to identi-
fying and analyzing the past, present and future supply and demand for
food grains or for agricultural products as a whole. For a smooth working
econonic system and for balanced economic development the supply and
demand for various products must be kept in balance. However, because of
the physical, social and economic variables that influence production,
distribution and consumption, imbalances between supply and demand for
food grains are inevitable. As economic development occurs, supply-
demand imbalances often occur among income groups within the country as a
whole and between countries in the developing areas of the world., This
is the crucial problem facing the whole world, in particular the less
developing couniries today. Knowledge of the relationship bestween suoply
and demand is very essential in order to devise corrective measures
affecting domestic production and distribution as well as imports and
exports of the major food grains., In this context, the significance of
careful analysis of the past and future trends of supply and demand for
food grains is apparent. The objectives of this study are to identify
and analyze the past trends and inter-regional balances of supply and
demand for major food grains and edible oilseeds in Ethiopia, and to

project these trends to 1980. This study is directed to the individual
1
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provinces as well as to the national level.

The importance of long-term projections of the food grain
situvation, together with identification of the accompanying impacts on
agricultural development, and the total Ethiopian economy in the frame-
work planned development camnot be over-emphasized. A realistic
appraisal of the direction of long-term demand for the various grain
products is needed to provide guidelines for the economic plamers and
farm producers. Allocation of scarce resources among competing ends is
difficult in the development setting and accurate projections play an
important role in this process, Realistic assessment of suoply
possiblities is needed to point out the extent and direction of imbalznces
which are 1ikely to arise in different sectors and regi.:s. It is the
hope of the author that the procedures used and the results of this study
will contribute materially to the future development and improvement of
the grain marketing system in Ethiopia.

The specific objectives of this study are:

(1) To estimate aggregate domestic demand for the major cereals,

pulses and oilseeds over the projection period.

(2) To estimate domestic supply of these food grains over the

projection pericd.

(3) To determine supply-demand balances by provinces on the basis

of the projections of supply and demand.

(L) To assess the implications of the projected supply-demand

balances on the future inter-provincial grain trade,

Several explicit and implicit assumptions have been necessary in
order to develop the projections; the results and implications must be

interpreted accordingly. Severe limitations in available historical data
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and demand coefficients have created several methodological and analytical
problems for the study. Nevertheless, it is believed that the results
provide a broad picture of the future grain situation in Ethionia and
provide important implications for grain marketing development at the
national and provincial levels. It is hoped that the methodology and
models used in study can be applied for more precise results as more

complete data are developed.,



CHAPTER I

REVIEW OF DETERMINANTS OF FOOD SUPPLY

AND DEMAND, AND ECONOMIC GROWTH

The economic history of the major advanced countries rewveals
the strong interdependent and complementary relationships between agri-
culture and non-agriculture industries.l In these countries the rich and
developing agriculture formed the basis for the expansion of manufacturing
industries., It provided sufficient food supplies to the growing urban
population, Agricultural surpluses were mobilized for canital formation
in both agricultural and non-agricultural sectors. The increasing real
per capita incomes in the rural areas created effective and rising demand
for the industrial goods and services. Increased productivity in agri-
culture resulted in exportable surplus food and raw products to finance
the import of capital goods for expansion of industries. These are some
of the major roles and contributions of agricultural development in the
over-all economic growth of a nation. Hence, it is imperative to realize
the importance of increased production of cereals, pulses, oilseeds and
other agricultural products in the total economic development process in
Ethiopia.

People need a sufficient quantity of food that provides the right

lpruce R. Morris, Economic Growth and Development, (New York:
Pitman Publishing Corporation, 1967), pp. 111-117.

N
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type of nutrients to survive and to be productive. A recent study
revealed that the average nutritional level of Ethiopians was about 1620
calories per day in 19662 which obviously is below the requirement of
2160 calories per day estimated for 1961-1963.3 Improvement of the
nutritional level will undoubtedly help the acceleration of economic
development which Ethiopia is determined to attain. Mellor enumerates
the direct and indirect effects of human mutrition in reference to
economic development:
Per capita food intake is of special importance because of

(a) its direct effect on human welfare and happiness, (b) its

indirect effect on output through influence on the canability of man

to perform work and the attitude of man toward work and (c¢) its

indirect effect on p?r capita iﬁcome through influence on death rates

and hence on population growth,
Considering the insufficiency of mutritional intake of Ethiopians at
present, improvement on both quantity and quality of food can be expected
to enhance productivity of the labor force in all sectors of the econony.

Besides supplying enough cereals, pulses and oilseceds to the

domestic market, increased production will earn foreign exchange to
purchase capital goods required in both agriculture and other industries,
Presently pulses and oilseeds are among the leading export agricultural

products, and past trends indicate exports of these crops are increasing,

but at a low rate. Past trends indicate decreasing exports of cereals

2Willis G. Eichberger, Food Production and Utilization in
Ethiopia, E.C. 1958, Mimeographed report (Addis Ababa: USALD/Ethiopia,
1968), p. 18.

3United Nations Economic Commission for Africa, Economic Bulletin
for Africa, Vol. X, No. 1 (New York: United Nations, June 1, 1970),
P. 29.

hJohn W. Mellor, The Economics of Agricultural Development
(Ithaca, New York: Cornell University Press, 1900), p. 37.
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(see Table 1.1), but it should be possible to reverse these trends over
time through qffective development of the production and marketing
systems. In summary, Ethiopia's economic destiny lies fundamentally in
increased productivity and structural transformation in the agricultural
sector.

Understanding the factors behind production and demand for
agricultural products promotes and facilitates realistic plamming to meet
wisely prospective problems arising in the Nation's economy. A brief
discussion of the determinants of supply and demand for cereals, pulses

and oilseeds in Ethiopia is presented in the next sections.

Supply of Food Grains
"In fact, unless a very major and concentrated effort is made to
increase supplies, Ethiopia will become even more dependent on grain
imports to meet its domestic needs."5 Statistical evidence indicates
that Ethiopia was a net grain exporter prior to the mid 1950's but since
then has become a net grain importer because domestic production has not

6 Although the low growth

kept pace with population and income growth,
rate of production is considered the major drawback, the restricted

movement and distribution of the available supply from surplus areas to
deficit areas is another inherent problem, Deficiencies in grain market
organization and performance in the transportation system and in storage

facilities are the main factors restricting inter-regional movement of

farm products in Ethiopia.

5'Thode,y, Marketing of Grains and Pulses in Ethiopia, p. 5.

60mero Sabatini and Louise N, Samuel, A Survey of Agriculture in
Ethiopia (Washington, D.C.: U.S. Department of Agriculture, Economic
Research Service, 1969), p. 22,




TABLE 1,1, ETHIOPTIA EXPORTS OF GRAINS,
PULSES AND WHEAT FLOUR==1948-1966
(Unit: 1000 Metric Tons)

Year Grains* Pulsest Wheat Flour
1948 53.4 37.0 b4
1949 32.3 22.6 4.4
1950 19.7 33,2 1.0
1951 50.5 34,4 0.6
1952 30.8 64.0 2.2
1953 30,4 68,7 B
1954 18.9 60.5 0.1
1955 14,3 55.4 0.6
1956 6.3 43,1

1957 552 54,8

1958 2.3 33,3

1959 0.5 46,4

1960 1.5 66.6

1961 2.5 80,2

1962 3.6 69.0

1963 5.8 69.8

1964 2.3 68.0

1965 4.3 116.4

1966 0.1 69.3

*Average composition 1948=61: 407 sorghum (durrah), 25%
maize, 257 wheat, 10% other cereals,

tAverage composition 1948-61: 367 horse beans, 33%
lentils, 137 haricot beans, 13% chickpeas, 5% other
pulses,

Source: Alan R, Thodey, Marketing of Grains and Pulses
in Ethiopia, Report No., 16 (Menlo Park, California,
Stanford Research Institute, 1969), p. 41,
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To meet the ever expanding domestic demand and the growing need
for foreign exchange, Ethiopia urgently requires an increase in available
supply of grains through both increased production and improved marketing,
The two main methods of increasing production are through bringing more
land under cultivation and increase productivity (yields) per unit of
area cultivated. Neither is as easy as it may sound. There are limits
to both area expansion and yield increases. Both methods require large
capital investment, changes in social and economic structﬁres and changes
in psychology and attitudes of the people engaged in agriculture.

The problem with expansion of the area under cultivation was

summarized by Miller et. al.:

While there yet remains some possibility for bringing new lands
into cultivation in Ethiopia by clearing forests, plowing grasslands,
irrigating dry lands or deserts, and removing health and erosion
hazards, lack of the necessary infrastructures and economic con-
sidera?ions will undoubted1¥ restrict any large scale immediate
expansion of the land area.

With respect to the same problem, the Steering Committee of the Ethiopian
Planning Commission commented that "it is probably a fallacy that there
is virtually unlimited room for expansion of cultivation in most of the
areas where most of the people live."B A casual observation of Ethiopian
highlands can tell the slim chance for major expansion of grain pro-

duction; the above statement seems justified. However, in the present

Ethiopian Third Five Year Development plan, it was stated that "a large

Tclarence J. Miller, et. al. Production of Grains and Pulses in
Ethiopia, Report No. 10 (Menlo Park, California: Stanford Research
Institute, 1969), p. 51.

8Im_per'ial Ethiopia Government Ministry of Planning and Development,
Regional Asrects of National Planning in Ethiopia, Part I (Addis Ababa:
Ministry of Planning and Development, 1959 E.C.)}, p. 36.
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amount of arable land still available for crop planting and the supply of
land itself is not a current or foreseeable constraint on increased
production."9 Thus, it is possible to draw a logical conclusion that
Ethiopia can inerease her food grain production in the long run through
expansion of land cultivated in new or thinly settled areas through
substantial overhead capital investments in infrastructures such as
highways, feeder roads and irrigation facilities.

In view of the above problems of expanding cultivated areas,
improvement of crop yields appears economically more feasible. However,
teaching and persuading the numerous small subsistence farmers to accept
the techniques and methods of increasing yields represent complex and
hard undertakings. Subsistence farmers are understandably wary of
assuming new risks and uncertainties, not because they lack some degree
of entreprensurship, but because they are so near to the margin of
survival, Studies of peasant farmers responses to new methods of
farming have demonstrated that they are willing to assume risks provided
the new method is proven to be profitable.lo Hagen believes that:

« «» o even if the peasant were vigorously innovatiomal, because of
the small size of his operations, it would not pay him to spend his
resources to seek out technical advances. The cost of finding
improved varieties and practices, even if there were not cost of
adaptation, would almost invariably be much greater than his small
benefit, The cost of adaptation compounds the impossibility.l1

The increased capital investment and expenditure required are far more

9Imperia1 Ethiopian Government, Third Five Year Development Plan

1968-1973, (Addis Ababa: Berhanena Selam H.S.I. Printing Press 1968),
p. 163.

10gverett E. Hagen, The Economics of Development (Homewood,
Illinois: Richard D, Irwin, Inc., 1968}, p. (3.

L1pid., p. 72.
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than the majority of Ethiopian peasant farmers can afford in absence of
farm credit services. Moreover, "very little progress in agrarian
reconstruction and development, particularly in peasant agriculture, can
be made under the existing conditions of tenure and farm size."12

Thus, if the farmers are to invest in the modern inputs of
improved seeds, fertilizers, pesticides and better farm tools which are
essential to increase the output of their holdings and labor, these
resources must be made easily available to them, A system of farm credit
must be established so that they can afford to purchase. They must be
instructed and convinced in the proper and economic utilization of these
inputs. They must be reassured that they will be compensated for
possible losses incurred in the process of adaptation. Above all, they
must be shown that the potential gain is worth the risk. Land tenure
policies should not be such that landlords will profit and the tenants
not.

In addition te all of these things, the marketing system and
price policies should be developed to provide incentives to the farmers.
Some recent studies of peasant response to price changes in LDC's show
that farmers increase production when sustained increases in prices of
agricultural products occur.13 Also, a study in Keyna has established
peasant farmers' response to price changes, at least with respect to the
acreage devoted to cash crops and of subsistence crops in regions that

are alreacdy market orient.ed.1h No such study is available in Ethiopia at

121mperial Ethiopian Government, Third Five Year Development Flan,

p. 195,
13Hagen, The Economics of Development, p. 75.

lEric Clayton, Economic Planning in Peasant Agriculture (London:
Headley Brothers, LTD., 1963), pp. 55-59.

L]
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present, but these experiences in similar countries can be a good reason
to assume Ethiopians also do respond to price changes. In analyzing the
marketing system in Ethiopia, Thodey stated that:
With improved efficiency, the marketing system can itself provide
an incentive for greater production of grains and pulses by
reflecting a higher proportion of the price paid by consumers back

into that received by producers and thus encouraging producers to
increase the production and sale of those crops with higher prices.

15
Thus, the long run level of supply of cereals, pulses and oilseeds
in Ethiopia primarily depends on the Government activities in planning
and implementing agricultural development programs. Proper adaptation
of new farming techniques and farm inputs has brought about a "Green
Revolution" in several developing countries, enabling them to be self-
sufficient in food grain supplies. In fact, Ethiopia's situation appears
more favorable in terms of the available vast undeveloped agricultural
resource per person; however, the scarcity of capital investment remains
the major bottleneck. The recent emphasis on policies of "Package
Programme" and commercialization of agriculture, as stated in the Third
Five Years Development Plan, are expected to increase output of certain
export and subsistence crops. On the other hand, the productivity in the
overwhelming portion of the agricultural sector will remain unaffected
for some time to come even if the development programs are implemented
effectively. Economic development is a gradual process and the gestation
periocd usually is long, particularly in agriculture. Analysis of the
recent past trends indicates that "production of food grains in Ethiopia

6
may not be keeping pace with increases in population."l This is the

15Thodey, Marketing of Grains and Pulses in Ethiopia, p. 149.

16Miller, et. al. Production of Grains and Pulses in Ethiopia,

p. 52,
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kind of hypothesis which this study is intended to test by trend pro-

jections into the future,

Demand for Food Grains
Factors exogenocus and endogenous to agriculture affect the demand
for cereals, pulses, and oilseeds in Ethiopia. The exogenous factors,
arising from the economic development process and affecting the level of
demand over time include population, income, tastes and preferences. The
endogenous factors which are jointly determined within the agricultural
economy include prices and price relationships among substitute and
complementary products. These price relationships influence the distri-
bution and relative importance of products in consumption over both the
short run and the long run. In general, relative prices affect the
composition of consumption at all stages of economic development and
thus influence the aggregate demand for the products,
The impacts of growth in population and per capita income on
demand for grains have been appraised:
Ethiopia's market dependent population is at present growing in excess
of 3.5 per cent per year and is projected to be 6,8 million by 1980
or 65 per cent greater than it was in 1966. This means the estimated
1966 demand for grains of about 0.6 million metric tons will have
increased to at least 1.0 million tons by 1980. However, the actual
growth in demand will likely be much higher because per capita demand
will increase as a result of higher per capita incomes. Higher
incomes will also result in a shift_in grain consumption from teff
to other grains, especially wheat .17
This case is obviously compatable with the theory that growth in

population and growth in demand for food have positive and proportional

relationships, i.e., a one percent change in population entails a one

l?Thodey5 Marketing of Grains and Pulses in Ethiopia, p. S.
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percent change in the quantity of food demanded, other things held
constant.18 This relationship makes it clear that population increase
alone can diminish the nutritional level of the Nation substantially if
production does not keep in pace. "Population expansion by itself
normally provides for a symmetrical expansion of demand for agricultural
commodities in the sense that the demand for each agricultural commodity

A2 This statement

will expand by the same percentzge as all others."
implies that to maintain the existing per capita consumption of a product,
production must increaée by the same percentage as the increase in
population,

Change in per capita incomes has another bearing and relationship
with per capita food consumption, and consequently on the aggregate demand
for food grains. It is natural that the per capita income of a nation
rises with economic growth. An increase in per capita income means an
increase in the purchasing power of consumers, other things unchanged.

And as it was theorized by Keynes, a prominent British economist,

", ., . from our knowledge of human nature and from detailed facts of
experience," it follows "that men are disposed as a rule and on the
average, to increase their consumption as their income increases, but
not by as much as the increase in their income."ao Keynes' theory is no
different from Engel's law, 1895, which implies that as the per capita

income increases, a smaller and smaller proportion of the increase will

18Geoffery S. Shepherd, Agricultural Price Analysis, 6th ed.,
(Ames, Iowa: JIowa State University Press, 1903), p. 11-12,

19Mellor, The Economics of Agricultural Development, p, 65.

20John Maynard Keynes, The General Theory of Employment, Interest
and Money (New York: Harcourt Brace & World, Inc., 196L) p. 90.
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be spent on food, but the absolute expenditure on food increases., This
theory was based on experience in the Western world, but studies in
developing countries of Africa amd Asia show the same tendency.

This relationship between per capita income and demand for food
products, known as income elasticity of demand, measures the percentage
change in demand or consumption with a one percentage change in per
capita income. The income elasticity of demand for a product varies
among different groups in a society, e.g., urban and rural, high and low
income groups, and moreover it varies among the various food products.22
Generally, the higher the income the lower the elasticity and the higher
quality the product, the higher the income elasticity.

The result of a case study of income elasticity in Ethiopia follows
this general theory of consumers' behavior, at least within the higher
income groups (see Table 1.2). The study was subject to some statistical
and methodological discrepancies, which may explain why in some cases it
deviated from what the theory explains. Thodey concluded from the study
as follows: |

. « » the overwhelming proportion of Ethiopians are still at an
economic stage where they increase their food expenditure when their
income rises. The higher the level of income generally the lower the
proportion of any increase that is spent on foodstuffs, although the
relationship is still positive--that is the income elasticity of
demand is positive but declines as income rises.?23

The subsistence nature of Ethiopian economy does not permit

accurate measurement of the income elasticity of demand for agricultural

21ghepherd, Agricultural Prices Analysis, p. 15.
22

Mellor, The Economics of Agricultural Development, p. 61,

23Thodey, Marketing of Grains and Pulses in Ethiopia, p. 35.
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TABLE 1,2, ESTIMATED INCOME ELASTICITIES OF DEMAND
FOR ALL FOOD--RURAL SHOA PROVINCE

Family Income Income
Range Eth$ Elasticities
50 to 150 0.98
150 to 250 1.26
250 to 350 1,55
350 to 450 0.86
450 to 550 0.54
550 to 650 1.28
650 to 750 0.75

850 and over

Source: Alan R, Thodey, Marketing of Grains and
Pulses in Ethiopia, p. 37.
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products because more than 80 per cent is consumed on farms where the
products are produced. However, economic analysis of this relationship
promotes knowledge of prospective demand for agricultural products and
aids in proper allocation of available resources among the various products
and markets., It can contribute something to seleeting and planning of
agricultural development projects in Ethiopia. "A principal reason for
developing data concerning income elasticities of demand is to make
projections and then use those projections as a base for planning agri-
cultural development."zh

So far attention has been concentrated on the impact of changes in
population and per capita incomes on demand for food grains. Another
factor, no less important, is the relative price--the price of a precduct
in relation to the prices of competing products. The theory of demand
has long emphasized the complex relationship between prices of agricul-
tural products and their consumption. Ordinarily, a reduction in the
price of a product results in increase of quantity demanded, the extent
of increase in quantity depending on the price elasticity for the product.
Also, a reduction in pfice of a product could cause a decrease in
quantity demanded of a competing product, the extent of decrease being
a functicn of the cross elasticity of demand between the two products.

Little is known about relations between food grain prices and
demand in Ethiopia. Analysis of price elasticity is mare complex and
tedious than income elasticity in any economy and particularly difficult
in a developing economy. This problem has been long realized by econo-

mists. For example, Mellor observed:

2hMéllor, The Economics of Agricultural Development, p. 68,
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A1l the usual difficult problems of emperical derivations of price
elasticities are compounded in the case of low income countries by
the necessity of working with short-time series, with prices of
imprecisely defined commodities, %Ed with a paucity of data concerning
the operation of other variables.

In absence of statistically derived elasticity coefficients, it seems
reasonable to expect that price elasticities for food grains in Ethiopia
may tend to have similar absolute values as the income elasticities.

Alan R. Thodey in study of grain market in Ethiopia expressed his opinion
as follows:

It should be noted that consumers tend to purchase cheaper
varieties of grains when their prices rise and more expensive
varieties when prices are low--that is, a cross-elasticity of demand
between grain varieties and types exist in Ethiopia. For example,
when teff prices rise, consumers tend to purchase more of the
cheaper brown varieties and less of the higher priced white varieties;
in addition, some consumers substitute other lower priced, less
preferred grains for teff }g their injera, The same also appears
to be the case for pulses.

Several reasons appear to cause price changes in Ethiopia mainly
due to some imperfection in market organization and performance., It has
been noted that both seasonal and trend price fluctuations exist in the
food grain markets. A price analysis of cereals, pulses, and oilseeds
revealed high seasonal price fluctuations, probably caused by "the
relatively uncoordinated nature of storage, the lack of a high degree of
intermarket integration, the fact that most farmers' sales are crowded
into a short post-harvest period, and the general lack of capital
available for investment in storage and marketing activities by private

2
merchants,” 7 The long-run price changes are more the result of exogenous

factors to the marketing system. For example, the fact that production

251pid., p. Tl.

267hodey, Marketing of Grains and Pulses in Ethiopia, p. 39.
27Thodey, op. cit., p. 129,
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does not grow in pace with the growing demand arising from increases in
population and per capita incomes might cause an ugward price trend,
consequently food price inflation. The solution to trepd price changes
may be to attempt adjusting production to cope with changes in demand.
Based on his price trend analysis, Thodey concluded that the "trends
reflect a growing basic imbalance between supply and demand in Ethiopia;
there is relatively little that the marketing system can do directly to

28

reverse the situation."

Previous Supply and Demand Projections

Supply Projections

The Ethiopian Government has made a series of crop production
projections since 1958 when the First Five Year Development Plan was
launched. The projections for the First and Second Five-year plan were
rather crude and unsatisfactory because of the time series employed which
was not backed with reasonable statistical evidences or observations.

The projections for the present plan period, that is the Third Five Year
Plan, however, were founded on findings from sample surveys and crop
cutting in several provinces of the country which gives the projection
higher quality and reliability. This does not mean the projections are
ideal but at least the projections were based on satisfactory amount of
statistical data, past projection experiences and better insight of
technological impacts.

The results of these projections which are only on national level,
are given in Table 1.3. Crop production was projected at a specified

annual growth as indicated in the table. In view of the previous

281bid., p. 131.
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experiences the Government intended to achieve a very high annual rate of
growth of 7 percent in oilseeds, 3.6 percent in pulses, L percent in
wheat and 3 percent or less in other cereals.
TABLE 1.3. PROJECTED GROSS OUTPUT OF CEREALS,

PULSES AND OILSEEDS IN ETHIOPIA
{(Unit: 1000 metric tons)

Percent Rate of
Crop 1965 1967 1973 Increase Growth
1973/68 1968-73
Cereals 5,207.6 5,L86.8 6,226,2 13.5 2.6
Teff 1,267.0 1,30L.3 1,L02.3 Tu5 1S
Wheat 721.7 760.0 922.5 21.h L.0
Others 3,218.9 3,k22.5 3,901.h 1.0 2.7
Oilseeds 391.7 L37.L 607.6 38.9 6.8
Pulses 576.1 599.6 713.6 12,0 3.6
Source: Imperial Ethiopian Government, The Third Five Year Development

Plan 1961-1965 E,C. (1968-1973).

Note: 1965 is actual, 1967 is estimated and 1973 is planned.

The Government realizes that the specified rates of increases

might be unattainable, but still believes that these rates "are con-

sidered feasible in terms of known and potential resources and cap-

abilities,"

Other supply projections include those of the Food and Agriculture

Organization of the United Nations, and Willis Eichberger, a member of

USAID mission in Ethiopia.

FAO projections of supply were aggregate on

world regional basis of that except for wheat Ethiopia's crops are not
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identified separately. Results of the projections of wheat are given in
Table 1.4. The expected rate of increase is slightly less than that
which the Ethiopian Government used in its projections of wheat pro-
duction,

Eichberger's projections are similar to and at the same time
different from the Government projections. The difference is that
Eichberger did make separate projections for each of the fourteen
provinces., Table 1.5 gives the projected levels of area, yields and
production of cereals, pulses and oilseeds. Eichberger assumed that
the rates of increase in production depend upon estimated foreseeable
changes in area and yields from increased use of improved seeds and
commercial fertilizers. Comparison of the three different projections
reveals some differences in the base year data as well as in the projected

levels of supply.

Demand Projections

Demand projections are more complicated and require more statis-
tical data than supply projections. Statistical coefficients of demand
determinants such as population growth by componenté, income growth by
economic classes, elasticities of income and prices are missing or
incomplete in Ethiopia. For this reason no detailed demand projections
for the agricultural products ever have been made to the authors
knowledge. However, Eichberger did calculate the quantity consumed in
his projection of 1973 which in a sense is the amount available for human
consumption., The per capita consumption and apparent consumption for
1973 are shown in Tables 1,6 and 1.7T.

Demand for cereals, pulses, oilseeds and other agricultural prod-
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ucts have been projected to 1980 by FAO. This projection was based on
assumptions of constant 1980 retail prices as well as the assumption that
change in demand would be determined by changes in population and per
capita private consumption expenditure. The projections were run with
two alternatives--trend projection (t) and a high target projections (H).
(See Table 1.6.)

The total demand was derived simply by multiplying the per canita
demand by the projected population. Results are shown in Table 1.7 which
includes Eichberger's projections for 1973. There are large differences
between the two projections, and the reader is cautioned to compare these
projections with those of this study as presented in the following

chapters,



CHAPTER II
GENERAL METHODOLOGY OF THE ANALYSIS

Product Coverage

There are many different agricultural products in Fthiopia which
need to be analyzed with respect to potential roles and impacts for
meeting domestic food demand and export requirements. However, it is
practically impossible to consider all of the agricultural products with
the limitations of time, data, and expenditure for this study. Selection
of the products for study is based in part on their importance in
domestic production and consumption, and in part on the relative
availability of documented statistical data. The three major groups of
products considered are:

(1) Cereals - barley, corn, sorghum (including millet), 'teff‘29 an

d
wheat,

(2) Pulses - broadbeans, chickpeas, field peas, haricot (dry) beans, and
lentils (considered in aggregate under pulses).

(3) Edible oilseeds - groundnuts, linseed, nigerseed (Noug), rape seed,
sesame and safflower (considered in aggregate).

Although there is much variation in the importance of the individual

products grouped under pulses and oilseeds, the inadequacy of data on

2917eff' is a native foodgrain grown and used more than any other
crop in Ethiopia.,

26
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individual products makes separate analysis impossible.

Sources of Data

The quality of any type of projection depends primarily upon the
quantity and quality of statistical data and information obtainable,.
Yet, no other criticism has done as much damage to Ethiopia in dis-
couraging the economic researchers as the stereotyped repetition of
complaints about the lack of statistics and information on the National
economy. It is a common practice with researchers, in any country, to
obtain few facts from the available statistics and produce the rest
themselves depending upon their abilities and research facilities. No
doubt, Ethiopia, like any othler developing country, lacks adequate,
reliable, and scientifically collected and analyzed statistics. National
figures on agricultural production, area cultivatéd and yields are
estimated from sample surveys conducted in several of the fourteen
provinces, Statistical data on population also are derived from sample
surveys, but the estimation is more objective than for production. Even
if the national statistical data are good estimates for the country as
a whole, serious problems can arise when disaggregation of the totals by
sector or provinces is desired. Except for population ds#ta, information
on social and economic indicators at the provincial level is very scant,
and the reliability of the data awailable is questionable.

The Ethiopla Statistical Abstract, an annual publication by the

Ethiopian Government Statistical Office, has been the main source for
population and crop production data. The United Nations' Production,

Area and Yield Yearbook and Demographic Yearbook were used to provide

supplementary and check data to the above source.
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A mimeographed report, "Food Production and Utilization in
Ethiopia" by W. Eichberger was the principle source of data on crop
production, area and yields, and for most of the basic data for deter-
mining the base year per capita consumption for the provinces. The fourth
source included twe reports prepared for the Ethiopian Government by
Stanford Reserach Institute, "Production of Grains and Pulses in
Ethiopia" and "Marketing of Grains and Pulses in Ethiopia", References

have been made to several sources from other countries on various topics,

Base and Projection Period

The base year, 1956, was selected for two reasons., First, it is
the latest year for which all information needed in the projections is
available, and second, other projections with this base year are
available so that the projected results can be cross checked. Selection
of the latest year.in the series és base might have improved the results
by reflecting more recent changes in supply and demand but would have
created serious data limitations.

The projection period extends over ten years from 1971 to 1980
based on ten years of historical data, 1961 to 1970. All statistical
figures, including the historical data and projections by year are
retained and presented in tables to provide full information to the

reader.

Assumptions
The finding of orderly patterns in the past and the assumpntion
of a predictable relation between the past and future raises difficulties
in economic projections, especially those expressed in quantities.

Accurate projections of past trends and relationships require that
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reasonable, explicit assumotions be made to support the faith that the
relationship patterns will hold in the future,
The types of assumption needed in projections depend on the object
to be projected but there are some general assumptions which are required
in economic projections. Simon Kuznets identifies three basic

30

assumptions usually made in projections: (1) assumptions concerning
"econtinuity of physical nature' which are usually assumed implicity or
continuity is taken for granted. (2) assumptions concerning "social
continuity" include assumptions about political, administrative and
economic policies which are susceptible to changes over a short time
period. (3) assumption on "specifying conditions" which help in pro-
Jjecting an object at a selected rate to arrive at a pre-planned goal
based on the past experience., Assumptions of the third type employed
commonly in economic projections where a new change different from the
past change is anticipated in the future. If no significant new change
is expected, Kuznets indicates not much need to make such assumptions:

« « o If future government programs are known and are close %o
those observed in the past, their inclusion in a specifying
assumption can only help in making a projection since concrete values
are provided for some components, without disturbing the persistent
relations within the system of components tha}lprevailed in the past
and that can be extrapolated into the future.

The basic assumptions of this study incorporate the physical,

social and economic factors that are expected to regulate the future

supply and demand for cereals, pulses, and oilseeds in Ethiopia. The

3OSimon Kuznets, "Concepts and Assumptions in Long-Term Projectians
of National Products." Long Range Economic Projections, Studies in
Income and Wealth. Vol, 16 (Princeton: Princeton University Press,
195h), pp. 17-22,

31Kuznets, op. cit., pp. 20-21,
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physical and social factors are assumed to remain constant, even though
such assumptions especially on social activities, are highly precarious
because of the drastic political and social changes common in a develoning
economy. The facts cited in the previous chapter indicate that the future
total food grains production in Ethiopia will not exceed the past trends
by a notable amount. Other evidences indicate that production of certain
exportable crops such as pulses and oilseeds may increase at higher rates
if the intentions of the Ethiopia Government are realized through imple-
mentation of the proposed plans, But the existing conspicuous social and
economic factors may not allow the expected high rate of growth in the
over-all agricultural sector. Based on these suggestive indications, it
is assumed that rate of increases in area cultivated, yields and production
will follow the past trends. The complementary assumption is that the
historical data are good estimates of recent past trends.

Changes in population, per capita income, prices, tastes,
preferences, etc., are the major determinants of changes in demand.
Though tastes and preferences may change slightly with economic develon-
ment and increased urbanization, they were assumed to remain constant.
Because of the low price elasticities of both supply and demand for agri-
cultural products and the unavailability of price elasticity coefficients,
the projections are based on the assumption that relative prices will
remain constant at 1966 levels.

The assumptions regarding population and per capita income growth
need further explanation. Unlike many developing countries where rates
of population growth are fairly high, Ethiopia has a relatively low rate
of about 2.0 percent per anmum, This rate has been estimated from

representative sample surveys and is believed to be reasonably accurate,
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Health facilities, which usually are cited as the major cause for
increased population growth in developing countries, still remain
unavailable to the majority of Ethiopians, even though they have been
expanded in recent years., With these factors in mind, the population was
projected at the same rate over the next ten years.
Because of limited quantities of agricultural products and services
that enter the market system, assessment of national production in a
subsistence economy is vulnerable to more errors and distortions than in
a monetized economy. Serious problem arises when the origin and the
beneficiaries of increased output or income are assignsd. In economic
analysis involving product demands affected by income, the breakdown of
the per capita income by region, by urban and rural populations and by
income group is essential. The big disparity of per capita income
between urban and rural populations in Ethiopia further emphasized the
need for separate analysis of the two sectors. The disparity applies not
only to the level but also to the rate of growth in per capita income.
Allan Thodey precisely puts the situation as follows:
Several salient facts should be noted about per capita incomes in
Ethiopia, First, urban per capita income averaged an estimated
Eth $415 in 1967 while rural income averaged only an estimated
Eth $107. Second, urban per capita incomes are rising substantially
faster than rural ones--5.h percent annually between 1962-67 compared
with 0.5 percent, Third, urban incomes are mostly monetized while
rural incomes are mostly imputed values of subsistence consumption.
And finally, in both_urban and rural areas, income distribution is
exceedingly unequal.32
The time-series of Gross Domestic Product over the last few years

is available but does not indicate the distribution between urban and

rural populations. Consequently, the per capita income growth rates,

32p11an R. Thodey, Marketing of Grains and Pulses in Ethiopia,

b 35
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5.4 percent for urban, 1.0 percent for rural non-farm and 0.5 percent for

rural farm were assumed in the projections of per capita demand.

Projection Methods
A1l statements about the future must necessarily employ data on

33

past events." No realistic projections can be done without using the
experience gained over the past several years. The most practical and
accurate method of knowing about the future, then, is the analysis of a
time-series data which are a collection of past observations belonging
to different time periods. The reliability, adequacy and consistency

in method of data collection of the time-series are indispensable for

acceptable projections,

Production

Projections of supply of grains, pulses and oilseeds were based
on historical data of area, yields and production of the individual
product over ten years, 1961 to 1970. This time is not long enough to
establish a sound long-term secular trend, but the unavailability of the
time-series prior to 1961 was the limitation. It was impossible to get
all the historical data from the same source, some adjustments were
necessary to remove variations due to differences in methods of estimation
and analysis among the different sources., This is true especially for
some crops (e.g. wheat, corn) for the years prior to 1965 when the sample
size used for the estimation was not sufficient to upgrade and modify the
previous estimates,

As already stated in the introduction, the primary objectives of

33simon Kuznets, Concepts and Assumptions in Long-Term Projections,

p. 9.
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this study are to project and analyze the supply and dem:.::d for the
product under consideration at the provincial level as well as for the
Nation as a whole., Information on factors involved in projections of
supply and demand is very meager in all fourteen provinces., The only
source that could be found was W. Eichberger's report in 1968 for the crop
production year of 1966. Eichberger founded his estimations on the 1965-
1966 provincial surveys in seven provinces and the crop cutting surveys
in Arugsi and Shoa Provinces carried out by the Central Statistical 0ffice
and the Ministry of Agriculture., The fact that his study was based on
results of the surveys as well as on wide personal experience gives some
degree of reliability to the information found in his report.

The existing large diversity in weather, topography, soil fertil-
ity, culture, food habits, land temre system and stage of agricultural
development makes the disaggregation of the total crop production into
provinces more complex, None of the above factors should be ignored in
estimating crop production and consumption by the provinces. In using
the 1966 estimates in this study, it was assumed that most of these
factors were considered in the process of original estimation; therefore,
no further consideration was given to them. Change in weather (e.g.
rainfall) from year to year, and change in state of development were
given much emphasis,

Ethiopian agricultural development programs are based on priori-
ties of return and other National goals which tend to result in regional
unbalanced development. Such tendency was observed and was warned against

3L

not to create social and political eriticisms. It is the unbalanced

31‘Planmlng Unit, Agriculture, 2nd ed. (Addis Ababa: Ministry of
Agriculture, 1970), p. 36.
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development program implementation which is assumed to change the pro-
duction relationships among the provinces which was roughly established
by Eichberger's Study. The question is whether these relationships
(share to each province in National output) were the same prior to and
after 1965. The answer undoubtedly is no, because of the dynamic
development in a few provinces (e.c., Shoa, Arussi, Begemdir and Eritrea),
and the somewhat static growth in the rest of the provinces. It is the
quantitative estimation of these unbalanced changes which pose serious
problems in absence of statistically tested evidences. 1In spite of this
inherent problem, rough estimates can be derived if founded -n available
quantitative and non-quantitative indicators, experience and good
judgement.

In order to develop annual historical estimates of grain pro;
duction by province, the 1966 provincial data on production and area
planted first were expressed as percentages of the National total pro-
duction and area, respectively, for the individual crop. This relative
role of each province in the Natimal production provided the major and
minor producing regions of each food grain, Using the obtainable
quantitative and qualitative information, and personal knowledge of the
progressive regions within each province where the impact of new farming
methods is apparent, the relative position of each province was determined.
Examples of progressive regions inclu&e Chilalo Awarajo in Arussi for
wheat and barley, Awash Valley and the Shashame area in Shoa for corn,
Setit Humera in Begemider and Eritrea for sorghum and oilseeds production.
Then allowing for the fluctuations in annual rainfall, the percentage
changes in production for each province and crop were computed sub-

Jectively. The impacts of new inputs, better fertilizer, farm chemicals,
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mechanization, extension services and government programs which affect
both cultivated areas and yields, were assumed to vary from province to
province over time while the physical and social factors were assumed to
remain constant as they were in 1966. Consequently, the final estimated
historical data, 1961 to 1970, were derived as a percentage of the Natiorel
production level for each year., These percentages were transformed into
the absolute values by the computer program in the process of mzking the
projections presented in tabular form in Chapter 3 and Appendix A, The
knowledge of the methods employed in arriving at the provincial historical
data and the projections will undoubtedly help the readers to interpret

and use the results with due care and awareness.,

Demand

Projections of the level of demand according to the afore-
mentioned assumptions, involve population, per capita incomes and income
elasticities of demand. Change in demand (d) is the functiom of change
in population (p), change in per capita income (g) and income elasticities

(n) which algebraically can be expressed ind = p + gn.35

Thus, the
determination of levels of demand during the projection period requires
projections of population and per capita income.

Accurate population projections can be achieved by disaggregating
the total population into age group, sex, profession, rural and urban,

etc., but unfortunately the scarcity of information did not permit such

refinement in this study. The total population was divided into four

35Robert D. Stevens, Flasticity of Food Consumption Associated
with Changes in Income in Developing Countries. Forelign Agriculture
Economic Report No. 23 (Washington D.C. Government Printing Office, 1965).
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segments and projected separately., The segments are rural farm, rural
non-farm, urban places with less than 5,000 persons and urban places with

6

5,000 persons and above.3 One initial objective of projecting the
populaticn by the farm segments was to determine the level of demand for
each group, but unavailability of differentiated coefficients of demand
forced the objective to be dropped, particularly for the separate urban
population segments,

Per capita consumption of each product by province and population
segment have been estimated by Eichberger in his study of 1966, The
estimates were derived from the 1966 provincial total production after
allowances were made for seeds, non-food uses and storage losses. He
subtracted or added the net export or import balance to find the final
supply figure which was divided by total population in order to get the
per capita consumption (grain equivalent) for each province. Applying
estimated extraction factors (Table 2,1) he determined the per capita
consumption figures., The per capita consumption of population segments
were determined by the same procedure on the assumptions that the rural
farm, rural non-farm and urban population consume 88%, 3%, and 9% of the
supply available, respectively. The corresponding estimated percentage
of available supply distribution among the three population sectors by
province in 1966 are shown in Table 2,2,

Because of differences in total production of 1966 used by
Eichberger and in this study, his estimated per capita consumption of all
cereals, pulses and oilseeds were not used in the final demand projections.

Instead, completely different per capita consumption rates for the

36Willis G. Eichberger, Food Production and Utilization in
Ethiopia, EC 1958. Mimeographed report (Addis Ababa: May 1968), p. 12.




TABLE 2.1, ESTIMATED COEFFICIENIS OF SEEDING RATE, LOSSES,
NON~FOOD USES AND EXTRACTION FACTOR
Seeding Loss Non=food Extraction

Crop Rate(Kg) (%) Uses (%) Factor(%)
Barley* 135 15 2.3(0) 65
Corn¥* 50 10 8.4(0) 85
Sorghum* 60 10 8.4(0) 88
Teff* 20(50) 20 93
Wheat 125 15 75
Pulses® 73 0(5) 100(85)
Oilseeds 23 5 30

Source: Willis G. Eichberger, Food Production and Utilization in

Ethiopia E.C., 1958, pp. 9-10.

*Those factors indicated in brackets were used in this study,
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products by provinces and population segments were computed following the
same procedures used by Eichberger, However, some of the technical
conversion factors were modified or dropped totally (see Table 2.1). One
of the major modifications is the non-food uses of barley, corn and
sorghum, Use of these grains as animal feeds is relatively insignificant
in Ethiopia at present, but expected to increase with development of
modern livestock industry in the future. The major demand for these grains
arises from home processing of native beverages which roughly demands
about 50 percent of barley supply and 20 percent of corn and sorghum,
respectively, but varies among the provinces. Since one objective of
this analysis is to determine the level of aggregate demand, the exclusion
of home processing demand for barley, corn and sorghum undoubtedly would
understate the final result.

In order to determine the per capita demand for each product over
the projection years, the estimated per capita consumption of the base
year, 1966, is applied to the product of rate of growth in per capita
income and income elasticity by use of a model. The computed per capita
consumption multiplied by the corresponding projected population gives
the aggregate demand for the particular product under consideration.

Algerbraically it can be expressed as

Cy = Ct-l + (C¢-1) (gn)

D = [bt-l + (Cyq) (gni} Py
Where C = per capita consumption

t = year

g = rate of per capita growth

n = income elasticity of demand

D = aggregate or total demand

P = population

Both g and n were kept constant over time.



Lo
Projection Models
The first step in deciding what trend type to use should always
consist of plotting the observed data on arithmetic paper and
examination of the plotted data will frequently provide an adequate
basis for deciding upon the type of trend to use.3?

Selection of proper models in projections pose much problem. Tt
involves several considerations such as the nature of the time-series,
complexity of variables to be projected, the desired degree of precision
and simplicity of computation., These factors dictate the type of model
to be used while the model dictates the quality of the projections.
Examination of the time-series by plotting on graoch paper, as suggested by
Croton, et. al., and knowledge of theory about the specific subject and
the underlying factors provide sufficient grounds for the selection of
mathematical models that can reveal the relationships among the variables.
An equation "shows the relations only insofar as it is possible to do so
within the limits of the particular equation used."38

All analyses in this study were carried out by a computerized
least squares method regression projections program39 with several options
for type of projection model, mathematical operations, number of
variables, insertion of override data instead of estimates, projections of

components of aggregate data by forcing the sum into the aggregate total,

etc. The program allows three major projection methods (1) exponential

3TFredrick E. Croxton, Dudley F. Cowden, and Sidney Klein, Applied
General Statistics, 3rd ed. (Englewood Cliffs: Prentice Hall, Inc,,
19677, o. 282,

38Mordecai Ezekiel and Karl A, Fox. Methods of Correlation and
Regression Analysis, 3rd ed. (New York: John Wiley & Sons, Inc. 1959),
p. 102,

39%he program was developed during the study by Dr. Richard
Phillips, Professor in Department of Economics at Kansas State University.
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(2) logarithmic (3) specified rate. It caomputes and prints values of the
regression coefficients, the coefficient of determination, and the type
of projection model used., It can execute all the mathematical operations--
addition, subtraction, multiplication and division, The outstanding
feature of the program is that it accurately proportions aggregate
(National) data into its component (Provinces) at specified ratios and
then projects the components separately, so that the sum equals to the
projected aggregate.

After examining the nature of the time-series data for production,
area cultivated and yields, and exponential equation was selected for
projecting to 1980. This method allows several alternative projectiens
with different specified exponents to facilitate selection of the best fit
of the trends. The equational form is given below:

Y=a+bxX® +u

Where Y = dependent variable - production, area or yield,
X = independent variable - time
a = constant
b = regression coefficient - change in Y for a unit change in X
c = a specified constant exponent
u = a random factor or error term

The equation apparently requires transformation into logarithmic
form but instead the program permits direct calculatim of Xc (oo, if
the exponent E is assigned a value of 1.2, the program calculates Xl'z)
before it starts the projection. In this process the exponential
equation is expressed in linear form as

Y=2a+bZ +u where 7 = Xc

Except when the exponent equals to 1.0, this equation is completely
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different from the simple linear regression equation ¥ = a + bX + u, whicﬁ
fits the trend with a straight line or has a constant regression
coefficient for all corresponding X and Y values, The exponential model
allows the trend to change at a decreasing rate when exponent or C<1.0,
constant rate when C = 1,0, and increasing rate when C>1.0. Figure 1
illustrates these three cases with oilseeds production as an example.
The figure shows that the projected level of production is higher with
exponent 1.6 at R2 of 98 percent which is fairly high and statistically
significant. Also, it can be noted in the figure that the trend values
with exponent 1.0 is greater than those with exponent 0.6, yet the R’
value for the latter is greater than the former. This suggests that the
R2 value is not the only criteria for choosing among the different
alternative models. The analyst should add his own judgement as to which
result appsars to be reasocnable or attainable within the context of the
foreseeable circumstances. All projected production, area, and yield
results presented in this paper were selected from alternative trend
projections,

Another important point to notice in exponential projections in
this paper is the values of the regression coefficient (b) whenever the
specified exponents are less or greater than 1.0. First, exponents less
than 1.0 result in increases at decreasing rate and those greater than
1.0 result in increases at increasing rate so that the changes in
production, area or yields are not uniform or constant over time. Second,
the computed b values correspond to Z in the transformed equation rather
than to X. Under this condition the proper means of determining the
change from one given year to the next is to calculate directly from the

projected results.
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Projections of population were needed to determine the population
effect on demands for cereals, pulses and oilseeds. The historical data
were fitted to a mathematical equation of a form Y = ab™ U 1In
logarithmic expression it is log Y = log a + X log b + u log e.

Being an abstract measure, it permits comparison of trends, all
described by straight line on ratio paper of series with different
origin units. OSeries such as production of all kinds, population or
national income become immediately comparable and conclusions about
activities can be readily drawn., This measure, consequently provides
an ?ffeﬁaive device for the study of socio-economic changes in a
nation,

The only shorticoming of this model, as indicated by Croxton et. al.,
is that in some cases the sum of the deviations above the trend line is
slightly larger than the sum of those below it.hl The equation provides
changes at a constant ratio over the projection period. The computed b
value for each projection represents this constant ratio which requires
transformation into growth rate, First, the ratio should be expressed in
terms of percentage and 100 should be deducted from it. Then the result
is the average growth rate of the trend under consideration. 1In this
study, however, the program computes in such a way that the ratio only
needs to be expressed in percentage to determine the growth rate. For
example, if b = 0.0142, then the growth rate is 1.L42 percent,

The model used for per capita demand (consumption) has been
described briefly in the aforegoing section. The equation, i.e.,

Cp = Ciq * (ct-l) (gn) projects at a compound growth rate. To start with

base year per capita consumption, per capita income growth rate and income

hoYa—Lun Chou, Applied Business and Economic Statistics (New Yark:
Holt, Rinehart and Winston, 1903), p. S09-513,

throxtorygz. al., Applied General Statistics, p. 260.
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elasticity of demand must be available, Then, the base year per capita
consumption is multiplied by gn, and the product is added to the base year
per capita consumption (ct-l) to get per capita consumption for the next
year, The same process is continued over the entire time series.

In summary, three projection models, exponential, logarithmic and
compound rate, were used to determine the levels of supply and demand
for the food grains covered in this study. The results and inferences

are in the next chapters.



CHAPTER III
SUPPLY PROJECTIONS

Before getting to the presentation and analysis of the supply
projections, the term "supply" as used in this thesis needs some clari-
fication, In economics, supply involves price and quantity relationships,
It refers to the various quantities that would be put on a market at
different prices within a given time period. In everyday usage, however,
supply refers only to the quantity offered for sale regardless of the
price-quantity relationship. Supply is sometimes confused with pro-
duction which is "simply the quantity produced at a specified point on
the supply curve.“h2 The term supply is used in this study to mean the
quantity supplied each year; the quantity supplied is equal to production
mimis harvesting, handling and storage losses, seed and other disappearance
not related to food and industrial uses. Quantity supplied is not
explicitly related to price for this analysis.

As briefly explained in the foregoing chapter, supply projections
were based on the historical data of production, cultivated area and
yields for 1961 to 1970. The supply projections are based on past trends
on the assumption that the time series are good estimates of the existing
actual production, and that the past trend can best approximate pros-

pective future production levels.,

thhepherd, Agricultural Price Analysis, p. 7.
L6
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Tables showing all of the historical and projected figures for
production are presented in this chapter while those on area cultivated
and yields are given in Appendix A. The arrangement of the tables has no
implication as to their importance; all are hoped to contribute to better
understanding of the study. The products and the provinces are arranged
alphabetically; the order does not imply relative importance among the
products or provinces.

Tables 3.1, A-1 and A-2 are the basic tables of national total
crop production, area cultivated and yields, respectively, from which
tables 3.2 to 3.8, A-1.1 to A-1.7 and A-2,1 to A-2.7 were derived for the
provinces,

The primary dependence on agriculture as a means of livelihood
has been a characteristic feature of the Ethiopian economy; more than 85
percent of the people are engaged in agricultural production. Production
of cereals, pulses and oilseeds has been carried on for centuries with
traditional, less-productive methods. Production has been primarily for
family consumption with little surplus for internal or external markets.
Aggregate production was increasing as the result of increases in numbers
of farm families. There has been some introduction of new technology,
but on the average the per capita production has remained constant or
declined slightly over the last two or three decades. For example, during
the last decade, 1961 to 1970, production of all the products combined
increased only by 22 percent while population increased by 20 percent over
the same period,

The quantity of individual crops grown is highly correlated with
the family subsistence need rather than with market prices as is the case

with market-oriented agriculture. As shown in Table 3.1, production of
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TABLE 3-1. ESTIMATED ANNUAL MHISTORICAL (1981 TO 1970) AND PROJECTED PRODUCTION
OF CEREALS, PULSES AND OILSEEDS IN ETWIOPIA, THROUGH 1980
(UKIT: 1000 METERIC TONS)

*Exponent
PRODUCTION

YEAR BARLEY CORN SQRGHUN TEFF WHEAT PULSES QlL SEEDS TOTAL
1961 1248 670 1064 1213 642 518 330 5685
1962 1278 682 1081 1223 t62 325 338 5787
1963 1325 714 1100 1244 684 538 344 5949
1964 1348 Tee 1121 1256 693 354 382 6112
1963 1372 812 1134 1367 122 566 354 6227
1966 1399 827 1188 1286 7139 579 37e 6371
1967 1423 839 1230 1304 745 574 389 8504
1968 1499 849 1291 1323 758 570 402 (111]
1969 1517 860 1355 1343 Te4 5718 409 (1 73]
1970 1540 895 1395 1362 700 579 419 4966
1971 1588 914 1448 13717 791 590 433 T14l
1972 1626 932 1509 1399 801 593 443 7303
1973 1666 949 1573 14113 8l 400 458 TAT]
1974 1706 949 1840 143} 022 604 471 7639
197% 1748 981 1710 1450 a3l 609 484 7811
1978 1787 997 1782 1468 841 613 497 7985
1977 1829 1012 1858 1487 %50 617 s10 #le3
1978 1871 1027 193¢ 1508 LLE] 621 524 8344
1979 1913 1042 2017 _ 1525 LY} 629 538 8527
1980 1958 1058 2100 1544 87 629 551 712

A 1236,71 585,25 1041.32 1196.88 593.62 500,46 320.31

3 19.7562 77.59818 8.7753 12,8550 46,7790 21.3127 6,3438

RsQ 0.9851 0.9539 0.9813 0.9961 0.9897 0.8605 0.9833

SOURCE 1

®STATISTICAL ABSTRACT®, CENTRAL STATISTICAL OFFICE ETHIOPIA, 196% TO 1970.
"WORLD CROP STATISTICS AREA, PRODUCTION ARD YIELO®, FAO, ROME, 1946 TO 1970.

*BARLEY AND OILSEEDS AT 1.20; SORCHUM AT 1.60; TEFF AT 1.10; OTHERS AT 0.60.
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oilseeds and pulses, which are more or less cash crops, are produced on

a limited scale compared to the cereals group., Teff, the staple food, and
barley, which is required in home brewing, are grown more than any other
crop in Ethiopia; together they comprise more than LO percent of the
combined food crop production,

The projection indicates that the total production of cereals,
pulses and oilseeds will reach about 8.7 million metric tons in 1980, of
which 86 percent or 7.5 million metric tons will be cereals. This amounts
to an increase of 36 percent over 1966 levels and to 2l percent above 1970
production levels,

Because of the differences in climate, soil fertility, food habits
and tastes in Ethiopia, the quantity and type of crop production varies
widely among regions, provinces, and even within provinces. Though the
natural factors are dominant factors, the influences of food habits and
taste patterns on the quantity and type of crop grown in each province
appear to be strong. The central and northern regions have more than
70 percent of their cultivated areas under barley, teff, wheat, pulses
and oilseeds, while 70 percent of the cultivated area is planted to corn
and sorghum in the southwest, south and eastern regions. In general,
the major portion of the marketable surplus of cereals, pulses and oil-
seeds is supplied from Shoa, Gojam, Arussi, Begemder and Wollo, with the
other provinces being self-sufficient or importers. Separate analysis of
past and future trends of individual products will help clarify the

apparent situations,

Barley

The past trend reveals that barley has been the leading crop in
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quantity of output and second to teff in area cultivated. In 1965, it
represented 22 percent of total production and occupied 19.3 percent of
area under all crops under consideration., Likewise in 1966 barley
represented 26.6 percent of cereal production and occupied 23.5 percent
of the area planted to cereals. Barley is expected to remain the leading
crop in Ethiopia through 1980,

Production of barley is projected to reach 2.0 million tons in
1980, an increase of 0.L million tons or 27 percent over 1970 levels, for
an average growth rate of 2.l percent per annum., The projected increase
in production will come from 1,1 percent annual growth in area and 1.3
percent growth in yields (see Appendix A, Tables A-1 and A-2).

Projections by provinces show high production concentration, with
73.8 percent in Arussi, Begemder, Gojam, Shoa and Wollo. However, the
indicated figure is 5 percent below the share of total production
represented by these provinces in the base year (1956), implying that
other provinces will increase production of barley. As indicated in
Table 3-2 most of the minor barley producing provinces will increase
production at a rate above the national rate (notice the positive B
values). Production in Begemder, Gojam and Wollo will grow at rates well
under that for the country as a whole (negative B values). The highest
rate is registered by Arussi, followed by Shoa; the high rates in these
two provinces arise from both area and yield expansion, The present
growing usage of modern inputs in these two provinces warrant expectations
of yield increases, By 1980 Arussi and Shoa can be expected to suonply
more than 36 percent of total production, or about 705 thousand tons. The
fact that both provinces have ideal climates, soils, access to new methods

and markets will induce more production if better varieties are released
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through the experiment stations.

Corn

During 1961 to 1970 the corn yield growth trend has been very low
except in 1963 when it increased by ten percent. Over the projection
years corn yields are indicated to grow at an average rate of 1.3 percent
per year. The indicated average annual increase in area planted to corn
is 1.1 percent over the 1970-1980 period.

The projections indicate that corn production will reach a level
of about 1,1 million tons, slightly above half of barley production. By
1980 corn production will represent 1l percent of total cereal production
and 12 percent of all products output. The percentages represented by
corn are declining somewhat, primarily due to the rapid increase in
sorghum,

In 1965 Wollega, Sidamo, Harar, Kaffa, I1lubabor and Shoa together
represented about 75 percent of total corn production and 74 percent of
the total area under corn; by 1980 these shares are projected to fall to
68 percent and 65 percent, respectively (Table 3.3). Among the minor corn
producing provinces, Arussi, Eritrea and Gojam are expected to increase
corn production substantially, through both area increases and yield
increases as indicated in Appendix A, Tables A-1.2 and A-2,2, The
projected rates of increase in corn production are relatively low in most
provinces and for the country as a whole., Larger increases than those
indicated by the projections should be possible for example in Shoa,
Arussi and Sidamo where the use of better inputs already is underway on a

limited scale,
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Sorghum®

Sorghum is the only crop projected to show a dramatic inerease in
production; if the increase continues, by 1980 sorghum production will
exceed that of all other food grains combined. The projected trend
reflects the increased production during the 1970's originating on the
rapidly expanding, relatively large scale commercial farms,

The total output of sorghum is projected to reach about 2.1 million
metric tons in 1980--2l; percent of the production of all products and
28 percent of total cereal production (a 6 percent gain in both percentages
compared to 1966). The projected 1980 production level of sorghum is about
75 percent above the level in the base year, and represents an absolute
increase of 0.94 million tons. Most of the increase projected arises
because of the expansion in area cultivated (about three percent per
annum), rather than through substantial increases in yields, The
projection indicates a low rate of growth in yield of one percent per
year. This coupled with the growth in plantings means about four percent
annual growth in production.

A graph showing indexes of production, area and yield of sorghum
in relation to the 1961 base is given in Figure 3.1. From the graph, it
is clear that area is growing mere rapidly than yield, inducing pro-
duction to rise at a more rapid rate.

Harar province has been the single major sorghum-producing region
in Ethiopia with an average of 30 percent of national total output prior
to the mid 1960's, Since then its importance has been declining

gr ‘ually. Even though Harar will remain the major supplier, by 1980 its

*Includes millet.
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share will have dropped by almost 8 percent from its former position.

Harar, Begemder, Wollo, Eritrea, Wollega and Sidamo, in order of
importance, will make up 75 percent of the total production in 1980 as
compared to 72 percent in 1966, Among these, Begemder, Eritrea and Wollo
appear to increase more rapidly than the others.

In fact, the large proportion of the realized and expected
increase in sorghum supply apparently will come from Begemder and Eritrea,
these two provinces together will produce 25 percent of the total in
1980 as compared to only 16 percent in the base year. It should be
realized, however, that such production influx comes only from a
relatively small area, Setit Humera, which extends into both provinces.
In view of the progress achieved since the early 1960's and the huge over-
head investment in infrastructure in this region, the rate of growth for
sorghum production in Setit Humera is much more rapid than in other
regions of the two provinces,

In Table 3.L, it is clear that Arussi, Sidamo, Gemu Gofa,
Illubabor and Wollo are increasing production slightly above the national
average rate while production in Harar and Wollega is increasing more
slowly than the average rate. Gojam and Tigre show absolute decreases in
production, probably due to one or two years of low production data in the
series upon which the projections are based. This illustrates the
difficulties with extremities of data used as basis for trend projection;
they can cause apparent accelerated increases or decreases which may not
be unacceptable. See the results for Gojam and Tigre in Table 3.k.
Reference to Appendix Tables A-1.3 and A-2.3 may facilitate understanding

of the variation of area and yield growth among the provinces.
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Teff

Teff, the staple food item for the majority of Ethiopians, is
grown extensively throughout the country, principally in the central
highlands. Grown and only consumed by Ethiopians in the world, teff has
significant role in the economy of the country, and serves as the major
source of food to the people.

In terms of cultivated area, teff occupies the first place among
all field crops but is second to barley in output because of its low
yields. 1In 1966, the production was estimated at 1.3 million tons from
land area of 2.1 million hectares, for an average yield of 6 quintals™
per hectare (Tables 3-1, A-1l and A-2). The corresponding production in
1980, as indicated by the projections, will be 1.5 million tons from
land area of 2.1 million hectares (actually 30,000 hectares less than the
1966 figure) at an average yield of 7.3 quintals per hectare. Teff is
the only crop showing a decrease in area cultivated. Unless use of com-
mercial fertilizer is expanded, decrease in teff area can be expected due
to the farmers' tendency to shift to more profitable and higher yielding
crops. This is particularly true in the central and northern provinces
where teff yield has been decreasing with year-to-year soil fertility
depletion,

The rate of decrease in area during the projection period is
nearly the same as has been true during the previous decade--about 0,2
percent per year. Teff yields are projected to increase at an average
rate of 1.5 percent per annum. Thus, the rise in total teff supply result-
ing from increases in yields at a more rapid rate than the decrease in

area amounts to a net average rate of 1.3 percent per year.

*1 quintal = 100 kilograms.
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The relative growth in teff production, area and yields for the
country is shown graphically in Figure 3.2, The area curve show a drastic
drop in 196, a constant rise during 1965 to 1970 and a gradual decline
over the projection years, As a result of decreasing area and rising
yield, the production curve lies between the two curves, and rises at a
constant rate.

The trends in area and yields of teff by province are shown in
Appendix Tables A-1l.L and A-2.L. Areas planted to teff in Begemder,
Gojam, Tigre, Wollega and Wollo show decreasing trends at varying rates,
while plantings in the other provinces are increasing but at very slow
rates, Shoa, Arussi, Gojam, and Wollo exhibit an increasing trend in
yields, but the rates are lower than those indicated for the minor
producing provinces such as Bale and Sidamo,

It is interesting to observe the extremely high concentration of
teff production in six provinces. Gojam, Shoa, Wollo, Begemder, Wollega
and Tigre alone will contribute 87 percent of the expected total pro-
duction of 1980, a decrease of 3 percent from their share in 1966, Large
portions of this three-percent decrease are attributed to Arussi, Sidamo
and Eritrea. Production in the other province, though increasing still
will remain small relative to the total output for Ethiopia as a whole

(see Table 3.h4).

Wheat

Wheat production has been minor among the cereals, and is not
widely distributed over the country. Last production estimates of wheat
vary among different sources such that it has been difficult to determine

which one to use in this study. For example, for 1966 the Ethiopian
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Government estimated wheat production at 739 thousand metric tons,

Willis G. Eichberger at 479 thousand metric tons and another source at
131 thousand tons. The Government estimates were used in the final
projections of production and per capita consumption. Estimates made

by Food and Agriculture Organization of the United Nations are approxi-
mately the same as the Government figures. Alternative projectims based
on the lowest production series were made, but the results seem
unreliable and are not included in this paper.

Based on the high time series used, wheat still accounts for a
minor share of total food grain production in Ethiopia, amounting to 739
thousand metric tons out of the total production of 5.4 million tons of
cereals and 6.4 million tons of all products in 1966. 1In percentage
terms, the wheat conponent of total production was 13.7 and 11.6,
respectively. Although by 1980 wheat production will increase to a level
of 76 thousand tons or about 37 percent above the 1966 level, its
relative standing among the cereals and all products will decline to 11.6
percent and 10 percent, respectively.

During 1961 to 1970 the wheat area cultivated expanded at an
average rate of 1.5 percent per anmum while wheat yields increased at a
low rate of 0.6 percent per year over the same period. As a consequence
production grew at 2.1 percent per year.

The rate of increase in area planted to wheat will average 1.3
percent over the projection period while that for wheat yield is expected
to be about 0.50 percent per year. These will provide an anmual rate or
increase in production of 1.8 percent which is far below the Government
expectation of L percent per year. Comparison of Table 1.2 and Table 3.1

reveals a difference of 11 thousand metric tons between wheat production
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target projections by Ethiopian government and those of this study for

1973. Compared to an FAO projection based on a target rate of 3.2 percent
per anmum the difference is 195 thousand tons by 1980 (see Table 1.3).

The introduction of modern inputs to the two major wheat pro-
ducing provinces, Arussi and Shoa, would definitely affect yield per
hectare significantly, and more new variety seeds and fertilizers are
expected to be used during the 1970's. Under such expectations, the
projected wheat production figures in this study may be considerably
below what can be achieved, However, targets such as the government and
FAO will not be achieved without a concerted wheat production improvement
program,

The trend projections indicate no major change in the relative
importance of the individual provinces in wheat production. Shoa and
Arussi will move slightly up from their share of 51 percent in 1966 to
53 percent of the total wheat output in 1980. Almost 83 percent of the
prospective production of wheat will be in Shoa, Arussi, Wollo, Gojam,
Begemder and Tigre, all in the central and northern regions. Plantings
of wheat are small in the other provinces, but in most cases production
could be increased over the projections if programs were developed to
encourage additional plantings. From the projection results it is clear
that Ethiopia's wheat supply during the 1970-80 period will depend heavily

upon Arussi and Shoa Provinces,

Pulses
Several varieties of pulses crops are raised in Ethiopia, of
which chickpeas, field peas, broad beans, lentils and haricot beans are

the major ones. They are all aggregated in one group as pulses in this
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study. The 1966 percentage composition of the total pulses production was
as follows: chickpeas, 30; field peas, 21; broad beans (horse beans), 21;
lentils, 17; and haricot beans, 11, They follow the same order in area
cultivated, Field peas and broad beans had the highest yields per
hectare, and the yields of haricot beans were next highest.

Pulses production in Ethiopia, particularly on peasant farms, has
two primary purposes. First, as food products, and second, as a means
of restoring soil fertility. Pulses, which are legumious crops, fix the
atmospheric nitrogen in the soil to benefit the subsequent crop, hence has
great importance with the farmers. In fact, the production of pulses and
especially chickpeas can be expected to decline with expansion of com-
mercial fertilizers unless prices or other incentives are provided.
Generally, all of the pulses crops are grown in more or less the same
regions, with the major concentration in the central and northern high-
lands.,

The trend projections for pulses production to 1980 show an
increase of 50 thousand tons over 15 years, an average absolute increase
of slightly more than three thousand tons per annum for the entire country
(see Table 3-1). This increase is only 9 percent above the 1966 level as
compared to the 19 percent increase during the five-year period, 1968-1973,
projected by the Ethiopian government. The government projection shows
pulses production of 71l thousand tons by 1973. This projection is based
on an anmal growth of 3.6 percent, more than double the average growth
rate of 1.5 percent during the 1960's. Materialization of such high
growth within the five-year period seems highly improbable under the
existing production practices,

Pulses production is highly concentrated in only four provinces,
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Shoa, Wollo, Gojam, and Begemder; these provinces make up about 73 percent
of the total production in the base year and are expected to maintain the
same share in 1980. Other provinces with significant quantities of
pulses output are Harar, Tigre and Arussi; the three are exmected to
contribute 17 percent of the national output by the end of the projection
pericd. Among the principle producing provinces, Wollo, Shoa and Arussi
are projected to raise their production more rapidly than the national
growth rate while Harar, Gojam and Begemder will increase production at a
slower rate than the national average rate, mainly due to the low rate of
area expansion (Appendix Table A-1.6). Pulses yields vary slightly among
the provinces with little or no increase projected in most provinces

during tre 1971 to 1980 period (see Appendix Table A-2.6),

Oilseeds

The general name oilseeds in this study refers only to edible
oilseeds and nuts, Oilseeds include nigerseed (neug), linseed, sesame,
safflower seed, rape seed and ground nuts. Nigerseed is the leading kind
of oilseed in Ethiopia with 61 percent of the total production in 1966,
Linseed and sesame are the second most important oilseed crops. The rate of
increase in sesame production has out paced the others since 1965, and is
expected to increase quite rapidly during the 1970's.

Even though oilseeds production is minor relative to other field
crops, oilseeds rank second to coffee in foreign trade. The total output
is projected to reach 551 thousand tons in 1980; this represents an
addition of 175 thousand tons or L7 percent over production in 1966
(see Table 3-1), During the decade 1970-80 it is expected that output of

oilseeds will grow faster than in the previous decade. The trend pro-
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jection shows average rates of growth of 2.2 percent in area and 0.8 per-
cent in yield, implying a productim growth rate of about 3 percent per
year., This rate is somewhat higher than the 1961 to 1970 growth rate of
2.6 percent, but still it appears not to reflect much of the progress
achieved in the early 1970's. The Ethiopian government expects such a
rapid increase in oilseeds production in some specific regios that it
used a country wide annual rate of 6.8 percent from 1968 to 1973
(Table 1,2), How much of this plamed growth rate can be attained
depends upon the rate of expansion in area planted and in yields.

Figure 3.3 shows oilseed production, area and yield as indexes of
the 1961 base. Production started rising rapidly in 1955, with increases
in area cultivated, thereafter has been increasing at a progressive rate.
Yields dropped below the 1961 level during 1962 to 1966 and began rising
thereafter.

Examination of the past and projected trends of oilseeds pro-
duction by province reveals that among the five major producing provinces,
all but Begemder and Harar, lost in importance during 1970-80. Gojam,
Shoa, and Wollo alone produced L8 percent of the national output in 1966;
this share is projected to decline to Ll percent by 1980. Begemder gained
more than three percent during the same period, increasing from 23 percent
in 1966 to 27 percent by the end of projection period. Begemder-is
expected to show a dramatic increase in oilseeds production, similar to
that for sorghum. From Table 3.8, it can be observed that Begemder has
the highest relative growth rate, followed by Harar and Eritrea. Pro-
duction in Begemder is projected to rise from 88,7 thousand tons in 1966
to 146 thousand tons in 1980, an increase of 6l percent over fifteen years.

Variations in annual changes in areas and yields of oilseeds among
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the provinces are clear from Appendix Tables A-1.7 and A-2.7, Area
expansion is relatively significant in Begemder, Harar, Eritrea and
Wollega while larger yield increases are expected in Shoa and Wollo.
Yields in Bale and Illubabor are predominantly higher than in any other
province, but their share in the total production will remain insignificant.

In summary, the analysis of production, area and yield trends for
cereals, pulses and oilseeds discloses varying rates of incregse among the
different crops and large supply gaps among the different regions and
provinces. The secular trend signifies relative high anmual growth rates
for sorghum and oilseeds (L percent and 3 percent, respectively). Barley
and corn are projected to increase at the same rate of 2.4 percent per
annum while wheat and pulses show annual growth rates of 1.8 and 2.1 per-
cent each., Teff production will grow at the low rate of 1.3 percent
during the projection period.

Production distribution among the provinces will be more or less
as in the previous decade, highly concentrated in the central and northern
highlands. Arussi, Shoa, Gojam, Begemder and Wollo will be the ma jor
producers of all crops except corn, for which Wollega will continue to
lead.

In the next chapter, results of demand projections for the products
Wwill be discussed. In the following chapter supply and demand will be
related to determine the general food surplus-deficit situations in the

individual provinces during the 1970's.
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CHAPTER IV
DEMAND PROJECTIONS

The volume of demand for cereals, pulses and oilseeds in
Ethiopia is projected under the basic assumption of 1970 constant orices
to change according to the rate of increases in population, the rate of
increase in per capita income and the income elasticities coefficients for
each grain., So, the first step in projecting demand is the projection of
population, for even if per capita income were to increase rapidly,
population levels must be determined in order to multiply by per capitza
changes for projections of total demand. The existing low level of per
capita consumption, especially in rural sectors, and the high income
elasticities of demand for most of the food grains in Ethiopia would
indicate a pronounced income effect on future levels of demand. However,
the fact that the per capita income growth rate in the rural sector is
low will mean slower demand growth than in the urban sector where the

income growth rate is relatively high.

Population Projections
Table 4-1 shows the projected population by segments and for the
total population of the country. The table contains separate projections
so that the total columns presented are not the actual sums of the
components. Simple addition reveals that from 1971 to 1980 the components
do not sum up to the indicated total or grand total. For example, the
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sums of total rural and total urban in 1975 and 1980 equal to 28.3 and
32.4 million each, rather than 27.8 and 30.6 million as shown in the last
column., This clearly signifies the deviations between aggregate and
components projections. The choice between the two results depends upon
the quality of time series used in projecting the components. The
individual rural segments and urban total population segment were
selected as basis for the final projections of level of demand for all
products in this study.

At a constant annual growth rate of about 2 percent, the total
population of Ethiopia would reach 28,3 million in 1975 and 32,4 million
in 1980. It is very interesting to see the variations between.the growth
rate of populations in different sectors., Total rural population shows
a low annual rate of 1l.L percent while the total urban population is
growing at a surprisingly high rate of 9.1 percent per annum. Relatively
better standards of living, higher incomes, better medical facilities
and services, and a high migration rate to the urban areas are some of
the basic reasons for such a high rate of growth in the urban population.
Similarly, the low rate of growth in rural areas can be explained by the
poverty, absence of adequate medical facilities, migration to urban areas
and other demographic factors.

Farm and non-farm populations are growing at almost the same rate
of 1.l percent per annum; this is understandable because of the comparable
economic and social conditions in the two segments. The non-farm
population is assumed to represent three percent of the total rural
population as estimated by Eichberger for 1966, The non-farm population
is defined as "consisting of merchants and service people in small

villages and laborers who work on farms or in other pursuits." Since no
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URBAR POPULATICN BY SECTOR IN EVTHIOPIA,THRROUGH 1580
(UNITE: 100 PERSUONS)

ESTIRATED AMNUAL HISTORICAL(L1961 TO 1970) AND PROJECTED RUAAL AND

RURAL URBAN GRAND TOTAL
YEMR FARRN KON FARM TOTAL -5000 +3000 TOTAL
1961 194802 &02% 200827 LAY L) 7609 10753 211620
1962 197191 6099 203290 3461 8399 120€0 21%3%0
1963 1993353 o172 205729 3702 9461 133483 2190%0
1964 202041 249 208310 31949 10779 14720 1213080
1965 204333 6303 210636 1991 11344 13313 215951
1966 206564 6387 212951 4209 12044 17133 230084
1967 210897 6523 117420 4504 14790 192954 216474
1968 214765 (TT 2] 221409 4492 15501 15943 241402
1469 217451 6728 224179 s1%0 1171171 22921 247106
1970 221334 856 228190 5302 197%8 29060 253250
1971 223480 4916 130404 32545 2174} 27199 2561378
1972 226600 T01é 23%493 se810 24139 29744 261491
1971 229918 TiL? 37033 6193 26774 32422 2646709
1974 233202 T220 240419 6533 29694 35729 272030
1978 236532 7324 243054 [TL)] 32940 39132 277458
1978 2319910 T42% 247337 1270 365138 420859 202994
1977 245337 7538 zé08710 Tés9 40923 44940 480641
1978 2446812 Teas 254454 80940 44950 51411 294400
1979 250337 T15% 258089 8534 49857 96307 300274
L1980 253912 T867 261776 9002 55300 el67¢C 306265
A 12.16 B.68 12.19 8.04 8.89% 9«21 12.24
[ ] 0.0142 0.0143 0.0142 0.0534 0.1038 0.0910 0.0198
nsQ 0. 9438 0.5404 0.9313 0.9740 0.99%9 0.9938 0.9557
SOURCE «

“STATISTICAL ABSTRACT®,CENTAAL STATISTICAL CFFICE,ETHIOPIA,1945 TO 1970.

BDEMOGRAPHIC YEAR BCON®,UMITED NATIONS,197037 BREAKDOWN ESTIMAT.FOR 1965-1970
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better estimate nor bases to modify this estimate could be faund, this
assumption was adopted for the projection to 1980, Farm and non-farm
populations are projected to increase at almost the same rates, reaching
25.4 and 0.8 million, or a total rural population of 26,2 million in 1980,
This represents an increase of 3.4 million or 1L4.7 percent over the 1970
level. The increase amounts to about 0.3 million more rural people every
year during the 1970's,

Further analysis of the projections reveal an accelerating
decline in the rural population relative to the urban population, a trend
which usually accompanies the process of economic development, In 1961,
1965 and 1970, the percentages for the rural population were 94.9, 93.2
and 90.1. The percentage will continue to decline, reaching 86.2 in
1975 and 80,9 in 1980.

The dramatically high rate of growth of urban population may not
be maintained, but indications are that it will be, at least to 1980,
According to the trend projections, the total 1980 urban population in
Ethiopia will reach 6,2 million, 146.1 percent above the 1970 level,
slightly more than the percentage change fram 1961 to 1970. Projections
of the two components of urban population reveal large variations between
big cities and small towns. These variatims are probably explainable by
the differences in economic and social variables. Populations in the
small towns are growing at only about one-half the rate of growth in the
cities and large towns (see Table 4.3).

In summary the total population of Ethiopia is expected to grow
at a constant rate of about two percent per year over the projection
period reaching about 28,3 million in 1975 and 32.4 million in 1980.

The projections represent increases of 11.9 percent and 28.1 percent over
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the 1970 level. The large gap between rates of growth in rural and urban
sectors has important implications for the prospecéive demand for food
grains, as is discussed below.

Despite the paucity of statistical data on population distribution
by provinces, an attempt has been made to project provincial populations
by prorating the projections far all-Ethiopia. Population projections by
province will definitely promote knowledge of population growth rates and
levels considered to be essential in determining the prospective demand
for food. Regional distribution of the population is no less important
than the aggregate rate of growth in affecting the demand for goods and
services,

In Ethiopia, the pattern of population settlement in the various
parts of the country has a long history and appears to have strong impact
on the economic development of the Nation. Some provinces are densely
populated while others are not., Some are rich in agricultural resources
while others have scarce or poor resources due to soil depletion over the
centuries, These are some of the basic factors creating imbalances in
food production and consumption among the provinces.

Projected total populations for all fourteen provinces are shown
in Table 4-2, It is clear from the table that Shoa has the largest
population followed by Harar and Wollo. These three accounted for Ll
percent of the total population during 1966 to 1970, and will account
for 45 percent in 1975 and L6 percent in 1980, Among all provinces Shoa
is projected to raise its share by about three percent from 1966 to 1980,
a gain of about one percent every five years. In 1980, population
distribution in the major provinces is projected to be:--Shoa, 19.7

percent; Harar, 13.L4 percent; Wollo, 12.6 percent; Tigre, 9.3 percent;
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Eritrea, 7.2 percent; Gojam, 6.3 percent; Sidamo and Wollega, 6 percent
each, Others range from 0.6 percent in Bale to 5.4 percent in Begemder.

In spite of the large variation in population sizes among the
provinces, rates of growth do not show large differences. Generally,
all provinces except Shoa, Eritrea and Illubabor, have a lower growth rate
than that indicated for the country as a whole, The values of B at the
bottom of the Table 4.2 should be added or subtracted from all Ethiopia
rate of growth of 1.98 percent shown in Table 4.1 to arrive at the
provincial rates. For example, provincial B value of -0.0037 represents
growth of 1,61 percent per year, constant over the projection veriod.

It is apparent from the table that population in Arussi, Bale,
Begemdir, Gumu Goffa, Gojam, Harar, Sidamo, Tigre, Wollega and Wollo
will be growing at about 1.6 percent per year, while Kaffa will have a
rate of 1.7 percent. Shoa, Eritrea and Illubabor can be expected to
increase at the rates of 3.3 percent, 2.6 percent and 2.3 percent,
respectively., The growth rates of the total population in Shoa and
Eritrea are strongly influenced by the rapid increase in urban populations,
especially in Addis Ababa and Asmera, Reasons for the high rate in
T1llubabor are less obvious since it has no major cities, and actually is
less urbanized than either Kaffa or Wollega, the two bordering provinces.

Population projections by sectors, rural and urban, reveal further
differences among the provinces which will have an important bearing on
the demand for food. The projected rural population distribution during
1970-1980 does not show much change from the distribution during 1961 to
1970. Small percentage gains of not more than 0.3 are registered for
Shoa, I1llubabor, Harar, Gojam and Bale, and losses of similar magnitudes

are indicated in Eritrea, Sidamo and Wollega. The shares of total rural
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population by province in Ethiopia are as follows: Harar, 14.8 percent;
Shoa, 14.5 percent; Wollo, 13.9 percent; Tigre, 10.1 percent; Gojam,
7.1 percent; Sidamo, 6.L percent; Wollega, 6.2 percent; Begemdir, 5.9
percent; Eritrea, 5.6 percent; Arussi, 4.9 percent; Gemu Goffa, 3.8 per-
cent; Illubabor, 3.2 percent; Kaffa, 2.9 percent; and Bale, 0.7 percent.
Table 4.3 shows the same distribution in absolute figures.

Unlike the growth in total population, the growth in rural
population indicates large diversities among the provinces. Eight
provinces show growth rates greater than the national average and the
rest are growing at slower rates (see in Table l;.3). The lowest rate
of rural growth is in Eritrea, about 0.9 percent per year compared to its
overall growth rate of 2.6 percent. The highest rural growth rate is in
Illubabor, about 2.2 percent per year,

Comparison of the projections in Appendix Tables B-1 and B-2, the
rural farm and non-farm population reveals the existence of variation in
growth rates of the two rural sectors, On the average non-farm pop-
ulations are increasing at a faster rate. The difference is more magnified
for Bale than for any other province.

A brief look at Table L-l reveals that Shoa and Eritrea together
have more than half of the urban population in Ethiopia--for example, in
1966, L1 percent and 1l percent of the total, respectively. By 1980 these
percentages are projected to increase to 51.3 percent for Shoa and 19.L
percent for Eritrea. The highest growth rates also are expected in these
two provinces during 1970-80. The rate of urban population growth for
Wollega appears to be highly exaggerated, probably due to some deficiency
in the time-series used. For example, in 1975 Wollega had only one-third

of Harar's urban population; by 1980 it shows a larger urban population
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than Harar. This is highly improbable under the past and present pace
of economic development and urbanization in Wollega.

The breakdown of the urban population into those in towns and
villages with less than 5,000 people and into those in big towns and cities
is provided in Appendix Tables B-3 and B-L4. The results in these tables
were not used in this study but simply included to show the differences in
population gorwth rates between large cities and smaller towns. Such
information could be used in determining population effects on demand for
food products if separate information on income and income elasticities
were available for the two segments.

The population projections also show the distribution between
rural and urban areas within individual provinces. It has been already
indicated that for the entire country urban population will move up from
7.5 percent in 1966 to 19 percent of the total population in 1980,

Because of the relatively higher per capita consumption in urban areas,
the increasing proportion of the population in urban areas obviocusly
will accelerate the growth in the aggregate demand for cereals, pulses
and oilseeds. Percentages of urban population (of total population) in
1966 and 1980 in each province are as follows:

Arussi  Bale Begemdir Eritrea Gemu Goffa Gojam Harar

1966 3.8 12.6 53 15.2 2.6 5 L.L

1980 9.0 13.7 117 Lh.7 L.h L.2 5.8
I1lubabor Kaffa Shoa Sidamo Tigre Wollega Wollo

1966 3.8 7.4 18,7 6.2 la? 3.3 3.2

1980 L.6 10.5 L5.5 14.2 7.8 12,9 5T
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According to the assumptions of the trend projection then, these
changes are expectable up to 1980, even though it will be difficult to
achieve the large and rapid changes indicated in some provinces, e.g.,
Wollega, Sidamo and Begemdir. In Shoa and Eritrea, where industralization
and urbanization are the highest in the country, large percentages of
the total population will live in urban areas by 1980. The figures may
look huge and unattainable within a short span of time, but during rapid
economic development and industralization of a country, fast population

growth is an inherent characteristic.

Per Capita Demand Projections

The per capita demand for cereals, pulses and oilseeds is pro-
Jjected in this study on the basis of the estimated rates of increase in
per capita inccmes and the corresponding income elasticity of demand.
Both coefficients are assumed to remain constant over the period 1966 to
1980. The estimates of per capita demand were derived separately for
rural farm, rural non-farm, and urban sectors, using their respective rates
growth in per capita income. Due to lack of separate estimates of income
elasticities, the same elasticity coefficients were applied in arriving
at the projected per capita demand in rural and urban sectors. Normally,
the income elasticities are lower in urban than in rural sectors as far
as demand for food grains is concerned; however, in the absence of
separate coefficients, it is believed that use of the same elasticity
value will not cause excessive distortion of the results,

Rates of income growth for the different sectors are presented in
Chanter 2. The income elasticities used in this study are the same with

the ones used by the United Nations in projections of world agricultural
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commodities for 1970-1980 for Ethiopia as shown in Table 1.5.

The per capita consumption in the base year as estimated from the
production level of that year appears in tables of per capita demand for
each province by sectors. As already mentioned in Chapter 2, per capita
consumption of agricultural products in Ethiopia has been estimated by
Eichberger using production estimates for 1966 which are different from
those presented in this study. This necessitated estimations of com-
pletely new per capita consumption from the production of 1966--utilizing
the projected seeding rates, wastages and extraction rates (see Table 2.1)
and actual net trade, i.e., international and interprovincial trade. The
per capita consumption of the various products in the base year and
during the projection period for rural and urban areas by province are
presented in Appendix Tables B-5.1 to B-7.7. Since this study is pri-
marily concerned with gross supply and demand, the estimated net per
capita consumption of each product was converted into grain equivalent by
multiplying times the reciprocal of the extraction rates, as presented'in
Appendix Tables B-5.1.1 to B-7.7.7.

The per capita demand for base year and projection years for all
Ethiopia is shown in Table L.5. The 1966 per capita demand was calculated
on basis of the same procedure used for the provinces, the results were
checked for congruency with the weighted averages of the provincial per
capita demands. However, the projected quantities for 1970, 1975, and
1980 were calculated from the provincial projections simply by dividing
the aggregate demand into total population for each sector.

The per capita demand for all cereals can be determined by summing
the individual weighted average demands for the individual cereal grains.

The all cereals demand is projected to increase from 174.9 kilograms per
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TABLE 4-S.tSTIMATID (1960} AND PROJLCTED PLR CAPITA
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19#2 42.0% 48. 81 &2.29 63.16 4L.28
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CURN 1977 30.18 36.90 Jue da 4l.70 3l.51
1973 30.45 3T7.62 3u.6T h4b. %8 32.86

isty 3u. 73 38,35 30.50 S5lanr2 34.90

14166 39.35 44.10 29,49 40,93 34%.60
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1975 10.4%2 2159 tre ol 3. 22 2la%l

1332 18.6¢ 22414 Lhae 77 36.tY 22e22

1966 9.51 10. 39 FeB3 12.0@ 9.72
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annum in 1966 to 207.7 kilograms by 1980, an increase of about 18.7 per-
cent over a period of 15 years. Among the cereals, wheat will have
greatest demand increase--about 52 percent over the 15 years from 1966 to
1980. As clearly seen in Table 4.5, much of the increase arises in urban
areas where the high rate of growth in per capita income (5.L percent per
year) is combined with a high income elasticity of demand (0.70). The
projected per capita demand for wheat in urban areas will reach an
unprecedented level of about 80 kilograms--some 78 percent above the base
year level, Such high level of demand may not be generated in reality
because of the high income elasticity may not hold when per canita incomes
reach the higher levels., Consumers shift from inferior to superior
cereals and from food grains to non-cereal foods as a result of increase
in incomes. The degree of such shifts and their influence on total food
demand will depend mainly upon the relative importance of various socio-
economic groups, relative income levels, and income elasticities of demand
for the different types of food. Under these circumstances, materiali-
zation of the projected level of demand for wheat appears improbable, and
most probably nutritionally undesirable. An important point to have in
mind is that in projections, the direction and relative magnitude of
changes are more useful and more meaningful than the actual numerical
results.

The per capita demand for all products in urban areas is expected
to be higher than in rural areas; within the rural sectors the non-farm
demand appears to increase more rapidly than the farm demand. The gaps in
per capita demand among the three sectors will grow larger and larger,
primarily due to the differences in the base year per capita consumption

levels and rates of growth in per capita incomes. The widening gap will
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be more pronounced between the rural and urban areas than within the rural
sectors., Careful inspection of the absolute levels given in Table L-5
reveals the differential rates of increase in demand among the sectors.

Figure L-1 shows graphically the projected per capita demand for
all products. The absolute levels and the rates of increase can be
visualized from the graph. Per capita demand for barley is highest until
around 1979, but teff demand is higher from then on because of relatively
higher rate of growth in teff demand arising in the urban sector. Although
the base per capita demand for sorghum is high, its rate of growth is
relatively gradual. Although not as sharply increasing as for wheat, per
capita demand for pulses and oilseeds is indicated to increase at higher
rates than shown for cereals other than wheat.

The results derived in this study are comparable to previous per
capita projections, such as those made by FAO of United Nations. The
results of the FAO projections are shown in Table 1.6, page 23. The
indicated per capita demand for each commodity in Table 4.5 should be
converted into the corresponding net consumption (by multiplying by the
extraction rates given in Table 2.1) prior to any comparison., Though the
two projections are on the average within the same range, the rates of
growth in this study are higher. The differences arise mainly from the
variation in the projection models and rate of growth in per capita
consumption employed in the two studies.

Estimated per capita consumption in the base year, 1966, and
projected per capita demand for cereals, pulses and oilseeds during 1970,
1975 and 1980, are shown by provinces in Table L.6. The projections are
based on the assumption of uniform per capita incomes in corresponding

sectors and uniform income elasticities of demand for all provinces.,
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Since the base year per capita consumption is founded on provincial
estimated production and roughly estimated interprovincial commodity
import and export, the results contained herein should be considered as
rough indicators rather than final figures.

Because of production disparity and differences in culture and
food habits, consumption of cereals, pulses and oilseeds vary considerably
among regions and provinces in Ethiopia. In a subsistence economy,
especially in rural sector, people tend to consume more of products grown
locally and less of those imported from other areas or provinces because
of transport limitations and cultural factors. As a consequence, large
differences in per capita demand for specific products exists among the
provinces. This condition is expected to narrow with more monetization
of the economy and better interprovincial communication as development of
the country progresses.

Per capita demand for cereals other than wheat in each province
is projected at annual rates of 0.2 percent for rural farm, O.L percent
for rural non-farm and 2.2 percent for the urban sector. Wheat has the
highest income elasticity (0.70), and the demand is projected to increase
at the rate of 0.35 percent for yural farm, 0,70 percent for rural non-
farm, and 3.78 percent for urban areas. Pulses and oilseeds with income
elasticities of 0,50 and 0.60 will enjoy demand growth at higher rates
than that for most cereals (see Appendix B- Tables). The average
percentage increases in per capita demand from 1966 to 1980 in all
provinces, both in rural and urban, is as follows:

Barley Corn Sorghum Teff Wheat Pulses Qilseeds
Rural 3.4 2.7 2.7 3.0 5.3 3.9 k.5
Urban 25.6 34.0 2.2 36.3 7.4 L7.9 59.k
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In spite of equal rates of increases in all provinces over the projection
period, the absolute level of per capita demand shows large differences
among the provinces because of average per capita consumption levels for
the base year, 1966. As a result, the increases in absolute terms will
be much greater in those provinces for which the per capita demand is
higher in the base year, so that the differences among the provinces will

widen through time.

Aggregate Demand

The demand projections at the aggregate level are computed as
products of the projected population and per capita demand for the
individual crops. Aggregate demand in rural farm, rural non-farm and
urban sectors were projected separately by provinces, and the final results
were summed to obtain the provincial total demand for each crop as
presented in Tables 4.7 to L4.13., The aggregate demand for all Ethiopia
appears under the last column "Total," in all tables of projected total
demand for the provinces.

The demand projections indicate an aggregate increase of 67 per-
cent between 1966 and 1980 for the cereals--barley, corn, sorghum, teff
and wheat. The demand for the cereals as a group will rise to 6.7 million
tons in 1980 from L million tons in 1966, Over the same period the
demand for barley will increase by 56 percent, that for corn by 60 percent,
that for sorghum by 51 percent, that for teff by 66 percent and that for
wheat by 100 percent. Projections of pulses and oilseeds indicate demand
increases of 68 percent and 70 percent, or absolute increments of about
291 thousand tons and 1h6 thousand tons, grain equivalent, respectively.

Figure li.2 illustrates visually the increasing trend in aggregate
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demand for each crop. Each curve rises at a rate determined by population
and income growth rates, and by the income elasticity of demand for the
crop. The curve representing demand for wheat shows a sharp rise due to
strong income effects especially in the urban sector where 45 percent of
the total demand will be generated., An important point to remember here
is that population affects the demand for all products equally, and

that the population effect represents the dominant variable in Ethiopia
throughout the projection peried.

The strength of income effect on the demand for the individual
crops depends upon the corresponding income elasticity. High income
elasticities as in case of wheat, accelerate increases in demand while low
elasticity result in the demand growing at a lower rate, as is true for
barley, corn, sorghum and teff. Combinations of high per capita income
growth rates and high income elasticities result in large increases in
per capita demand. This case is illustrated by the per capita projections
of wheat demand in the urban sector.

Before getting to the discussion of the findings by crop it is
worthwhile to briefly explain the method of determining the population
effect and the income effect in changing the aggregate demand for a product.
According to our assumption, change in demand is a function of change in
population and change in per capita income. Then we can express rate of

change in demand as:

D=p+gn
where D = rate of change in aggregate demand
p = rate of population growth
g = rate of change in per capita income

n = income elasticity of demand
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The effects of population and income are additive. Absolute change in

aggregate demand can be determined by this simple equation:

AD = PDt—l + gnDt_l, or
AD = Dt—l(P + gn)
Whend = change
t = time or year, and the other variables are defined as above.

Using this equation, ome can also easily calculate the share or
percentage of the increase or decrease in aggregate demand for a product
can be attributed to change in population and that which can be attributed
to change in per capita income., The interested reader may do the
calculation himself, using the revelant growth coefficients provided in
the accompanying tables on population, per capita demand and total demand,

With regard to rural and urban demand, the projectims show an
appreciable gain for the urban sector in the share of aggregate total
demand for cereals, pulses and oilseeds. From the base period share of
8 to 9 percent, the urban population by 1980 will demand 26 percent of
the barley, 28 percent of the corn, 23 percent of the sorghum, 32 percent
of the teff, L5 percent of the wheat, 32 percent of the mulses and 31
percent of the oilseeds in Ethiopia. The share of the total demand
represented by the rural non-farm population remains almost constant at
an average of 2.8 percent, a very small decline from its share in the
base year. Demand in the rural farm population will decline from 88 per-
cent of the available supply in 1966 to only 70 percent of the projected
total demand in 1980,

The projected overall secular trend of aggregate demand for all
commodities is dominated by the rapid growth in urban demand, basically

arising from urban population growth at the rate of 9.1 percent per year
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and an urban income effect ranging between 2.0 percent and L.0 percent
per year. This means that demand for the consumer products in urban
areas will grow at compound annual rates of between 11 percent and 1l
percent. In contrast, demand in the rural sector will grow only from

1.6 percent to 1,8 percent per year.

Total demand for barley is projected to increase at a rate of 3.6
percent per year during the projection period, 1970-1980. At this rate
the level of demand will reach about 1,5 million tons, an increase of
0.5 million tons above the 1966 level (see Table L-7). Seventy-four
percent of the total demand will come from the rural population (71 percent
farm, 3 percent non-farm) and the other 26 percent from the urban
population (see Appendix B, Tables B-8,1, B-9.1 and B-10.1 and B-11.1).

Projections of demand for barley on the provincial level indicate
large variations in the absolute quantities demanded in the fourteen
provinces. The prineciple causes of the variation, assuming constant
relative prices, uniform incomes per capita, uniform income growth rates
and equal income elasticities, are (1) the differences in per capita
consumption in the base year and (2) the differences in rate of population
growth during the projection period.

The percentage shares of National demand for barley in each
province are highly related to the indicated percentage shares of pro-
duction. Shoa, Gojam, Arussi, Wollo and Begemdir together will form
about 75 percent of the total barley demand in 1980 as compared to 73.6
percent in 1966. A1l of the five but Shoa (which will increase its share

from 18 to 26 percent) will lose importance gradually over the projection
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period as a result of their relatively slow population growth rates.
In general, large annmual increases are to be expected in Shoa and
Eritrea because of their large and growing urban populations and high per
capita consumption rates. The other provinces will increase demand for

barley at a modest average rate of 2,2 percent per year.

Corn

Of the projected total demand for corn of 1.1 million metric tons
in 1980, 56 percent is expected to come from four provinces--Shoa, 2l
percent; Sidamo, 13 percent; Harar, 10 percent; and Eritrea about 9 per-
cent. Other major provinces such as Tigre, Wollega, Wollo and Gojam will
make up about 27 percent of the aggregate demand. The highest percentage
increases in demand for corn are expected in Kaffa and Eritrea--129 per-
cent and 118 percent each above the 1966 levels. Percentage increases
over 1966 levels in the other provinces will be between 31 percent and
45 percent,

The aggregate demand for corn by provinces and by sectors is
shown in Table L-8 and Appendix B, Tables B-8.2, B-9.2, B-10.2, and B-11.2.
On the average 72 percent of the demand for corn in 1980 can be expected
to arise in rural sector. This is a big shift from 1966 when 91 percent

of the demand came from the sector of the population.

Sorghum

Demand for sorghum will increase from 0,9 million tons in 1966 to
1.L million tons in 1980, or by 51 percent. Of this demand in 1980, 20
percent will be generated in Harar, also the largest producer, and about
70 percent will come from Shoa, Eritrea, Wollo, Begemdir, Gojam, Tigre and

Wollega; the other 10 percent will be divided among the remaining six
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provinces. The magnitudes of demand in the rural and urban sectors vary
from province to province., The projection shows that on the average 77

percent of the aggregate demand in 1980 will accrue in rural areas,

Teff

The second largest increase in aggregate demand will be expected
for teff, Consumption of teff as a direct food exceeds any other product
in Ethiopia, and above all it is the most preferred food item among
cereals, especially in rural areas, The level of demand for teff will
reach 1.5 million tons in 1980 contrasted with 0,9 million tons in 1966
and 10 million tons in 1970. This amounts to 66 percent growth over the
fifteen years, or a L.l percent increase per annum, Demand for teff in
the urban sector will register an increase of 391 percent compared to
only 27 percent in the rural sector.

Provincial distribution of demand for teff will undergo large
shifts among the provinces. The most urbanized provinces such as Shoa
and Eritrea will increase their share of the aggregate demand, whereas
the less urbanized provinces will have a decreasing share. Demand in
Shoa, for instance, will make up 32 percent of the total demand in 1980
compared to only 23 percent in 1966, Likewise, Eritrea's share will
increase from 6 percent to 8 over the period. This clearly demonstrates
the effects of high growth rates in population and per capita income in
the more urbanized provinces,

On the basis of the underlying assumptions, by 1980 about 79
percent of the aggregate demand for teff will come from only seven
provinces--Shoa, Wollo, Eritrea, Tigre, Gojam and Begemdir. As a group,

these provinces represented 76 percent of total demand in 1966. For
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detailed information on distribution of demand by province and sector see

Table L-10 and Appendix Tables B-8.4, B-9.L, B-10.4 and B-1l.l.

Wheat

Between 1966 and 1980, the total all-Ethiopia demand for wheat
is projected to increase by about 100 percent to 1.1 million tons. The
major contributing factors are the population growth in the rural sector
and both the income effect and the population effect in the urban sector.

The increase in total demand for wheat will be most marked in
urban areas, where consumption is indicated to rise by about 500 percent
over the projection period. With the 9.1 percent vooulation growth, 5.k
percent per capita income growth and an income elasticity demand of 0.70,
the total demand for wheat in urban sector will rise drastically, putting
an upward pressure on the aggregate demand in the entire country. 1In
Shoa, the most important wheat producing and consuming province, demand
will rise by nearly 187 percent over the base year. At this rate, demand
for wheat in Shoa will be about 41.2 percent of the total demand in the
whole country by 1980.

The second largest demand will come from Eritrea, where production
is insignificant, but consumption will rise rapidly as a result of the
large urban population with higher income growth rate. Eritrea's share
in the 1980 total Ethiopia demand will be 11.8 percent as contrasted to
7.6 percent in the base year. The shares of other major producing and
consuming provinces such as Arussi, Gojam, Begemdir, and Wollo are
expected to decline due to their relatively lower nooulation growth,
especially compared to urban provinces such as Shoa and Eritrea.

The most striking finding in the prospective demand for wheat is
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the drastic shift in importance of rural and urban areas, Demand for
wheat arising in urban areas accounted only for 1k percent of the 1966
total and 22 percent of the 1970 total, whereas the projection indicates
urban demand will increase to 32 percent in 1975 and L5 percent in 1980,
This means that 80 percent of the total population will generated only a
little more than half of the total demand for wheat. The validity of the
results depends entirely upon how will the underlying assumptions,
especially rate of income growth and income elasticity of demand, repre-
sent the actual situation, If the assumed coefficients of income and
elasticity are good estimates of what actually is occurring in the

Ethiopian consumer economy, then the projected results should be accurate,

Pulses

Results of the projections of total demand for pulses in individual
provinces are shown in Table 4-12, The corresponding demand projections
by sector are shown in Appendix Tables B-10,6 and B-11,6. As the result
of increases in population and per capita consumptioq, total demand for
pulses is projected from Ll)y thousand tons in the base year to 719
thousand by the end of the projection period. This corresponds to an
annual increase of about 4.2 percent.

Over the decade, 1970-80, the rural population will continue to be
the major consumers of pulses, but with slow growth in per capita
consumption; the rural share of total demand will decrease substantially
from 30 percent in 1966 and B6 percent in 1970 to 78 percent in 1975 and
68 percent in 1980. Demand is projected to rise fastest in the urban
sector where per capita incomes are high, and population growth is

relatively fast. However, the fact that pulses and meat are close
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substitutes in Ethiopia may mean that the income elasticity coefficient
used in the projections is high, especially at the higher income levels,
From experience, people in Ethiopia both rural and urban, tend to
substitute meat for pulses as their incomes increase. At high levels of
income consumption of pulses becomes less and less important, On the
other hand the fact that pulses are perfect complements of teff, corn and
sorghum in human food consumption in Ethiopia, would indicate notable
increases in demand for pulses as demand for the cereals increases. This
hypothesis may be true especially for the low income group of urban
consumers and among the rural consumers as a whole,

Like the other food crops considered in this study, the variations
in growth of demand for pulses among provinces is accounted for by the
variations in population growth by sector. Increases in total demand for
pulses from 1966 to 1980 range from 134 percent in Shoa to 21 percent in
Gojam, Except in Eritrea where the projected increase is 96 percent, all
other provinces are projected to have increases ranging 23 percent to 60
percent. The combination of high population growth and strong income
effect is illustrated by the unprecedented increases increases indicated
for Shoa and Eritrea, where about 70 percent of the projected urban
population will be found by 1980,

Among the major consuming provinces, the projections indicate that
Shoa and Harar will remain the dominant consumers, representing L7 percent
of the expected total demand--7 percent above their combined share in
1966, Eighty-six percent of the total demand for pulses in 1980 will be
accounted for by one-half of the provinces--Shoa, Harar, Wollo, Eritrea,
Tigre, Gojam and Begemdir., However, except Shoa and Fritrea, which will

gain 11 percent and 2 percent over their 1966 shares, all will register
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declining percentage shares of the total demand. The minor consuming
provinces will continue to account for a small share of total demand--a

loss of about 2 percent to 1l percent by 1980.

Oilseeds

Aggregate demand for oilseeds, both in seed and oil form, is
projected to increase at L.2 percent per year during 1970 to 1980,
reflecting the over all rate of population growth and a strong positive
demand response to per capita income growth. Due to rapid population
growth as well as increasing inqome levels, total demand in urban areas
is expected to increase at 12,5 percent per year. Total demand in
rural sectors will rise at only 1.8 percent per year (1.7 percent in the
farm and 2.1 percent in the non-farm componant).

At the above rates, the aggregate demand for all Ethiopia will
rise from 224 thousand tons in 1966 and 255 thousand tons in 1970 to a
high level of about 379 thousand tons at the end of the projection period.
Projections by sector indicate a large increase in the share demanded by
the urban population. Out of the total demand in 1980, 31 percent or 118
thousand tons will arise in urban areas (see Appendix, Table B-11.7), and
69 percent or 261 thousand tons in rural aress (see Appendix B-10). The
most surprising development in demand for oilseeds is the large change
in urban share during the 1970's. Urban demand constituted only 9 percent
in 1966 and 1k percent in 1970, but is projected to reach 21 percent in
1975 and 31 percent in 1980. As already indicated large shifts of
varying magnitudes are expected in the demand for all products included in
this study, because of the differences in the effects of the demand

determinants between the rural and the urban sectors.
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The results of the separate projections by province indicate that

the total demand increases will be faster for the more urbanized provinces
than for the more rural oriented provinces. By 1980 Shoa and Eritrea
each will have total demand increases of 1L3 percent above 1966 levels.
Increases for the other twelve provinces range from 35 percent for
Illubabor to 57 percent for Sidamo. The absolute total demand levels by
province are given in Table L4-13.

About 87 percent of the national total demand for oilseeds will be
generated in eight provinces--Shoa, 30 percent; Harar, 12,1 percent; Wollo,
10.8 percent; Eritrea 10.L percent; Tigre, 8 percent; Wollega, 5.L per-
cent; Begemdir, 5.2 percent and Gojam, 5 percent, This group consumed
about 8L percent of the total supply in 1966, but Shoa and Eritrea
alone account for the higher share for the group by 1980. The declining
importance of the majority of the provinces can be explained by their
relatively low proportion of the total population and lower rates of
population growth in rural areas. Moreover, though not yet established
through any type of study, it appears that in most rural areas, par-
ticularly the remote ones, consumption of oilseeds in extracted oil
form is not habitual because of economic unavailability, lack of awareness,
and food habits. However, with economic develomment and rural trans-
formation, this situation is expected to change as cash purchasing power
increases, distribution of processed food products starts expanding and
consumers gradually develop tastes and preferences for vegetable oils.

Total rural demand distribution among the provinces does not show
large shifts. 1In fact, all provinces virtually retain their 1966 and
1970 positions throughout the projection period under the assumption of

uniform income effects. About 83 percent of the rural total demand is
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expected from the above listed eight provinces where 78 percent of the
total rural population will reside by 1980. The three major demand
provinces will be Shoa, 18.L percent; Harar, 15.9 percent; and Wollo,
1.1 percent of the projected total rural demand for oilseeds in
Ethiopia,

In regard to the urban total demand, Shoa and Eritrea alone will
account for about 7L percent of the country total in 1980 (compared to
60 percent in 1966). This is not surprising when the rates of urban
population growth of the two are contrasted with those of the other

provinces,



CHAPTER V

SUPPLY-DEMAND BALANCE

AND TMPLICATIONS

The importance of knowing the relationships between suoply and
demand for food grains during the process of economic development in a
country has been emphasized in Chapter I and elsewhere in this report.
Independent projections of supply and demand usually provide little
insight into the prospective future food situation in an economy; a
comparison of the two is necessary in order to determine probable balances
or imbalances. Awareness of the supply-demand relationships provides
information or guidance for the formulation of policies with (1) respect
to production, (2) inter-provincial and international food grain trade,
(3) price support and control programs, (L) improved nutrition programs,
and (5) programs to help solve the foreseeable production, distribution
and consumption problems. Thus, comparison of supply and demand pro-
Jections for the commodities under consideration in this study becomes an
integral part of the research in order to test the hypothesis that
"domestic supply of food grain may not keep in pace with domestic demand
in Ethiopia."

In this chapter, then, the findings in Chapters III and IV are
brought together and the results are presented in tables with only brief

explanations, Since supply projections are based on gross production, it
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is necessary to deduct those quantities which will be diverted from human

food uses such as seeds, wastages and industrial uses, if any.

Demand for Seeds

Generally, Ethiopian farmers are generous for one reason or the
other in the application of seeds per unit of area. Seeds used by the
majority of the farmers have very low wiability and purity, so that heavy
application is almost necessary under the existing farming practices.
Preliminary surveys of seeding rates in few parts of the country have
disclosed large differences among regions depending upon soil fertility
and structure, availability of moisture and intensity of weeds. Hence,
use of the same rates of seeding for all provinces may be quite
unrealistic,

In spite of the above problem, projections of demand for seeds is
carried out on the assumption of uniform and constant rates of seeding for
each crop as shown in Table 2,1, These average rates are reasonably
comparable with case study findings in Shoa, Arussi and some of the major
grain producing northern provinces., The projected resulis, obtained by
multiplying the projected area by the seeding rates, are presented in
Appendix C, Tables C-1,1 to C-1.7. Alternative projections have been
made for barley and wheat at lower seeding rates (100 kgs. per hectare
each); the latter assumptions are reflected in the second alternative
supply curve in Figure 5.1. Results in tabular form have been omitted.

Under the assumptions of constant seeding rates, demand for seeds
directly varies with change in the projected area planted. Large
increases in area would entail large demand for seeds. Expressed as

percentage of the projected gross production, the projected demand for
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seeds in 1966, 1975 and 1980 is as follows:
Barley Corn Sorghum Teff Wheat Pulses 0ilseeds

1966 16% 5% 8% 8% 178 10% %
1975 and 1980  1L% 5% 5% 7% 182 10% Lz
The projection does not account for the possible lower seeding rates
which can be achieved with the expanded utilization of improved seeds
and commercial fertilizers, Therefore, the results are subject to further
modification for those provinces or areas having access to modern inputs

which may change the traditional seeding rates.

Wastages

Another factor which determines level of available supply of food
grains is that of losses on the farm and in the market channels. During
the process of harvesting, threshing, storing and marketing, considerable
amounts of cereals, pulses and oilseeds are believed to be wasted in
Ethiopia. However, except for rough estimate of percentage losses, a
detailed analysis of physical or quality losses as caused by various
agents is not yet determined for most crops.

The projected quantities of wastages based on the assumptions
given in Table 2.1 are shown in Appendix C, Tables C-2,1 to C-2.7.
Alternative projections with assumptions of lower percentage losses--
barley, 10 percent; corn, 7 percent; sorghum, 7 percent; teff, 15 percent;
wheat, 10 percent; and pulses, 3 percent--also are shown graphically in

Figures 5.1 to 5.2.

Surplus and Deficit
The last columns in each table (Tables 5.1 to 5.7) show surplus

and deficit supplies of cereals, pulses and oilseeds for the entire
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country. The indicated figures roughly apnroximate quantities that would
be exported or imported. More precisely, those with positive signs
represent potential exports while those with negative signs represent
potential imports. Giwven all the assumptions regarding supply and
demand, the projections indicate major deficits in all products except for
sorghum and oilseeds. 1In other words, if domestic supply continues to
increase at the average rates of the previous decade, 1961-70 and if
demand increases at the rates determined by rates of population growth
plus the product of assumed rates of per capita income growth and income
elasticities of demand, the secular trends noted in the supply-demand
balances are likely to occur.

Supnlies of barley, corn, teff, wheat and pulses will be short of
their respective demands by 7 percent, 20 percent, 25 percent, 45 percent
and 25 percent by 1980, Figures 5.1 to 5.3 show levels of supnly (also
see Appendix C Tables C-3.1 to C-3.7) and demand for the seven products
during 1966 to 1980. 1In Figure 5.1 the upper curves show the levels of
barley supnly and demand by years. The upper supnly curve represents the
second alternative projection based upon assumptions of lower rates of
seeding and wastage; it indicates a substantial surplus through the late
1970's to 1980, but demand is rising at a higher rate so that the surplus
is narrowing. Under the first alternative projection, barley supply
remains below the demand level from 1973 onwards.

The lower curves in Figure 5.1 show the projected levels of supply
and demand for wheat; they depict an ever expanding dificit from L8
thousand tons in 1966 to almost half a million tons in 1980, The large
difference in rates of growth in supply and demand for wheat have been

indicated in the last two chanters; the slopes of the lines illustrate
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the difference and its consequence.

Figures 5.2 and 5.3 show the relations between supply (two
alternatives) and demand for sorghum, corn, teff, pulses, and oilseeds.
The two charts are read and interpreted in the same manner as Figure 5.1.

From Tables 5.1 to 5.7, it is easy to see that Eritrea, Tigre
and Shoa are projected to experience a continuously increasing deficit
throughout the projection years. Eritrea and Tigre had chronic food
deficits during the past decades and the projections suggest that the same
situation will continue unless production increases at higher rates to
cope with the increases in demand. Shoa which has been a surplus province
in wheat and pulses, and deficit in the others during the previous decade
turns out to be the largest projected deficit province in all commodities
because of the rapidly increasing demand in the large urban areas. How-
ever, without the demand arising in the capital city Addis Ababa, Shoa
would be the largest surplus province. Serious shortages for all grains
except sorghum are to be expected in Harar, Kaffa, Illubabor, Gemu Goffa
and Sidamo will have small surpluses or be in balance in corn, sorghum and
barley, but are projected to have shortages in other commodities. On the
average, Gojam, Begemdir, Arussi, Wollega and Bale will be producing more
than their respective demands for most commodities creating some
exportable surplus to the deficit areas.

On the provineial level, various surplus and deficit trends are
observed from the projections. In Table 5.1, Arussi, Bale, Gemu Goffa,
Illubabor and Wollega indicate growing surpluses during the projection
period. Gojam has a surplus of barley, but it is declining gradually.
Shoa, Wollo and Harar, Eritrea, Tigre will be major deficit provinces

while Kaffa and Sidamo will be self-sufficient or surplus areas through
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the mid-1970's. Specifically, of the projected 135 thousand tons of
surplus barley, 83 percemt will be found in Arussi, Gojam, Bale and
Wollega; Arussi alone will have half of the surplus. On the other hand,
large deficits are indicated for Shoa (55 percent), Harar (15 percent) and
Eritrea (14 percent of the 236 thousand tons total provincial deficit in
1980).

The projected balances for corn point to increasing deficits in
the central and northern provinces,with Shoa, Arussi, Begemdir, Wollo,
Tigre and Eritrea composing 94 percent of the total provincial deficit.
Again, Shoa and Eritrea will have major supply-demand imbalances due to
the substantial increases in their demands. Begemdir and Harar will be
slightly deficient throughout the projection period and tend to increase
in the same direction beyond 1980. Wollega will supply 55 percent of the
total projected surplus in 1980, and Kaffa and Illubabor together will
contribute another L2 percent. Among the major corn producing and con-
suming provinces, Gemu Goffa and Harar will fall among supply deficient
areas due to low rates of increases in production relative to increases
in total demand.

Shortages of sorghum supply in Shoa, Tigre, Gojam and Kaffa will
continmuously rise during the projection period while Eritrea and Bale will
tend towards self-sufficiency. Shoa, Tigre and Gojam together show 96
percent of the total deficit. The biggest surpluses in sorghum are
expected to arise in Begemdir, Harar and Wollo (65 percent of total
surplus). Begemdir alone will account for about 30 percent of the
surplus, confirming the Ethiopian Government expectation as expressed in
the Third Five Year Development Plan., Other provinces with substantial

surpluses are Illubabor, Gemu Goffa, Arussi, Sidamo and Wollega. The
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projections indicate total supply of sorghum in excess of total demand by
22 percent by 1975 and 28 percent by 1980, indicating the possibility of
declining sorghum prices and expanding exports. As shown in Tablé L
the total surplus over the damestic demand is projected to reach more
than one-half million tons by 1980.

Unlike the situation for the other commodities, demand for teff
notably exceeds the supply in all provinces except in Gojam, Begemdir,
Wollega and Bale. These four provinces are projected to produce a surplus
of 233 thousand tons, of which Gojam will make up 67 percent and Begemdir
26 percent. However, Gojam, Begemdir and Wollega show declining secular
trends in available surpluses. Shoa, though the second largest producer,
is expected to have the largest deficit, followed by Eritrea. Of the
projected 605 thousand tons of provincial total deficits (sum of deficit
in each province), Shoa will account for LO percent, Eritrea 17 percent;
Harar, 10 percent; Tigre, 9 percent; Sidamo, 7 percent; Arussi, 5 percent;
and the other provinces 12 percent.

Substantial deficit or surplus in teff will likely cause a special
problem, Teff is neither an importable nor exportable commodity at
present, because only Ethiopia produces and consumes this crop. Both
supply and demand for teff appear to be highly inelastic, which means
that any shortage or excess supply would inflate or depress teff prices
under a free competitive market system. According to the projected
deficit supply or teff--one-third of the projected supply in 1980--rises
in price will be inevitable, at least in the deficit provinces. To
further aggravate the situation, appreciable deficits also are indicated
for the substitute commodities such as wheat and corn, so that there will

be upward pressure on the prices for these crops too. It is an important
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point to remember that the indicated gaps between supply and demand may
be avolided by careful planning and effective implementation, but if recent
trends are allowed to continue, the projected deficits are very likely to
occur in the years ahead,

The projectims indicate a large wheat supply-demand imbalance,
even greater than that shown for teff, but it is probable that the apparent
wheat deficit is less soundly based than that for teff or other commodi-
ties. During 1970 to 1980 wheat domestic supply is projected to increase
only by 13 percent while demand is projected to inerease by 70 percent.
Although, Ethiopia is a wheat importing country, it seems unlikely that
the seventies will show a continuation of the rapid rate of increase in
demand as suggested by the projections, so as to be deficit by 83 percent
of the domestic supply by 1980. The trend projections for supply do not
fully reflect the recent high yield increases during late 1960's and
early 1970's; to the extent that this is true the projected level of
production for 1980 is underestimated and the deficit may be smaller than
that shown by the projections.

The most severe shortages of wheat are projected for Shoa and
Eritrea, which together by 1980 will produce less than a quarter of the
total national supply and demand more than half of the total national
demand. The total provincial deficit of wheat is projected at about 536
thousand tons, of which Ll percent and 22 percent are indicated for Shoa
and Eritrea, respectively (see Table 5.5), Other likely major deficit
provinces include Harar and Tigre, accounting for 22 percent of the total
shortage, while only 12 percent is projected to occur in the other eight
provinces., Arussi and Bale have a projected surplus of 38 thousand tons

over their own demand, but this represents only 7 percent of the deficits
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registered in the other provinces.

Comparison of the projected supply and demand for pulses discloses
the possibility that Ethiopia's pulses exports may decline, and the
country in time may become substantial importer under the assumptions held
in this study. The supply-demand balance indicated in this study
conflicts with .the efforts and intentions of the Ethiopian Government to
rapidly increase production of pulses for export. However, when the
past low achievement of increasing production as planned or intended is
considered, the projected supply-demand relationships appear reasonable
under the assumption adoﬁted in the study.

Table 5.6 shows about 1l percent excess of supply over domestic
demand in 1966 (the actual export to foreign countries). In contrast, the
projections indicate excess demaznd of 11 percent in 1975 and 3L percent
in 1980. Considering increasing demand, particularly in the rapidly
expanding urban areas as well as past experiences (see Table 1.1) the
indicated trend is likely to come about if effective counterbalancing
actions are not taken,

Regarding provincial balances, Wollo, Gojam, Begemdir and Arussi
should be in positions to meet their own demands and have about 75
thousand tons for possible shipment to the supply deficient markets in
the other provinces, Shoa, which had substantial surplus in earlier
years, will produce short of its total demand by 17 percent in 1975 and
about 1O percent in 1980. Shoa together with Harar, Eritrea and Tigre
is expected to account for 93 percent of the total provincial deficit
projected for 1980. Some of the other provinces will be in balance, and
some will have moderate deficits by 1980,

The large statistical difference between the projected supply and
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demand results is an excess supply of 122 thousand tons of oilseeds for
the country as a whole in 1980; this is about 25 percent of total supnly.
The projections indicate that oilseeds exports can increase substantially.
However, the demand estimates used in this study may be low (see Chanter L),
and the exportable surplus may not be as great as indicat ed by the pro-
jections.

The rise in the exportable surplus comes entirely from Begemdir,
Gojam and Wollo, the three major producing provineces., Of the total
surplus of 206 thousand tons, Begemdir represents 55 percent, Gojam 33
percent and Wollo 11 percent. Provinces such as Arussi, Harar, Illubabor,
Kaffa, Tigre and Wollega are slightly deficit but tending toward self-
sufficiency in the long run. In contrast, Shoa, Eritrea, Gemu Goffa
and Sidamo are projected to experience increasing shortages throughout the

projection period (see Table 5.7).

Estimated Quantities Entering Market Channels

In peasant agriculture, farmers produce subsistence crops pri-
marily for their own families' consumption rather than for sale in the
market. This does not mean that farmers consume one hundred percent of
their produce; it simply means that production is not on a commercial
basis. In Ethiopia, the peasant farmer produces some surplus over what
the family prefers to consume and sells the surplus in the market in
order to purchase non-farm goods and services to meet personal and
community financial obligations. However, the amount of this surplus
varies among farmers, regions, and provinces and with size of farms,
access to market and state of technology. Results of a case study on

different sizes of farms in Ethiopia illustrate existing marketing
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With rapidly increasing demand for food in urban areas as a
result of high population and income growth, information on the quanti-
ties marketable in each province and for the country as a whole becores

a need for planning establishment of facilitieé and improvement of the
market system., However, the nature and structure of the existing market
system pose difficult problems in attempting to measure the amount of a
commodity marketed in a given province.

On the basis of the projected supply and demand, surpluses and
deficits, assumptions were made to estimate quantities marketed in each
provinces for 1965, 1970, 1975 and 1930. The fact that according to the
projections some provinces are expected to have surplus in some years and
deficit in other years complicates the estimation, and makes different
assumptions necessary.

In a previous study conducted by Stanford Research Institute
Mission to Ethiopia, 1967-1969, it was estimated that 100 percent of the
rural non-farm, 95 percent of the urban, and S percent of the rural farm
total demand for cereals and pulses are procured through market channels.hh
It was further indicated that these percentages vary among the provinces
and among large and small cities. Because of availability of modern oil
extracting factories, home processing of oilseeds appears to have declined
rapidly during the recent past decades so that increasing percentages of
consumed oil are purchased from market. On this premises, it was estimated

(author's judgement) that urban and rural non-rural farm population

h3Thodey, Marketing of Grains and Pulses in Ethiopia, p. 7L.

thbid., pp. 28-33.
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purchase 100 percent while rural farm population purchase 80 percent of
their total consumption requirements,
Without considering the provincial variation, then, the quantity
to be marketed in a surplus province can be estimated by this simple

equation:

(5.1) Qs =%i=lPijDij+Sj

Where Q; = Quantity in market channel in a surplus province in a given year
J = year
i = population sector
P = assumed percentage of total demand for a given product purchased
from market.
D = total demand
S = surplus in the given year

The equation assumes the disposal of all surplus commodities during the
given year, e.g., neglects possible increases or decreases in carry over.
In supply deficit provinces and percentage of total demand purchased
from market, urban and rural, most likely will be higher than in the
surplus provinces. However, the approach through demand was abandoned
to minimize the risk of errors. Instead, the problem was approached
through supply, based on results of the SRI study and other case studies
on peasant farms which found that farmers sell certain percentage of the
produce., In Ethiopia, even if production does not satisfy family con-
sumption needs, farmers tend to sell certain portions of their food grains
to buy non-farm goods and services, and more seriously to pay taxes and
debts, particularly in provinces where no cash crops such as coffee are
grown. The amount sold appears to vary according to cash need, farm size,

type of crop, market prices and other considerations,
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Based on the results of the aforementioned case studies, the
following assumptions on marketable surplus as a percent of production for
each crop were used uniformily for all provinces showing deficits.

Barley Corn Sorghum Teff Wheat Pulses Oilseeds

30% 30% 30% 20% 50% 30% 80%
Then, the quantity of a commodity that enters the market channel in a
deficlt province can be expressed as:

(5.2) de = st + Dj

Where Q4 = quantity entering market channels in a deficit province in a
given year.
J = year
P = percent of domestic supply (province) assumed to be marketed
S = supply
D = deficit

Similar to equation (5.1), this equation assumes inshipment of all
commodities eguivalent to the indicated deficits, despite the low inter-
provincial product movements and strict policy controlling grain imports
from other countries. Moreover, extrenal supply response for teff, which
is projected to be nationally deficit, is perfectly inelastic so that any
shortage of supply cannot be alleviated through import. Hence, the
estimated quantities of teff, and to some extent other nationally deficit
commodities supposed to get into market channel remain theoretical at
least by the amount of national deficits indicated in Tables 5.1 to 5.7.

Table 5.8 shows the results of estimated yearly quantities of each
commodity to be handled (either bought or sold in a single transaction) in
market channels, including on-farm transactions in each province and for

the country in total. The indicated total for the country is obtained by
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simple addition of the provincial results, hence, apparent double counting
by the amount of total provincial surplus less the national surplus in
case of sorghum and oilseeds and by the amount of total orovinecial
surplus in case of other commodities. In other words, the quantities
involved in irterprovinecial shipments are double counted, once in exporting
provinces and again in importing provinces.

In conclusion, it should be realized that these estimates are only
indicative of the relative importance of individual provinces as to the
expected magnitudes of the commodities passing through the market channels
from producer to consumer. The estimates may provide only rough guide-
lines for needed adjustments or additions to the existing marketing
facilities on basis of priority. The validity of the estimates depends
entirely upon the plausibility of all underlying assumptions employed in
this study. It is hoped that the effort will serve to stimulate further
studies to establish the needed data and recduce the need for estimations
and assumptions. The dramatically increasing demand for food in urban
areas and the increasing imbalances among provinces are suggestive
indicators not only for the need to increase production but also the
urgent need for development of the market system to enhance orderly flow

of commodities from producer to consumer.



CHAPTER VI

SUMMARY AND CONCLUSIONS

In this study the supply and demand for cereals, pulses and oil-
seeds in Ethiopia were projected over the period 1970 to 1980, and on the
basis of the projections grain balances were investigated on both the
national and provincial levels. The purpose of the study was to provide
detailed information to the economic development planners for improving
production and distribution of food grains in Ethiopia.

The review of literature disclosed the existing potentials and
limitations of increasing food production in Ethiopia. It was found that,
given the large investment requirement, production can be increased sub-
stantially through expanding cultivated areas in unsettled or thinly
settled regions. Furthermore, it was pointed out that production can be
increased through teaching and convincing the farmers to use improved
farm inputs, establishing proper farm credit institutions, supplying the
recommended inputs at the right time and place, and providing conducive
land tenure and market incentives. Such programs are complex and
formidable for existing conditions in Ethiopia, however.

In order to determine the projected levels of supply, historical
data of crop production for 1961 to 1970 were fitted by an exponential
regression equation on a rather pessimistic assumption that the future
production trends could be best estimated on the basis of trends evident

in the previous decade. The provincial historical data were estimated by
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both objective and subjective methods on the basis of 1966 estimates.
Projected levels of production for the count}y as a whole are summarized
in Table 6. The levels of supply shown in the Table were derived by
deducting the projected quantities of seeds and wastages from the pro-
jected production,

Analysis of the supply shows varying increases among the com-
modities from the base year to 1980. Sorghum and oilseeds are expected
to increase substantially relative to the other commodities because of the
high rates of growth established during the late sixties. Projected
increases in the supply of barley are modest while those for the other
grains show rather poor prospects. On the average, high rates of growth
in supply are expected in Arussi, Shoa, Begemder and Eritrea, and these
trends are confirmed by the recent relatively high technological changes
being observed in these provinces. With respect to distribution, seven
of the fourteen provinces, namely Shoa, Gojam, Wollo, Begemder, Wollega,
Harar, and Arussi, account for 80 to 90 percent of the projected supply
of each commodity during the projection period.

Changes in demand for food products, as found by reviewing lit-
erature, are determined by changes in population, income, relative
prices, tastes and preferences. During economic development, as in
Ethiopia, change in population and income are the two major factors that
change demand for food grains or food as a whole., In spite of the rising
food prices in Ethiopia, the demand for the commodities was projected on
assumption of constant relative prices at the base year level, varying
only with population and income changes.

Projections of population using a logarithmic regression equation,

with a constant rate of growth of about 2 percent per annum indicate
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that population of Ethiopia will reach about 28.3 million in 1975 and
32.4 million in 1980. The results are comparable to the results of the
FAOQ projections for the same period (see Table 1.7). Projections without
disaggregating into rural and urban sectors predicted the vpopulation to
reach only 27.8 million in 1975 and 30,6 million in 1980, but these
results were not used in this study.

According to the projections, rapid urban population growth is
anticipated during the seventies while in rural areas it will tend to
remain low., Growth rates during 1970 to 1980 stand at 1.l percent in
rural areas and 9.9 percent in urban areas. The rapid relative shift of
population from rural to urban areas as a consequence of the differential
rates of growth probably arises from combinations of low death rates, high
birth rates and high migration rates in urban areas. Provincial population
projections, though subject to data limitations, reflect higher rates of
growth in the more urbanized provinces of Shoa and Eritrea,

The income effect on demand for a product depends on the income
elasticity for the product which varies among rural and urban consumers
and among income groups. Also, income elasticities vary among food
products, so that it was necessary to use different elasticities for
cereals, pulses and oilseeds. On the assumed per capita income growth
rate of 0.5 percent in the rural farm sector, 1,0 percent in the rural
non-farm sector and 5.4 percent in urban areas, the highest increase in
demand 1s expected for wheat, followed by oilseeds and pulses, because of
relatively high income elasticities, The income disparity between rural
and urban populations is causing a widening gap in per capita demand.

For example, from 1966 to 1970 the demand for whezt rose by only 5.3

percent in rural areas compared to a rise of 77.L percent in urban areas.
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The obvious short coming of the per capita demand projections in
this study is that the same income elasticities were used for both rural
and urban porulations. No nutritional consistency check has been made
due to the paucity of nutritional standard data for Ethiopia. Thus, the
high income elasticities combined with high rate of growth in per cepita
income have overstated the rate of growth in demand among urban people
in Ethiopla. The author feels that this result should be studied in more
detail prior to using the results for specific policy formulation.

Aggregate total demand was derived by multiplying the projected per
capita demand by the projected population. As shown in Table 6, increases
in demand for all commodities vary according to the income elasticities
and the initial differences in per capita consumption rates between rural
and urban areas. Commodities with high elasticities and high original
consumption levels in urban areas show relatively greater increases in
total demand over the projection period. Differential increases in
total demand for a commodity among the provinces is accounted for by the
differences in rates of population growth and the proportion of the tctal
population living in urban areas. Large increases are projected for
provirces such as Shoa and Eritrea, where the over-all population growth
and the proportion of the population living in urban areas are expected
to be high during the seventies.

The inadequate distribution and marketing facilities in Ethiopia
may impede the transformation of the potential demand intoc effective
market demand. Even if the supply matches the demand, the inefficient
movement of products from farm to urban consumers and the limited inter-
provincial communication may remain a serious problem,

The last four columns in Table 6 represent the statistical
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differences between the projected supply and demand for each commodity,
for total cereals and for the total of all products. It is evident from
the table that the gap between supply and demand in aggregate is
increasing at an increasing rate. Under the assumptions held in the
study, a deficit amounting to more than one-half million tons (7 percent
of total demand) for cereals alone is projected by 1980, By individual
commodity, the projected deficits range from L5 percent for wheat to 7
percent for barley. Prospects for sorghum and oilseeds appear good, with
substantial surpluses projected during the seventies. Severe shortages
are projected for the other commodities.

During the last two decades Ethiopia has been a small wheat
importer and the projection suggests imports will become more important
in the future. However, there is some tangible evidence today in
Ethiopia for not fully accepting this projected deficit in wheat. First,
wheat productivity per hectare has been increased substantially in the
two major producing provinces, Shoa and Arussi, (through expanding use cf
new variety seeds, fertilizers and farm machinery) during the last three
or four years, With the prospect for more extensive use of these new
inputs and improved handling at least in the two provinces and most
likely in Gojam, Begemder and Wollo as well, the chances of increasing
wheat supplies during the seventies appear to be good. Second, the pro-
jections of per capita demand appear inflated, particularly in urban
areas, because of the strong income effect under assumption of constant
prices. In reality, prices are not likely to remain constant in the long
run, especially for import commodities like wheat. In fact, wheat prices
in Ethiopia have risen from year to year because of the increasing demand

relative to domestic supply and the strict import policy. Rising prices
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usually restrain consumers from increasing their wheat consumption, which
means that per capita demand probably will be lower than projected. Thus,
with the high possibility of increasing domestic production and the
constraint of prices and rigid import policy, the gap between supply and
effective demand for wheat should be less than the projected levels,
however, wheat imports may still increase,

The projected supply deficit for teff obviously will entail special
problems exerting strong upward pressure on price unless domestic
production is increased materially. The rising price may induce increase
in production, particularly on commerciazl farms, offsetting some portion
of the projected deficit. 1In case production cannot be increased to
the level of effective demand, price control appears the best measure
to avoid the foreseeable adverse effects on the economy.

Pulses, which have been an export commodity and presently are being
exported, are projected to become deficit during the last half of the
projection period. The projected levels of demand for pulses may be high,
but the main problem seems to be the low projected increases in supply.
Perhaps more current production data reflecting the impact of the current
programs to increase output would show more realistic supply-demand bal-
ances for the pulses,

Deficits in corn apparently will be less serious relative to other
products. Sorghum, which is projected to be surplus, is a close substitute
for corn in most parts of Ethiopla. Moreover, implementation of commercial
corn production programs in Shoa and Sidamo Provinces most likely will
boost the supply at least enough to minimize import requirements.

Prospects for sorghum and oilseeds exports depend on the pressure

of effective domestic demand, the problems of marketing, the basic
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infrastructure for assembling the surpluses, the need to meet quality
standards of the importing countries, and upon world market prices,

In conclusion, it should be pointed out that the results of this
study are subject to several limitations of the statistical data. There
is a critical need for continuous revision and modification as soon as
more accurate and complete information is available. Factors which
directly or indirectly determine the direction and magnitudes of supply
and demand for food products need to be studied for more reliable and
realistic projections. It is hoped that the methodology and preliminary
findings of this study will help to stimulate the needed follow-up

studies.
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T23LE A-1, SSTIMATED ANNUAL KISTCRICAL (1961 TC 1970) AAC PRCGJEZCTED TOTAL APEA
UNCER CEREALSy FULSEs AND CILSEECS IN ETHICPiIZ, THROUGH 198C
fURET: 1God HECTARES)

EXPLNENT
ALEA

YZAR BARLEY CCRN SCRCHUM TEFF WFEAT PULSES 0IL SEEDS CO¥RINCD
1951 15€0 T44 1329 2206 517 709 673 8129
1962 1ssg 758 1351 2224 S46 710 6886 B273
1563 1636 793 1375 2252 G¢€3 1217 717 E473
1954 1544 796 13384 2129 562 739 733 8387
1965 16532 €12 1403 2147 S&9 755 T3z 6454
1g8¢e5 16¢¢ gie 1421 2143 171z 772 TE2 8615
1oe7 1694 B3al 14%2 2173 1721 765 778 8754
1583 1723 £41 1557 2168 034 768 Tee Bs52
1569 1744 £32 159% 2202 1C4l 765 . E02 LDt |
1973 171C 8488 1441 2162 1i54 766 g2z 9151
1971 17¢¢ BE4 1671 2153 1772 Teo6 836 9188
1972 1827 £9% i71a Li48 LS 7S aer 329%
1573 1:74 927 1768 2143 1CSE 7S¢ BE: S4.5
1574 18EC 919 1319 2139 1110 8C5 874 2518
1575 1871 939 1871 2134 L2122 B11l 89t 8.9
1676 18¢€z 941 1925 2130 1134 817 gG2 Q7L2
1977 1513 952 19893 212% 1i4g 823 q15 9E54
197§ 14935 962 £:.317 21zt 1158 823 92¢ §673
1679 1CEe S73 2C95 2117 1168 €35 94" 18285
19€EC 15117 SES 2ls4 2113 1182 8al 953 AEFED

A 1551.80 722,52 1301.28 2218.43 895,50 695.61 645,25

B 21,2727 23,7574 12,8638 =9.6342 25,9657 13,2164 27,9976

RSQ 0.9759 0.9656 0.,9689 0.1707 0.9836 0.8287 0.271¢

SCURCE:

CMSTATISTICAL ASSTRACT®, CENTRAL STATISTICAL OFFICE ETHIOPIA, 1965 T3 1970,
"WOPLD CROP STARTISTICS ARCA, PRCOLCTICN AKO YIFLD"s FAC, ROMS, 19%6 TC 1873,

BARLEY AT 1.00; Suiwrid™ AT 1.4037 GTHEFS AT 0.00.
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TESLE A-2e ESTIMATEL AKNUAL HISTCRICAL (1947 TO 167 MAD FROJYZCTED LVEEACE YIGLDS
UGF CERZE&LSy PULSES £ND CILSzzlS IN £7HICPIA, TELOUGE 1670
{LNIT: KILCG-AMS PER RHECTACE)

AVERAGS YI:LLS

o e S e e e e R

YEAR BARLEY CORR SCRGHUM TEFF WHEAT FULSES OIL SECCS
1961 ECT 9cQ gQ1 55 132 742 409
1502 BCQ 530 £03 52C j§5v 14ag 490
1563 E170 953 ECC 550 Tis 740 4837
1564 BZC EAIY 812 594 e’ 753 423
1565 822 1080 8Lg 5%4 LE 752 430
1S5€£& g4ag 1c1e 8z2< &0 T3T T5C 480
1967 847 icie Ez¢ &7 T35 723 500
16¢8 £710 1%in £430 &Ln 723 70 513
1866 B13 171z esc blo 133 ] 51C
187¢C 219 1032 50 €3 43 750 s1ic
1971 BEg 1757 et 639 144 754 514
1572 as3 1772 i 645 48 755 519
1873 Gl§ 1033 BT3 67¢€ 741 778 S2a
1574 gl 156 a7 -1 753 TET 529
1575 g3z iiuB 897 678 158 158 534
1976 943 1121 G907 6323 762 759 539
1977 924 1i33 9ty 85¢ 45 789 545
1878 QLS 1145 G279 172 TEB Tel 55¢C
16179 $17 1157 9313 7:9 172 782 556
1982 9ES 1168 G445 729 1735 763 562

A 791,51 873,20 792,28 545.08 691.25 738,48 478,20

B 5.4314 26,9617 2,3599 5.,3598 4,3935 2.2342 1.2€01

RSQ 0.9554 0.7984 0.9444 0.8212 0.1247 0.66%4 0.6020

SCURCE:

®STATISTICAL ABSTRACT®,CENTRAL STATISTICAL CFFICE ETFIOPIZ2,1565 7C 1970.
"aORLD CROP STATISTICS ARCA4PRCDUCTION ANC YIELO"™.FAC,RCME,1966 TO 1970

BARLEY AT L.203 SORGHUM AND CILSEEDS AT l.40; TEFF 1.10; OVHERS AT 0.80.
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AFPENDIX B

ESTIMATED AND PROJECTED POPULATION, PER CAPITA
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This study is concerned with the projections of supply and demand
for selected agricultural products in 1980 and the finding of the future
relationships between supply and demand in Ethiopia. It was felt that
the results of the study would promote the quality of future national and
regional agricultural as well as over-all economic development nplanning
of the country and that the methods of the study would nrovide basic tools
for future studies.

The study specifically deals with projections of production (supply)
and demand for barley, corn, sorghum, teff, wheat, pulses and edible oil-
seeds from 1970 to 1980 based on the historical data during 1961 to 1970.
Due to inadequate statistical data several estimations, particularly in
disaggregation of production and population by provinces and sectors, have
been employed throughout the study, so that the results are susceptible
to some margin of error.

Under the assumptions that the crop production during the 1970's
will follow the production trends during the 1960's, the historical data
for area, yield and production of each crop were fitted with exponential
models by varying the exponents to obtain alternative projections. The
final results then were selected mainly on the basis of the highest
coefficients of determination.

In general, it was found that much of the increases in nroduction
will be effected through area expansion rather than increases in yield--

a finding which is closely compatible with the actually existing situation.
In the decade to 1980, the highest rates of increase in production are
indicated for sorghum and oilseeds; production of the other crops will
increase at relatively lower rates. The projected rates of increase are

1
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equivalent to the average rates in the sixties but lower than the proposed
rates during 1958 to 1973 by the government.

The review of determinants of demand indicate that growth in
demand for food during economic development is determined by growth in
population and income, and by the income elasticity of demand for food,

In order to determine the population effect on demand, historical data by
segments during 1961 to 1970 were projected to 1980 with a logarithmic
model, Results indicate low annual growth rates in the rural segments
(1.4 percent) and a dramatic annual rate of urban population growth
(about 9.9 percent). These results reflect the wide social and economic
gaps between rural and urban areas, typical of early stages of economic
development. Similarly, results of projections of per capita demand
demonstrate large disparity between rural and urban areas as a consequence
of strong income effects in the urban areas. Per capita demand varies
among the provinces mainly because of differences in production and food
habit patterns.

Aggregate demand for each commodity was derived by multiplying
the per capita demand by the total population. Analysis of the projections
reveals a rapidly increasing total demand in the urban sector, a
reflection of the high rates of population and income growth., The results
indicate need for improving the movement of products from rural to urban
areas within a province as well as among provinces,

Comparison of the projected supply (production less estimated seed
and wastage) and projected demand indicates that Ethiopia will be in
severe shortage of supply of most cereals and pulses, Indicated deficits
by 1980 range from 7 percent for barley to L5 percent of total demand for

wheat., Provincially, Shoa, Eritrea, Harar (except sorghum) and Tigre are



3
projected to experience substantial shertages. Gojam, Begemder, Wollega,
Arussi, and Bale will have surpluses in most commodities. The other
provinces will have deficits in most crops but surpluses in two or three
cCrops.,

Based on the results it is concluded that increases in domestic
supply will not keep in pace with increases in demand originating from
high rates of population and income growth, particularly in urban areas.
If domestic supply does not increase at a higher rate than projected and
if grain imports continue to be restricted by import policy and bottle-
necks in balance of payments, then "demand pull price inflation" will be
a threat to the Ethiopian economy. Although not an easy task, domestic
supply could be increased by mobilizing the undeveloped and under-
employed avallable resources, increasing productivity and provision of

market incentives.



