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SUMMARY STATEMENT

Supply and demand projections for food grains are needed for effective
planning and development of grain storage and marketing programs and
facilities and are usually lacking in developing countries, The study
reported here is concerned with developing reliable projections of supply
and demaad for food grains (including pulses and oilseeds) in 1980 and
the finding of future relationships between supply and demand in Ethiopia.
In addition to a specific application to grain marketing programs and
facilities planning, the results of this study can be used to improve the
quality of future national and regional agricultural as well as over=all
economic development planning of the country, Methods used in this study
will also provide basic tools for future studies,

This 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, particularly in disaggregation of
production and population by provinces and sectors, several estimations
have been employed throughout the study, so that the results are suscept=
ible to some margin of error.

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



In general, it was found that much of the increases in production
will be effected through area expansion rather than increases in yleld-~
a finding closely compatible with the actual 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., Projected rates of increase are equivalent to
the average rates in the sixties but lower than the rates proposed by
the government during 1968 to 1973,

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 (l.4 perce
and a dramatic annual rate of urban population grewth (about 9.9 percent)
These results reflect the wide socio-economic gaps between rural and urba:
areas, typical of early stages of 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 reflectic
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 seve:
shortage of supply of most cereals and pulses. Indicated deficits by 198(
range from 7 percent for barley to 45 percent of total demand for wheat.
Provincially, Shoa, Eritrea, Harar (except sorghum) and Tigre are project
to experience substantial shortages, Gojam, Begemder, Wollega, Arussi,
and Bale will have surpluses in most commodities, Other provinces will
have deficits in most crops but surpluses in two or three crops.

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 bottlenecl
in balance of payments, then 'demand pull price inflation' will be a
threat to theEthiopian economy. Although not an easy task, domestic
supply could be increased by mobilizing the undeveloped and under~-employe¢
available resources, increasing productivity and provision of market
incentives,
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PREFACE

Planners in the developing countries must anticipate the
need for handling, storage, processing, transport and distri-
bution facilities. Usually facilities of the proper tyve and
size nmust be planned for the right locations several years
before they are needed in order to provide time to arrange
financing, let the contracts, conplete construction and macnin-
ery installation, and start up the facilities.

Accurate anticipation of facility needs 1is a difficult
task in the development setting. Changes accomvanying the
"green revolution," rapid urbanization and other elements of
development make it difficult to make accurate projections of
future food production and consumption. The nroblem 15
aggravated by the lack of base data for projections in most
developing countries. It is not surprising tnat one frequently
finds either (1) inappropriate and under-utilized "white
elephant" facilities, or (2) devressed prices, product losses,
monopoly profits and other indicatois of inadequate facilities.

Realistic projections of domestic patterns of nroduction
and consumption represent an essential ingredient in the
"pecipe" for development of appropriate marketin; facilities.
The computerized "master projection model" developed at Kansas
State University is a working tool for building the best 00s5S1b:
projections of food product production and consumption tor
several years into the future. 1t is designed to make maAximum
use of limited base data and to permit estimatlon where necessal
to supplement available data. It is designed to create a file
of actual plus estimated data which can be improved arl up-dates
as basis for more accurate projections as additional data becom
available. In the process of use for making projectious, the
model helps to specify additional data needs and serves as an
aid for establishing priorities for studies to produce needed.
base data.

The logic of the "master projection" model is based on
recognition of development as an evolutionary process, not a
revolutionary one, Future production and consumption patterns
are recognized as reflections of past trends in the specific
country or area of concern. It is recognized that past trends
may accelerate or decelerate, and even may change direction,
but that they will continue as trends rather than jump up or
down irratically. Seasonal or cyclic sometimes found
in agricultural production and consumption figures can be
reflected. in the model to develop "net" trends for the pro-
jections. The logic of the model is implemented through what
is sometimes called "time series analysis"--analysis of past
data for a period of years in order to determine the nature
and magnitude of changes which can be expected in future years.




Phe "master projection" model is somewhat complex because
of its versatility. For example, the alternative statistical
models for fitting trends include linear, logarthmic, exponeuntial
and specified rate, and these alternatives may be specified
for both the "master" projection and for the component parts (e.t.,
provinces or sub—products) which are pro-rated from the "master"
projection. Still, it is believed that economists or statisticians
with a minimum of computer training can learn to use the model
effectively in a few weeks of applied training. With the tool,
specialists from the developing countries often can make more
accurate projections of domestic production and consumption than
can be developed by foreign experts, because of their greater
knowledge of local conditions affecting the trends.

In this study, Mr., Fekadu Ebba has made effective use of
the "master projection" model to develop projections of production
net supplies, volume of demand and movement patterns for a number
of tood grains, pulses and oilseeds by province in fthiopia. In
doing so, he has worked around limitations of historical data
which are more serious than would be true in many other develop-
ing countries of the world. His findings are of immediate
significance to planners in his country. In addition, he has
developed a methodology and created a data {ile upon which to
build. As studies are completed to provide data for replacing
estimates which he has had to make, the data file can be
up-dated and the methodolosy used to produce increasingly

accurate projections in the months ahead.

Food and Feed Grain Institute staff members at Kansas
State University are in the process of preparing a complete
users manual for the "master projection" model including a
number of example problems, input formulations and output
solutions. 1In the meantime, it is hoped that those concerned
with similar problems in other developing countries will find
Mr. Ebba's study for Ethiopia to be a helpful reference. '[he
complete computer source program for the "master projection"
model is included in Appendix D of the report.

i1
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INTRODUCTION

Although u&eal@ 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
economic 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 betweeﬁ 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 countries today. Knowledge of the relationship between supply
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. 1In 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 jnter-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



2
provinces as well as to the national level.
The importance of long-term projections of the food grain
‘situatiai; together with identification of the accompanying impacts on
agricultural development, and the total Ethiopian economy in the frame-
work planned development cannot 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. Allcocation 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 imbalances
which are likely to arise in different sectors and regions. 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
projectio:: period.
(3) To determine supply-demand balances by provinces on the basis
of the projections of supply and demand.
(4) 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 projectios; the results and implications must be

interpreted accordingly. Severe limitations in available historical data



3
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 Ethiopia 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 reveals
the strong interdependent and complementary relationships between agri-
culture and non-agriculture industries.1 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, Agrizultural 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

1Bruce R, Morris, Economic Growth and Development, (New York:
Pitman Publishing Corporation, 1967), pp. 111-117.

L




5
type of nutrients to survive and to be productive, A recent study
revealed that the average nutritional level of Ethiopians was about 1920
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 nutrition 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 capability of man

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

indirect effect on per capita chome through influence on death rates

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

Besides supplying enough cereals, pulses and oilseeds 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: USAID/Ethiopia,
1968), p. 1B.

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

.

hJohn W. Mellor, The Economics of Agricultural Development
(Ithaca, New York: Cornell University Press, 1900), p. 37.




6
(see Table 1,1), but it should be possible to reverse these trends over
time through effective 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 planning 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."S 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
kept pace with population and income growth.6 Although the low growth
rate of production is considered the major drawback, the restricted
movement and distribution of the available supply from surplus areas to
ueficit 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’Thodey, Marketing of Grains and Pulses in Ethiopia, p. 5.

6Omero 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, ETHIOPIA EXPORTS OF GRAINS,
PULSES AND WHEAT FLOUR=~1948-1966
(Unit: 1000 Metric Tons)

Year Grains¥* Pulgest Wheat Flour
1948 53.4 37.0 4,4
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 0.1
1954 18,9 60,5 0.1
1955 14.3 55.4 0.6
1956 6.3 43,1

1957 5.2 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, 107 other cereals,

+Average composition 1948-61: 36% horse beans, 33%
lentils, 13% haricot beans, 137 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 structures 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 undoubtedl¥ 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."8 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,

8Imperial Ethiopia Government Ministry of Planning and Development,

Regional Aspects of National Planning in Ethiopia, Part I (Addis Ababa:
nistry ot Planning and Development, .C.), p. .



9
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 increase 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 famers to accept
the techniques and methods of increasing yields represent complex and
hard undertakings., Subsistence farmers are unders tandably wary of
assuming new risks and uncertainties, not because they lack some degree
of entrepreneurship, 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, 10 Hagen believes that:

« « o even if the peasant were vigorously innovatimal, 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.ll

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.5.T- Printing Press 1968),

p. L

loEverett E. Hagen, The Ecrnomics of Development (Homewood,
Illinois: Richard D. Irwin, Inc., 1968), p. 73.

111bid., 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 to 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 already market or':Len‘c,ed.l,4 No such study is available in Ethiopia at

12Imperial Ethiopian Government, Third Five Year Development Plan,

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

UEric Clayton, Economic Planning in Peasant Agriculture (London:
Headley Brothers, LTD., 1963), pp. 55-59.
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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 agricul tural development programs. Proper adaptation
of new farming techniques and farm inputs has brought about a "Grsen
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
period 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."1 This is the

15Thodey, Marketing of Grains and Pulses in Ethiopia, p. 1h9.

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

P. 520
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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 exogenous 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. 1In 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 ir. 1966. This means the estimated
1966 demand for grains of about 0,6 million metric tons will have
increased to at least 1.0 millicn tons by 1980. However, the actual
growth in demand will likely be much higher bcecause 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.!
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

17Thodey, Marketing of Grains and Pulses in Ethiopia, p. 5.
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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
will expand by the same percentage as all others."19 This statement
implies that to maintain the existing per capita consumptior of a product,
production must increase by the same percentage as the increase in
population.

Chunge in per capita incomes has another bearing and relationship
with per capita food consumption, and consequeﬁtly 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."20 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: Iowa State University Press, 1963), p. 11-12,

19Me1lor, The Economics of Agricultural Development, p. 65.

2OJohn 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.21 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., arhban and rural, high and low
income groups, and moreover it varies among the various food products.22
Generally, the higher the income the lower tke elasticity and the higher
quality the product, the higher the income elasticity.

The result of a case study of inceme elasticity in Ethiopia follows
this general theory of consumers' behaviov,. 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
ecouomic 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

2lghepherd, 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 Graing and
Pulgses in Ethiopia, p. 37,
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products because more than 80 per cent is consumed on famms 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 selecting 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."2h

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 product
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 price of a product could cause a decrease in
quantity demanded of a competing product, the extent of decrease being
a function 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:

2iMellor, The Economics of Agricultural Development, p. 68.
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All 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, g?d 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 Ethicpia, 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 32 their injera. The same ¢1lso appears
to be the case for pulses.

Several reasons appear to cause price changes in Ethionia mainly
duez 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 nrivate

merc:ham‘,s."z7 The long-run price changes are more the result of exogenous

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

25Tpid., p. 71.

26Thodey, Marketing of Grains and Pulses in Ethiopia, p. 39.
21Thodey, 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 umward price trend,
consequently food price inflation. The solution to trend price changes
may be to attempt adjusting production to cope with changes in demand.
Based on his price trend aralysis, 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

reverse the situation."28

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 amouat 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

281p1d,, 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, 4 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,L486.8 6,226,2 13.5 2.6
Teff 1,267.0 1,304.3 1,h02.3 7.5 1.5
Wheat . 721.7 760.0 922.5 21.L k.o
Others 3,218.,9 3,L22.5 3,901.4 14.0 2.7
Oilseeds 391.7 L37.4 607.6 38.9 6.8
Pulses 576.1 599.6 713.6 19.0 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
rable 1.4, The expected rate of increase is slightly less than that
shich the Ethiopian Government used in its projections of wheat pro-

juction,

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 projec.ed levels of area, yields and
production of cereals, pulses and oilseeds. Eichberger assumed that
bhe rates of increase in production depend upon estimated foreseeable
shanges in area and yields from increased use of improved seeds and
sommercial fertilizers, Comparison of the three different projections

~gveals some differences in the base year data as well as in the projected

levels of supply.

Jemand Projections

Demand projections are more complicated and require more statis-
tical data than supply projections., Statistical coefficients of demand
jeterminants such as population growth by components, income growth by
sconomic 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 cgnsumption for

1973 are shown in Tables 1.6 and 1.7,

Demand for cereals, pulses, oilseeds and other agricultural prod-



TABLE 1.4, HISTORICAL AND PROJECTED AREA, YIELD
AND PRODUCTION OF WHEAT IN ETHIOPIA

Base Year

Compound
196466 1970 1980 Rates
Average Extrapolated Estimated Extrapolated Projected Past Projected
1955-70 1970-80
Area
(L1000 Ha.) 957 1046 1060 1198 1260 1.6 1.8
Yield
(100 Kg/Ha) 7.2 7.5 7.4 8.3 8.5 1.1 1.4
Production
@000 tons) 689 784 780 994 1071 2,7 3.2
Source:

1970-80.

Food and Agriculture Organization of the United Nations, Agricultural Commodity Projectioms,
Vol. II (Rome: TFAO of the UN, 1971), p. 39.
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TABLE 1.5, ESTIMATED AND PROJECTED AREA, YIELD AND PRODUCTION OF
CEREALS, PULSES AND OILSEEDS IN ETHIOPIA

1966 1973
Base Year Projected
Area Yield Production Area Yield Production

(1000 Ha) (100 Kg/Ha) (1000 tons)

Barley 1480.8 8.97 1328.9 1582.1 9.03 1429.7
Corn 1119.3 9.82 1099.3 1208.4 11.64 1406.4
Sorghum 1620.1 8.39 1360.0 1779.6 9.05 1610.4
Teff 2008.7 5.72 1149.2 2101.9 7.0 1471.8
Wheat 660.1 7.26 478.9 806.3 7.65 616.9
Pulses 946.8 7.28 689.5 1022.2 7.16 731.6
Oilseeds 475.2 5.58 265.3 516.6 5.86 309.0

Source: Willis G. Eichberger, Food Production and Utilization in Ethiopia E.C. 1958, pp. 19, 42.

2e



TABLE 1.6. INCOME ELASTICITIES, RASE YEAR, AND PROJECTED PER CAPITA
DEMAND FOR CEREALS, PULSES AND OILSEEDS IN ETHIOPIA
(Unit: Kilograms/Year)

Per Capita Demand

Crop Elasticities 1965 1970 1973% 1975T 1980T 1975H 1980H
Cereals 0.44 160.8 163.4 150.7 167.4 170.1 171.7 175.0
Wheat 0.70 23.6 23.7 12.0 24.8 25.8 26.5 28.9
Corn 0.40 25.0 25,1 35.5 25.6 25.9 26,1 26.3
Sorghum 0.40 29.1 29.2 40,9 29.9 30.2 30.4 30.6
Other
cereals 0.40 82.9 85.1 62.2 86.9 88.0 88.5 89.1
Pulses 0.50 19.6 19.7 25.76 20.3 20.8 21,2 22.2
Oilseeds 0.60 2.8 2.8 3.2 2.9 3.0 3.1 3.3

Source: Food and Agriculture Organization of the United Nations, Agricultural Coumodity Projections,
1970-1980, p. 194,

* Willis G, Eichberger, Food Production and Utilization in Ethiopia, E.C. 1958, p. 42.

Note: Assumptions on population (1000) : 1965 1970 1975 1980
22,699 25,277 28,183 31,731
Assumptions on per capita expenditures: 1970 1975T 1975H 1980T 1980H

(Index 1965=100) 101.1 107.7 117.9 113.6 133,7

€z



TABLE 1.,7. PROJECTED TOTAL DEMAND FOR CEREALS,
PULSES AND OILSEEDS IN ETHIOPIA
(Unit: 1000 Metric Tons)

Product 1965 1970 1973% 1975T 1980T 1975H 1980H
Cereal 3649 4130 3981 4717 5398 4839 5554
Wheat 535 600 318 700 818 746 917
Corn 567 634 939 722 823 735 833
Sorghum 661 739 1081 841 959 857 971
Other
cereals 1882 2151 1644 2449 2792 2495 2826
Pulses 508 569 681 655 756 684 816
Oilseeds 79 89 84 104 122 112 139

U4

Source: Food and Agriculture Organization, Agricultural Commodity Projections, 1970-80, pp. 372-402,

*Willis G. Eichberger, Food Production and Utilization, pp. 19, 42,
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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:

29 and

(1) Cereals - barley, corn, sorghum (including millet), 'teff!
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 stétistical 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 zbout 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 other developing country, lacks adequate,
reliable, and scientifically collected and analyzed statistics., National
figures on agricultural production, area cultivated 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 data, information
on social and economic indicators at the provincial level is very scant,
and the reliability of the data available is questionable.

The Ethiopia 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 two 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, 1966, 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 as 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 assumotion
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 assumptions 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
assumptions usually made in projections:Bo (1) assumptions concerning
"continuity 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-
Jecting an object at &« 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 to
those observad 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 thaf prevailed in the past
and that can be extrapolated into the future. 1

The basic assumptions of this study incorporate the physical,

social and eccuomic factors that are expected to regulate the future

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

3051imon Kuznets, "Concepts and Assumptions in Long-Term Projectiams
of National Products." Long Range Economic Projections, Studies in
Income and Wealth. Vol. 16 {Princeton: Princeton University Press,

» PP. 17-22,

3]Kuznets, 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 developing
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 growvh 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 develop-
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
1eed further explanation. Unlike many developing countries where rates
)f population growth are fairly high, Ethiopia has a relatively low rate
f about 2.0 percent per anmnum, This rate has been estimated from

'epresentative sample surveys and is believed to be reasonably accurate,
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llealth facilities, which usually are cited as the major cause for
inecreased population growth in developing countries, still remain
unav: ‘lable 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 mroducts and servic
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 assigned. 1In eccnomic
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 abouvt 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. Secod, urban per capita incomes are rising substantially
faster than rural ones--5,L 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, inccme distrioution is
exceedingly unequa1.32
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,

p. 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
1p11 statements about the future must necessarily employ data on
past event.s."33 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

333imon Kuznets, Concepts and Assumptions in Long-Term Projections,

p. 9.
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this study are to project and analyze the supply and demand 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 Arussi and Shoa Provinces carried out by the Central Statistical Office
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 temure 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 agri ultural development programs are based on priori-
ties of return and other National goals which tend to result in regiomal
unbalanced development. Such tendency was observed and was warned against

not to create social and political criticisms.3h It is the unbalanced

3hPlanning 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 1966. 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 on available
quantitative and non-quartitative 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 include 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 Nationdl
production level for each year, These percentages were transformed into
the absolute values by the computer program in the nrocess of making 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 functim of change
in population (p), change in per capita income (g) and income elasticities
(n) which algebraically can be expressed in d = 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, Elasticity of Food Consumption Associated
with Changes in Income in Developing Countries. Foreign Agriculcure
Economic Report No. 23 (Washington D.C. Government Printing O0ffice, 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 Nne initial objective of projecting the

5,000 persons and above,3
population 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
rer capita consumption (grain equivalent) for each nrovince. Anplying
estimated extraction factors (Table 2.1) he determined the per capita
consumption figures., The per capita consumption of nopulation 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, Mimeogranhed report (Addis Ababa: May 1968}, n. 12,
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TABLE 2.1, ESTIMATED COEFFICIENTS OF SEEDING RATE, LOSSES,
NON=FOOD USES AND EXTRACTION FACTOR

Seeding Loss Non=food Extraction

Crop Rate(Kg) (%) Uses (%) Factor(%)
Barley* 135 15 9,3(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, carn 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 anzlysis 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 nroduct 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 elasticily by use of a model. The computed per capita
consumption multiplied by the corresponding projected nopulation gives
the aggregate demand for the particular product under consideration,

Algerbraically it can be expressed as

Ct = Cy-1 + (Cy.1) (gn)

D =[Cyq + (Cyo1) (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,
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Projection Models
The first step in deciding what trend type to use should always
consist of plotting the observed data on arithmetic paper and
exa@ination o? ?he plotted data will frequently pg?vide an adequate
basis for deciding upon the type of trend to use.

Selection of proper models in projections pose much problem. It
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 graoh paver, 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

37predrick E. Croxton, Dudley F. Cowden, and Sidney Klein, Applied
General Statistics, 3rd ed. (Englewood Cliffs: Prentice Hall, Inc.,
1967), p. 2864,

8

3 Mordecai Ezekiel and Karl A. Fox., Methods of Correlation and
Regression Analysis, 3rd ed. (New York: dJohn Wiley & Sons, Inc. 1959),
p. 10<.

397he 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 computes and nrints values of the
regression coefficients, the coefficient of determination, and the type
of projection model used. It canexecute 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 projscts 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 projections
with different specified exponents to facilitate selection of the best fit
of the trends. The equational form is given below:

Y=a+bX®+u

Where Y

dependent variable - production, area or yield.

s
n

independent variable - time

a = constant

b = regression coefficient - change in Y for a unit change inu X
¢ = 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 (i.e., if
the exponent C is assigned a value of 1.2, the program calculates Kl'z)
before it starts the projection, In this process the exponential
equation is expressed in linear form as

Y=a+bZ+u where Z = Xc

Except when the exponent equals to 1,0, this equation is completely
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different from the simple linear regression equation Y = a + bX + u, which
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 €<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 ihe projected level of production is higher with

2 of 98 percent which is fairly high and statistically

exponent 1,6 at R
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 R2
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 appears to be reasonable 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
prcjections,

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 graater 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%e”, Tn
logarithmic expression it is log Y = log a + X log b + u log s.

Being an abstract measure, it permits comparison of trends, all
described by straight 1line on ratio paper,of series with different
origin units. Series 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 effeﬁtive device for the study of socio-economic changes in a
nation,k0

The only shortcoming of this model, as indicated by Croxton et. al.,

is that in some cases the sum of the deviations above the trend line is

L1

slightly larger than the sum of those below it. 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, In this
study, howgver, 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.s.,

C, = Cy_y + (Cy_7) (en) projects at a compound growth rate. To start with

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

4Oya_tun chou. Applied Business and Economic Statistics (New York:
Holt, Rinehart and Winston, 1963), p. 509-513.

blCroxton,_e_E. 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.



CIAPTER III
SUPPLY PROJECTIONS

Before getting to the presentation and analysis of the supply
projections, the term "supplv" 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
minus 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 figurss for
production are presenped 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 Fthiopian 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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VABLE 3-1. ESTIMATED ANNUAL HISTORICAL (1961 VO 1970) AND PROJECTED PROOUCTION
OF CEREALS, PULSES AND OILSEEDS IN EYHIOPIA, THROUGH 1980
(UNIT: 1000 METERIC YONS)

*Exponent
PRODUCTION

YEAR BARLEY CORN SORGHUM TEFF MHEAT PULSES OIL SEEDS TOTAL
1961 1248 670 1064 1213 642 S1s 330 560%
1962 1270 602 1081 1223 662 329 336 5787
1963 1328 114 1100 1244 684 538 344 5948
1964 1348 T80 1121 12%8 493 354 352 ell12
1968 1372 a2 1134 1367 722 366 334 0227
1966 1399 827 1168 12086 739 979 376 6371
1967 1423 839 1230 1304 748 574 309 6504
1960 1499 049 1291 1323 153 370 402 [111]
1969 1517 0460 1355 1343 To4 978 409 6023
1970 1540 (11} 1393 1362 180 5718 419 %646
1971 1508 914 14408 1371 181 390 433 7141
1972 1626 9932 1509 1393 (11} 595 4493 7303
1973 1666 949 1573 1413 n2 600 438 747}
1974 1706 %9 1640 1431 02 604 an 7639
1978 1748 901 1710 1450 a3l 609 484 1011
1976 1787 997 1702 1468 8al (1%} 497 7908
1977 1029 1012 1838 1487 130 617 510 8les
1978 ien 1027 19354 1306 [}1) 621 524 0344
1979 1913 1042 2017 1323 " 629 530 0527
1980 19356 105¢ 2100 1544 87s 629 531 [ 2} %]

A 1236,71 535,25 1041,32 1196,88 593,62 500,46 NN

3 19,7562 77.9818 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

SOQURCE 3

“STATISTICAL ABSTRACT®, CENTRAL STATISTICAL OFFICE ETHIOPIA, 1965 TO 1970.
"WORLD CROP SYATISTICS AREA, PRODUCTION AND YIELO®, PAQ, RCNE, 1946 TO 1970.

*BARLEY AND OILSEEDS AT 1,20; SOPGHUM 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 1966, 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.h 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 Wolla, However, the
indicated figure is 5 percent below the share of total production
represented by these provinces in the base year (1966), 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 ra'e 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
2f yield increases. By 1980 Arussi and Shoa can be exvected to supply
mora than 36 percent of total productioil, 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



EXPONENT IS 1.20

YABLE 3-2. ESTIMATED ANNUAL HISTORICAL(1981 TO 1970) AND PROJECTED PRODUCTION OF
BARLEY BY PROVINCES IN ETHIOPIA, THROUGH 1980
({UNITS 100 METZRIC TONS}

PRODUCTION
YEAR ARUSSI BALE BEGEMDER ERITREA GEMU GOFFA GOJAM HARAR [LLUBABOR KAFFA SHOA S10AMO TIGRE WOLLEGA WCLLO TCTAL
1561 1959 150 156€C 150 312 2471 562 225 75 2122 125 459 374 1897 12472
1962 2719 166 159¢ 153 319 2492 562 263 7 2173 128 S11 4C9 1939 12773
1963 2v9l 172 1628 159 331 2568 596 265 93 2250 146 563 424 1986 13242
19¢&4 2157 175 1631 162 337 2615 593 270 81 2305 148 553 445 2C39 13473
1965 2185 178 166C 165 343 2648 64 268 110 2346 151 563 “66 2C03 13713
1966 2252 182 1693 168 3s¢ 2658 616 294 112 26406 154 see 4sg 2C29 13681
1967 2305 213 1670 185 356 2675 626 313 142 2448 171 598 498 2¢2t 14224
1968 2443 225 1729 185 3171s 2788 645 330 180 2593 182 63" 549 2129 14981
1965 2488 228 1714 212 394 217191 637 319 182 2655 197 652 546 2154 15165
1973% 2544 231 1727 216 401 2836 647 339 185 2698 200 663 510 2174 15392
1971 2637 250 1759 223 410 2865 8465 364 214 2788 213 692 6Co 2194 15872
1972 2718 263 1773 233 422 2901 675 380 235 2866 225 715 634 2221 1£253
1973 2803 276 1787 244 434 2933 686 397 2517 2949 237 739 664 2249 16652
1974 2£38 290 179¢@ 255 446 2974 696 415 280 3033 250 T64 695 22715 17CSe
1975 2976 304 1809 266 459 3807 705 433 304 3118 263 T9¢ 7206 2320 174654
1976 33566 319 1819 278 472 3340 715 452 329 32¢5 2711 81é 759 2324 17861
1977 3158 334 1827 291 486 3072 725 472 355 3294 291 843 154 2348 18284
1978 3252 350 1834 303 499 3102 134 492 383 3385 306 871 829 2370 187C2
1979 3348 387 1838 316 513 3130 143 513 412 3476 321 890 865 2390 19124
1980 3446 384 1841 33¢ 527 3157 751 $34 442 3572 337 928 903 2409 19553
A 0.154% 0.0120 0.1266 0.0114 CeC247 0.1986 0.0452 0.0187 0.0048 0.1689 0.0098 0.0358 0e.CG306 0.1524
8 0.0005 0,022 <-D.0029 0.0CC1 040091 -0.C010 -0.00062 0.0002 0.0095 0.C734 0.0Nnc2 0.C052 8.G0C4 -0.0008
RSQ Q.9821 0.8185 0.9572 0.7938 0e5275 0.9740 0.8016 0.7738 0.9063 0.9C49 0.9221 0.9392 09430 0.9242
SOURCE 2

ESTIMATED FROM NATIQONAL PRODUCTION BASED ON WeEICHEERGER®S STUDY, 19669
INPORTANCE OF CROP, FARM TYPES (IMPROVED PRACTICES ANC GOVERNMENT PROGRAMS.
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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 1966 Wollega, Sidamo, Harar, Kaffa, Tllubabor 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,



TABLE 3-3, ESTIMATED ANNUAL HISTORICAL (1961 TO 197C) AND PROJECTED PRODUCTION OF
CORN ®Y PROVINCES IN ETHIOPIA, THROUGH 1960
(100 METERIC YONS)

EXPONENT IS 0460

PRODUCTION
YEAR ARUSST BALE BEGFMMER ERITREA GIENMU GOFFA  GOJAM HARAR ILLUBABOR KAFFA SHOA Sidavrg TIGRF wWOLL:GA wCLLC Teral
1561 121 7 348 3 5C2 228 197 409 677 804 992 k11 1266 127 6652
1962 136 7 353 3% 552 238 821 421 692 8Ccs 10J4 373 1313 122 6813
1963 143 14 3ac 36 569 258 86l 452 731 843 1761 38c 1384 122 7132
1964 173 16 426 47 $52 299 930 512 804 87S 1166 418 1521 142 72
1965 178 16 422 49 568 3 965 535 844 909 1209 422 1574 138 6112
196¢ 182 25 422 50 363 290 993 538 -1-3 919 1250 422 l614 141 8263
1967 135 25 428 59 562 332 1015 537 873 923 1267 428 1644 143 £382
19648 187 25 433 68 561 306 1028 552 892 918 1283 425 1666 144 6-81
1969 189 26 439 Ly 576 310 1041 559 912 912 1299 430 16€6 146 8592
1973 215 27 439 el 600 3 1092 582 949 949 1342 439 1754 152 8942
1971 217 32 459 81 593 337 1110 604 972 954 1385 445 180 151 9133
1972 224 36 466 es 598 345 1133 619 995 963 16415 45C 1839 153 5312
1973 232 37 473 S1 603 352 1156 633 1017 972 1443 454 1875 154 9483
1974 239 39 479 95 6c7 359 1177 646 1038 97y 1470 457 1910 155 G644
1975 246 61 485 100 6ll 366 1198 659 1358 986 1497 461 1945 157 9802
1976 253 43 491 104 615 3746 1219 673 1079 993 1524 464 1860 158 §962
19177 260 46 &49¢& 1Cc9 619 380 1239 686 1099 999 1549 467 2C13 159 12113
1978 266 L3 502 113 622 387 1259 698 1119 1205 1575 470 2046 160 1C263
1979 273 50 508 118 825 394 1278 711 1139 1010 1600 473 207¢ 161 1Cs12
1980 289 52 513 122 628 4090 1297 723 1157 1718 1624 475 2110 162 10555

A 0.0173 0.€002 00540 0.0026 00778 C.0345 0.1181 00,0606 0.0988 0.1235 Q.14061 0.0574 O.19C1 N.0192
.} 0.0015 0.0008 ~-0.c€0C9 0.0015 -".0030 0.G006 0.0008 0.0C13 0.0018 - J3.00545 0.C313 -0.0321 0.C016 =7,0956
RSQ 0.8157 0.8745 0.4281 0.85C6 9275 0.2245 0.397¢ C.6158 0.9412 0.9127 0.6775 0.9787 0.8546 ~. 7885

SCURCE:

ESTIMATEO FROM NATICNAL PRODUCTION BASED ON W.EICHBERGER®S STUDY, 1966, AND
INPCRTANCE OF CROPy FARM TYPES ,IMPROVED PRACTICES AND GOVERNMENT PROGRAMS.

(.
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Sorghum®

Sorghum is the only crop projected to show a dramatic increase 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 fou: 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 more rapidly than yield, inducing oro-
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

gradually. Even though Harar will remain the major supplier, by 1980 its

*Includes millet.
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56
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 *he realized and expected
increase in sorghum supply apparently vill 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. Tt 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 3.4, it is clear that Arussi, Sidamo, Gemu Gofa,
IT1llubabor 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.i.
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.



EXPONENT IS 1.6C

TABLE 3-4, ESTIMATED ANNUAL HISTQRICAL (1961 TO 1970) AND PROJECTEG PRODUCTION OF
SORGHUM cY PROVINCES !N ETHIOPIA,THROUGH 1980
(UNITS 100 METERIC TONS)

PROCUCTION
YEAR 2FUSST B8ALE BEGEMPER ERITREA GEMU GOFFA GOJAM  HARAR ILLUBABOR KAFFA  SHOA SIDAMO  TIGRF  WOLLEGA wCLLu TOTAL
1961 32 11 947 585 309 947 3086 319 255 585 404 702 1053 1415 1C644
1962 43 11 962 6CS 313 962 3113 338 249 595 411 712 1653 1449 1C815
1963 v 11 96R 638 361 968 3135 352 253 605 429 71s 1067 1485 1997
1964 45 11 1043 650 318 586 3172 are 224 628 437 720 1076 1513 11215
1965 56 11 110% 618 349 981 3168 383 225 620 462 721 1071 1522 11344
1966 10 12 1165 6$9 161 419 3262 395 233 661 489 687 1955 1573 11653
1967 74 12 1255 750 394 984 3419 439 246 701 529 701 1132 1885 122325
1568 Q0 13 1343 826 439 1¢97 3524 452 258 736 s68 T3¢ 11e2 1769 12914
1969 1c8 14 1490 9c8 461 989 3658 474 2i1 759 596 745 12¢6 1883 13556
1970 139 14 1562 938 488 1018 3697 502 219 781 628 739 1242 1939 13957
19731 151 15 1112 1018 527 1011 3830 <57 269 830 686 732 1255 2048 14622
1572 175 15 1862 1059 568 1039 3950 588 212 874 740 728 12€6 2162 15324
1973 272 16 2027 1189 614 1603 4072 632 215 921 799 720 1316 2283 16564
197« 232 17 221c 1287 664 992 4197 680 217 9712 863 709 1346 2415 16852
1975 266 18 2411 1355 718 975 4323 734 278 126 934 693 1374 2556 17632
1976 364 19 2631 1514 178 951 4450 791 275 1083 1711 6Tl 1401 2107 18584
1977 346 19 2869 1641 842 920 4571 853 2117 1143 1094 643 1424 2866 15503
1978 393 20 nn 178C $13 880 4693 g2 2715 1208 1185 539 1446 3037 20484
1579 roes 21 3414 1931 N 230 4813 994 211 1276 1282 567 1464 3217 215Cs
1980 500 23 3721 2093 1¢°0 170 4921 1072 265 1347 1388 516 1477 3408 22584
A 0.0029 0.0010 0.0873 0.0551 0,0289 00910 0.289% 0.0311 0.9225 0,0559 0.0379 D0.0670 0.0986 0.1332
B 0.C072 0.0000 040036 00033 C.0302 <=0.0005 =0.0006 0.0051 -0.0201 0.C00) 0.C5302 =0.0034 =-0.0C03 0.0C31
RSO  0.9616 00330 049727 0.9663 0.9293 0.9613 0.9729 0.8617 0.5246 0.3761 0.9553  0.9538 0.9650 0.9Cal
SOURCE 3

ESTIMATED FROM NATIONAL PRODUCTION BASED ON W.EICHEERGER®S STUDY, 1966, AND
IMPCGRTANCE OF CROP, FARM TYPES ,IMPROVED PRACTICES AND GOVERNMENT PROGRAMS.
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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 ma jor
source of food to the people.

In terms of cultivated area, teff occupies the first nlace among
all field crops but is secord to barley in output because of its low
yields. In 1966, the product:c¢~ 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-1 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
w.aere 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 yislds 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-l.4 and A-2.4. 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 bhut 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.L).

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 ln this study. For example, for 1966 the Ethiopian
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TABLE 3-5. ESTIMATED ANNUAL WIS 'ORICAL (1961 FTO 1S7C) AMD PRTJIECTED PRODUCTION OF
TEFF 7y PRCOVINCES IN STHICPIA, THROUGH 1982
(UNITS 13C METERIC TONS)

EXPONENT IS 1,12

PRUDUCTICN
YEAR ARUSST 3ALE BIGEVI=2 :RITREA  CoxU CUFFA  GOJa HARAS  TLLU™APOR XAFFA SHTA sinave TI1GF ROLLIGA wILLC TCTaL
1961 182 el 2C16 -] 133 3214 218 85 73 2293 1406 756 1062 1771 12121
19¢2 196 61 2031 98 135 3229 220 86 73 2311 147 758 111 1786 12223
1383 159 15 206" H 137 3224 224 87 75 <3151 las T 1128 18 ) 11474
1364 << 76 2156 b 1239 izt 27 RE 76 <.7 1ol 756 il3s6 1736 1,43
1585 2.3 76 FLsR Al 1.2 162 3342 229 12 16 2602 169 782 1118 1€81 leced3
19¢¢ 219 90 2CTC 118 141 3344 231 116 17 2443 219 172 1119 1673 12853
19¢7 223 103 2733 116 142 3351 246 116 9L 2523 233 176 115 1525 11232
19¢8 225 106 2117 119 148 3287 238 119 Q3 251 238 781 1125 1958 12222
17¢9 242 L8 2115 121 135 301 256 129 128 ZL%% 242 T9° 1145 19174 12421
1372 246 109 212@ 136 126 3385 259 136 122 2772 246 &0s 1163 2047 13614
1971 252 123 2141 138 141 3429 2ol 14¢ 1 9 Y] 2,34 T 12 1153 2761 13764
1972 2673 131 2157 144 141 3440 266 1¢3 122 2re7 J94 EJ2 11%8 2793 13544
1973 268 138 21&1 15¢ 142 2402 272 161 128 Jkal 312 8¢ 11e2 2125 14122
1974 277 1466 2173 156 142 2477 277 179 135 2895 330 aco 1166 2157 14323
1975 285 155 2186 163 142 3494 243 178 141 2952 349 a1 1173 2191 14463
1976 254 163 2152 163 1«2 i1 8 2¢ee 1F7 148 3017 ing 816 1173 2224 15673
1977 333 172 23 1ic 143 3522 276 196 15 37¢e5 383 gln 11717 2259 14852
1978 312 181 2211 1€3 143 3536 299 .- 102 3124 aon ezs 11€2 2293 15055
1979 321 190 2227 158 143 3549 3J% 219 165 3183 ©29 825 1163 2328 15242
1983 333 199 222°F 158 143 3561 311 224 177 3243 «52 e2e 1185 2363 15433

A 0.015C 0.0747 0.1676 C.0270 Teid1l3 0.2687 Q.7177 Call063 0.0352 0.176¢ Qo174 C.C62¢ 0.0713 fel4eD
B 0.0322 0.0303 =0.CC3% 3eCCC2 ="l Tl =0eGll4 0.2201 Ce” .22 0.CC32 CaC™ .9 Cel™77 =0aCi? =CeullS feC273
RSQC C.30211 0.9124 0.9556 Ca7746 P.5214 0.8899 C.5¢45 0.S15%6 Q.7364 D.0548 C.r:01 2.8513r Q.8%56 f.5870

SCURCE:

ESTIMATED FROM NATICNAL PROCUCTICON BASED CON WeEICHEIRGER®S STUDY, 1G¢€6, AND
IMPCRTARCE OF CRCOPy FARM TYPES L IMPRAGVED PRACTICES AND GOVIPAMUNT PRCGHAMS,
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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
L31 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 projectioms 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, In percentage
termms, 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 annum 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 wiesat 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 annual rate ot
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



TABLE 3-6. ESTIMATED ANNUAL HISTORICAL (1961 TO 1970) AND PROJECTED PRODUCTION OF
MHEAT AY PROVINCES IN ETHIOPlA, THROUGH 198C
(UNITS 100 METERIC TONS)

EXPONENT IS 0.60

PRODULTION
YEAR ARUSSI BALE BEGEMDER ERITREA GERU GOFFA GOJAM HARAR ILLUBABOR KAFFA SHOA SIDARD TIGRE MOLLEGA woLLo TOTAL

- 1981 1040 257 501 S6 45 578 3606 64 51 2170 90 481 681 6418
1962 1079 265 516 1C6 46 589 3717 73 53 2244 93 477 702 6619
1963 1115 274 520 123 48 595 383 75 55 2326 9% 513 718 6839
1964 1130 291 %27 139 55 603 381 69 55 2356 104 506 T14 6929
1965 1206 303 549 144 58 628 390 72 58 2455 108 513 736 7220
1966 1249 318 354 148 59 636 384 74 67 2513 111 532 746 739¢C
1967 1266 320 551 149 60 633, 387 T4 74 2533 119 336 TAS 7450
1988 1291 332 551 151 60 634 393 75 15 2582 121 336 747 7552
1969 1323 354 558 153 61 627 390 76 76 2638 122 528 T42 7642
1970 1349 351 562 156 10 640 390 T8 78 2722 133 523 749 7798
1971 1373 359 569 170 69 647 393 T8 81 2730 132 541 59 7902
1972 1400 367 572 173 70 650 393 79 84 2770 138 344 162 8004
197> 1427 373 378 180 T2 654 394 79 87 2013 139 S48 766 8116
1974 1452 383 se0 185 T 658 395 1] 89 28%2 143 $s1 770 8214
1975 18476 390 583 190 T8 661 395 80 92 2888 146 554 172 8302
1978 1500 398 386 195 T8 664 395 81 9 2927 149 357 75 8404
1977 1524 406 389 200 80 667 393 -3 97 2963 153 359 778 8493
1978 1547 413 592 205 8l 670 395 82 99 2999 1%6 562 780 8583
1979 1568 420 594 210 a3 672 395 82 102 3031 159 S64 782 8663
1980 1391 428 597 214 83 674 395 83 104 3067 162 586 784 8154

A 0.1560 00373 0.0806 0.0144 ".0063 0.€929 0.00604 0.0108 0.0065 0.3341 G.0125 0.0773 N.1110

8 000043 0.0019 -0.,0020 0.0017 0.3006 -0.0026 -0.0025 -0.0002 0.0009 0.0027 0.0010 -0.0021 -".0035

RSQ 0.9151 0e929% 0.9427 0.7328 faT622 0.9394 0.9526 0e2559 0.7699 0.8179 Qe88893 006971 N.9590

SOURCE 2

ESTINATED FROM MATIONAL PRODUCTION BASED OM W.ETCHBERGER®S STUDY, 1966, AND
INPORTANCE OF CROP, FARM TYPES o INPROVED PRACTICES AMU GOVERNRENT PROGRANS.
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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 province., 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, Plamtings
of wheac 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 nraoductinn 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 lepumious crops, fix the
atmospheric nitrogen in the soil to benefit the subsequent crop, hence has
great importance with the farmers, 1In fact, the production of rulses and
especially chickpeas can be exnected 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 nrojections 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 71k thousand tons by 1973. This projection is based
on an annual 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 vrovinces,
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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 ihree are exmected to
contribute 17 percent of the national output by the end of the projection
period. Among the principle producing provinces, Wollo, Shoa and Aruss:
are projected to raise their production more ranidly 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 1little or no increase projected in most provinces

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

Nilseeds

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 silseed in Ethiopia with 61 percent of the total production in 1946,
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 ranidly 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 plamned 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 1965, 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 tn
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, qarar, Eritrea and
Wollega while larger yield increases are expectéd in Shoé and Wollo.
Yields in Bale and Illubabor are predomi;?ntly higher than in any other
province, but their share in the total_pﬁoductiun will remain insignificant,

In summary, the analysis of préduction,'érea and yield trends for
cereals, pulses and oilseeds discloses varying fates of increase among the
different crops and large supply gaps among the different regions and
provinces. The secular trend signifies relativé high annual 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
will 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 PRNJECTIONS

The volume of demand for cereals, pulses and oilseeds in
Ethiopia is projected under the basic assumption of 1970 constant nrices
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
ropulation, for even if per capita income were to increase rapidly,
popuiation levels must be determined in order to +ultiply by per capita
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 L-1 shc's the projected nopulation by segments and for the
total population of the country. The table contains sep: rate nrojections
so that the total columns presented are not the actual sums of the
components. Simple addition reveals that from 1971 to 1980 the comnonents
do not sum up to the indicated total or grand total, For example, the

72
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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 comnonents., 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 sectofs. Total rural population shows
a low annual rate of 1.k 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 tc the vrban areas are some of
the nasic reasons for such a high rate of growth in the urban nopulation,
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 1.4 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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TABLE 4el. ESTINATED ANNUAL HISTORICALIL961 VO 1970} AND PROJECTED RURAL AND
URBAN POPULATION BY SECTOR IN EYHIOPIA,THROUGHM 1900
(UNIT: 100 PERSONS)

LOGARITHN PROJECTION
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198G a5y 7007 201776 9002 95300 61670 306243
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better estimate nor bases to modify this estimate could be faind, 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 popilation of 26.2 million in 1980,
This represents an increase of 3.4 million or 1L.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 vercentages for the rural population were 94.°9, 73.2
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 L.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.L4 million in 1980,

The projections represent increases of 11.9 percent and 28,1 vercent 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 prospective 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 showr.
in Table L-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 46 percent in 1980, Among all provinces Shoa

- projected to raise its share by about three percent from 1966 to 1980,
a ;.11n of about one percent every five years. In 1980, population
distribution in the major provinces is projected to be:--Shoa, 19.7

percent; Harar, 13.4 percent; Wollo, 12,6 percent; Tigre, 9.3 percent;
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PROVINCIAL TOTAL POPULATION
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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. 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 L.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 period.

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,
eipecially in Addis Ababa and Asmera, Reasons for the high rate in
Illubabor 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, Illubabor, 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, 6.4 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 indicatcs 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
I1llubabor, 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. 0On 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 19.4
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 orne-third

of Harar's urban population; by 1980 it shows a larger urban population
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Lthan Harar, Thin t= highly improbable under the past and present pace
nl' economic dovelopment and urbanization in Wollegpa,

The breakdown of the urban population inteo 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-L. The results in these tables

ware not used in this study but simply included to show the differences in

population gorwth rates hetween large cities and smaller towns., Such

information could be used in determining population effects on demand for

food products 1if 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 withir, individual provinces. 1t has been already

indicated that for the entire country urb
7

an population will move up from
.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 obviously

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 5.3 15.2 2.6 . L5 L.L
1980 9.0 13.7 11.7 uhL.7 L.b b.2 5.8

I1lubabor Kaffa Shoa Sidamo Tigre Wollega Wollo

1966 3.8 7.4 18,7 6.2 L.7 3.3 3.2
1980 k.6 10,5 L5.5 14.2 7.8 12,9 5.7
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According to the assumptions of the trend projaction thon, theso
changes are expectable up to 1980, evon though tt will bo difficult to
achieve the large and rapid changes indicated in some vrovinces, b,
Wollega, Sidamo and Begemdir. In hoa and Eritroa, where industralization
and urbanization are the highest in the country, larpn norcontams of
the total population will live in urban arvas by 19, The fijures may
look huge and unattainable within a short span of time, but during rantd
economic develonment and industralization of a country, fast nomulation

growth is an inherent characteristic.

Per Capita Demand Projections

The per capita demand for cerecals, pulses and oilseeds is pro-
Jected in this study on the basis of the estimated rates of increase in
per capita incomes and Lhe corresponding income elasticity of dermand,
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 canita 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 scctors as far
as demand for food grains is concerned; however, in the absence of
separate coefficients, it is believed that use of the same elasticicy
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



Ry,

commoditien for 1970-1980 for Ethiopia as shown in Table 1.5,

The per capita consumption i{n the base year as estimated from the
production level of that year appears in tables of per capita demand for
each province by sectora. As already mentioned in Chanter 2, per capita
conaumption of apricultural products in Fthiopnia has beern estimated by
Fiehberpor using production estimates for 1966 which are different from
those presented in this study. This necessitated estimations of com-
pletoly new per capita consumption from the production of 1966--utilizing
the projucted soodiny 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 tte 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 protedyre used for the provinces, the results were
checked for congruency wiéh 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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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 (5.4 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 fram 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
lemand appears to increase more rapidly than the farm demand. The gaps in
ser capita demand amdng the three sectors will grow larger and larger,
srimarily aue to the differences in the base year per capita consumption

levels and rates of growth in per capita incomes. The widening gap will



ne
be more pronounced between the rural and urban areas tnan within the rural
sectors., Careful inspection of the absolute levels given in Table L-5
reveals the differential rates of increase in d2mand 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 enployed 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 4.6. 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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TABLE 4~6. ESTIMATED (1966) AND PROJECTED PER CAPITA DEMAND FOR CEREALS, PULSES AND
OILSEEDS BY SECTORS AND PROVINCES IN ETHIOPIA
0.01 KILOGRAMS/YEAR)

(UNIT:

PROVINC AL

PRODUCT SECTUR ARJSSIE BALE BEGEMDER ERITREA GEMU GOFA GOJAM HARAR 1LLUBABOR KAFFA SHOA SIDAMD TIGRE WOLLEGA wlLLL
12681 6225 mnv 1521 2716 9831 1941 28066 2569 4299 925 2112 2645 4642

RAURAL 12786 6287 176 1534 2738 9913 1957 288% 2590 #3325 932 2130 2665 4681

12918 6358 1250 1549 2767 10016 1977 2920 2618 4380 942 2152 2491 «730

13052 6430 7325 1565 2796 10120 1998 2930 2645 4423 952 2174 2517 4779

Losol 7010 9631 1880 4809 12951 2971 4030 sn 5131 1260 3251 3731 6971

BARLEY URBAN 20110 8290 10490 2026 5261 14107 323s 4389 3890 5589 1372 3541 “J31 759
22317 9225 L1673 2254 5831 15697 2301 4885 4328 6218 1827 3940 4485 8449

24901 10265 12990 2509 6490 17408 4007 3436 4816 6920 1699 4384 4991 9402

1898 6380 7250 1571 2768 9965 1985 2908 2645 4457 945 21617 2488 4794
ToTAL 13090 6549 7380 1657 2810 10063 2012 2942 2693 4702 967 2195 2537 767

13538 6717 7636 1777 2876 10267 20064 3009 2776 5028 1005 2269 2650 4902
14123 6956 798¢0 1988 2958 10433 2114 3068 2848 3339 1060 2344 2834 £037

2325 1318 2686 3040 5689 is79 2558 3515 4377 3058 6433 3112 3415 1631
RURAL 2344 1329 2709 3063 5736 1592 2579 3545 4414 3083 6487 3137 304h 1645

2368 1344 2737 3096 3797 1608 2606 3382 4460 3115 6354 3170 3480 1662
23913 L1359 2705 3128 5857 1625 2634 3619 4507 31e8 5623 3203 351a lo80
3800 1620 3520 3600 9182 1970 3s80 4449 47%0 3560 8480 4491 3802 2450
CORN URBAN 4140 175 3834 921 10000 2147 37191 4847 S17s 3878 9237 4892 4108 2669
4606 1963 4267 4364 11127 2389 4218 5393 5759 4315 10278 5443 4571 2970
S123 2184 4T48 4856 12382 2657 4694 6002 6407 4802 11438 6057 5086 330%
2379 1341 2732 3128 5780 1593 2597 335408 4408 113. 6538 3176 3827 1687

TOTAL 2619 1357 27717 3284 585¢ 1609 2628 3576 4460 3320 6686 3221 3469 1675
2513 1420 2873 3502 5990 1643 2692 3657 4584 3538 6946 3316 3566 1722

2642 1462 2998 3898 6144 10068 27%2 3727 4706 3900 7307 3426 3ne 1

SOURCE: CALCULATED FROM APPENDIX TABLES.

NOTE: WITHIN EACH SET FIGURES SMOWN ARE FOR 1966, 1970, 1975 AND 1980,

RESPECTIVELY.
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TABLE 4-6 (CONTINUED)

PRUVINCIAL

PRODUCT SECTOR ARLSHIE HALE JELEMDER ERITREA GEMU GUFA GuJAM HAKAR TLLUBABOR KAFFA SHOA Slvamy TIGKE WOLLELS wiLLS
»21 1225 5703 5932 2920 5120 6299 2355 2027 2163 2653 3557 4lls LT

RURAL 520 1238 5759 5981 2944 5168 6351 235¢ 2851 2141 2675 3586 €153 4156

331 1251 5809 6041 29715 5222 6417 23719 2881 2203 2703 3625 4196 %197

537 L1265 5869 6103 3006 5277 6486 2403 2911 2226 2731 3061 4240 ©261

859 1489 5994 5400 LR [7T ] 6380 7621 20656 306V 2521 3601 5050 4598 ol8y

SORGHUM URBAN 926 L1624 6528 5888 5131 6949 8usl 2892 3333 2145 is21 5501 4307 6732
1230 1805 7264 6532 5710 7733 8993 3219 ano 3055 €364 6121 5528 7490

1146 2011 8084 7291 63354 8605 10009 3584 4127 3400 “855 6811 6151 8338
333 1277 5714 5857 2963 5180 6347 2348 2839 2433 2709 3627 4129 4255

TOTAL 543 1298 5798 6018 3007 5229 84l2 2365 2885 2348 2764 3674 4139 423

566 [$7 9 5939 6200 3073 5331 6553 2413 2954 2503 2873 3786 4307 4348
391 1361 6123 6634 3148 5620 6688 2454 3065 2759 3031 3907 4485 409

3602 3341 5212 3363 3022 5090 18856 2970 33682 5269 3372 3s08 3404 44602

RURAL 3632 33718 5256 3391 3046 5131 1902 2993 339 3312 3600 33537 3632 4438

3669 3413 5310 3425 3078 5184 1923 3026 34206 5367 3436 3573 3468 4404

3ror 3652 5365 3401 3110 5238 1944 3058 3402 5423 3&T2 3611 3506 4531

5980 3028 7121 4121 5852 7122 2880 3961 4811 6460 5009 5810 5525 7351
TEFF URBAN 6513 5480 757 4488 6372 7757 3137 4313 5240 7037 5457 6328 5968 8007
7248 6097 8631 4994 7091 8632 3490 4801 5830 7830 6072 T062 6662 8910

8065 6785 9604 5558 7892 9600 3884 5362 6487 aria 6157 7836 7391 991s

3693 3576 3313 3481 3096 5180 1930 3002 3460 5495 3473 3614 3470 4371

TOTAL 3752 3658 5413 3661 314l 5229 1954 3061 3531 5811 3551 3674 3555 4549

3906 3708 5599 3932 3229 5337 2000 3098 3656 6236 3107 3798 3729 4688

4102 393% 5856 4396 3320 5425 2056 3159 3781 6919 3937 3939 4008 4833

SOURCE3s CALCULATED FROM APPENDIX TABLES.
NOTE: MITHIN EACH SET FIGURES SHOWN ARE FOR 1966, 1970, 1973 AND 1980,
RESPECTIVELY.
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TABLE 4-6 (CONTINUED)

PROVINCIAL

PRODUCY StLTOR  ARUSSI BALE BEGEMDER ERITREA GEMU GOFA GOJAM HARAR ILLUBABDR KAFFA  SHOA S10ANO TIGRE WOLLEGA woLLo
RURAL 5420 €350 2178 2326 474 2668 1689 942 1780 3860 639 2679 [+] 1572
5499 4421 2209 2360 481 2705 1714 956 1806 3916 648 2716 [+ 159%
5598 45006 2250 2403 490 2755 1745 9713 1839 3988 660 2767 ] 1624
5700 4593 2291 2667 499 2808 1777 991 1873 4061 72 2018 -] 1654
HWHEAT URBAN 8856 5322 3403 4607 1837 3641 3609 1785 2746 5599 1664 4760 2091 3053
10272 6172 3949 5343 2131 4224 4102 2069 3lee 6494 1930 5521 24C6 3562
12366 7432 4753 6433 2563 5085 5035 2491 3834 7818 2323 6647 2095 4263
14887 8947 3723 TT4s 3088 6122 6061 3000 4615 9412 2797 8002 3408 5133
ToTaL 5548 4474 22462 20675 510 2709 1773 974 1852 4188 701 2776 70 1667
5706 4647 2320 3032 531 2763 L1828 997 (2% ] 4627 742 2857 120 1660
6041 4900 2468 3659 S66 2857 1921 1040 2028 5339 33 3018 236 1746
6531 5189 2691 4813 612 2940 2023 1084 2161 494 974 3221 449 18350
RURAL 1185 1910 2349 1519 902 2349 2028 1105 902 2798 T40 1786 1093 1816
1198 1932 2373 1535 911 2373 2049 116 911 2827 747 1805 1107 1838
1214 1959 2404 1534 923 2404 2076 1131 923 2863 757 1828 121 1859
1230 1987 2435 1575 935 2435 2103 1145 935 2900 Te7 1852 1t36 1083
2493 2476 2723 1946 176 2723 2818 1545 1165 3033 1003 2120 1532 2426
PULSES URBANM 2774 2731 3028 2165 1310 3028 3133 1722 1296 33% 1117 2339 1690 2698
3109 3les 3460 2473 1494 3460 3581 19635 1481 3880 127% 2695 1931 3oes
3621 3s9n 3953 2826 1708 3953 €092 2246 1692 4433 1457 3079 22006 3523
1231 1980 2369 158¢ 911 2363 2064 1120 926 2849 758 i800 1111 1864
TOTAL 1265 2065 2413 1685 920 2393 2095 1140 934 31001 175 1827 L1138 1859
1339 2130 2494 1849 945 2451 2156 1168 80 3221 812 1a8s 1187 L191e
L4408 2218 2613 2134 973 2502 2218 1193 i1ols 3597 865 1947 1275 1975

SOURCE: CALCULATED FROM APPENDIX TABLES.

NGTE: WITHIN EACH SET FIGURES SHOWN ARE FOR

RESPECTIVELY.

CALCULATED FRO® APPENDIX © VABLES.

1966, 1970, 1975 AND 1980,
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TABLE -5 (CL%TINUED)

PRUVINC EAL

PHODULCT SECTOR ARUSSIt BALE NeGEMUER ERITREA GEMU GOFa LUJAN HARAR 1LLUBABOR KAFFA SHOA SIbAMU TIGRE WOLLEGA woLLO
[ 2 F) 890 ALY 1326 824 943 1021 385 924 1211 565 909 965 87
RURAL o1 90¢ 855 1037 83e 95% 1034 896 935 1220 551 920 97 979

112 18 97T 1053 84b $T0 1050 Y10 950 1245 560 93« 992 S94
723 932 985 1070 8ol . 985 1066 926 9065 1264 569 949 1008 1010

1 t 1 1 1 1 1 1 i 1 1 1 | § 1
1300 1038 ) § 117 1270 1038 11606 1167 12640 1200 1300 190 1090 1095 1167
OILSEEDS URBAN 1130 1181 132% 1643 11082 1320 132% 1410 1363 1677 898 1238 1234 1328
133 1387 1555 1692 1387 1555 1554 1652 1999 1732 1053 1452 1448 1554
1563 1624 1823 1988 L1625 1823 1823 1938 187¢ 2031 1235 1703 1698 1023

1 3 |3 13 1 1 1 1 3 1 1 1 1 1
107 89% 956 1060 826 952 1027 902 941 1230 557 916 968 988
TaTAL 122 9% 979 1138 84l 99 1043 915 962 1302 576 32 991 9ss
752 983 1022 1257 872 997 1077 940 1006 1417 ol3 %7 1030 1020
798 1008 1085 1480 897 1019 1109 966 1065 1613 [ 1.1 1008 1098 1086

SOURCEs CALCULATED FROM APPENDIX TABLES.
NOTE: MITHIN EACH SET FIGURES SHONN ARE FOR 1966, 1970, 1973 ANo 1986,
RESPECTIVELY.
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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. 1In a su'sistence economy,
especially in rural sector, people tend to consume more of nroducts 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 io 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, 0.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 Apvendix 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 Oilseeds
Rural 3.h 2.7 2.7 3.0 5.3 3.9 4.5
Urban 25.6 3L.0 2.2 36.3 77.h 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 differencas
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 L.,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 L4 million tons in 1966. Over the same period the
demand for barley will increase by 56 percent, that for corn by 60 vnercent,
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 1L6 thousand tons, grain equivalent, respectively.

Figure 4.2 illustrates visually the increasing trend in aggregate
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Pig. 4.2--Estimated and Projected Aggregate Demand for Cereals, Pulses and
Oilseeds in Ethlopia, 1966 to 1980.
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demand for each crop. Each curve rises at a rate determined by populction
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 L5 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 period.

The strength of income effect on the demand for the individual
crops depends upon the corresvonding 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

o = rate of population growth

g = rate of change in per capita income

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 = PDy_; + gnDy_q, or
AD = Dt-l(P + gn)
Whend = change
t = time or year, and the other variables are defined as above.

Using this equation, one 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 dn 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 basa 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 nulses 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 Y.l percent per year
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and an urban income effect ranging between 2.0 percent and 4.0 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 1
percent, In contrast, demand in the rural sector will grow only from

1,6 percent to 1,8 percent per year.

Egrley

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 L4-7). 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-8,2, 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 principle 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 sharses 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, All of the five but Shoa (which will increase its share

from 18 to 26 percent); will lose importance gradually over the projection



LOGARITHN PROJECTICMH

TABLE 4-7. PROJECTED TOTAL CEMAND FCR BARLEY
8Y PROVINCES IN ETHICPIA
(LNIT: METRIC TCNS)

TCYAL CEPAND

YEAR ARUSSE BALE SEGEMDER ERITREA GENU GOFa GQJAN HARAR tLiveagon KAFFA SHOA SE0ARC TIGRE MCLLEGA ueiLLo TCTAL
186¢ 140358 10625 €775 24G45 2281e 153949 651138 187617 17693 167148 140080 48952 3448¢C 1441133 9315Ce
1967 L437C1L 10290 SPQTS 25227 23356 157607 66652 163eC 182685 178991 14428 5122 35749 147%¢7 986422
1508 14465C8 10535 10c286 26013 23877 161150 68269 195898 18582 185183 14756 51243 3o38e 150821 1013592
156¢ 15523 10843 1020876 27288 24304 1643133 69719 20289 19083 195739 15159 52451 37423 1%4C¢C 1044453
is7C 154244 11C83 105602 20588 25093 168164 71348 20868 19%17¢% 206503 15559 $37%50 Jgale 157746 1076534
1871 157835 11292 10751 29193 2546C 170652 T2454 21324 19923 216249 15817C 56658 3925¢C 1ec2le 11C174¢
1§72 160714 11545 11118 3132% 26005 173978 13940 21088 2038C 228435 16278 55869 40312 1636593 1134444
1973 164576 1181C 112866 33C48 2056¢ 177355 715460 22466 2C849 241883 16711 57122 41459 167143 116931C
1974 168641 12077 1157%2 34988 27145 18C7192 17014 23CeC 21331 256153 171N seel? 42701 170743 12C8387
197= 172922 12349 118799 37175 27740 184287 TesC4 2367¢C 2ieze 273204 17661 $9760 44049 174468 1246514
1978 177438 12629 122016 39642 20353 187840 eQ231 2429¢ 22340 291420 18182 61149 43316 178312 1286364
1877 182210 12911 125419 42427 209813 191457 81895 24939 22867 311607 18742 62590 47118 182291 1339457
1878 187262 132C1 129C22 45372 29634 193132 83597 25600 23408 334000 19339 84003 48873 186407 13835131
1979 192614 13497 132838 49132 3C3C0e 196872 853138 262178 23986 356846 19977 6%613C s08cCC 196672 1438767
158¢C 198298 13798 13e892 53155 30995 202674 ar120 26974 24540 386439 29662 67236 $2622 tesce? 1468792
SCURCE :

CCMPUTEC FRQP RURAL TCTAL DEMAND (TABLE 4-14) ANC LRBAN TCTaL
DEMAND (TABLE B-10.1) .
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period as a result of their relatively slow population growth rates.
In general, large annual 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, 2
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 otner provinces will be between 31 percent and
L5 percent,

The aggregate demand for corn by provinces and by sectors is
shown in Mable 4-8 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 expecfed
to arise in rural sector. This .s 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.k 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

Nollega; the other 10 percent will be divided among the remaining six



TABLE 4-8, PAQJECTEC YOTAL DEMAND FOR CORN
BY PROVINCES IN ETHIOPIA
(UNIT: RETRIC TONS)

LOGARITHRN PROJECTICH

TOTAL OEMAND

YEAR ARUSS] BALE BEGEFOER ERITREA CGERU GOFa GOJAN HARAR fLLusasgr KAFFaA SHOA SI0ARQ TIGRE WOLLEGA uotLo TOTAL
1966 25903 2122 36070 47784 47601 240408 85228 2282¢ 29482 118256 97763 718C2 47788 50653 707924
1567 26522 2178 16937 $Q100 48731 25232 67178 23822 30449 126526 100127 73517 49168 51860 732141
1968 27118 2230 37787 31640 49809 25197 29219 23693 30903 130074 102399 75156 50021 33004 749894
1966 27820 2294 38728 54129 51071} 26333 91120 24740 31689 138233 105140 15804 51269 5414) 173593
197¢ 208525 2348 36748 Jeess 32215 20916 93220 25448 32447 145755 107887 18768 52548 e 38 797942
1871 29Ce4 2390 40454 $899¢ 93048 27314 94642 2599¢ 33010 152%49 110008 60018 %3516 56327 8117387
1872 29789 2448 414238 61978 S4led 27844 963530 206878 33t 161048 112800 81821 34802 57516 842348
1973 30512 2500 42440 65323 3322¢ 203823 8501 2131 Jase2 170424 115761 83627 s6178 58741 869535
1974 31296 2556 43321 49092 36307 2089132 100496 28094 35216 180787 118907 835493 57433 €0C0S 8sese)
1974 32123 2614 44653 73340 7728 29490 102535 20831 35993 192248 122252 87425 59240 e131e 9267es
1978 32998 2673 43847 10229 289179 30057 104419 299989 38790 204934 125817 89424 60932 c2e6t 963476
1977 33926 27133 47110 833534 402171 30634 106731 30348 37608 218988 129622 91493 62803 6aCe7 9999Cs
18782 34909 2198 48445 89840 el1998 31222 1C893¢C 31163 38430 234574 133688 934137 64814 65513 1039380
187¢ 315954 2857 49861 963138 62965 31819 111188 31682 39315 251884 138038 95858 67004 &7C12 1082228
198C 37C6% 2921 S1361 1C43a1 €417Y 32420 113438 32822 4G203 271CsS 1427cC2 anle2 69397 [1.E11) 1128838
SCURCE ¢

CCMPUTED FRCP RURAL TCTAL OEMAND (TABLE 4~1%) ANC LRBAN TGTAL
DEMAND (TABLE 8-1C.2) .

N
cC



LOCAR [THP PRGJECTICH

TABLE 4-9. PROJECTEC TCTAL CEMAMD FOR SORGHUN
Y PROVINCES IN ETHIOPIA
(UNIT: METRIC TONS)

YEAR

TCTAL CEMAND

ARUSS1

BALE

BEGEMDER

ENITREA GEMU GOFa

GOJAR

HARAR

TLLLBABCR

KAFFA

SHCA S10arQ TIGRE MCLLEGA uCLLO T0TAL

1968 sece 9 n 75540 89477 264428 eqQlo 2c0201 15C.6 19018 83657 40408 e198s 57638 127898 9311143
‘1667 5947 2023 77343 $3368 2301C a1908 212873 15611 19660 89511 4t3ss 83942 59301 130946 938828
1960 6080 2071 19062 S6Q63 23581 03744 2171974 191787 19958 923087 42326 85811 40331 133833 961186
1966 6238 2132 sceve 98867 26210 85408 222317 16341 20463 ST7197 43477 81773 61038 136706 927523
197¢ 6393 2102 e20808 1C3926 26798 87374 227307 14805 20988 103120 44622 09918 63380 139978 1015737
1871 6317 2221 84255 1€795¢C 27224 LELTE] 23C762 17165 21316 107929 45512 914C2 ¢4548 142221 1C37286
1972 6674 227 golal 112220 27799 9G388 233323 17612 21778 113946 46679 93389 66104 145218 1063539
1973 686l 2322 es11) 117447 28391 92136 239985 1803¢ 22282 120583 47919 95442 67765 148313 1095578
1974 7016 23718 90182 123308 29060¢ <3917 244748 18939 22739 127919 49238 973584 69346 151509 1127400
1979 7201 2428 92352 129e87 29628 95729 2496123 19022 23241 136031 506139 99759 71462 154809 1161800
1976 7397 2481 94631 137283 30269 971370 254588 199128 23738 145012 S2136 102030 13529 158222 1198421
1977 7605 253¢ 97030 149603 30931 99444 259047 20023 24203 154961 53732 104301 15786 161792 1237721
1978 7625 2598 99358 134983 3iel3 101350 264860 203547 24023 145993 55439 106816 78196 163404 1280003
187§ acs9 2654 102223 165535 32313 103287 2701453 210823 235384 178234 57268 109337 a0es1 169186 132%%91
198cC 8308 23 1C3040 177483 33038 105298 271%5%88 21832 25937 191822 59228 111953 83731 1731¢3 1374854
SCURCE 3

COMPUTED FRCP RURAL TCTAL DEMAND
CERAND (VASLE 8-10.3) .

(TABLE 4-16)

AND LABAN TOTAL
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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 3Y1 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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TABLE 4-10. PROJECTEC TOTAL DENAND FOR TEFF

8Y PROVINCES IN ETHIOPIA

(UNIT: RETRIC TONS)

TOTAL DENAND

YEAR ARUSSIE BALE BEGEMDER ERITREA GENU GOFA COJAR HARAR ILLUBABCR KAFFA S0a Si0ARQ TIGRE WCLLEGA uoLLo TCTAL
1968 40166 5567 C191 $3179 25492 79990 63293 19334 23225 206048 51754 31736 48430 137381 905f9§
1967 41125 571e¢ 71879 55795 26098 81900 64768 20009 24019 220858 33012 83¢&96 49956 140663 939492
1966 42031 5036 73500 37333 20678 37137 06343 202139 243%0 228559 54229 85578 50843 1437177 963321
1969 43148 604} 75409 60361 27402 83510 67797 20962 25048 261777 557717 87891 32340 146588 994160
1970 44245 6182 I1TA13 43238 28020 07383 69349 21580 23710 255234 s72898 a%es2 33708 150542 10329811
1871 450806 6298 70816 45%0% 28480 88692 70423 22029 26171 267445 S8479 91404 54958 153018 1057203
1972 46107 6447 80138 49299 29100 90422 71074 22608 26774 202706 60036 93408 56482 156319 1092482
1973 47348 6399 82734 13114 29740 92100 73396 23203 27393 299537 61691 935602 S8132 139722 1130390
1974 48367 6753 84082 17412 3039¢ 93969 74071 23818 2080133 316193 63438 97814 59921 163243 1171328
1978 49859 6912 er128 02254 31073 $5700 16422 24442 28491 338819 65336 1er104 61868 166889 1215582
1976 S1226 7074 69493 87719 31771 978137 70008 25088 29349 381647 67344 102480 63991 170661 1263555
1977 32674 7238 91999 93887 32491 929519 19631 23747 30064 386995 69492 104945 66311 174567 1315560
197¢ 54211 7407 94a91 100898 33232 101431 aasl 20429 30782 415098 71798 107301 60860 178415 1372157
1879 $5043 7579 97464 108738 3399¢ 1033717 92909 27123 31520 446289 74263 11183 71662 182813 1433809
198C 571511 7754 10r450 117650 34709 109399 847127 27839 32282 4080937 76919 112911 74751 187167 1501104
SCURCE s

CCMPUTED FROM AURAL TCTAL CEMARD (TABLE 4-17) ANRD URSAN TOTAL
DEMAMD (TABLE B-10.4) .
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detailed information on distribution of demand by province and sector see

Table L-10 and Appendix Tables B-8.L4, B-9.L4, B-10.L4 and B-11.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 rercent
over the orojection period. With the 9.1 percent nopulation growth, 5.4
percent per canita income growth and an income elasticity demand of 0.70,
the total demand for wheat in urban sector will rise drastically, nutting
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 orovinces 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 1l 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.

Results of the projections of total demand for pulses in individual
provinces are shown in Table L-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 consumption, total demand for
pulses is projected from LLL 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 90 percent in 1966 and 86 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



TAGBLE 4~11. PROJECTED TOTAL DEMAND FOR WHEAY
B8Y PROVINCES N ETHIOPIA
CUNET: METWIC TONS)

LLGAKTITHM PROJECT(UN

TuTAL UEMAND

YEAR ARUSSIE BALE BLGEMDEKR ERITREA GEMU GOFA GOJAM HAKAR 1LLUBABOR KAFFA SHOA S1DAMU TIGKRE wOLLEGA woLLO TGTAL
LYveo LI 38y 1000 ¢9620 0870 4200 “lbes 58112 6. 0% 12354 15701y 1044617 62 Toe w?2 “9691 ELIE EL)
[T § 61475 ra218 304, 4 “3508 “3le 2562 597171 65yl 12869 17032« 10740 babkal 11623 99401 20luve
130b 6152« 1420 31201 45046 “©428 44017 ole3l 6598 13115 177629 110460 66085 12206 S52ubi 585225
1ve® 05363 7668 32176 48924 «607 45062 63073 6863 13530 190239 11545 67945 1586 534c¢d 611584
1979 ol215 7876 33177 52349 4733 46173 ohblL 1082 1393¢ 203221 11982 69898 18us 5910 o3%LlS
1-71 colod 8053 33935 958006 446l ©0979 sblill 1263 1e261 PR YT 123489 1130 2l ae SevlE 603439
1972 Twe2s 8273 36962 60137 4984 48022 67786 Te83 16041 231008 12880 7327y 2660 57448 694028
L3 120665 8498 16018 65112 5133 49089 69518 1710 150%3 248439 13423 19274 2815 SRY4) T211%0
1974 Teved 8732 37168 10834 5290 SoL77 Ti3o07 1945 15479 268009 1401 171305 3357 80537 le5031
L7 1o 8972 38401 17«19 5453 51289 2160 818y 1592¢ <9quTt le070 1es5s1 37 wllwe [-T1- P 13
1976 19060606 9221 3972« 85000 5626 524206 15076 B46] 16391 316964 1538% B1o5% 4508 6386l 852200
1977 82364 9677 Sll6? 93734 5807 53587 77059 8701 16874 343072 16169 8e278 5320 6056062 903c32
1978 85227 976l 42682 103800 5998 Sel74 o112 89712 17379 3716842 17031 86822 619 oT5%%0 963133
1979 nsldldo 10013 44337 115400 6L9Y 55987 81237 9251 17906 «luToe 1198y S L] ] 1.07 (R E12 e ann3
1980 $169¢ 14294 “ot21? 128774 6411 $7220 B3« 39 9540 18456 «51 380 tvue? w2320 83A1 LA 2 Lus<1ty
SPURCE 2

CUMPUTED FRUM <URAL TUTAL UEMAND (TABLE 4-18) ANU UKBAN TUTAL
UTMAND (TABLE ©-10.5) .
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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 Eth{opia 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. 0On 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. FExcept 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 Eritrea, which will

gain 11 percent and 2 percent over their 1966 shares, all will register



LOGARITHE PROJECTICN

TABLE 4-12. PROJECTED TOYAL DEMAND FOR PULSES

8Y PROVINCES [N ETHICPIA
(UNIT: NETRIC TONS)

TOTAL DEMAND

YEAR ARUSSIE GALE SEGEFDER ERITREA GERU GOFA G0Jan MARAR fLLusason KAFFa SHOA SIDAKO TIGRE HCLLEGA woLLo 10TaL
1966 13432 3103 31287 24219 T484 36522 6T694 J209 6167 106763 11268 40737 15469 Se0es 427400
1967 13768 3188 32061 25472 7667 37414 69262 1467 6380 114161 11350 41736 15949 57462 443337
1568 14C96 3269 32809 26318 7439 3827 70994 1960 [ I11] 118215 11823 42892 16243 38768 435309
1968 14526 33712 33624 27709 8033 39101 12%3¢0 7839 (113 ] 124094 12159 43648 16708 60Q02s 47C840
1s70 14933 3454 34514 29129 8217 39993 14276 [ 111 ] 6841 131791 12493 44721 17164 61492 487090
1971 15264 3522 35140 30404 8348 age61ls 15477 8232 6969 138074 12757 454069 1753¢C 62512 5C0394
1972 15690 3809 35993 32101 [ LE] ] 41438 17077 A7 7133 143938 13101 Ab4ts 18011 638358 517478
1972 16143 3697 3s800 34082 8111 42270 78718 0708 7308 154643 13469 47493 14531 6525C 535909
1974 16624 3788 37833 38236 8900 43120 40390 0947 7402 164308 13862 48358 19093 c6688 555858
1975 17137 jsec Ire2s 38720 9093 43907 e2120 91€2 7664 175048 14282 49661 19708 ¢817¢ 577493
187¢ 1768% 3978 39883 Alsle 9294 44060 03886 9448 7053 1086987 14733 50803 20372 697117 601021
1977 18272 4072 40990 44693 9492 43766 15693 9704 2048 200278 15219 51960 21104 71314 626048
1978 18901 4172 42101 48307 911 44601 47351 M!|N 8240 215089 15732 33218 21907 12969 654633
1679 19576 4273 43437 324122 9929 47613 89454 10246 8493 231602 16292 54489 22791 74880 685283
19eC 203Q2 4377 44774 37683 10154 40362 91403 10529 8666 250026 16893 5=812 2377C 16488 718822
SCURCE ¢

COMPUTED FROF RURAL TCTAL DERAND (TABLE 4-19) ANC URBAN TOTAL

CEMAND {TABLE B-10.6) .
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declining percentage shares of the total demand. The minor consuming
provinces will contimue to account for a small share of total demand--a

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

Nilseeds

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 income 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 neriod.
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-11l.7), and
69 percent or 261 thousand tons in rural areas (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 14 percent in 1970, but is projected to reach 21 percent in
1975 and 31 percent in 1989. As already indicated large shifts of
varying magnitudes are ekpected 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 he 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 1L43 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 4-13.

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, 5.4 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 develooment and rural trans-
formation, this situation is expected to change as cash ourchasing 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, In 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



TABLE 4-13, FAQJECTED TOTAL CDEMAND FOR CILSEEDS
8y PROVINCES IN ETMIOPIA
(UNEIT: RETRIC TONS)

LOGARITHN PRCJECTICH

TCTaL DEMAND

YEAR ARUSST e te GEGEPOER ERITREA CERU GOFa GOJAn HARAR fLLuRABOR RAFFA SHOA Si10anC TIGRE WCLLEGA woLLe TCTAL
1S6¢ 7664 1423 12612 16235 6832 14718 33691 9774 6321 46051 8340 20738 13510 29740 2238657
1967 7858 14698 12938 7004 15089 34467 3984 6540 49294 8sse 21264 136822 310492 232005
1968 8046 13¢) 13230 7166 15449 35278 -1 ] ee62 51124 87e9 21767 14185 31209 23025¢C
1968 8259 1591 13408 7346 18797 Jel3s 6292 6854 54100 9039 22N 14566 31888 246341
197C as7e 1390 12983 s 18172 37021 ca82 7043 57194 9304 220847 14939 32681 294884
1971 8649 1623 14260 20540 7648 16437 37634 6633 7183 60048 9520 232%3 15267 33234 261931
1972 a871 1663 14631 21728 7831 167848 38444 6823 7384 63618 9798 23797 1972 33960 270964
1973 9103 17€7 15022 23069 7991 17139 39273 7018 7951 67387 10097 24341 16107 34723 280727
1974 9383 17151 15437 24602 8110 17501 4012¢ 1214 1744 12018 10418 24915 16577 353017 291333
1878 9617 17%¢ 15878 26349 8353 17869 410C0 1419 1944 1696% 10763 25513 17038 36218 302872
1878 9898 1841 16347 2833 8343 18243 41897 7630 a1 82485 11136 26134 17449 3716} 313459
1977 10196 1887 16647 30404 8742 16628 42020 T848 8366 L LI H 11538 26780 18233 38C38 339229
1978 1CS13 1937 17318 35198 8943 19020 43744 €372 8390 93620 11972 27493 18920 38943 344329
1979 10038 1986 17947 36162 9153 194198 44737 4304 e820 103393 12442 20133 19657 39884 360917
1580 11222 2037 1835¢ 39332 9972 19824 45733 83542 Qo 112114 129358 2088« 20469 40868 379191
SCURCE:

COMPUTED FAQM RURAL TCTAL OEMAND (TaBLE 4-2C) AND URSAN TOTAL
OENAND {(YABLE B-10.7) .
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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, 18,4 percent; Harar, 15,9 percent; and Wollo,
1.1 percent of the projected total rural dema.d for oilseeds in
Ethiopia,

In regard to the urban total demand, Shoa and Eritrea alone will
account for about 7h 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 suonly and
demand for food grains during the process of economic development in a
comtry 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 arder 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 progranms,
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 Chaptery 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 viability and purity, so that heavy
apnlication 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 scil fertility
and structure, availability of moisture and inteasity 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 results, 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\éeeds
directly varies with change in the projected area planted. Large x
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 Oilseeds

1966 163 5% 8% 8% 17% 10% 7%
1975 and 1980  1L% 5% 57 7% 18% 10% L%
The projection does not account for the possible lowar 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, storines 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 assumntions
given in Table 2.1 are shown in Appendix C, Tables C-2.1 to C-2.7.
Alternative nrojections with assumptiors of lower percentage losses--
barley, 10 percent; corn, 7 percent; sorghum, 7 nercent: teff, 15 percent;
wheat, 10 percent; and pulses, 3 percent--also are shown granhically 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 anpnroximate quantities that would
be exported or imnorted. More nrecisely, those with nositive sisns
represent notential exports while those with negative sipns rerresent
potential imports. Given all the assumptions regarding supply and
demand, the projections indicate major deficits in all products excent for
sorghum and oilseeds. 1In other words, if domestic supnly continues to
increase at the average rates of the previous decade, 1961-70 and if
demand increases at the rates determined by rates of nomulatinn growth
plus the product of assumed rates of per capita income growth and income
elasticities of demand, the secular trends noted in the supniv-demand
balances are likely to occur.

Supnlies of barley, cnrn, teff, wheat and pulses will be short of
their resvective demands by 7 percent, 20 percent, 25 percent, L5 nercent
and 25 percent by 1980, Figures 5.1 to 5.3 show levels of sunnly (also
see Appendix C Tables C-3.1 to C-3.7) and demand for the seven nroducts
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 supnly and demand for wheat have been

indicated in the last two chanters; the slopes of the lines 1llustrate
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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 provincial level, various surplus and deficit trends are
observed from the projections. In Table 5.1, Arussi, Bale, Gemu Goffa,
I1lubabor 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 percent 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 nercent of the total orovincial 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 42 percent. Among the major corn producing and con-
suming provinces, Gemu Goffa and ﬁarar 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
continuously 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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TABLE S.1. ESTINATEC SUPPLY-DENANG BALANCE OF
GARLEY 8Y PROVINCES IN ETHICPIA, 1966 T0O 198C
(UNIT: METERIC TONS)

SUPPLY-CEMAND BALANCE

ARYSS1 BALE  BEGEPDER ERITREA GEMU GOFA  GOJAM HARAR ILLUBARCR KAFFA SHOA S1DARQ TIGRE wCLLEGA wcLLg TCTAL
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TABLE 5-2. ESTIMATED SUPPLY-DERAND SALANCE OF CCan
8Y PROVINCES In ETHICPIA, 1968 TC 1980
TUNITs RETERIC YONS)

YEAR ARYSSI BALE BEGEPCER ERITRES GEmMU GCFs GOJam LLLUBABCR KAFFA SHGa StDANC TIGRE MCLLEGS

wCLLC TCTAL
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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 Table 5.3,
the total surplus over the domestic 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 4O 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 snecial
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



TABLE 5-3. c“TIMATEC SUPPLY-DENAND BALANCE OF SCRGMUNM
8Y PRCVINCES IN ETMIOPLA, 1986 VO 198C
(UNTT: METERIC TONS?
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1971 [ 3%.1.] -943% 59Ceo4 -2%%39 1623 -5407 91532 27440 aes -39079 11548 -32227 41112 32148 1082933
1872 8030 -1051 206 ~23339 19120 -7203 97400 30490 682 -41251 14988 -34455 42238 jacsee 214839
1673 10238 -9s81 02482 ~2083%3 22430 -9341 103248 336892 ale -4383%3 18868 -37013 43182 46340 248993
1974 12644 -971 96202 -1835%9 26122 -12003 109366 37342 286 -4669% 23002 -40023 4128 S4564 2085683
1973 13390 -887 111438 -156803 30148 -19101 115380 41420 -81 -50087 27820 -43499 44606 63474 324308
1978 18484 -897 120338 -12847 34396 -19089 121366 45750 ~349 -34075 32980 -aTall 44994 73160 36a798
1877 21926 -S03 146624 ~10209 3948 -2349) 128712 30912 -1181 -58813 38968 -%2079 44728 93342 4035220
1978 25812 -913 166830 -7609 44900 -20777 1320954 3582 =187 -64101 44758 -37237 44284 94500 4498556
1979 29952 -929 1808890 -3513)3 30792 ~35043 138840 61424 -2707 -70323 31292 -63223 43292 106404 491460
198C 34630 -T49 212874 -302% 57036 -4217% 141004 87978 -37718 -17679 58398 -70173 4135%6 11910C 53479¢
SCURCE s

CALCULATED BY SUBTRACTING TOTAL DEMAND FROP NET SUPPLY. MET SUPPLY « TOTAL
PRODUCTICON - (SEED ¢ LOSSES AND NON-FOOD USES!.

et



TABLE 9-4., ESTIMATEC SUPPLY-DENAND BALANCE GF TEFF

ey PRCVINCES IN ETHICPIA,

(LNIT: METERIC TONS)

1966 TC 1980

SUPPLY-CERARD BALANMCE

YEAR ARUSS] BALE BEGEPCER EQITREA GEPU GCFa GCaanm HARAR tLLuBaeCe KAFFa SHCA StoarC TICRE wWCLLEGA wetLc TOTAL
1568 ~24179 850 Ter1s 44588 -16C3% 162770 -47069 -11199 -18004 -278¢C9 -36424 -20189 29975 [1] 15864
1567 -25129 178C T1%42C -47714 -16584 1611CS -47389 -12€18 -17894 ~36534 -3452¢ ~299719 28710 =241 -5049%
1568 ~25724 re2r 1688¢ -49174 -16864 162210 -49534 -11979 -18C44 -39789 -3732¢ -31469 27192¢ -2124 -1318C
196$ -25499 rerc 74539 ~51929 -10846% 159659 ~49629 -11409 -175%¢ ~4T424 -38749 -32519 28070 -27084 -31900
1977 -26249 1785 1622C -53814 -1894% 158860 -509%9 -12C14 -17Ca9 ~5665%59 -39889 ~33824 27865 -1764 -48270
1971 -266176 27150 738865 -56094 -19C84 160990 ~-51834 -11685 -183029 -66244 -3859S -35874 26255 -3C79 -¢13320
1872 -27159 328% 72995 -59C2$ -1968S 1¢C7T40 -952934 -11639 -1813%9 -773Gs -368749 -37649 2%523¢C -3796 -83860
1s7? -27649 kY13 11928 -62384 -2021s 160310 -539%4 ~11604 -108294 -89884 ~39024¢ -39424 24C20 ~4024 -1C7148
1974 -~28254 4C7T¢ 780 ~66199 -2091§ 156790 -550%4 ~11489 -18349 -10417s -39394 -41379 226CS -5554 -13354C
187¢ -28%39 45685 69585 -70554 -21624 159440 -56074 -311454 ~18579 -120214 -3%689 -4339%4 2099S -8514 -162290
1s7e -29544 5119 6785% -75489 -22323S 158840 -57274 -11444 -18734 -138719 -40178 -4%514 1920¢ ~1664 -195780
1s1? ~3034s $730 66395 -81139 -22948 15e15¢ -58394 -11329 -18884. -1359379 -40789 ~-4T7664 17285 -8744 -23208%5
1678 -31149 6245 64548 -87594 -23654 187450 -59694 -11314 ~19034 -182764 -41499 -5C024 1499C -10C14 -27351¢C
1S7S -32054 &675S 62599 -S4 849 -244%9 136509% -60919 -11219 -19189 -209249 -42334 -52479 12490 ~11399 =319745
1sac -3315%8 T27¢C 6reec -1C311¢ -25264 1556CC -42139 -112C4 -19359 -239CS4 -43264 ~54934 %610 -12%8$ -371545
SCUNCE =

CALCULATED &Y SUBTRACTING TCTAL OEPAND FRCP %NTT
{SEED o LOSSES

PROCUCTICN -

AND NCN-FOOC USE>TS.

SUPPLY. KET SUPPLY = TOTAL

€21
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point to remember that the indicated gaps between supply and demand may
be avoided 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 tharn that for teff or other commodi-
ties. During 197C to 1980 wheat domestic supnly is orojected to increase
only by 13 percent while demand is projected to increase by 70 percent.
Although, Ethioria is a wheat imnorting 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 orojections for supnly 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



TABLE S5-5. ESTIMATED SUPPLY-DEMAND SALANCE OF WMEAT

BY PROVINCES IN ETHIOPIA,

{UNIT: WETERIC

TONS )

1966 1O 1960

SUPPLY-DEMAND BALANCE

Yt AR ARUSSI BALE BEGEMDER ERITREA GEMU GUFa GOJAR HARAR ILLUBABOR KAFFA SHOA S1DAMD TIGRE WOLLEGA wGLLO0 TOTAL
1966 268C5 14712 1339 -32089 -197 454 -34006 -1486 ~82)1 21181 =311 -30068 -9r1 ? ~39711
1967 26360 14620 61939 -34767 -238 -87s ~3542% =17s8 -8i12 9244 -2930 -31524 -1199 ~138¢ -61742
1568 26438 15238 5422 -36621 - 363 -2014 - 36550 -1772 ~ 8289 5654 -308% -33137 -122% -2528 ~-728886
1969 27085 150847 5104 -39954 -4%9 -360e -3838% -1840 ~-8757 -2833 ~360% -35689 ~1%8623 -4le2 -9280T1
1970 27228 L8047 4343 -4316) 3o ~3%917 -40203 -1s01 -901¢ ~9288 -317¢ -38180 «1808 -5169 -101856
1971 271380 16500 4130 -45550 175 -4033 ~412%5% -2165 -912s -21495% -37159 -3bl12 -2103 ~-5¢€1% -125>86
191712 27200 1e83% 3341 -49574 -283 -4921 -%295% -2232 -9325 -34092 -4007 -39813 ~2459 -6740 -149085
18713 27080 17152 2567 -54211 -325 -5723 —4A8]1% -2519 ~9532 -48308 -4382 -4151¢8 .=~2874 -1920 -175128
1974 28648 17473 112¢ -59%9¢6 -362 -6568 -4¢331 -2682 -983s8 -65076 -472% ~43392 ~33%¢ -9181 -205252
197s 25978 17703 nr? -65858 -40% ~Te78 ~481 84 -2926 ~10093 ~04590 -5209 —435386 -3916 -1067) ~260298
1976 25147 17997 -388 -73099 -658 ~843% -50113 -310% -10436 -l106681 -5757 ~47451 ~-45869% -12173 -27651%
1917 28121 1829e¢ -1581 -81490 -519 ~9429 ~-52108 -3356% -10716 -132242 ~6301 49737 -5319 -13744 -324140
1978 22831 18502 ~2886 -91224 -675 ~10623 ~54181 -3551 =11113 -léla2e -699% -52051 -6193 -15480 -374845
1979 21132 18687 -4396 -102+487 -Te8 =11541 ~56206 -3843 ~11435 -195133 =117 ~54595 -7208 -1732% -432973
1980 19304 18981 -5956 -11%6C9 - 860 -12673 -584 88 -6067 -11865 -23316§0 -86506 -57272 -83R0 -19283 -497934
SCuRCE:

CALCULLATED BY SUBTKACTING TOTAL DEMAND FROM NLT
PHODUCTION - (SEED ¢ LOSSES AND NON~FCOD USES).

SUPPLY. NET SUPPLY = TJTaL

GzZ1
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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 *he assumption adopted in the study.

Table 5.6 shows about 1L percent excess of supply over domestic
demand in 1966 (the actual export to foreign countries), 1In contrast, the
projections indicate excess demand of 11 percent in 1975 and 3l nercent
in 1980. Considering increasing demand, marticularly in the ranidly
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 LO 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 nrojected supply and



TABLE S-6. ESTIRATEL SULPPLY-DENAND BALANCE CF PULSES
BY PROVINCES IN ETHIOPIA, 196& TO 1980
(LNIT: METERIC TOAMS)

SUPPLY-0EMAND BALANCE

YEAR ARLSSE PALE BEGEPDER ERITREA GEMY GCFa GOJAM +ARAR ILLuBABCR KAFFaA SHCa sloarc TIGRE wCLLEGa wCito TCTAL
186¢ 7831 ~110 21394 ~21319 -3502 21932 -29841 33% ~1477 208518 “9%6 -12612 -22%¢ 506913 ee3Cs
16617 71715 -3G3 2013 -227157 -383) 26942 =32245% -110 =182« 198648 216 ~14379 -273¢ 4%227 45513
1se¢ 73¢7 113 18572 -2355¢C -35C9 247CC - 34683 ~298 -1S91e 15488 -7 -1ecCC ~2663 47241 3Ce7
1965 7133 L) 18247 -2496% -3e12 23993 -36402 ~410 =155 98ss8 (.1 ~16644 ~302% 459C2 19548
197¢C 4741 -86 17208 -26357 =-3397 229170 -3e87C? -710 -1854 3870 ~-272 -18300 -3%17 45344 183
1871 7192 el 17618 -2769% -37e8 23688 -38949 -384 -18C2 199 ~22¢ -10121 -34C1 47%58C 2542
1972 7008 157 16979 -d9121¢ -3€e87 23156 ~40557 -409 -i727 -5619 -272 ~1eQ18 -3e38 av28% -568e1
1572 6959 137 16350 -31233 ~4007 42334 -4229%2 -440 ~1854 -13033 -40§ ~19323 ~-397¢C 471C3 ~24038
1874 6707 212 1%el1 -33455 -4126 21902 -439%9 -560 -197)3 -216%8 ~649 -20928 -4409 46324 ~4C761
1975 6450 193 14788 ~38778 -424¢ 21189 ~4585%9 -692 -200% -30977 ~193 -2192s -4740 4815¢C -5804%
187¢ 6111 173 17854 -38508 -43¢e 20460 -47554 -117 -2128% ~419%6 -102% -22C28 -5278 45578 =~ 71848C
1977 5760 241 1293C ~41804 -448% 19743 -4943¢ -841 ~213%2 ~54179 -1364 -24124 -5809 44819 -1Ca721
1s7¢ 54le 222 11903 -435418 ~46CS 19012 -93135¢ -1Cee -2211 -67883 -1601 -25229 -644] 44054 -1252%7
1879 4904 202 1c873 -49438 -4724 18301 -53351 -1092 -2491 ~83294 ~-2040 -26%21 -7173 431087 -152598
198C 4520 183 q648 ~%415%3 -4944 17476 ~55251 -1217 -2523 -10C693 -2472 -27728 -800s 42323 -182834
SCuace:

CALCULATEC BY SUBTRACTING TCTAL CEMAND

PROCUCTICN ~ (SEED ¢ LOSSES AND NCNV-

FRCP NET SUPPLY, NET SUPPLY = TOTAL

FOOD USES).

L7 T
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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 ),
and the exportable surplus may not be as great as indicat ed by the nro-
jections,

The rise in the exportable surplus comes entirely from Begemdir,
Gojam and Wollo, the three major nroducing provinces. 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 Yollega 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 nnt 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 prefei's to consume and sells the surplus in the market in
order to purchase non-farm grods 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



TASLE 5-7. ESTINATED SUPPLY-DEMAND SALARCE OF OSLSREOS

8Y PROVINCES IN ETHICPIA, 1946 TO 1900
(UNIT3 NETERIC TONS)

SUPPLY-0ERAND SALANCE

YEAR ARUSST BALE BEGEMDER ERITREA CENU GOFa 6QJan HARAR TLLUBABOR KAFFA SHCA SIlDARrG TIGRE WCLLEGa wCLLO TCTAL
1966 -2685 -676 67886 -3603 -6437 59348 -7%69 -34%¢ -2602 -373 ~599C -833 -5706 21378 1c0277
1967 =211 -39¢ 70668 ~364) -68137 &l1138 -7430 -335¢ -2612 87152 -6193% -1064 ~5457 22098 119910
1968 -2626 -414 74360 -3437 -6037 61622 -7018 -3204 -2374 5113 -59%9 -12717 -549% 23293 12573¢C
1966 -2433 -153 Tolas -3709 ~6937 41010 -7289 -351 -2103 3415 b I11) -1798 -5731 22171 124172
197¢ -2474 301 79238 -4373 -1 40341 ~T406 -3041 -2113 im -589%6 -221e -473¢ 22224 124417
1871 -2301 318 22251 ~4433 ~71237 63100 -661¢C -30%3 -2033 -4 -5913 -1620 -5128 23103 130438
1972 -2325 s 053550 -4906 -7342 63731 -6219 -3070 ~1064 -2301 -3937 -1668 -4977 23238 13230%
1973 -2154 673 20344 -3480C -7948 64362 -5830 -2897 -1768 ~-4899 -39684 -1714 ~4823 23568 134651
1974 -2179 as52 92527 -419%3 -71749 63299 =-3342 -2816 -1517 -7998 -5989 -1764 -4769 23702 136104
1978 -2008 1130 96004 -7030 ~7943 63834 -4860 ~2743 -1442 -11593 -6114 -1912 -471% 2383¢ 136440
197¢ -1937 1408 99881 -8207 -8043 66382 —4474 -2668 =131 -1580% -6044 -1963 -4663 23815 136092
1877 -1864 1681 103264 -9383 -0248% 668133 -3%88 -2491 ~1200 ~20774 -6073 -2209 -4714 23025 134462
1978 -1793 1957 107121 -11267 =044S3 67283 -3512 ~2418 -934 -206367 -6204 -245% -48606 23864 132166
197¢ -1822 2230 1110082 -132%2 -8743 67643 -2933 =2324% -763 -32762 ~6233 -26013 ~4817 N2 128494
1980 -16%6 2603 114741 -15732 -8832 677128 -24%7 -2072 ~693 ~4G343 -6445 -289%1 -4970 23369 1221336
SCURCE :

CALCULATED BY SUBTRACTING TOTAL DEMAND FRCF NETV SUPPLY.

PROCUCTION - (SEED + LCSSES AND NCN-FOOD USES).

NET SUPPLY « TOTAL

621



130
pr'act.ices.h3

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 becomes
a need for planning establishment of facilities 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 1966, 1970, 1975 and 1980. The fact that aceording to the
nrojections some provinces are expected to have surplus in some years and
deficit in other years complicates the estimation, and ma%es different
assumptions necessary,

In a previous study conducted by Stanford Research Tnstitute
Mission to Ethiopia, 1967-1969, it was estimated that 100 percent of the
rural non-farm, 95 percent of the urban, and § percent of the rural farm
total demand for cereals and pulscs are procured through market channels.b
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 estimate

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

thhodey, Marketing of Grains and Pulses in Ethiopia, n, 7L,

bi1pid., pp. 28-33.


http:practices.43

131
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 simvle
equation:

(5.1) Qs =§1=1PijDij*Sj

Quantity in market channel in a surplus province in a given year

where Qg
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, tle approach through demand was abandoned
to minimize the risk of errors, Instead, the problem was approacned
through supply, based on results of the SRI study and other case studies
on peasant farmms which found that fammers 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
deficit province can be expressed as:

(5.2) de = PS.j + Dj

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

Similar to equation (5.1), this equation assumes inshipment of all
commodities equivalent 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



PROODUC T

SARLEY
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SORGHUN

MWHEAT

PULSES

CILSEEDS

TABLE S.8. ESTIMATIO QUANTITIES Cf CEREALS, PULSES AND CILSEEDS THAT ENTER
1975 AnD 1980

MARKET CHANNELS IN FACH PROVINCE, 1966,
TUNET: RETRIC TUNnS)

1970,

YEAR ARUS ST BALE BEGEMDER ERITREA GEMU GGFA GOJAn rANAR 1LLUBABOK KAFFA SHOA S10AN0 TIGRE WOLLEGA wOLLO TOTAL
1968 N9 3369 315%4 18587 6836 53578 30158 2614e 12764 82 (Y813 21823 3987 17806 z:;bf:
1979 31633 8133 2820% 20774 4916 53593 40083 3574 1093 11872 0101 21072 12221 2333 i .;33
197% 75806 13173 27447 2081% 7397 5763 44739 1817 714} 94697 B8les 17450 22071 8sls l”,’
1980 101337 18449 49331 39451 10323 55270 50683 12384 12422 189221 12932 14290 33104 20156 (33
1986 15034 176 10856 48963 s1e7 3299 26220 25803 8297 40974 23981 Sease 96493 40395 438892
1970 15636 692 13560 $2061 16800 4933 28186 272%8 $3689 65871 25284 65449 105641 44570 sxqc)s
1975 17437 1527 15763 67604 21354 5927 30948 31303 60%4 108701 32686 7178 119880 50217 o&xb:u
1980 20431 2201 20798 91372 27291 6823 35772 33640 66930 184870 a714 92394 132831 $7328 7831
1966 1743 1301 3087 siols 7973 240%0 91026 18590 2924 31379 ss 271833 40373 21463 35050
1970 8084 1384 s8826 51852 16701 280890 112740 26073 5488 38689 14994 30669 49333 43104 484822
197s L6720 1340 127510 49947 38438 39343 151480 43952 7018 50067 38978 43599 57042 87016 Te8446
1980 38304 1333 233476 55367 62391 (3390 184094 10638 10442 17679 75248 70328 «1379 149458 11513504
1966 27382 2184 as321 46630 17930 172108 s031e 12818 19042 63446 39498 38890 36102 17669 #30412
1970 29838 3363 86947 $3530 20788 169463 Sse 20 13930 18778 9366 43370 435038 36195 31510 109132
1973 33130 P 87134 12902 23323 171471 60138 14042 20602 163930 44810 $4702 33913 3859 825473
1980 38000 547 83637 106014 2nio 169207 66650 14922 21948 287422 49990 66526 31238 47830 10217+3
1966 3Je804 16208 12013 36479 2198 $997 40088 3873 10302 68820 6803 45415 71 (173 20;53:
1970 37511 17894 10422 “7753 920 24884 32509 4491 11488 106254 7578 54039 1808 30039 «0 303
1975 1234 20058 9582 71637 2939 29383 60670 $357 13009 187330 9939 62461 3918 36408 sssiz
1980 «3279 21958 26081 122191 3035 34949 10963 6793 15160 342287 13841 74798 8380 45432 829723
1968 1007S 100e 25607 22182 o757 32561 41190 1264 2893 39582 2213 18038 2256 ST734 275349
1970 9%02 1109 22472 2179 4037 28232 49304 2926 3197 48611 657 22001 3517 53338 27°:§§
1975 10600 1192 22081 3ob82 S101L 27192 56590 326 3na 30977 121 25918 L3 213 s6278 zas,
1980 10831 1401 20230 55036 es20 24328 66095 4001 4378 130693 2933 32044 8003 53508 3%17100
1966 YL 7Y 1254 7801e 13680 6120 71570 28552 5331 5559 36953 7837 16725 11940 40488 331327
1970 1293 1633 90753 16554 7426 13778 31092 s807 6022 siire 8518 10682 12947 “8881 380664
1975 8380 2645 109223 22645 8308 80487 33171 6407 6608 63916 9861 207812 14622 S$3611 ~~g=§i
1980 9290 4332 131028 340293 9289 or718 37030 7213 7818 91767 11692 23409 17393 ST09S s1
SOURCE :

CALCULATED FROm TABLES OF TOTAL DEMANG 8Y SECTOR , SEEDS, LOSSES AND SUPPLY
~OERAND BALANCES.ASSULPTI(ONS ARE GIVEN IN TEXT,
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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 orovincial
surplus in case of other commodities. In other words, the quantities
involved in interprovincial 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
frem producer to consumer. The estimates may provide only rough pguide-
lines for needed adjustments or additions to the existing marke ting
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 reduce 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 oroduction 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 ootentials 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
135
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both objective and subjective methods on the basis of 1966 estimates,
Projected levels of production for the country 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
inereases 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 uand 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,
llarar, and Arussi, account for 80 to 90 percent of the projected supply
of each commodity during the projection period.

Changes in damand for food products, as found by reviewing 1lit-
erature, are determined by changes in population, income, relativea
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 anmnum indicate



TABLE 6. SUMMARY OF £STIMATED AND PRCJIECTED SUPPLY ANO OEMAND
FOR CEREALS, PULSES AND OILSEEDS IN ETHIOPLA
(UNIT: 1000 METRIC TONS)

PROOUCT ION SUPPLY PERCAPITA LEMAND TOTAL CE~anD BALANCE

RRODUCT 1960 1970 1973 1980 1906 1970 1975 1980 L1966 1970 197 1980 1966 1970 1978 1989 1988 1970 1975 1980

CF2EALS  Sel6 5972 o718 7330 4053 4301 5200 3934 174.89 180.66 190.13 203.95 4023  4%60 5361 6597 *31 -58 -186  -664
BARLEY 1399 1560 1746 19Se 964 1070 1232 1396 A1.82 42.51 44.05 46.28 958 1077 1247 1497 .7 -6 -15  -101
conn 027 895 °sy 105 703 761 836 9C1  30.77 31.31 32.86 34.90 707 798 930 1129 -5 -36 -93  -228
SORGHUR 1165 1395 1710 2100 956 1158 1486 1910 39.60 40.11 41.06 42.51 911 1018 1162 137S 53 elaz *326 535
TEFF 1280 1382 1450  1%as 922 981 1053 1130  39.37 40.68 42.96 46.41 908 1030 1216 1501 el6 -o8 -162  ~-372
WHEAT 739 780 en 8Te 502 531 S66 ST 23.53 23.87 29.20 33.8% sS4l 639 806 1095 -0 -{08 -240  -498

PULSES s79 s7% 609 629 9% «%0 s19 S35 18.38 19,23 20.a1 22.22 .27 ~87 578 19 .66 .3 -58  -183

OILSEFDS 378 .19 a8e ssi 332 380 «39 502 9.72 10.06 10.70 11.72 224 238 303 379  +108 <128 *1386  e122

TOTAL 6311 o%s TSIl 8710 4881 5371 6158 972 209.19 209.95 37138 237e3  came 3302 e262 1695 205 <73 -108 731

NOTE: POPULATION 1966 1970 1975 1980
€1000) 23008 43328 208299 32345

LET
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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
FAO projections for the same period (see Table 1.7). Projections wi thout
disaggregating into rural and urban sectors predicted the nopulation 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 pooulation growth is
anticipated during the seventies while in rural areas it will tend to
remain low. Growth rates during 1970 to 1980 stand at 1.4 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 ol 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 rer canita 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 is 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 wheat 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 populations, No mutritional 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 capita
income have overstated the rate of growth in demand among urban people
in Ethiopia. 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 total
population living in urban areas. Large increases are projected for
provinces 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 into 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 apgregate is
increasing at an increasing rate. Under the assumptions held in the
study, a deficit amounting to more than one-half million tons (7 nercent
of total demand) for cereals alone is nrojected by 1980, By individual
commodity, the projected deficits range from LS 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 Fthiopia 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., 1In 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 commercial farms, offsetting some portion
of the projected deficit. In 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 surolus, is a close substitute
for corn in most parts of Ethiopia, 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 orices,

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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TABLE A-lo ESTINMATED ANNUAL HISTORICAL (1961 TO 197C) ANC PROJECTED TOTAL AREA
UNCER CEREALS, PULSES AND OILSEEDS IN ETHIOPIA, THROUGH 1980
(UNIT: 10GC HECTARES)

EXPONENT
AREA

YEAR BAALEY CORN SORGHUN TEFF wHEAT PULSES OIL SEEDS COMBINED
1961 1560 T44 1329 2206 s17 100 673 8129
1962 1598 758 1351 2224 cad 710 686 82713
1963 163¢ 793 1375 2262 563 21 710 847}
1964 1544 196 1384 2129 962 739 33 0387
1963 1623 812 1400 2147 509 135 738 8494
1966 leee (31 1421 2143 1€12 112 783 861%
1967 1694 811 1492 211 1c21 7165 178 8754
1560 17123 8sl 1537 2169 1€ 34 16C 7688 0852
1989 1744 832 1394 2202 1041 766 802 9001
1970 1770 a8s 1641 2162 1054 766 822 9101
1971 1788 (1.1 1671 2153 wi2 T86 (1) 9188
19712 1607 6896 1718 2148 183 792 853 9298
1973 1828 907 1766 2143 1C98 198 863 9405
1974 L1890 919 1019 2139 1110 809 87¢ 9518@
197% 1871 930 1871 2134 1122 all 890 9.9
197¢ 1062 941 1923 2130 1134 817 903 9742
1977 1911 952 1980 2125 1146 423 913 9854
1978 1938 962 2037 2121 1138 829 928 9979
1979 19%¢ 913 2095 2117 1169 83% 94c 10085
1980 1917 904 2154 2.3 1181 84l 953 10203

A 1551,80 722,52 1301,28 2218,43 895,50 695,61 645,25

B w277 23,7574 12.8638 -9.6342 25,9657 13,2164 27.9976

RSQ 0.9759 9656 0,9689 0.1707 0.9836 0.8287 0.971Y

SCURCE:

®STATISTICAL ABSTRACT®, CENTRAL STATISTICAL OFFICE ETFIOPIA, 1965 TO 1970.
*MOALD CAOP STATISTECS AREA, PRODUCTICN AND YIELD®, FAG: ROPE, 1966 TO 1970,

BARLEY AT 1.00) SORGHUM AT 1,401 OTHERS AT 0.80.



TABLE A-1.1, ESTINATED ANNUAL HISTORICAL 11961 TO 1970) AND PROJECTED AREA UNDER
SBARLEY BY PROVINCES IN ETMIOPIA, THRQUGH 1980
(UNIT: 100 HECTARES)

EXPONENT (S 1.00

AREA
YEAR ARUSSIT BALE BEGENDER ERITREA GENU GOFFA GOJAN  HARAR ILLUBABOR KAFFA SHOA SIDANO  TIGRE  WOLLEGA woLLo T0TAL
1961 207s 140 2108 452 1YY 2039 780 374 109 2574 203 998 421 2059 15592
1962 2141 160 2157 463 AT9 2860 799 399 112 2637 208 1023 447 2093 15972
1963 2192 164 2192 3 491 20719 s18 429 131 2716 229 1047 a7 2127 16353
1964 2201 164 2201 76 $09 2874 221 443 131 27110 230 1051 493 2138 1a434
1965 2229 168 2213 479 12 2873 809 462 168 2r2s 2n 1057 493 2114 16523
1986 2247 166 2230 483 s16 2079 sle 1YY 183 2763 233 1083 s1é 2097 16654
1967 2282 169 2232 07 824 2874 028 s07 203 2840 234 1082 24 2113 16938
1968 2321 206 2238 516 533 2506 825 sie 241 2889 258 1101 330 2132 17223
1969 23712 209 2232 523 sal 2912 437 523 244 2930 2719 1116 558 2163 17438
1970 2412 213 2217 532 $50 2944 83e 532 248 3018 284 1n 568 2181 17694
1971 2434 218 2260 $39 LTV 2924 843 s87 280 31026 290 1157 594 21e7 17882
1972 2468 226 2269 S48 370 2928 [ 1% 4 L1 1Y 300 3071 300 1173 el1 2174 18064
1973 2302 234 2217 837 s78 2932 831 608 321 311e 310 1182 628 21719 10274
1974 2538 243 2286 se67 588 2938 853 627 342 3183 320 120% 648 2186 18491
1978 2573 251 2293 76 597 2937 8se 647 363 3209 330 1220 664 2191 18704
1978 20607 260 2300 ses 606 2938 862 668 388 3258 340 1236 682 2193 18915
1917 2642 269 2307 594 513 2939 [ TY] &89 408 3301 330 1292 100 2199 19124
1978 2678 278 2314 604 625 2940 069 711 430 3349 381 1269 719 2203 19342
1979 2ns3 287 2319 s13 634 2939 872 733 433 339s m 1285 738 2206 19353
1980 2748 296 2328 623 643 2937 875 7558 .77 3443 382 1300 157 2209 19763

oh1

A 0.1330 0.0088 0.1378 0.028¢ 0.0300 0.182) 0.03%08 0.0238 0.0053 o,1638 0.0125 0.0636 0.0271 0.1331
8 0.0003 0.0003 -0.0010 0.0001 0.0001 -0.0017 -0.0003 0.0007 0.00C9 0.000% 0.0003 0.0001 0.0008 -0.0011
RSQ 0.8322 Q. 7428 0.8233 0.7323 0.6720 09742 0.897s 0.9322 0.9528 0.7427 0.9108 0.2381 09364 0.9363

SOURCE :

ESTIMATED FROM NATIONAL TOTAL AREA SASED ON W.EICHBERGER®S STUDY, 1966, AND
INPORTANCE QF THE CROP, FARM TYPES AND COVERNMENT CEVELOPMENT PROGRANS,



EXPONENT IS 0.80

TABLE A-1.2. ESTIMATED ANNUAL HISTORICAL (196
CORN 8Y PROVINCES IN ETHIGPIA, T

(UNIT: 100 MECTARES)

1 TO 1970) AND PROJECTED AREA UNDER

HROUGH 1980

AREA

YEAR ARUSS1 BALE BEGEMDER ERITREA GENU GOFFA GOJAM HARAR [LLUBASOR KAFFA SHOA SIDAMO TIGRE HOLLEGA woLLo TOTAL
1961 112 7 35¢ 60 558 268 937 484 159 893 1064 432 1384 134 7430
1962 129 8 357 &1 561 273 956 493 174 895 1085 440 1411 137 1574
1963 151 16 an 63 507 285 $99 518 809 920 1134 460 1475 143 7920
1954 187 18 374 a8 597 287 1003 525 a0« 899 1138 462 1463 138 7952
1965 17 18 382 89 609 292 1023 S3s 82s 909 1177 4T3 1494 122 8113
19606 172 25 384 S0 613 286 1023 540 843 916 1186 466 1505 in a173
1967 175 25 399 100 615 291 1039 548 864 914 1208 474 1529 133 8301
1968 177 25 4046 118 622 294 1034 363 891 908 1228 463 1547 135 8403
1969 187 26 409 128 630 298 1039 s88 903 912 1244 469 1551 136 4512
1970 195 27 434 133 629 319 1081 620 939 948 1302 472 1813 142 88s3
97 207 32 429 140 6453 310 1080 610 939 9293 1299 482 1608 134 8833
1972 215 34 436 148 8352 314 1091 622 956 927 1320 4083 1628 134 8953
1973 223 35 443 156 [ 11] 317 1101 632 972 927 i340 437 1643 134 9062
1974 231 39 4sc 165 665 320 1111 645 989 928 1361 49¢ 1661 133 9184
1975 239 “1 457 173 671 323 1121 657 1005 928 1381 493 1672 133 9293
1978 246 43 404 182 678 328 1131 668 1021 928 1401 495 1694 132 9403
1977 254 46 amn 191 684 229 1140 680 1037 928 1421 498 1711 132 9512
1978 262 48 477 199 689 332 1148 690 1082 926 1439 50¢ 1728 131 9615
1979 27, 51 484 208 695 335 1158 702 1068 926 1459 502 1741 13 9723
L1980 278 53 491 217 102 338 1167 713 1084 925 1479 504 1758 130 9834

a 0.0156 0.0007 Q.G0%62 0.005¢6 0.u756 0.0363 0.1279 0.0633 0.0998 0.1220 C.1416 0.0598 Oe1872 0.0184

8 0.0012 0.0004 0.0003 C.0915 -0.0004 -0.0002 -0.0008 0.C008 0.3009 -0.0025 0.0008 -0.0008 ~0.0008 -0.C00S
RSQ 0.7792 0.8586 0.687¢C ve9254 0. 3380 0.3391 0. 7609 0.7493 0.7374 0.9725 0.8764 0.7737 0.7879 0.5924

SOURCE :

ESTIMATED FROM NATIOLAL TOTAL AREA BASED OM .
IMPCRTANCE OF THE CROP, FARN TYPES AND GOVERNM

EICHBERGER®S STUDY, 1946,
ENT OEVELOPMENT PROGRAMS.

AND

it



TABLE A-1.3. ESTINATED ANNUAL WISTORICAL (1941 TG 1970) ANO PROJECTEC AREA UNDER
SORGHUN 8Y PROVINCES IN ETHICPIA, THROUGH }370
(UNIT: 100 HECTARES)

EXPONENT IS 1.40

AREA
YEAR ARUSST BALE BEGEMDER ERITREA CENU GOFFA GOJAR  NARAR [LLUBABOR KAFFA SHOA SIDANO  TIGRE  WOLLEGA [T{ 8%+ TCTAL
1961 53 13 12ce 1183 452 1316 3256 492 356 824 558 12¢¢ 1343 1236 13265
1562 1] 14 1243 121¢ 459 1337 3298 513 35} LET] se? 1229 1135 1256 13516
1963 69 14 1264 1264 [11] 134¢ 31310 53¢ 397 052 377 1236 1184 1291 13736
1964 [1] 14 1391 1287 404 1342 3308 567 348 a72 59s 1218 1149 1301 13445
1965 [ 13 14 1329 131 503 1343 3329 587 350 sl 601 1231 1161 1301 14009
1966 85 14 1364 1322 512 1364 3396 625 327 898 el1 12¢c8 1168 1336 14219
1967 (1] 13 1528 14C9e S6s 1350 3530 653 3s5¢ 934 687 1186 121e 1439 14926
1968 107 13 1574 1467 611 1344 3621 103 387 S4a7 703 1192 1238 1497 153717
1969 127 16 1680 1593 634 1311 3755 697 349 982 To1 1108 1236 1648 15947
187¢C 163 1& 1796 1613 [(1%] 1339 3837 735 1859 980 784 1152 1257 1682 16419
1971 159 17 1892 167C 690 1331 38687 793 349 1017 811 1160 1268 1724 16704
1972 176 1? 1933 1741 127 1319 31949 837 346 1041 851 1139 1202 1800 17178
1973 193 18 2062 1818 166 130% 4036 884 343 1067 894 1115 1296 1e61 17673
1974 215 18 217 1897 ace 1287 4123 9133 338 1€93 938 1087 1309 1966 18184
1975 236 19 2298 19€&¢C 852 1265 4209 988 313 1119 98s 1054 132¢ 2055 18705
1976 2%9% 19 2426 2068 (17} 124C 4297 1040 326 1148 1035 1016 1331 2149 19242
1977 283 20 2561 2199 sS40 1210 4384 1098 3le 1173 1087 9714 133¢ 2247 18794
1978 3¢9 20 2702 2258 s98 1176 4473 1160 309 1201 1142 927 1347 2350 2C3¢e4
1978 336 21 2052 2354 1c51 1137 as6l 1224 299 1229 1200 874 1353 2457 2C944
198¢ 386 22 30C9 2458 11c8 1662 4649 1291 2688 1257 1260 816 1358 2588 21932

gMt

a C.C039 ¢.0010Q 0.0889 0.08%2 C.C230 C.1018 Ce 2436 0.C380 C.0267 0.0828 C.0410C 0.0913¢ Ge0858 C.gS10
8 0.0002 €.0000 0.COCP 0.00Ce 0.CC03 -0.C008 ~0.CQ04 C.C003 -0.00C2 -0.0001 €.0003 -D.COC® -0.00C1) C.0CCA
RSC G.8871 €.0000 0.958% Co94Es 0.9108 C.9378 C.8675 Ce8l44 C.09CE 0.3058 C.9208 0.9676 G.935% C.0032

SCOURCE:

ESTIMATED FRCR NATICNAL TOTAL AREA BASED Ch W.EICHBERGER'S STUDY, 1986, AND
IPPCRYANCE OF THE CROFP, FARM TYPES ANC GOVERANFENT CEVELCPPENT PROGRANMS.



VABLE A-1.4. ESTIMATED ANNUAL MISTORICAL (1961 TO 1970) AND PROJECTED AREA UNDER
TEFF BY PROVINCES IN ETHIOPIA, TMRQUGH 1980 -
(UNIT: 100 HECTARES)

EXPOMENT IS 0©.80

AREA
YEAR ARUSSI BALE BEGEMOER ERITREA GENU GOFFA GOJANR HARAR ILLUBABOR KAFFA SHOA SIDAMO TIGRE WOLLEGA wotiLo T0TAL
1961 287 132 4059 221 353 5118 463 243 199 3508 al9 1677 2360 3022 22053
1962 289 134 4074 223 358 5165 468 243 200 3540 423 1692 2382 3050 22231
1963 356 158 4109 226 384 5237 45 248 203 3612 451 1716 2393 3118 22613
1964 298 149 3g2e 213 382 4934 468 234 191 3403 423 1616 2233 2935 21282
1963 301 150 3863 213 E L] 4980 472 236 193 3438 429 1632 2294 2963 21483
1966 300 150 3857 214 364 4950 430 236 193 3430 429 165¢ 222% 2957 21423
1967 326 152 3804 239 369 5018 436 260 193 3493 434 1672 2258 2996 21723
1969 328 152 379 239 369 5010 433 260 217 3516 434 1670 2256 2993 21682
1969 352 154 3853 242 374 5063 462 242 220 3589 462 1696 2246 3061 22015
1970 346 151 3740 259 368 4908 ATe 259 238 3524 454 1665 2227 3005 21613
1871 347 158 3723 247 373 4928 463 254 222 3313 4352 1663 2197 2992 21522
1972 352 159 3093 250 374 4908 463 <58 224 3513 454 1662 2142 2988 21474
1973 3iss 160 3663 253 375 4890 483 257 227 3513 457 1661 2168 2989 21422
1974 383 162 3636 256 376 4874 463 258 230 3513 459 1660 2155 2%83 21382
1978 380 183 3807 259 377 4858 463 259 232 3518 462 1659 2141 2979 21334
1976 373 163 3581 202 378 4840 46 261 233 3isie 464 1639 2128 2977 21292
1977 377 168 33533 264 are 4022 463 262 237 asle 466 1637 2118 2973 21242
1978 382 167 3527 267 3719 4806 483 263 239 3517 462 1657 2102 2971 21203
1979 387 169 3301 270 300 4791 464 264 242 3sis 471 16%6 2090 2968 21163
1980 392 170 3476 2712 38 4776 464 263 244 3s19 473 1658 2078 2966 21122

6h1

A 0.0122 0.0061 0.18668 0.0082 0.0161 0.2334 0.0208 0.0106 0.0083 0.1377 0.0187 0.075% C.1080 O.1387
8 0.0006 0.0002 -D.0020C 0.0003 0.0002 -0.0007 0.0001 0.0002 0.0003 8.0008 C.0003 0.0003 -0,0009 0,0003
RSC 0.9039 0.5378 0.93580 0.6928 0.5470 0.6098 G.0838 0.4058 0.3734 0.08937 C.7872 0.7261 0.%075 0.81%5

SQURCEs

ESTIMATED FROM NATIONAL TOTAL AREA BASED ON W.EICHBERGER®S STUOY, 1966, AND
IMPORTANCE OF THE CROP, FARM TYPES AND GOVERNMENT DEVELOPMENT SROGRANS,



EXPONENT IS 0,80

TABLE A-1.5. ESTINATEC ANNUAL HISTORICAL (1961 TO 1970) AND PROJECTED AREA UNDER

WHEAT BY PROVINCES IN ETHICPIA, THAOUGH 1980
(UNIT: 100 HECTARES)

AREA

YEAR ARUSS 1 BALE BEGEMOER ERITREA GEMU GOFFA GOJAR HARAR ILLUBABOR KAFFA SHOA S10aM0D TIGRE NOLLEGA uCLLC TCTAL
1561 131¢ 366 769 256 55 869 650 110 92 2533 137 Se1l 1.52 S112
1962 1362 378 195 265 57 ees 672 l1a 104 262C 142 984 178 L LY
1962 1406 388 790 2719 se S0% 674 11e 106 2668 144 992 1107 9632
1964 1414 394 789 279 67 Q04 664 115 106 2701 134 952 1c1? 9e22
19695 1474 4095 0 29 69 92¢ 673 219 119 2789 158 989 1298 9892
1966 1518 42% 810 304 al Ssl 678 121 121 2834 172 100, 11.? 10 24
1987 1542 429 €"n? 308 82 939 684 123 123 2838 184 1011 1112 cz12
1968 1582 445 817 321 a2 Ss1 682 124 124 289° 108 1013 1988 1C 345
1969 1603 asg 812 323 a3 947 6717 115 133 294¢ 198 1010 1103 13414
1970 1612 47 a2¢ 328 S5 948 683 118 137 299¢ 20¢C 1019 1114 17542
1971 1663 477 024 338 96 64 68s 121 141 3034 208 1018 1121 10693
1972 1694 487 27 345 100 972 686 122 14s 3078 215 1022 112s 1ce22
1973 1724 498 830 3352 103 978 687 122 120 3118 222 102¢ 1127 1CSas
1974 1753 508 833 359 109 984 688 123 154 315§ 229 1029 113C 1.7 64
1975 1788 s1e 835 367 113 98¢ 688 123 159 320¢C 23e 102, 1132 11.04
1976 1018 529 838 374 17 99e 689 124 163 3241 243 1035 1133 1:302
1977 104¢ 53 0ag aa 121 1003 690 124 167 3282 251 1C38 1137 11474
1978 1873 549 842 les 12¢ 1coe 6%0 124 1712 3320 258 104C 1ide 1132
187 1908 560 844 395 13, 17 14 690 125 176 3361 206% 1043 114C 11e%2
198C 1934 51C 8406 402 134 1c19 650 125 180 3sacC 212 1045 1141 11763

A Ce140$ C.0382 0.08%54 0.0273 C.0C51 C.C960 0.0727 0.0124 0.0098 0e2752 Ce014 C.1C%7 0e11127

g 0.0021 C.0009 -0,0012 0.0008 Q.0Cl¢e -C.lcCe -C.0013 -0.0C02 00005 0.00112 C.00Q9 -0,0015 -0.0<.§
RSC 0.975% Ce9124 0,9700 0,9363 C.9ue? C.sCeC Ce9762 0. 4360 0. 9029 0.7183 C.9348 0.8460 Q.98

SCURCE:

ESTIRATED FROM NATIOMAL TOTAL AREA BASED CN wWoEJC-9ERGEF'S <TUOY, 1966,
IPPORTANCE OF THE CRCP, FARM TYPES ANC GOVERNMENT DEVELCPMENT PROGRAMS,

ANC

061



EXPONENT IS 0.80

TABRLE A-1o~ ESTINATED AMNUAL KISYORICAL (1961 TO 1970) AND PROJECTEC AREA UNDER

FURLSES OY PROVINCES IN ETHIOPIA, THROUSH 1980
(UNIT: 100 HRCTARES)

AREA
YEAR ARUSS] SALE SEGENDER ERITREA GENU GOFFA GOJAR  HARAR ILLUBASOR KAFPA SHOA SIDAMO  TIGRE  wOLLEGA woLLo TOTAL
1961 200 35 728 126 63 10 304 84 91 1834 161 490 196 1498 6986
1962 298 33 mm 129 [ ) N6 11 85 92 1860 163 497 199 1519 7093
1963 314 44 723 11 &6 12 504 102 109 1920 178 504 197 1949 7263
1964 310 37 734 133 o7 93 532 9 9% 1944 177 s10 200 1589 7383
1963 323 38 T67 138 o8 93 526 98 103 1903 188 51t 211 1632 7543
1968 33 46 172 139 62 973 540 100 108 2038 193 823 216 1673 ma
1967 337 <6 57 143 49 949 520 107 118 2027 191 513 214 1660 Te44
1948 336 33 745 144 76 938 517 106 114 2014 190 494 238 1649 TS%
1969 329 S4 758 148 84 933 521 107 113 2038 191 498 222 1662 7653
1970 220 53 764 148 [ 1) 939 512 107 115 2039 199 496 221 1657 T654
1971 347 36 769 1350 82 934 S24 113 121 2094 204 505 229 1711 T854
1972 351 ss 172 192 [ 2] 956 525 11% 123 2113 208 504 232 1726 1914
1973 33s 60 774 154 .1 937 5238 118 126 2132 2% 504 2313 1742 1974
197« 360 62 71 157 1.1} 960 526 120 1208 2154 21% 5064 239 1799 8044
197S 365 [ 13 Te0 159 90 961 526 123 131 21713 219 503 242 1774 2104
1976 369 68 183 161 9 963 326 125 133 2192 222 203 243 1790 8163
1977 374 69 785 163 9 964 327 127 136 2211 226 502 248 1803 8223
1978 378 71 187 169 96 986 527 130 138 223cC 229 502 251 1820 8282
1979 383 e 790 167 98 967 527 132 140 22%0 233 501 254 1836 8343
1980 3e87 75 792 189 100 969 s27 134 143 2269 236 s01 237 1851 8403
A 0.0409 0.0043 0.1040 0.0175 0.0081 0.1315 0.0732 0.0117 0.0127 0.2610 0.0226 0.0719 0.02¢9 0.2137
8 0.90005 0.0004 -0,0009 0.0002 0.0004 -G.0015 -0.0010 0.0004 0.0004 0.0008 C.0005 -0,0011 0.0003 0.0006
RSG 0.5075 07075 0.6436 (.6684 0.4216 G.8171 0.7832 0.5581 0.35566 0.8324 0.8770 0.9264 Ce4178 0.6393
SOURCE:

ESTIMATED FROM NATIONAL TOTAL AREA BASED ON W.EICHBERGER®S STUDY, 1966,

IMPORTANCE OF THE CROP,

FARM TYPES AND GOVERMMENT DEVELOPMENT PROGRANS.

AND

16T



EXPOMENT I3 0,80

TABLE A~-1.T. ESTINATED ANWUAL WISTORICAL (1961 TO 1978) AND PAGJECTED AREA UMDER

OQILSEEDS BY PROVINCES IN ETHIOPIA, THROUGH 1980
(UNIT: 100 HECTARES)

AREA
YEAR ARUSST BALE BEGENDER ERITREA GEMU COFPA  GQJANM HARAR  TLLUBABOR KAFFA SHOA SIOANO TIGRE  WOLLEGA woLLO TOTAL
1961 108 7 1436 35 7 1450 484 4Q 87 1023 54 452 1338 1119 6728
1962 117 14 1448 397 7 1473 3¢ 41 13 1029 53 460 137 1132 6858
1983 122 7 1547 N 7 1511 344 43 T9 1040 57 487 143 1182 nn
1964 124 15 1582 398 T 1323 sn 44 al 1076 39 508 134 1204 7330
1985 125 15 1616 399 7 1513 £l 52 el 1083 39 30 158 1198 7380
1966 133 18 1730 431 [ ] 1589 626 33 [.1) 1143 70 332 164 1253 7831
1967 140 16 175¢ 428 8 1540 622 Se a6 1136 70 537 171 1229 7781
1960 142 24 1789 449 8 1537 630 83 102 1127 a7 538 181 1214 7880
1969 144 32 1829 463 8 1548 450 o4 104 1139 es 345 192 1219 8023
1970 148 41 1882 485 8 1578 (1.1 (1} 107 1167 90 551 205 1233 8220
1971 133 33 1928 491 8 1578 694 69 109 1176 93 370 204 1253 8355
1972 157 38 1974 503 8 1582 13 72 113 1188 97 sao 212 1261 4493
1973 161 42 2018 210 9 1386 731 75 nz 119¢ 102 sae 219 1267 8621
1974 163 45 2062 s 9 1989 149 78 121 1209 106 598 220 1273 87153
1975 169 48 2109 544 9 1594 T8 a2 125 1220 111 [.1:1.] 213 12680 ag92
197¢ 173 51 2154 E3] ) 9 1597 707 as 129 1231 11% 617 241 1285 9024
1977 176 54 2196 570 9 1598 804 (] ] 133 1239 119 626 248 1289 9143
1978 180 58 2241 S8s 9 1600 823 91 137 1249 124 63% 255 1294 9272
1979 184 61 2284 587 9 1¢00 841 94 141 1258 128 642 262 1297 9394
1980 1a8 [ 1} 233¢ 610 10 1601 280 97 148 1267 133 653 21¢ 1302 9525
A 0.0160 0.0001 0.2081 0.0502 0.0010 0.2223 0.0713 0.0051 0.0095 0.1533 0.07265 0.G677 0.0102 C.1718
-] 0.90C) 0.0G06 0.0033 0.0013 0.0000 -C.0049 0.0017 0.0005 0.0005 -0,0018 0.0007 0.0001 0.00C8 -0.C032
RSQ  0.8151 0.7248 0.9489 C.9136 0.0000 G.9820 0.9046 0.8696 0.7310 0.9380 Q.7608 0.0283 0.8571 0.9243
SOURCE 3

ESTIMATED FROM NATIONAL TOTAL AREA BASED OM W.EICHBERGER'S STUDY, 1966,
IMPORTANCE OF THME CRCP, FARM TYPES AND GOVERNMENT QEVELOPMENT PROGRANMS.

AND

28T



153

TABLE A-2, ESTINATED ANNUAL HISTORICAL (1961 TO 19701 AND PROJECTED

OF CEREALS, PULSES ANL QILSEEDS IN ETHIOPIA, THROUGH 1980

(UNIT: KILGGRAMS PER HECTARE)

AVERAGE YIELODS

EXPONENT
AVERAGE YIELCS

YEAR BARLEY CORN  SORGHUNM TEFF WHEAT PULSES OIL SEEDS
1961 aco 900 800 55¢ 10¢ 740 490
1962 800 900 600 55¢C 1¢C 140 499
1963 810 900 -[]\] 550 LAt 740 480
1964 820 990 0l¢ 390 120 750 LY
1963 810 1000 ale 590 130 750 490
1966 840 101¢ 820 600 73¢ 750 480
1967 840 icie 82¢ 600 13C 750 500
19680 810 i010 840 610 130 750 510
1969 810 1010 850 610 730 750 510
1970 810 1030 850 630 74C 750 510
1971 aes 1c57 860 639 T44 754 514
1872 899 1070 069 649 748 758 519
1973 99 1083 a7 638 151 7956 524
1974 920 1096 sar 600 755 757 529
1978 932 1108 897 678 158 758 534
197¢ 943 1121 907 688 162 759 539
1977 954 1133 9117 6960 765 760 545
1978 966 1145 927 708 168 L 590
1979 m 1157 938 119 172 7162 556
1980 909 1169 949 129 775 763 s6c

A 791,51 873,21 792,28 545,08 691,25 738,48 478,20

B 5.4314 26.9617 2,3599 5.3598 4,3935 2,2362 1,2601

RSQ 0.9554 0.7984 0,9444 0.8912 0,1247 0,6694 0,6020

SCURCE:

“STATISTICAL ABSTRACT®,CENTRA
"WORLO CROP STATISTICS AREA,P

BARLEY AT 1.20% SOAGHUM AND OILSEEOS AT 1.403 TEFF 1.103 OTHERS AT 0.80.

L STATISTICAL OFFICE ETFIOPIA,1965 TO 1970.
RGIUCTION AND YIELO®,FAC/RCME,1966 TO 1970,



TABLE A-2o1. ESTIMATED ANNUAL HISTORICAL (1861 TC 1970) AND PROJECTED AVERAGE YIELD OF
BARLEY BY PROVINCES IN ETHIOPIA, THROUGH 1980
(UNIT: XILOGRANMS PER HECTARE)

EXPOMENT IS 1.20

AVERAGE VIELD PER HECTARE

YEAR ARUSSI BALE GSEGERDER ERITREA GERU GOFFA  GOJANM HARAR ILLUBASBOR KAFFaA SHOA SIDARG  TIGRE HOLLEGA woLLo
1981 940 1070 Tar 330 670 87qQ 120 600 690 820 620 s0¢ 890 Q20
1962 940 1040 T40 330 670 870 100 610 [31)] 020 620 sac 910 920
1963 950 1050 T80 340 670 990 730 620 710 830 640 320 %0 930
1964 980 1070 740 340 660 910 720 610 620 830 640 gar 9C0 940
1963 980 1080 750 340 670 920 1%0 620 870 8s0 6350 330 940 930
1966 1000 1100 T80 350 680 %20 150 630 610 810 660 ss¢ 930 970
1987 1010 1260 70 360 680 930 760 820 700 040 470 350 930 980
1968 1050 1090 780 380 700 960 780 640 750 g0 700 370 940 10C0
1969 1050 1090 770 410 730 960 760 610 7%0 %10 710 580 980 1000
1970 1050 1080 780 410 730 930 780 640 750 890 700 sT0 1000 1000
1971 1060 1133 783 41 129 L1 )Y 192 637 T43 920 724 393 1014 1020
1972 1098 1143 788 428 137 993 802 640 753 932 737 608 1030 1032
1973 111¢ 1121 793 441 Tae 1006 ]l 642 763 944 783 6180 1043 1044
1974 1133 158 798 433 154 1018 21 645 773 935 T64 630 1061 1086
1978 1152 1166 804 87 163 1032 831 647 T84 968 178 642 1077 1069
1976 1170 1173 808 480 m 1044 840 649 194 960 192 54 1093 1081
1977 1190 1180 813 494 160 1058 150 632 804 92 e 0é 87 1110 1094
1978 1210 1188 s18 sos 790 1072 ol 634 s1e 100¢ 822 680 1120 1108
1979 1229 1193 922 323 790 1C86 a1 656 826 1018 837 693 1144 1121
1980 1249 1201 027 s3s 907 1099 (]} (1] ) 837 1031 852 708 1161 1133

17T

A 0.0907 0.1034 0.071% 0.0300 0.0837 G.C048 0,04851 0.0592 0.0640 0.0796 0.0%97 0.0486 0.086¢C 00890
8 0.0002 -0.0003 -0.0002 0.0003 -0.0000 -0.0000 -0.0000 -0.0002 0.0000 -0.0000 0.0002 0,0002 0.0001 -0.0000
RSQG  0.4831 0.0020 0.7370 0.T7282 0.0320 0.0007 00,0389 0,3638 0.0003 0.0003 0.7271 0.5940 0.1610 0,0031

ESTINATED FROR NATIONAL AVERAGE YIELO BASED ON PROVINCIAL OPFICIAL ESTIMATE,
AND USE OF IRPROVED SEEDS, CULTURAL PRACTICES AND FERTILIIERS.



TABLE A-2.2. ESTIMATED ANNUAL HISTORICAL (1961 TO 1970) AND PROJECTED AVERAGE YIELD OF
CORN B8Y PROVINCES IN ETHIOPIA, THMROUGH 1980
(UNIT: KILOGRAMS PER MECTARE)

EXPOMENT IS 0.80

AVERAGE YIELD PER HECTARE

YEAR ARUSSI 8ALE GEGENDER ERITREA GENU GOFFA GOJAN HARAR  ILLUBA BOR KAFFA SHOA SIOAMO  TIGRE WOLLEGA NOLLO
1961 1081 1001 99 350 so1 as1 as1 84l a9l 901 931 as1 931 9s1
1962 1052 871 992 Sel 891 a7l 861 8351 (1)} 901 921 851 932 a9l
1963 950 870 102¢ 570 870 900 860 880 900 870 940 830 940 900
1964 1042 1001 1142 531 21 1042 $31 971 1001 971 1022 901 1042 1052
1963 1040 1000 1100 350 930 1030 940 1000 1020 990 1030 900 105¢ 1130
1236 1059 999 1099 560 919 1009 989 999 1019 999 1049 909 1069 1079
1967 1061 1001 1071 590 n 1041 981 981 1011 1011 1031 vo1l 1071 1071
1968 1639 999 1069 see 099 1039 S89 979 999 1009 1039 19 1079 1069
1949 1011 1001 1071 600 sl 1041 1001 931 1011 1001 1041 s 1091 1071
1970 1100 1000 1ote 614 950 1040 1010 940 1010 1000 1030 Q20 109¢C 1070
1971 1089 1020 1082 [ 1:)} 928 1104 1043 1010 1085 1042 1081 938 1138 1133
1972 1054 1927 1085 [-1}-] S30 1124 1060 1021 1067 10354 1092 945 1158 1150
1973 1083 1034 1080 610 932 1144 1077 1033 1080 1067 1108 953 117« 1167
1974 1055 1142 1092 619 934 1164 1095 1048 1093 1080 1117 961 1192 1185
1973 1085 1048 109% 619 936 1184 1112 1056 1108 1092 1129 68 1210 1202
1976 1054 1055 1097 623 97 1203 1129 1067 1118 1104 1161 973 1227 1219
1977 1054 1081 1100 428 939 1223 1148 1078 13 111e 1152 982 1245 1236
1978 1053 1067 1102 631 $39 1242 1162 1088 1143 1128 1163 9ae 1262 1253
1979 1052 1073 1104 638 941 1281 1179 1100 1155 1140 1175 99% 1280 1270
1980 1051 1079 1108 64C 941 1280 1195 1110 1167 1151 1186 1001 1297 1286

G

[ Ca 0844 0.0751 0.0838 Ce04137 0.0723 0.0694 0.0670 0.0699 0.0721 0.0715 0.0749 0.0681 0.0738 0.0740
8 -0.C015 -0.0005 -0.0011 -0.0002 -0.0011 0.0012 0.0009 0.0002 0.0003 0.0003 0.0001 -0.0002 0.00€9 0.0008
RSC O.4288 0.1139 Oe43448 0.0286 0.6112 0.5941 0.7727 0.0208 0.2929 0+2672 0.116% 0.2779 049539 Q.2605

SOURCE 3

ESTIMATED FROM NATIONAL AVERAGE YIELD BASED ON PROVINCIAL OFFICIAL ESTIMATE
AND USE OF INPROVED SEEDS, CULTURAL PRACTICES AND FERTILIZERS.



TABLE 8~203¢ ESTINATED ANNUAL WISTORICAL (1961 TO 1970) AND PROJECTED AVERAGE YIELO OF
SORGNUN BY PROVINCES IN ETHIOPIA, THROUGH 1900
(UNIT:s RILOGRARS PER HECTAE)

EXPONENT IS 1.40

AVERAGE VIELD PER MHECTARE

YEAR ARUSST BALE SEGENDER ERITREA GERU GOFFA GOJAN MARAR ILLUBA SOR KAFFA SHOA SIDANO TIGRE MOLLEGA uoLLo
1961 401 8351 81 490 (1)} 121 31 631 711 711 721 581 221 1141
1932 631 791 m 300 (1)) 21 941 e31 711 711 121 S8l 931 1151
1943 639 709 769 300 [(13) 719 249 39 709 709 739 5719 L 23] 1149
1964 (1)} m s01 500 [13Y 7”3 %1 831 a3l T21 LED ) 801 %1 1161
1963 670 700 030 s1¢ 690 730 450 650 640 700 170 390 920 1170
1966 820 960 8se 330 700 720 9%0 630 710 720 800 s7C 940 1180
1967 838 (1] 028 339 708 738 L i) (31 ] 698 758 798 398 9137 1177
1968 840 870 ase 540 720 7%0 970 640 700 780 (3% 620 940 1180
1949 830 e70 8%0 380 130 740 970 680 T80 770 790 43¢0 980 1140
1970 831 L1} Tt $10 %1 761 A 33 681 781 801 801 o 991 1151
9N 953 a719 906 593 %0 57 974 669 762 805 83l 3 983 1163
1972 1003 890 923 (23] 760 762 97s 672 174 820 840 638 992 1162
1973 1087 902 943 626 770 T47 97 674 7186 836 gsel 446 1001 1161
1974 1113 913 965 641 101 172 979 876 799 852 ale 633 1009 11359
1975 nmn 924 983 660 91 178 980 e78 a1l 869 892 een 1018 1158
1976 1234 937 1007 L3} ] 803 181 |81 680 823 887 909 869 1027 1153
1977 1298 949 1029 696 [ 38 ) 703 981 [ 1)} (31 ] 904 928 678 1033 1148
1978 1366 981 1052 716 825 789 981 682 832 923 942 684 1040 1143
1979 1437 974 1077 736 37 793 980 683 as? 942 9sl 693 1053 1137
1980 1511 87 1101 757 049 197 819 684 a82 9e2 9719 701 1062 1330

] 0.0579 0.0787 0.0742 G.0468 0.06849 0.C891 O.0914 0.0622 0.0830 0.0669 0.0699 0.05%4 C.C881 0.1115
[ 0.0008 -0.0000 0.0001 00001 -0.0000 -0.0C01 -0,0003 -0.0002 0.0000 0.0001 0.0000 -0.000¢ -0.0001 -0.0004
RSQ 0.7931 0.0238 0e3097 0.8150 0.0777 0.6312 0.80067 Q.4864 0.0014 0.2063 0.0538 0.0840 Cet294 <8009

SOQURCE 3

ESTIMATED FROM NATIONAL AVERAGE YIELD BASEC ON PROVINCIAL OFFICIAL ESTIMATE
AND USE OF IMPROVEC SEEDS, CULTURAL PRACTICES AND vERTILIZERS,

95T



VABLE A-2.4. ESTIMATEC ANNUAL MISTORICAL (1961 YO 1970) AND PROJECTED AVERAGE YIELD OF
VEFF BY PRCVINCES IN ETHIOPIA, THROUGH 1980
(UNIT: KILOGRAMNS PER HECTARE)

EXPONENT IS 1.10

AVERAGE YIELD PER MECTARE

YEAR ARUSST BALE BECENDER ERITREA GENU GOFFA GOJAN HARAR  ILLUBA BOR KAFFA SHOA SIDANO  TIGRE WOLLEGA woLLD
1961 629 439 499 3719 319 029 4069 349 369 649 349 439 459 389
1962 680 450 soo 440 380 620 470 aso 360 630 350 43¢ 440 590
1963 628 449 499 439 399 .28 499 349 360 648 329 449 409 ses
1984 (1)} 511 341 411 0 o7l 481 381 401 701 350 471 s 631
1965 672 511 sS4l 47 3s 72 481 431 39 702 381 an 501 632
1960 729 599 339 339 389 679 509 A89 399 709 309 469 499 639
1967 670 480 340 480 380 670 540 4350 470 720 340 460 300 640
1968 680 498 35e 499 399 78 519 439 429 T28 549 449 499 448
1969 690 T00 950 s0¢ 360 670 350 560 490 740 520 470 310 6350
1970 m 721 m s21 370 e91 541 521 s21 m 341 401 51 681
1971 711 794 378 548 72 %6 536 573 s19 778 613 473 528 680
1972 716 60 502 564 349 701 343 603 540 T80 632 473 330 409
1973 71e e s88 57 365 T04 73 633 Se0 801 490 472 534 496
1974 122 933 593 396 3el 708 se1 664 582 8la 729 470 338 704
19718 T2 9% 601 612 3% n 590 697 604 82e 771 469 S42 n2
197¢ 727 1038 606 629 350 714 398 730 626 139 n3 446 543 e
1977 129 1092 612 (1)) 349 716 607 763 630 82 a7 443 S49 127
1978 729 1147 07 064 238 718 614 800 673 [ I1] 902 439 5952 733
197¢ 129 1204 022 (1)} 330 718 022 a3e 697 876 9% 43S 554 139
1980 72 1263 626 499 322 ns 430 a7s 722 (11} 996 430 L 11} 48

LST

A 0.0987 Q.0630 0.0760 0.0616 0.0579 ©0.0940 0.0708 0C.049s 0.0521 0.0978  0.0468 0.089¢ 0,079 0.0893
8 -0.0010 0.0022 -0.0005 0.000) =0.0010 -0.0010 -0.0003 ©.0013 0.0007 -0.0004 0.0019 -0.0009 -0.0004 -0.000¢
RSQ  0.7020 Q.0642 0.6477% 0.0670 0.9110 0.8482 0.2722 0.7088 0.4638 0.502¢ 0.6807 0,9101 046333 0.7473

SQURCE ¢

ESTINATED FROM MATIONAL AVERAGE YIELD SASED ON PROVINCIAL OPFICIAL ESTInATE,
AMO USE OF IMPROVED SEEDS, CULTURAL PRACTICES AND FERTILIZERS.



EXPCNENT IS 0,00

TABLE A-2.%5, ESTIFATED ANNUAL MISTORICAL (1861 TO 1970) ANC PRCSECTED AVERAGE YJELC OF
WHEAT BY PROVINCES IN ETHIOPIA, THROUGH 198C

(UNIT: KILOGRAMS OER HECTARE)

AVERAGE VYIELD PER MECTARE

YEAR ARUSS ] BALE  BEGEMDER ERITREA GEML GCFA  GOJAM HARAR TLLUBABOR KAFFA  SHCS SICang TIGRE wOLLEGA wCLLO
1961 789 702 651 378 (31 1] 561 582 554 836 657 sot ca?
1562 792 701 649 400 807 662 561 64C 510 6% ¢5S 408% €31
1963 783 112 658 441 e2s 657 Se8 647 519 812 (YY) 517 eas
1964 799 739 [ 11 ] 498 €21 eel $74 600 s19 812 675 532 ee?
1ses 814 748 685 485 eal 683 53¢ 605 487 (11 684 529 et
1966 8d3 748 684 487 128 (30 See 612 854 8e7 645 531 e?
1567 831 748 674 87 732 674 see 6c2 602 LITY 647 530 cé9
1968 a1e 7148 674 470 123 YY) 576 605 6us 8s2 651 52% e69
1969 821 T4b [1}] a7l 12¢ LEL] 573 661 559 8%0 613 520 et
197¢C 834 Ta2 685 79 137 61? L4 31 672 569 9¢s 66% 511 e
isn 81s T61 691 s1¢ 108 (% k] s7e 6ss 585 134 643 $32 e77?
1872 a3y 768 495 sis 697 674 $7e¢ 649 591 911 641 535 (18
1873 843 170 (L1 528 1.0 675 517 653 597 91¢ 639 537 (XN
1674 847 174 701 S3e 6le 61s 577 657 6,3 920 637 53¢ ees
1875 831 178 704 542 ees 678 STe 86C 608 924 63% sS4 eer
1976 ass 783 108 550 €95 677 €1s Y1y ols 928 633 543 (314
1517 'TL 107 71 358 ) 677 sac 667 626 9312 631 549 eS1
1578 8¢3 91 714 ses ¢34 618 580 671 625 S3¢ 629 547 e9e
1979 866 795 m 573 €24 678 581 674 631 94¢ €27 LY ¢Se
1580 3] 799 120 580 3L e19 582 677 63 LTS 626 551 ese

A 1719.C4 697.71 045.28 31%94.99 862,28 663.02 Se3.1¢ 593, 42 %00.8C 845,717 672,03 5C1,33 0,0C taa.le
e 82702 Se 2549 €. 7731 16,8673 -22.55715 l.4908 1.7164 746539 12.32% B8.9781 -4,2312 4, 5589 0.000C 4.EEE?
RSC 0e8%1¢ 0.6892 0.7233 0. 524C C.6221 0,0548 0.2885 0.20:9 0.313% Q,92e9% Co14T2 C.2712 0.0000 “770¢

SCURCE:

ESTIPATED FRCP NATICMAL AVERACE YIELD BASED
AND LSE OF INMPRCVEC SEECS. CLLTLRAL PRACTICE

ON PROVINCIAL OFFICIAL ESTIMATE,
S AND FERTILIZESRS,

RS



TASLE A~2c0e SSTIRATED ARNUAL NISTORICAL (1961 TO 1970} AND PROJECTED AVERAGE YIELO OF
PULSES BY PROVINCES IR ETHIOPIA, THROUSH 19¢s
(UNITs KILOGRANS PER HECTARE)

EXPONENT 1S 0,80

AVERAGE YIELD PER HECTARE

YEAR ARUSSI SBALE BEGENDER ERITAREA GENU GOPFA GQOJAR RARAR  ILLUBA BOR KAPFA $HOA SIOARO  TIGaE wOLLEGA uotLo
1961 T30 738 778 209 (13) 768 (21 ] 198 319 760 709 619 o8¢ 138
1962 740 740 180 290 460 170 @20 Q0 310 760 710 620 680 740
1963 740 610 300 290 430 790 (3 ][] 490 4%0 760 710 620 710 140
1964 770 T60 79¢C 190 040 170 10 (1] S70 770 720 630 720 130
1943 751 [ 1)} ™ 300 s m L} )3 [ 133 EL)) kL)) 691 641 122 kil
1968 31 T61 791 290 741 m a1 sT1 541 731 721 [13] 121 151
1987 749 739 799 200 469 109 29 799 499 T69 e 639 719 T49
1948 750 730 800 280 470 790 20 800 500 T80 720 630 700 750
1949 T70 740 900 270 620 790 10 800 530 170 750 630 T20 730
1970 T69 T49 T89 200 79 179 809 199 549 179 e 639 129 159
1971 764 T68 901 278 668 188 sls are $39 T80 731 633 730 158
1972 T3 172 802 218 469 190 813 820 541 702 733 636 733 159
1973 166 778 803 2713 470 191 812 822 343 783 733 639 736 160
1974 768 778 804 21 672 192 811 024 543 784 737 662 738 162
1973 769 781 806 210 673 794 el0 82s s47 783 739 663 742 163
1976 770 785 807 268 (303 798 409 828 549 706 742 668 748 765
1977 772 788 808 268 78 798 803 830 551 788 T44 670 748 768
1978 T73 791 809 268 (343 798 807 832 553 789 746 673 751 67
1979 774 194 [ 233 263 a7 199 a0s 834 555 790 Ta8 876 TS4 169
1980 778 797 812 262 o79 800 205 83e 5357 791 7350 679 57 770

A 0.G776 0.0753 0.081% 0.0311 0.0676 0.0801 0.0861 0.0822 0.0533 0.0795 C.0730 0.0639 0.0717 0.0768
8 -0.0001 0.0004 -0.0001 -0.0005 -0.0000 -0.0001 ~0.0006 0.00%. 0.000: -0.0001 0.0001 0.0003 0.0003 -0.0000
RSQ 0.0086 0.01%s 0.0097 C.6674 0.0001 0.0032 N.2562 0.0009 0.0203 0.0359 0.0181 0. 3408 O.16C8 0.0042

SQURCE :

ESTIMATED FROM NATIONAL AVERAGE YIFLD BASEC ON PROVINCIAL CFFICIAL ESTIMATE,
AND USE OF INPROVED SEEDS, CULTURAL PRACTICES AND FERTILIZERS.
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TABLE A-2.7. ESTINATED ANMUAL MISTORICAL {19641 YO 1970) AND PROJECTED AVERAGE YIELD OF
QILSEEDS BY PROVINCES IN ETHIOPIA, THROUGH 1980
(UNITS XILOGRAMS PER HECTARE)

EXPONENT IS 1.40

AVERAGE YIELD PER HECTARE

YEAR ARUSS1 BALE BEGERDER ERITREA GENU COFFA  GOJAN HARAR  ILLUBA BOR KAFFA SHOA S10ARD TIGRE WOLLEGA uoLLo
1961 429 429 S28 33 429 508 498 498 482 si8 369 429 538 409
1962 399 499 329 339 429 sSoe 499 489 449 529 399 41° 539 469
1963 389 429 319 339 429 309 459 489 79 519 419 399 529 449
1964 390 470 s20 330 sT0 10 450 480 430 520 350 400 330 430
1945 400 A70 s10 340 370 s10 460 480 520 520 340 410 320 430
1966 419 499 309 329 499 S19 439 469 479 519 369 419 s19 449
1967 411 732 332 391 501 542 481 301 301 532 391 421 542 471
1968 419 499 3319 339 499 349 499 509 489 549 369 429 829 499
1949 449 499 538 3959 499 S48 489 s1e 309 s58 419 419 509 499
1970 439 s10 ssc 3% 500 sS40 490 s80 S00 560 420 420 510 490
197 448 576 544 3359 934 sss 486 547 S06 %63 413 423 328 499
1972 453 592 347 362 343 583 a87 537 510 569 419 424 526 505
1973 462 609 350 363 552 572 “07 587 513 576 426 424 328 511
1974 470 €27 353 369 862 sel 484 579 517 583 433 425 523 s19
1978 478 846 557 3712 572 589 499 390 522 591 440 426 521 526
1976 486 865 360 378 3083 397 490 602 323 598 448 427 s1s 233
1977 493 6683 363 3r1s 594 606 490 614 829 605 433 427 Sle 540
1978 504 707 567 383 603 [ 1% 491 627 334 614 463 428 Sia S48
1979 513 729 71 387 (1% 624 491 641 338 622 T2 428 s11 $58
1980 523 752 574 391 629 [X}) 491 654 S42 630 480 429 sce 564

091

A 0.0620 0.0720 0.0812 0.0524 0.0732 G.0789 0.074¢ Ca0Ta1) 0.0747 0.0805 0.0573 0.0648 0.0e36 0.C707
] 0.0001 0.0004 -0.0001 -0,0000 0.0901 0.0000 -0.0002 0.0001 -0.€001 0.0000 0.0001 -0.0v01 -0,0003 0.0000
RSQ 0.063% 0.00648 0.3158 0.0669% 0.C140 C.0505 0.2834 0.135%) 0.0483 0.000+ G.0220 D.41%9 G.06881 0.0098

SOURCE 2

ESTIMATED FROM NATIONAL AVERAGE YIFLD SASED ON PROVINCIAL CFFICIAL ESTIMATE,
AKD USE OF IMPROVED SEEDS, CULTURAL PRACTICES AND FERTILIZERS.
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ESTIMATED AND PROJECTED POPULATION, PER CAPITA

DEMAND AND AGGREGATE DEMAND BY SECTORS
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LOGARITHR PRCIECTION

TASLE 8-1. ESTIRATED ANNUAL KISTORICAL (1943 TO L97C! AND PROJECTED RURAL FARNM
POPULATION 8Y PROVINCES IN ETHIQPIA, THROUGH 1980
(UNLT3 10 PERSONS)

FARM POPULATION

YEAR ARUSST BALE BEGERDER ERITRER CEXYU GOFA GOJAR HARAR  ILLUBABOR KXAFEA SHOA SI0AMO TIGRE WOLLEGA woLLO YOTAL
1965 10788 13088 120880 1269Ce 76833 140704 299366 5808S 39228 292120 135353 207007 12939%9 283842 2043323
1966 101590 132%9 121398 125788 11152 143088 304031 59974 60104 295951 135937 209060 130717 286992 20656834
1967 103734 13%61 123968 120443 791393 1461le 309382 61803 61603 302113 138806 213449 133476 293062 2108943
19682 10570 1381t 126308 1308CS 80%03 148895 318792 62382 62242 307921 141438 217403 13537s 298611 2147643
1969 108869 14010 127579 131149 82C70 151219 319920 es17C 63240 312079 142639 220099 137049 302389 2174%02
1970 1ceric 14280 129690 13271¢C 83640 154230 325880 63%8l0 6441C 317922 144870 224000 139310 307880 2213328
1971 109694 14438 130785 133218 04968 1560%0 329290 64936 69037 321278 145958 226147 140483 3109%9 2234873
1972 111186 14664 13248) 134329 8%5¢88e 198600 334234 68428 660G7 326135 147717 229344 1423C2 315485 226617193
1973 112658 14893 134202 135430 87226 161192 339241 ¢9932 649170 331064 149497 232%06 144140 320017 22S917a
1974 114230 15123 135943 136%79 a8ses 18182« 344341 71469 679406 336088 151297 235872 148010 324733 2332014
1979 115782 19362 13770% 137716¢ 89987 166489 349504 73039 6893% 341140 153118 239202 147858 329492 2389312
1978 117388 15602 139409 138862 91369 18921e¢ 354744 T4643 8994} 346290 154960 2428179 149410 334242 2399094
1977 118948 19845 141297 140017 92793 171978 34CC61 74282 70939 351517 198824 246003 151748 339099 2433346
1878 120563 16092 143126 141181 94238 174783 365459 771987 71992 256820 158709 249473 1537Ces 344024 24068115
1978 122168 16343 144979 1423%4 %5708 1774833 370629 79668 T3040 362201 Le0s1s 252980 155692 345C19 25033163
1980 1238%6 16598 146855 143353 97193 180829 376483 8lale 74103 367682 Le25406 256537 1577€C1 354C85 2539116

A -3.0097 -5.051% -~2.8295 -2.7790 -3.2836 ~2.6761 -1.9202 -3.5610 -3.5389 -1.945% -2.7133 -2.2699 -2.7578 -1.9743

8 -c.c006 0.00rs -0.0013 -0,.00%9 0.0013 0.0021 G.0007 0.0076 0.0003 0.0008 -0.0022 -0.000} -0.Q01)3 0.00C3

RSC -0.4828 C.1752 0.4377 0.7854 0.2874 0.8039 0.6300 0.7%01 0.0404 -0.0702 0.9083 -0.000C 0.9601 -0.0987
SOURCE 3

HISTORICAL DATA BASEC ON RURAL POPULATION SERIES FROM W. EICHBERGER®S STUDY
FOR 1966+ MITH AJJUSTPENTS TO CONFCRM WITH TOTAL POPULATION ESTIMATES.
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LOGARITHF PROJECTION

TABLE 8-2., ESTIFATED ANNUAL MISTORICAL (1965 TO 1970) AND PRCJIECTED RURAL NON~FARN
POPLLATION 8Y PROVINCES [N ETHIOPIA, THMROUGH 1980
tUNIT: 10 PERSCNS)

NCN-FARM POPULATION

YEAR ARUSSH ] QALE BECEMDER ERITREA GEMY GOFA GCJAR AR [LLUBABOR KAFFaA SHOA S1CaND TIGRE WOLLEGA WOLLO TOTAL
1965 3110 400 3720 3920 2360 4340 9230 1790 1820 9020 4180 6390 3990 8760 63C16
1866 3140 410 37150 3880 2400 4430 9400 1850 186G 9150 4200 6470 4040 agao 63356
1967 3211 420 38131 3971 2461 “501 9573 1911 1911 9353 4291 6602 4121 9Csd 65223
1968 32n 430 3912 4052 2%01 4802 977s 1931 1931 9524 4372 6703 4152 9244 64.33
1969 3310 440 3940 4059 2340 46489 9909 1990 1970 9649 4409 4770 4249 9399 672712
1970 3370 450 4021 4111 2800 4761 10ttt 2040 2011 9841 4481 6901 4321 s34t 68954
1971 3398 457 40%3 4122 26206 4810 tg210 2078 2034 9931 4510 8949 4397 9826 69153
1972 ELLY ] 467 4100 4197 2669 AB86 10369 2124 2068 10080 4584 1038 4416 9768 70151
1973 3494 A77 4163 4152 2713 4963 10530 2172 2103 10230 4619 7128 4475 9921 71162
1974 3543 487 4220 “227 27%9 5042 1C694 2222 2138 10383 4675 7219 %336 1CC37 2183
1a71s 3592 497 4277 4282 2804 Si21 10860 22712 2174 10538 4730 732 4597 1C204 73233
1976 3641t k11 ] 4334 4297 2850 35201 11028 2324 2211 10694 4787 7404 4659 10333 74282
1977 3692 si18 4392 4332 2898 $283 11199 2327 2248 10353 “844 7499 4721 10504 75351
1973 3742 529 4452 4369 2546 S366 11373 2631 2286 tiols 4302 7595 4785 Loe58 76442
1979 3795 540 4512 4405 2994 5451 11549 2486 2324 11179 «960 7691 4850 L1081« 11544
138C 3848 532 4373 4441 3044 5536 11729 2%43 2363 11345 5020 7790 4913 10972 78663

A -3.0098 -5.0645 -2.3309 -2.7780 -3.2363 -2.8752 -1.9211 -3.5634  -3.5435 -1.9443 -7.713% -2.2868 -2.7585 -1.9738

8 -0.000% 0.0066 -0.0009 -0.0060 0.0C22 0.0014 0.¢011 0.0082 0.0024 0.0005 -0.0024 -C.0016 -0.0009 0.0CC3

RSC -0.G001 0.69%8 -0.0002 0.8084 C.4907 0.4249 0.75%16 0.8026 G.4486 0.3118 G.8070 1.4204 G.8824 -0.0C00
SQURCE:

AISTORECAL DATA BASED ON RURAL PUPULATION SERIES FRCM W. EICHBERGER®S STUDY
FOR 1966, WITH ADJUSTRENTS TO COWNFORM WITH TOTAL PCPULATION ESTIMATES.
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TABLE §-3. ESTINATED AIINUAL WISTORICAL (1983 YO 1970) AND PROJEC™ZD URBAN POPULATION OF
TOWNS 3000 AND UNDER BY PROVINCES IN EYHIOPIA, THROUGH 1980

LOGARITHR PROJECTION

{UNIT2 10 PERSONS)

3000 AND UNOER URBAMN POPULATION

YEAR ARUSSI SALE STSEMDER  IRITREA GENU SOPA  GOJAM HARAR ILLUBABOR KAFFA SHOA SIOAMO TIGRE WOLLECA uglLo TOTAL
1963 2130 1210 2710 2980 2030 3340 4340 1390 1030 8300 3100 2630 2060 1860 39490
1966 2700 1240 2670 3330 2160 sty 4310 16460 1050 8550 3930 2690 2470 2200 42476
1967 2748 1269 2728 3618 2199 3378 s167 1739 1369 8724 4037 2748 2860 2249 4301S
1948 2010 1290 2780 3870 2290 3650 3270 1770 890 8400 4120 2010 2920 2290 44906
1969 3420 tel0 2980 4330 2510 3930 6150 1980 1100 92%0 5030 3070 36%0 24%0 S1486
1973 3649 1420 2959 43529 2540 3899 8489 2020 1060 9ces 5389 3079 4079 2019 53013
1e71 3972 1647 2384 4032 2024 3940 6963 2092 1041 9132 877 3143 4598 3¢03 35643
L1972 4336 1483 3021 5170 2719 39%6 79504 ar? 1027 9207 6432 3223 5194 anaz S8692
1973 4728 1517 3053 3328 2814 4047 8073 2263 1011 92172 7031 3253 5863 3431 61923
1974 5147 1550 3083 5893 2907 4093 8676 2340 994 9322 7673 3an 6609 3659 65323
1975 5596 1501 3110 6281 2999 4133 9307 2432 973 9333 8362 3440 74138 094 48903
1876 6075 1611 3132 6684 3090 4168 9972 2517 58 9363 9101l 3508 83st 4143 72493
1977 6585 1839 3149 7101 3179 4197 10669 2601 936 v394 9890 3547 9383 4400 T6684
1978 7129 1665 3162 7334 3266 4221 11397 2683 91 9391 10732 3624 10518 4666 80894
1979 7706 1689 nre 7982 335 4238 12158 2764 893 9375 11630 3677 11768 4940 85332
1982 8317 1711 317”3 8444 3433 4249 12951 2044 870 9348 12384 3728 13131 3223 90013

A =2.9144 -3.4796 -2.6735 -2.5778 -2.9628 —i.4061 -2.2603 ~-3.2191 -3.538¢ -1.5249 =2.5399 -2.7045 -3.011% -3.049¢

8 0.0402 -0.0233 -0.0351 0.0201 -0.2121 -0.033¢ 0.0270 -0.0078 -0.0619 -0.G394 0.06427 -0.0231 0.0749 0.0196

RSC 0.7965 0.8584 0.8584 0.7462 C.7628 C.0593 0.8094 0.5035 0.4683 0.9947 G.8088 0.837¢ 0.9810 0.7363
SQURCE:

HISTORICAL DATA BASED ON PROVINCIAL URBAN PCPULATION SERIES FRON ETHIOPIA
STATISTICAL ABSTRACT 1965 TO 1970,MITH ADJUSTNENTS FOR 196S.
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TABLE B~4. E£SY 'MATED ANNUAL HISTORICAL (1965 ¥/ 1S70) AND PROJECTED URBAN POPULATION OF
CiVIES ABOVE 5000 BY PROVINCES IN ETHICPIA,

LOGARITHM PROJECTICN

(UNIT: 10 PERSONS)

THRQUGH 1980

ABOVE 5000 URBAN PQPULATICN

YEAR

ARUSS T

QALE

BEGEMDER

ERITREA GEWU GOFE GOJAN HARAR ILLUBABCR KAFFA SHOA SI0AND TIGRE  WOLLEGA  WOLLC 10TAL
1965 1043 682 287 16151 114 1219 9323 741 3678 51780 3792 623a 1784 6141 113745
1966 1374 727 4284 19723 120 1368 9993 188 3920 61664 5012 70861 2203 1927 128%562
1967 1.390 730 4320 22932 167 3400 10081 190 3960 Te7e5 5060 7941 23520 7811 147643
1968 1420 750 4st0 24222 15% 3870 10291 810 4550 8150% S160 8091 2510 1761 155161
1969 1640 180 s4g0 28910 170 31530 10610 840 ar40 94180 5980 9150 3060 8660 177758
1970 1800 800 6230 32997 200 3590 10819 860 5029 106169 6529 qgac 3450 9249 197572
1971 1944 81l 7038 37260 214 360% 10914 870 s28% 118518 7063 10500 3840 9788 217642
1972 21ts 827 798% 42324 235 3638 11078 856 5594 133079 7684 11250 4303 10611 241415
1973 2300 Bas 9051 48029 259 3669 11234 s02 5911 135286 8352 12060 agle 11C67 267771
1974 2499 880 102%¢ s4488 285 3696 11382 a7 6240 167318 s070 12907 siee 11754 297013
1935 2n2 875 11598 61889 s 3720 11522 931 6582 187369 9841 13802 6023 126472 329443
1976 2942 890 13113 69628 344 3741 11654 943 0937 209658 10669 14748 6726 13224 38%414
1977 3lee Q04 14818 78983 178 3760 11719 939 7306 234425 11959 15747 7506 14012 409314
1978 3453 919 16726 *9217 ala 31777 11898 972 1689 2819136 12514 Le8CY 8371 14835  44957S
1979 1737 932 18871 100848 454 37190 12009 9es 8087 292481 13539 17915 9328 15697 498665
198C 042 LYY 21279 113841 497 1802 1211 997 8300 326386 14639 19090 10386 16599 353115

A -4.6107 -5.03%2 <-3.6150 -1.9565 -6.9058 -3.4649 -2.3G68 -4.9509 -3.4091 -0.7186 -3.3178 -2.819% -4.1345 -2.8360

8 -0.0l46 -C.0788 0.0270 0,028Z -0.0C2} -0.0900 -0.0843 -0.0808 -0.0632 0.0166 -C.0149 -0.029% 0.C147 -6.0372

RSG  0.1937 0.9788 0.2393  0.9030 0.03%5 C.9860 0.9858 0.9813 ©.7734 0.5920 0.1952 0.5919 0.4917  0.7571

SOURCE

HISTORICAL DATA BASEC ON PROVINCIAL URBAN PCPULATION SERIFS FROR ETHICPIA
STATISTICAL ABSTRACT 1965 TG L9T70,%ITH ACJULSTRENTS FOR 196S.
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TASLE 8-5.1. PROJECTED PER CAPITA OENAND FOR SARLEY IN RURAL
FARK SECTOR 8Y PROVINCES IN ETHIOPIA
{UNITs 0.01 KILOGRARS)

ANNUAL GROMTM RATE 1S .0020

PER CAPITA DEMAND

691

YEAR ARUSST BALE BEGEMDER ERITREA GZINU GOFA  GOJAM HARAR ILLUBABOR KAFFA SHOA S1DARD TIGRE MULLEGA wOLLO

1968 8213 4030 4615 s82 1758 6364 125¢ 1853 1664 2789 598 1365 1586 3003
1967 8229 4038 4624 984 1759 6377 1258 1857 1667 2795 599 1368 1589 3009
1968 8246 4046 64§33 986 1762 6389 1260 1880 1671 2800 600 1370 1592 3015
1969 8262 4034 4643 988 1766 6402 1263 16864 1674 2808 602 1373 1596 3021
1970 8279 4062 4652 990 1789 6413 1268 1868 1677 811 603 1376 1599 3027
|1 41 8295 4070 4661 992 1773 6628 1268 1872 1881 2817 604 1379 1602 3033
1972 8312 4079 4671 994 1776 6441 1270 1875 1684 2823 605 1381 1605 3039
1973 8329 087 4680 99¢ 1780 6454 1273 1879 1687 2828 606 1384 1608 3045
1974 8345 4093 45689 998 1783 YY) 1275 1883 1691 283¢ 608 1387 1612 3051
1975 8362 &103 4699 1000 1787 6479 1270 1887 1694 2840 609 1390 1615 3057
1978 8379 4111 4708 1002 1790 6492 1280 1890 1698 2045 610 1393 1sie 3064
1977 8395 4120 4718 1004 1794 6505 1283 1894 1701 2851 611 1395 1621 3070
1978 8412 4128 4727 1006 1798 6518 L28% 1898 1704 2857 613 1398 1624 3076
1979 8423 413s 4736 1008 1801 6531 1288 1902 1708 2862 614 1401 1628 3082
1980 8446 al4s 4746 1010 1808 6544 1291 1906 1711 2858 615 1406 1621 3088
SOURCE =

THL BASE YEAR,1966,PER CAPITA CONSUMPTION t£STIMATED FROM EICHBERGER®S STUDY,
PROJECTIONS AT I.5% ANNUAL GROWTH RATE OF PER CAPITA INCOMEL0.40 ELASTICETY,



TABLE 8-3.2. PRCJECTED PER CAPITA DEMAND FON CORN IN RURAL
FARN SECTOR BY PROVINCES IN ETHIGPIA
(UNIT: 0.01 KILOGRANS)

ANNUAL GRONTH RATE IS .Q020

FER CAPITA ODEMAND

041

YEAR ARUSST BALE  BEGENGER ERITREA GEWNU GOFA  GOJANM HARAR ILLUBABCR KAFFA SHOA STDAND TIGRE WCLLEGA HOLLO
196¢ 1972 1114 2278 2567 4803 1338 2159 2967 3658 2584 5423 2623 2890 1IN
1967 1976 1116 2283 2572 4813 1332 2163 2913 3708 2589 5434 2628 2896 13e0
1962 1980 1118 2287 2571 4822 1340 21e8 2979 3713 23594 9445 2634 2902 1323
1969 1984 1121 2292 2582 4832 1343 2172 2988 3720 2600 5458 2639 2607 1308
1970 1988 1123 2296 2590 4842 1346 2178 2991 3728 260% 5467 2644 2913 1388
1971 1992 112% 2301 2593 4891 1348 2181 2997 3738 2610 5477 2649 2919 1391
1972 1996 1127 2308 2598 a6l 1351 2185 3003 3743 2618 5488 2653 2929 1394
1972 2000 1130 2310 2603 a2 1354 2109 1009 17%0 2620 5499 2660 2931 13¢6
1974 2004 1132 2318 2608 48480 1387 2194 3018 3788 2628 5510 2663 2937 1399
1975 2008 1134 2319 2614 Ag9cC 1359 21958 3021 3768 2631 5521 2671 2942 1402
197¢ 2012 113¢ 2324 2619 4900 1362 2203 3027 3773 2638 5532 2676 2948 1403
1977 2016 1139 2329 2624 4s1¢ 1363 2207 3033 3780 2641 3543 2681 2934 1408
1978 2020 1141 2333 2629 4920 1367 2211 3039 3788 2647 5539 26087 2960 1410
1979 2024 1142 2338 2638 4929 1370 2216 3048 3798 2652 5886 2692 2568 1413
198C 2028 11ae 2343 2640 493¢ 13713 2220 3081 3803 2657 517 2697 2972 1418
SCURCE ¢

THE BASE YEAR,1966,FPER CAP[TA CONSURPTION ESTIMATEC FRQOWM EICHBERGER'S STUCY.
PROJECTIONS AT 0.5% ANNUAL GROWTH RATE OF PER CAPITA INCOMELC.&C ELASTICITY,



TABLE B-~5.3. PROJECTED PER CAPITA DEMAND FOR SORGHUM In RURAL
FARM SECTCR BY PROVINCES IN ETHIQPIA
(UNIT: 0.01 KILOGRAMS)

ANNUAL GS0DMTH RATE IS .0029

PER CAP1TA DEMAND

TLT

YEAR ARUSS 1 BALE  BEGEMDER ERITREA CENU GOFA  GOJAM HARAR ILLUBABOR KAFFA SHOA SIDAMO TIGRE WOLLEGA waLLo
1966 458 1074 €027 5228 2552 44688 5534 2047 2473 1892 2323 31086 3608 3608
1987 459 1078 €437 5236 2557 4497 5545 2051 2478 1896 2328 3112 3615 3018
1968 .60 1079 5227 5247 2562 4506 5556 2055 2483 1900 2332 3118 3622 3622
1969 461 1c8C €037 5257 2567 4515 5567 2059 2488 1903 2337 3128 3630 3630
1970 462 1083 «ca7 5268 2572 4524 5578 2063 2493 1997 2342 3131 3637 3837
971 463 1085 <057 5278 2%78 4533 5590 2068 2498 1911 2346 2137 3644 3644
1972 464 1087 €367 5289 258, 4542 5601 2072 2503 1915 2351 3143 3652 3892
1973 440 1089 $078 5360 2588 4551 s612 207s 2508 1919 2356 3150 3659 3659
1974 4485 1091 088 $310 2593 4560 5623 2080 2513 1922 2360 3156 3666 38606
1975 466 1093 5798 5321 2398 4569 5634 2084 2518 1926 2365 3l62 3873 3673
1976 467 1096 <108 5331 26303 4579 S48 2088 2523 1930 2370 3169 3681 3e81
1977 488 1098 s118 5342 2699 asss 5657 2092 2528 1934 23715 3175 3688 3688
1979 4“69 110v €128 5353 2614 4597 5668 2097 2533 1938 2379 3181 3696 346986
1979 o7 1192 5139 5363 2619 4606 5680 2101 2538 1942 2384 3168 3703 3703
1e8n 471 1104 c149 5374 2624 4615 5691 2135 2543 1948 2389 3194 3710 371¢C
SOURCE :

THz BASE YEAR,1966,PER CAPITA CONSUMPT ION ESTIMATED FROM EICHBERGER®S STuDY.
PROJECTIONS AT 2.5ST ANNUAL GROMTHM PATE OF PER CAPITA INCOMEE0.40 ELASTICITY,
3



TABLE B-%5.%. PRCJECTED PER CAPITA DEMAND FOR TEFF [N RURAL
FARM SECTOR BY PROVINCES IN ETHIOPIA
(UNIT: 0,01 KILOGRANMS)

ANNUAL GROWTH RATE IS 0020

PER CAPITA DEMAND

YEAR ARUSSI BALE BEGEMDER ERITREA GEMU GOFA GOJAN HARAR 1LLUBABOR KAFFA SHOA S10ANMQ TIGRE WOLLEGA WoLLO
1986 3339 3pes aB817 3100 2799 4817 1688 2744 3118 4883 3116 2238 3152 4J714
1967 3340 3094 «327 3112 2805 4827 1691 2749 31é2 «893 3122 2262 3139 4J81
1968 3382 3100 4836 3118 281G 4836 1695 2715S 312y 4903 31289 3249 3166 4089
1969 3359 3107 4846 312% 2816 4846 1698 2760 3133 4912 3138 3255 3172 4097
1970 3368 3113 4836 3131 20821 4838 1702 2766 3ls «922 3141 2262 3178 4106
1971 3373 3lle 48565 3137 20827 4865 170% 27172 3147 «932 3147 2268 3185 Alls
1972 3379 3123 4875 3143 2033 4875 1708 27117 3154 4942 ) 3154 2275 3194 4122
1973 3380 33 4885 3150 20138 4883 1712 2783 3160 4952 3160 2282 3197 4130
1974 3393 3128 4895 3156 2844 4893 1715 2788 3166 4962 3166 3288 3204 4139
1975 3400 3144 4904 3162 2850 4904 1719 2794 37 €972 un 129% 3210 ala?
1876 3406 3150 491a 3169 2855 4914 1722 2798 3179 4982 3179 2301 3217 4155
1977 3413 3157 4924 3173 2881 4924 1726 2803 3188 4991 3185 3308 3223 4163
1978 342, 3163 49134 3181 2887 4934 1729 2811 3192 5001 3192 3315 3230 4172
1979 3+27 3169 4944 3188 2873 4964 1732 2816 3198 %011 3198 3321 3236 4180
1987 3a3s 3176 4954 3194 2878 4954 1738 2822 3204 5221 3204 2728 3242 4189
SOURCE :

THE BASE YEAR,1966,PER CAPITA COMSUMPTION ESTIMATED FAOM EICHBERGER'S STUDY.
PROJECT ONS AT 0.5% ANNUAL GROWYM RATE OF PER CAPITA INCOMELO.40 ELASTICITY,

241



ANNUAL GROMTH RATE IS .0035

TABLE 8-5.5. PROJECTEC PER CAPITA DEMAND FOR MHEAT IN RURAL
FARM SECTOR BY PROVINCES IN ETHIOPIA
(LNIT: C.Cl KILOGRAMS)

YEAR ARUSS 1 BALE  BEGEMDER ERITREA GENU GOFA  GOJAM HARAR ILLUBABOR KAFFA SHOA SIDAMO  TIGRE WOLLEGA  woLLO
1966 «057 3250 1629 1733 3ss 1996 1263 705 1330 2865 872 2004 0 17
1967 som1 3261 1635 1739 356 2003 1267 707 1335 2815 AT4 2011 o 1181
1968 «085 273 1640 1748 38y 2010 1272 710 1339 2885 a?s 2018 0 1185
1969 4100 3284 1646 1751 359 2017 1276 712 1344 2895 77 2025 Pt 1189
1970 alle 3296 1652 1757 360 2024 1281 s 1349 2%0s aT9 2032 0 1194
1571 4128 3307 1658 1764 361 2031 1285 n7 1353 2915 «80 2039 o 1198
1972 4143 3319 1664 1770 363 2038 1290 T20 1358 2926 482 2046 (4] 1202
1973 4157 3330 1669 1776 384 2045 1294 122 1363 2936 484 2054 [+] 1206
1974 172 3342 1675 1782 385 2053 1299 125 1388 2946 485 2061 o 1210
1975 «187 3356 1601 1768 386 2060 1303 728 1372 2957 ~87 2088 c 1215
1976 s201 3386 1687 1395 368 2067 1308 730 1377 2967 «89 207s o 1219
1977 4216 3377 1693 1801 369 20974 1312 733 1382 2977 490 2083 o 1223
1978 4231 3389 1699 1807 370 2081 1317 738 1387 2988 492 2090 o 1227
1979 4240 3401 1708 1814 N 2089 1322 138 1392 2998 94 2097 o 1232
1980 4260 3413 1711 1820 373 2096 1326 740 1397 3009 496 2104 o 1236
SOURCE

THE BASE YEAR,1966
PROJECTIONS AT 0.5

oPER CAPITA CONSUMPTION ESTIMATED FROM EICHBERGER®S STUDY.
S ANNUAL GROWTH RATE OF PER CAPITA INCOMERL.O ELASTICITY.
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ANNUAL GROWTH RATE IS 0025

TaBLE B-5.6.

FARM SECTOR BY PROVINCES IN ETHIOPIA

(UNIT:

001 KILOGRANS)

PROJECTED PER CAPITA DEMANC FOR PULSES IN RURAL

YEAR

PER CAPITA DEMAND

ARUSSI BALE BEGEMDER ERITREA GEMU GOFaA GOJAM HARAR 1LLUBABOR KAFFA SHOA SIDARQ TIGRE WCLLEGA waLLo
1966 1727 1695 2082 1343 199 2082 1794 978 199 2489 655 1589 969 1607
1967 1033 1699 2087 1346 801 2087 1798 960 801 2495 657 1593 871 161l
1968 1032 1703 2092 1350 803 2092 1203 983 803 2%01 658 1597 974 1615
1969 1335 1708 2098 13353 805 2098 1807 98s 803 2508 662 1671 976 1619
1972 1237 1712 2103 1356 807 2103 1812 988 807 2516 662 1609 9719 1623
1971 104, 1716 2108 1360 809 2108 1817 990 809 2%2° 663 1629 981 1627
te72 1C42 1721 2113 1363 8ll 2113 1821 993 811 2%27 665 1613 Q8 1631
1973 1045 1725 2119 1367 813 2119 1826 993 813 2533 687 1617 986 1633
1974 1048 1729 2124 1370 81s 2124 1830 998 813 2539 668 1821 989 1639
1975 1050 1734 2129 1374 817 2129 1835 1000 817 2548 673 162% 991 164s
1976 1053 1738 2135 13717 819 2135 1839 1003 819 2552 672 1629 9912 1648
1877 1056 1742 2140 1380 821 2140 1844 10C5 821 2558 673 1633 998 1652
1978 1058 1747 2145 1384 823 2148 1849 1008 823 2565 675 1637 998 16356
1979 1061 1751 2151 1387 825 2131 1853 1010 823 2571 677 1641 1601 1660
1980 1064 1753 2158 1391 827 2156 L858 1013 827 2578 678 1648 1023 1664
SOURCE 2

THE BASE YEAR.1966,PER CAPITA CONSUMPTION ESTIMATEQD FROM EICHBERGER®S STUOY.
PROJECTIONS AT 0.5% ANNUAL GROMTH RATE OF PER CAPITA INCOMELOD.50 ELASTICITY.
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TASLE 8~3.7. PROJECTED PER CAPITA DEMAND FOR OILSEEDS IN RURAL
FARR SECTOR BY PROVINCES IN ETHIOPIA
(UNIT: 0.01 KILOGRANS)

ANNUAL GROMTH RATE IS .0030

PER CAPITA DEMAND

GLT

YEAR ARUSSI BALE BEGEMDER ERITREA GENU GOFa coJrm HARAR ILLUBABOR KAFSA SHOA SI0ARO TIGRE WOLLEGA woLLo
1966 207 267 282 306 246 202 306 264 276 363 162 2n 288 290
1987 208 268 283 307 247 283 307 243 217 364 162 272 289 291
1968 208 269 286 308 247 204 308 266 278 388 163 273 290 292
1969 209 269 208 309 248 208 309 266 278 386 163 273 291 293
1970 209 270 289 310 249 288 310 267 2719 367 164 274 291 293
97 210 271 286 311 230 286 3 208 280 368 164 275 292 294
1972 211 272 287 312 230 287 312 2069 201 370 165 276 293 298
1973 211 273 288 312 251 288 312 270 282 3N 165 217 294 296
1974 212 273 289 313 252 289 313 270 283 372 166 278 293 297
1975 213 274 290 314 253 290 314 2n 284 ar 166 278 298 298
1976 213 275 291 313 253 291 31s 272 284 37 167 279 297 299
1977 214 278 291 316 254 291 316 273 285 3715 167 280 298 300
1978 215 277 292 317 253 292 317 274 286 376 pY.1] 281 299 3ol
1979 215 278 293 318 256 293 318 274 287 an 168 282 299 302
19689 216 278 294 319 257 294 319 2715 288 2719 163 283 300 302
SOQURCE :

THE BASE YEAR(1966.PER CAFITA CONSUMPTION ESTIMATEDC FROM EICHBERGER®S STUDY.
PROJECTIONS AT 0.5% ANNUAL GROWTH RATE OF PER CAPITA INCOMEL0.60 ELASTICITY.



TABLE B-S.1l.1. PROJECTED PER CAPITA DEMAND FOR BARLEY (GRAIN EQUIVALENT) IN RURAL
FARM SECTOR BY PROVINCES IN ETHIOPIS
(UNIT: 0.01 KILOGRANS)

ANNUAL GROWTH RATE IS .0020

YEAR

PER CAPITA OEMAND

ARUSST

BALE

BEGEMDER

ERITREA

GEMU GOFa

GOJAM HARAR ILLUBABOR KAFFA SHOA S10ANO TIGRE SMOLLEGA woLLo
1966 12635 6202 7100 1510 2700 9791 1930 2850 2560 4290 920 2100 2440 4620
1967 12660 6212 Tile 1513 2706 S811 1935 2856 2564 4300 921 2104 2404 ©629
1368 12688 6224 7127 1516 21710 9829 1938 2861 2570 4327 923 2107 2449 4638
1959 12711 6237 7143 1520 2716 9849 1943 2867 257 4317 926 2112 2455 4641
1870 12737 6249 1197 1523 2721 9869 1946 28713 2580 4324 927 2116 2460 4657
1971 12761 6261 e 1528 271217 9889 1950 2880 2588 4333 929 a1 24064 “666
1972 12788 5215 7186 1529 2732 9909 1953 2084 2590 ©343 930 2124 26469 4875
1973 12814 6287 7200 1532 2738 9929 1928 2890 2595 4352 932 2129 2473 4684
1976 12838 6300 7214 1535 2743 9949 1961 20896 2601 4353 93% 2133 2480 4693
1975 12866 6312 7229 1538 2749 9987 1966 2903 2608 4369 936 2138 2684 4703
1976 12891 6324 7243 1561 2753 9987 1969 2907 2612 €377 938 2143 2489 4713
1977 1291% 6338 7258 15464 2760 10007 1973 2913 2616 4386 940 2146 2493 4723
1878 12941 6350 1272 1547 2766 10027 1978 2920 2621 4395 943 2150 2498 AT32
1919 12968 6363 7286 15%¢C 2170 10047 1981 2926 26217 4413 944 215% 2504 4741
1982 12994 6378 73c1 1553 2776 10067 1986 2932 2632 4612 946 216C 2509 475,
SCURCE 3

THE BASE YEC,190064PER CAPITA CONSUMPTION ESTIMATEC FROmM EICHBERGER®S STUDY.
PROJEC TIONS AT J.5T ANNUAL GROWTM FATE OF PER CAPITVA INCOMEED,40 ELASTICITY,
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16)e
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18%¢
10%0
1002
1089

TABLE B-“.c.2. PRCJECTED PER CAPITA CEMAND FUR CORN (GRAIN ECUIVALENST) [n Syuaa,
FAR® SECTOR BY PROVIMCES IN ETWIGPIA
(UNIT: 5.01 KILOGRAMS!
ANNUAL GROWTH RATE S .G720
OER CAPITA CEMANG

YEAR ARUSS T BALE BEGEMDER ERITREA GEMU GCFa GOJARm HARAR ILLUBABCR KAFFA SHOA SICARD Ticae wClLLEGCA
1988 232. 1310 2680 3020 5650 1570 2540 3490 4350 306: 838) 3588 3402
1967 2324 1312 2685% 3028 5662 1574 2544 3497 4358 3ues 83Q1 1991 3acC?
1968 2329 1315 2690 3031 5672 187s 25%0 3504 4368 3081 XX 7Y 3098 3ale
19869 2334 1318 2698 3037 5684 1580 2555 3l 4376 30598 (138 NS 3820
19720 2338 1321 2701 3064 5698 1583 2560 3518 4385 30es o4 nic 3427
1971 2343 1323 2707 3050 5707 159S 2565% 3523 4394 3Q710 b4} 1 L 2% 1Y
1972 2348 1325 2711 3056 5718 1589 2570 3533 4403 3aTs sa%e 3123 Jaal
1973 2352 1329 27117 3062 573C 592 2571% 3540 4all 3082 64069 29 pL2Y ]
1974 2357 1331 2723 3068 S74l 1598 2581 3%47 44821 3089 6402 33 3499
1975 *2362 1334 2728 3075 5753 1598 2585 3584 4429 3998 649% 1162 Jael
1978 2367 1336 2734 3081 5764 1602 2591 356t 4438 310 o30s 2les8 pTYY ]
1977 2371 1340 2740 3087 377¢ 1603 23598 3568 4447 3197 6%21 IL% 3478
1978 237s 1342 2744 3093 S708 1508 25801 3578 4450 3l1e 653% el 3482
1879 2381 © 1344 275¢C 3100 $7198 1611 2607 3582 4464 3120 6548 Jle? 3489
1980 2385 1348 2756 3108 sslo 1615 2611 3389 4474 312% o561 w3 3490

SOURCE :

THE BASE YEAR,1966,PER CAPITA CONSUMPTION ESTINATED FROM EICHBERGER®S STUDY.
PROJECTIONS AT 0.5% ANNUAL GROMTH PATE OF PER CAPITA INCONEEO.40 ELASTICIYY,

LLT



TABLE B-8+3.3. PRCJECTED PER CAPITA DEMAND FOR SORGHUN (GRAIN EQUIVALENT) [N AuRAL
FARM SECTOR BY PROVINCES IN EYHICPIA
(UNIT: 0.01 KILOGRANMS)

ARNUAL GROWTH RATE IS .002)

YEAR ARUSST BALE BEGEMDER ERITREA GEMU GCFaA GOJANM HARAR fLLuBagcs RKAFFA SH0A stoamro TICRE CLLEGA wgLL G
1966 %22 1223 %689 5938 290¢ 5100 6288 é32¢ 2610 21%. 2639 529 4109 a30e
197 521 1222 T 3950 2905 Silc 6301 2330 2018 215« 264 % 3e 4108 alce
i9s8 522 122% «712 5982 291} 5120 6313 2338 ‘821 2159 26%17 31543 alle “lle
1989 523 1227 724 3974 2917 5130 6326 2338 28217 2162 26%3 %81 .12% 4123
1870 525 1230 735 5988 2922 S1la1 6338 2340 2832 2le7 20681 1598 4133 alss
1971 526 1232 5740 5997 2928 5151 63%2 2350 28238 21n 260% 1506 sla} “lay
1972 s27 123% €758 6010 2935 Siel 6368 2354 284s 217 2671 157 41%0 ~15C
1973 527 1237 ST70 6022 2941 5171 6377 2359 2830 2180 2617 38718 138 alse
1974 528 1239 s181 6034 2948 s181 63868 2363 20359 218s 2681l *%86 alss s“lee
1975 529 1242 793 6346 29%2 3182 6402 2388 PL DY 21 m2 ina7 1593 4172 417
187 532 1245 <acs 6058 295¢ 2203 sale 23712 2887 2193 2661} ol a)8? “l8)
1977 331 1247 “8ke 6070 2964 5213 6a2e 23717 2872 2197 2698 6.8 4191 a1
1978 532 1250 5827 6083 2970 5226 644l 2383 2878 2202 2793 Telas 4200 420C
1879 S3s 1252 $839 &Coa 297e 5234 6454 2387 i88a 222 27C9 te22 a2ce “238
198) 538 12%« “851 6107 2981 324s LT R} 2392 2889 221%. 271 ‘69 214 a2ls
SCURCE :

THE BASE YEAR,1966,PER CAPITA CONSUMPTION ESTIMATEC FROM EICHBERGER®S STUCY,
PROJECTIONS AT 0.5% ANNUAL GROWTH PATE OF PER CAPITA INCORECC.40 ELASTICITY,

1

‘\‘«


http:INCOMEIO.40
http:YEAR.1966,.PR

TABLE B-S.4.4. PRCJECTEC PER CaPIvs CERARC FCR TEFF (CRAIN ECLIVALENT) In eyARsg
FaP® LcCICR BY FROVINCES IN ET-ICPIs
(LUNIT: C.Cl KILCGRANS)

ANAULL GRCWTH RATE 1S .0020

YEAR ARUSST BALE  BESEFDER ENITREA GEMU GCFA  CCuam FARAR 1LLLsaRCE KAFFS SHCA SIoARC TICRE SCLLEGS ) :Stlc-
196¢ 3599 332¢ 179 3339 iccs 5179 1815 28sC 3138C 5250 335C 3478 338¢ 43¢
1561 3597 3328 5190 3346 3Cle 518¢C 1818 29%8 3397 5201 3387 age 33%e 4389
1968 3604 3333 5200 3352 3021 s2GC 1822 2962 3383 52712 3363 3493 3404 (337
1969 3611 3340 %210 336C 3cae 5210 1828 2987 3373 s281 3371 3s8CC 3elC 443
197¢ 3619 3347 s221 3366 3¢133 s221 1830 2974 37N $292 33717 3507 3417 aa)s
1971 3e26 3353 5231 3173 3C3s 231 1833 258C 3383 $3C3 31383 ALY Ja2s 42)
1$72 3633 3360 5242 337% 3Cae 5242 183¢ 2986 33%]) 531 3391 3821 3431 LY S P
1872 3640 3366 5252 3387 3ice 5292 1840 2992 3397 5324 3387 3529 3437 LYYy
1974 3648 3374 5263 3393 3cse 5263 1844 %97 Ja0e 5335 34Ca 31539 3443 445¢
1875 3eSe 33ecC 5273 3400 3Ces 5273 1848 30Ce 3a11 5348 3all 1543 Jasi aase
1674 3662 3387 5284 3407 3Cces 5204 1851 3cC9 3ale 5387 el 3549 3436 4487
1577 3869 3394 5294 3414 3a7e 5294 1855 3016 3424 5366 3424 3357 Jaes LY ]
1978 3677 3401 53GS 3420 3082 53cs 1859 3022 3432 5377 3432 3564 3473 LY I
1876 38858 3407 $316 3428 3ces $31e 1862 302¢ 3438 $388 3438 LR 2 3479 YL 1Y
1s8C 3692 3415 $327 24234 3094 5327 1868 303¢ 3449 5399 LTYY ] 1578 Jage «S0e
SCURCE :

THE BASE YEAR,1966,PER CAPITA CONSUKPTION ESTIMATEC FROP EICHBERGER®S STULY.
PROJECTIONS AT C.5% ARNUAL GROMTH PATE OF PER CAPITA INCCPECTC.4C ELASTICITY,

641



TABLE 8-3.5.5. PROJECTED PER CAPITA DEMAND FOR WMEAT (GRAIN EQUIVALENT) IN RURAL
FARN SECTOR 8Y PROVINCES 1IN ETHICPIA
(UNIT: 0.01 XILOGRARS)

ANNUAL GROMTH RATE 1S .0035

PER CAFITA DEMAND

YEAR ARUSST BALE BEGEMDER ERITREA GcMU GOFA  GOUANM HARAR ILLUBABOR KAFFA SHOA s1oamQ TicRE wCLLEGA wOLLO
1968 %409 4333 2an 2310 a73 2661 1683 %39 1773 3819 829 2671 0 156
19587 5427 4347 2179 2318 ATs 2670 1689 942 1719 383y 831 2081 /] 197a
1988 5448 4363 2180 2326 &7 2679 1698 (7YY 1785 3840 (33} 2490 [ 1579
19¢9 5466 4378 2194 2334 470 2089 1701 S49 1791 38se 638 269 1 19893
1870 5485 4394 2202 2342 479 2898 1707 933 1798 3873 (31} 270e "] 1591
1871 5503 4409 2210 2351 481 2107 1713 959 1863 ees 639 2718 [} 1397
1972 $523 4425 2218 2359 83 27117 1719 939 1810 3901 62 2727 [ ltdi
1973 5542 4439 2225 2367 485 2726 172% 92 1817 391s 643 2138 4] loo’
1974 5562 [¥Y 1) 2233 2378 age 2137 17 See 1823 3927 648 277 ] l.l‘
1975 5582 4871 2241 2383 487 2748 1737 srC 182~ 31942 049 2787 -] lel
197¢ 5601 4687 2249 2393 aSC 27158 1743 $73 1025 395% 651 2700 [} 1829
1977 5621 4502 2297 2401 491 27693 1749 97 1862 319¢9 (%3] 2177 c 1.):
197e Seal 4518 2265 2409 493 277 1728 379 1849 3983 ess 27se c !6:)
1979 5651 4534 2213 2418 a9a 2783 1762 se) 1£5% 1967 ese 719 -] IO‘,
198¢ 5679 4550 2281 2426 487 27194 1757 986 1882 “old eel iecs 4 ie
SOURCE =

THE BASE YEAR,1966.PER CAPITA CONSUMPTION ESTIRATEC FAQ® EICHBERGER'S STUCY.
PROJECTIONS AT 0..< aNNUAL GROwWTh FATE OF PER CaAPITA INCORELLI.O ELASTICITY,
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VABLE B-5.6.6. PROJECTED PER CAPITA DEMAND FOR PULSES (GRAIN EQUIVALENT) IN RURAL
FARM SECTOR BY PROVINCES IN ETHIOPIA
(UNIT: 0.01 KILOGRANS)

ANNUAL GROWTH RATE IS .0025

PER CAPITA DENAND

YEAR ARUSST BALE BEGEMDER ERITREA GEKU GOFa GUJAM HARAR ILLUBABDR KAFFA SHOA S1oano TIGRE WOLLEGA woLLO
1966 1153 1904 2339 1508 897 2339 2015 1098 897 2798 735 1785 1988 1835
1967 1157 19908 2344 1512 900 2344 2020 1101 900 2833 738 1789 1091 16810
1968 1159 1913 2350 1516 902 2350 2025 1106 902 2810 739 1794 1094 1814
1969 1162 1919 2357 1520 04 2357 2030 1106 904 2817 741 1798 1096 1819
1970 1165 1923 2362 1523 906 2362 2035 1110 906 2824 743 1803 1109 1423
1971 1168 1928 2368 1528 908 2368 2041 1112 908 2831 Tos 1807 1122 1828
1972 1. 1933 2374 1531 911 2374 2046 11138 911 2839 747 1812 1135 1832
1973 1176 1938 2380 1535 913 2380 2051 1117 913 ‘2846 749 1816 1107 1837
1974 1177 1942 2386 1539 9a1s 2386 2056 1121 9138 2852 759 1821 1111 1841
1975 1179 1948 2392 1543 917 2392 2061 1123 917 286C 752 182% 1113 1847
1976 1183 1952 2398 1547 920 2398 2066 1126 920 2867 755 1833 1115 1851
1977 1186 1957 2404 1550 922 26004 2071 1129 922 2874 756 1834 1119 1856
1978 1188 1962 2610 1555 924 2410 2077 1132 924 2882 758 1039 122 1860
1979 1192 1967 2416 1558 926 2416 2082 1134 926 2888 760 1843 1124 1065
1980 1195 1971 2422 1562 929 2622 2087 1138 929 2896 761 1849 1126 1869
SOQURCE :

THE BASE YEAR:1966,PER CAPITA CONSUMPTION ESTIMATED FRON EICHBERGER®S STUDY.
PROJECTIONS AT 2.5% ANNUAL GROWTH PATE OF PER CAPITA INCONELO.50 ELASTICITY.

18T



TASLE 8~5.7.7. PROJECTED PER CAPITA OEMAND FOR OILSEEDS (GRA

ANNUAL GROWTH RATE IS .0030

FARR SECTOR BY PROVINCES IN ETHIOPIA
(UNITS 0.01 KILOGRANS)

IN EQUIVALENT) IN RURAL

PER CAPITA OEMAND

YEAR ARUSS1 BALE BEGEMOER ERITREA GEWU GOFA GaJAn HARAR ILLUSABOR KAFFA SHOA SIDARO TIGRE WOLLEGA woLLO .
1966 689 e89 939 1019 819 939 1019 [ 2} ) 919 1209 539 903 9%9 966
1967 693 93 943 1023 823 943 1023 ae3 923 1213 $39 906 963 969
19e8 693 [ -1 946 1028 a23 946 1026 886 926 1218 343 909 966 9713
1969 696 8%6 949 1029 826 949 1029 [ 113 926 1219 343 909 969 976
1970 696 999 949 1033 829 949 1033 889 929 1223 S46 913 969 978
1971 699 903 953 1036 833 953 1036 893 933 1226 546 916 973 979
1972 793 906 956 1039 833 956 1039 89¢ 938 1233 549 919 976 983
1973 703 909 959 1039 836 939 1039 299 939 123 549 923 979 S8s
1974 706 909 943 1043 039 963 1043 399 943 1239 353 22 983 989
1973 109 913 966 1046 843 968 1048 903 946 1243 553 926 286 993
1978 709 916 969 1049 843 969 1049 906 9408 1246 556 929 989 996
1977 n3 919 969 1053 a4s Ses 1033 909 949 1249 556 933 993 999
1978 716 923 73 1056 849 973 1058 913 953 1253 559 936 996 1003
1979 718 926 976 10%9 853 978 1059 913 956 1256 599 939 996 1206
1980 719 9268 979 1063 ass 979 1063 916 959 1263 S63 943 999 1036
SOURCE

THE BASE YEAR,1966,PER CAPITA
PROJECTIONS AT 0.5% ANNUAL GRO

CONSUMPTEON ESTIMATED FROM
WTH RATE OF PER CAPITA INCG

EICHBERGER®S STUDY,
MECO.60 ELASTICITY.
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TABLE 8-6.l. PROJECTED PER CAPITA DEMAND FOR BARLEY IN RURAL
NON FARM SECTOR BY PROVINCES IN ETHICPIA
{UNIT: Qo1 KILOGRANMS) .

ANNUAL GROWTH RATE IS .0043

PER CAPITA DEMAND

€81

YEAR ARUSST BALE BEGEMDER ERITREA GEMU GOFA  GOJAM HARAR ILLUBABQOR KAFFA SHOA SIDANO TIGRE WOLLEGA woLLo
1966 918s 47T 4979 1202 2100 7228 I S a4 2171 1859 2971 696 1625 1690 3484
1967 9222 4790 4999 1208 2108 1257 1475 2180 1866 2983 699 1631 1697 3498
1968 9239 4809 sol9 1213 2117 1286 1481 2188 1874 2995 702 1638 1704 3512
1969 92298 4028 3039 1217 2125 7315 1407 2197 1801 3007 T04 1643 1710 3828
197¢ 9333 48438 5359 1222 2134 1344 1493 2206 1889 3ole 107 165) 1717 3340
1971 9370 4867 5079 1227 2142 7374 1499 2215 1896 3331 710 1658 1724 3554
1972 9408 4087 5100 1232 2151 7403 1505 2224 1904 3043 713 1664 1 3568
1973 9445 4906 3120 1237 2160 7433 1511 2233 1912 3055 716 1671 1738 3503
1974 9483 4926 S1al 12642 2168 7463 1517 2241 1919 3067 719 1678 % 1745 3597
1973 9521 4945 S51lel 1247 2177 T492 1523 2250 1927 3080 721 1684 17152 3611
1976 95359 4963 S182 1252 2186 7522 1529 223%¢ 1935 3092 724 1691 17159 3826
1977 9397 4983 5202 1257 2194 7552 1533 2268 1942 3104 127 1698 1766 3640
1978 9636 S00s S223 1262 2203 7583 1541 2278 1930 3117 730 1708 1773 3638
1979 %74 3023 5244 1267 2212 7613 1547 2287 1958 3129 733 1712 1780 3670
1980 o113 S0aS 5263 1272 2221 T643 1553 2296 1966 3142 738 178 1787 3684
SOURCE:

THE SASE YEAR,1966,PER CAPLITA CONSUNPTION ESTIMATED FROM EICHBERGER®S STUDY.
PROJECTIONS AT 1S ANNUAL GROWTH RATE OF PER CAPITA INCOMEGO.40 ELASTICITY,



TABLE 8-6.2. PROJECTED PER CAPITA DEMAND FOR CORN IN RURAL
NON FARM SECTOR BY PROVINCES IN ETHIOPLA
(UNIT: 0,01 KILOGRAMS)

ANNUAL GROMTH RATE IS .004)

PER CAPLITA DENMAND

YEAR ARUSST BALE  BEGEMDER ERITREA GEMU GOFA GOJAM HARZR ILLUBABOR KAFFA SHOA SIDANO TIGRE WMCLLEGA WaLLge
1986 2108 1326 2457 3128 5899 1564 2669 3664 LYYY 3086 8919 3349 3318 1736
1967 211s 1331 2467 3ls) 5923 1570 2680 3679 LY Y1) - 3098 6947 2362 3328 1707
1968 2125 1337 2477 3153 5946 1577 2690 3693 4482 311 6974 3378 3342 1714
1969 2133 1342 2487 3166 5970 1583 27C1 iTe 4500 3123 7002 1389 3355 1720
1970 2142 1347 2497 3178 5994 1589 2712 3723 4518 3136 7030 3403 3368 1727
1971 215¢ 1353 2507 3191 en18 1596 27123 3738 4536 3148 7758 2417 3382 1734
1972 2159 1358 2517 3204 6042 1602 2734 3753 4554 3161 T087 1430 3395 1741
1973 2168 1366 2527 3217 60606 1608 2745 3788 572 3173 7118 2444 3469 1748
1974 2178 1369 2537 3230 6390 1615 27%6 3783 4590 3186 7144 2458 3422 1755
1978 2185 1375 2567 3242 6115 1821 2767 3798 4639 3199 7172 3472 3636 1762
1976 2194 1389 2557 3255 6139 1628 2778 3813 4627 3212 7201 3485 3450 1769
1927 2203 1386 2567 3268 8164 1634 2789 3828 4646 322% 7230 3499 3466 1776
1672 2211 1391 2578 3281 6188 1641 2809 3844 4664 3237 7258 3513 3478 1783
1979 222> 1397 2588 3295 6213 1647 2811 3859 “683 - 3250 7288 3527 3492 1791
198¢C 2229 1402 2598 3308 6238 1654 2822 a7 4702 3263 7317 3541 3506 1798
SOURCE :

THE BASE YtAR,1966,PER CAPITA CONSUMPTION ESTIMATED FROM EICHBERGER'S STUDY.
PROJECTIONS AT 1€ ANNUAL GROWTH RATE OF PER CAPITA INCOMECLO.40 ELASTICITY,

Uikl



ANNUAL GROWTH RATE IS .0043

TABLE B-6.3. PROJECTED PER CAPITA DENMAND FOR SORGHUM IN RURAL

NON FARR SECTOR 8Y PROVINCES IN ETHICPIA
(UNIT: 0.01 KILOGRANS)

PER CAPITA DEMAND

YEAR ARYSST BALE BEGEMOER ERITREA GEMU GOFA  GOJAN HARAR TLLUBABOR KAFFA SHOA STDARG TIGRE NOLLEGA HOLLO
1966 YT 1267 377 s016 3133 5236 s834 2294 2966 2262 2702 3898 4145 4180
1967 486 1272 5399 5036 3146 5257 5857 2303 2978 2n 2n3 3916 4162 4197
1968 ass 1277 5420 s08& 3158 5278 sgs1 232 2990 2280 2724 3929 4178 4214
1969 490 1202 5442 5076 un 5299 5904 2322 3002 2289 2135 3948 4195 4230
1970 492 1287 sa04 8097 3183 $320 5928 2331 3014 2298 2748 3961 4212 4247
157 494 1293 5485 s117 3198 5342 5952 2340 3026 2308 2736 3977 4229 4264
1972 496 1298 5507 5138 3209 5363 597s 2350 3038 2317 2767 3992 4245 az201
1973 498 1303 5529 5158 3222 5384 5999 23%9 30%0 2326 27119 <008 4262 4298
1974 500 1308 LTTYY s179 3238 5406 6023 2368 3082 2338 2790 4024 4279 4316
1975 502 1313 5574 5199 3248 s428 6047 2378 3074 2348 2801 4043 4297 4333
1976 506 1319 5596 $220 3261 5449 6072 2307 3087 2354 2812 4057 4314 4350
1977 s0e 1324 ssls 5241 3274 sa71 6096 2397 3099 2364 2823 2073 4331 4308
1978 s08 1329 seal 8262 3287 5493 6120 2407 2 23713 2835 4089 a3a8 4389
1979 510 1334 s663 5283 3300 5515 6145 2416 3124 2382 2846 4106 4366 4403
1980 s12 1340 5686 5306 3313 5537 6169 2426 3136 2392 2857 4122 4383 4420
SOURCE 2

THE BASE YEAR,1986,PER CAPITA CONSUMPTION ESTIMATED FROM EICHBERGER®S STUDY.

PROJECTIONS AT 1% ANNUAL GROWTH RATE OF PER CAPITA

INCOMEEO.40 ELASTICITY,

68T



ANNUAL GROWTH RATE IS .0040

TABLE B-6.4. PROJECTED PER CAPITA
NON FARM SECTOR BY

{UNIT: O.

DEMAND FOR TEFF IN RURAL
PROVINCES IN ETHIOPIA
01 KILOGRAMS)

PER CAPITA DEMAND

YEAR ARUSST BALE  BEGEMDER ERITREA GEMy GOFA  coJaAM HARAR ILLUBABOR KAFFA SHOA SIDANQ TIGRE MOLLEGA woLLO
1566 3685 3887 5831 3813 3162 2031 3887 3339 3478 S46] 3788 4111 3571 4752
1967 3700 3903 5854 3828 317s 2039 3903 3382 3492 5463 3800 4127 3588 4771
1968 371S 3918 s878 3844 3le7 2047 3918 3366 3506 5485 3815 4144 3600 4790
1969 3729 3934 5901 3859 3200 2085 3934 3379 3520 5507 3831 Al61 3614 4809
1970 3748 39%0 $92s 3874 3213 2064 3950 3393 3534 5529 3846 177 3628 4828
1971 3rse 3965 5949 3890 3226 2072 3965 34086 31548 555) 3861 4194 3643 4842
1972 377 3981 5972 3909 3239 2000 3981 3420 3562 5573 3877 4211 3858 4867
1973 3789 3997 5996 3921 3292 2089 3997 3434 3577 5595 3892 4227 3872 4887
197e 33058 4013 6020 3937 3265 2097 4013 3447 2591 5618 3908 4244 3687 49068
1978 3820 4029 6048 3952 3278 2108 4029 3401 3608 5640 3923 4261 3702 4926
1976 3838 404S 6068 3968 3291 2114 4045 347S 3620 5663 3939 4278 371¢ 4946
1977 3sso 4061 8093 3984 3304 2122 40681 3489 3634 5685 395s 4296 3731 4965
1978 3868 4078 6117 4000 37 2131 4078 3503 3649 5708 39N 4313 3748 4983
1979 3881 4094 6142 4016 3330 2139 4094 3817 3663 5731 3987 4330 3781 5005
1980 3897 4110 8166 4032 3344 2148 4110 3531 3678 ST736 4003 4347 3776 5025
SOURCE:

THE BASE YEAR,1966,PER CAPITA
PROJECTIONS AT 1% AMNUAL GROWT

CONSUNPTION ESTINATED FRON E1
¥ RATE OF PER CAPITA InCOnggo

CHBERGER'S STUDY,
+40 ELASTICITY,

981



ANWHUAL GROWTH RATE IS .0070

TABLE B-6.5.

tUNIT:

PROJECTED PER CAPITA OERAND FOR WHEAT IN RURAL
NON FARKR SECTOR 8Y PROVINCES IN ETHIOPEIA
€.01 KILOGRAKS)

PER CAPITA DEMAND

YEAR ARUSSI BALE BEGTMDER ERITREA GENU GOFA GOJAN HARAR TLLUBABOR KAFFA SHOA S10AmQ TIGRE WOLLEGA $OLLO
1966 4320 3845 1778 2128 375 2129 1391 162 1500 3862 710 2183 [} 1254
1967 4350 3872 1790 2143 378 2140 1401 7167 1510 3889 718 2198 (] 1263
1968 4381 3899 1803 2158 380 2158 1411 173 1521 3916 720 2214 (] 1272
1969 4411 3926 1816 2173 383 2170 1420 778 1532 3944 125 2229 [} 1281
1970 4442 3956 1828 2188 388 21083 1430 T84 1542 3971 T30 2245 [} 1289
1971 4473 11} 1841 2204 3as 2200 1440 789 1553 3999 735 2260 1} 1299
1972 4505 4009 1854 2219 391 2216 1450 795 1564 4027 740 2276 ] 1308
1973 4536 4037 1867 2234 394 2231 1461 800 1575 4055 746 2292 ] 1317
1974 4568 4066 1880 2250 397 2247 1471 806 1586 4084 751 2308 (] 1326
1975 4600 4094 1893 22608 399 2263 1481 a1l 1597 4112 756 2324 [} 1335
1976 4832 4123 1906 2282 402 22719 1491 617 1608 4141 761 234} o 1345
1977 40865 4152 1920 2298 405 2294 1502 823 1620 4170 767 2357 [} 1354
1978 48697 4161 1933 2314 408 2311 1512 829 1631 4199 772 2374 ] 1343
1979 4730 4210 1947 2330 411 2327 1523 834 1642 4229 177 2390 ] 1373
1980 4763 4239 1960 23406 413 2343 1534 840 1656 4258 783 2407 [+} 1383
SOURCE :

THE BASE YEAR,1966,PER CAPITA CONSUMPTION ESTIMATED FROM EICHBERGER®S STUDY.
PRUJECTIONS AT 1T ANNUAL GRONTH RATE OF PER CAPITA INCOMEL1.0 ELASTICITY.
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TABLE 8-6.6. PROJECTED PER CAPITA DEMAND FOR PULSES IN RURAL
NON FARK SECTOR 8Y PROVINCES IN ETHIGPIA
(UNITs 0.01 KILOGRANS)

ANNUAL GRONTH RATE IS .0050

PER CAPITA OEMAND

YEAR ARUSS] BALE SEGEMDER ERITREA GEMU GOFA G0JaAN HARAR ILLUBAROR KAFFA SHOA SI0DARO TIGRE WOLLEGA woLLo
1966 19%2 1927 2354 1640 920 2354 2159 1148 918 2519 765 1615 1156 1913
1967 1962 1937 2386 1648 923 2366 2170 1154 923 2532 TeS 1623 1162 1923
1968 1972 1940 237s 1656 929 2378 2181 1160 927 2564 773 1631 1168 1932
1969 1981 1958 2389 1665 934 2389 2192 1163 932 2537 77 1639 1173 1942
1979 199] 1966 2401 L1673 939 2401 2202 1n 936 2570 700 1648 1179 1952
1971 2031 1978 2413 1681 943 2413 F7I) 1177 941 2583 704 1656 1185 1961
1972 2011 1988 2425 1690 948 2425 2228 1103 946 2596 788 1664 1191 1971
1973 2021 1993 2438 1698 953 2438 2238 1189 951 2608 792 1672 1197 1981
1974 2031 2003 2450 1707 957 2450 2247 1195 9ss 2622 798 1481 1203 1991
1978 2342 2015 2462 1715 962 2462 2258 1201 960 2635 800 1889 1209 2001
1976 2,52 2026 2474 1724 967 2474 2269 1207 965 2648 804 1698 1218 2011
1977 2062 2036 2487 1732 972 2487 2281 1213 970 2661 808 1708 1221 2021
1978 2072 2046 2499 1741 977 2499 2292 1219 97s 2674 812 1715 1227 2631
1979 2083 2056 2512 1750 982 2512 2304 1223 979 2680 a1 1723 1233 2041
1980 2093 2066 2524 1759 987 2524 2315 1231 984 2101 822 1732 1240 2051
SOURCE ¢

THE BASE YEAR,1966,PER CAPITA CONSUF-"TION ESTIMATED FROM EICHBERGER*S STUDY.
PROJECTIONS AT 1% ANNUAL GROMTN RATE OF PER CAPITA INCOMECO.50 ELASTICITY,

881



ANNUAL GROWTH RATE IS .0080

TABLE B-6.7. PROJECTED PER CAPITA DEMAND FOR

NON FARM SECTOR BY PROVINCES
{UNIT2 Q.01 KILOGRANS)

OILSEEDS IN RURAL
IN ETHIOPIA

PER CAPITA DEMAND

YEAR ARUSST BALE BEGEMDER ERITREA GEMU GOFA GOJAN HARAR ILLUBABOR KAFFA SHOA SIDAMO TIGRE WOLLEGA woLLo
1966 234 279 312 351 2088 312 315 309 315 369 207 328 338 295
1987 235 281 314 as3 290 als 317 il a1z an 208 azs 338 297
1968 237 282 316 3ss 291 316 319 313 319 373 209 330 340 299
1969 238 284 a1s 3s7 293 318 321 s 321 3Ts 211 332 342 300
1970 242 286 320 359 29% 320 323 316 323 378 212 334 344 302
1971 241 287 321 362 297 321 325 -~ 318 325 3sc 213 338 346 304
1972 243 289 323 364 299 323 327 320 327 382 215 33s 348 306
1973 244 291 325 366 300 328 328 322 328 s 216 340 350 308
1974 245 293 327 3e8 302 327 330 324 330 387 217 342 352 309
197s 247 294 329 370 304 329 332 326 332 389 218 344 355 311
1976 248 296 331 373 306 33 334 320 334 392 220 346 357 313
1977 250 298 333 373 ags 333 338 330 336 394 221 348 ase 315
1978 251 300 338 nm 309 338 338 332 338 3986 222 33%0 361 317
1979 253 302 337 379 31l 337 340 334 340 399 224 352 383 319
1980 254 303 339 382 313 339 343 336 343 401 225 354 368 k¥
SOURCE:

THE BASE YEAR,1966,PER CAPITA CONSUNPTION ESTINATED FROR EICHBERGER®S STUDY.

PROJECTIONS AT 1% ANNUA

L GROWTH RATE OF PER

CAPITA INCONELO.60 ELASTICITY,

681



TABLE B-6olel. PROJECTED PER CAPITA DEMAND FOR BARLEY (GRAIN EQUIVALENT) IN RURAL

ANNUAL GROMWTH RATE 1S .0040

NON FARM SECTOR BY PROVINCES IN ETHIOPIA

(UNTIT: Q.01 KILOGRANMS)

YEAR

PER CAPITA DEMAND

ARUSSI BALE

BEGEMDER ERITREA GEMU GOFA  GOJAM HARAR ILLUBABOR KAFFA SHOA SIDAND TIGRE MOLLEGA wOLLO
1986 14131 7340 7660 1850 3230 11120 2260 3340 2860 as70 1070 2500 2600 5369
1967 14188 7369 7690 1858 3243 11164 2269 3353 2870 4589 1075 2509 2610 sisl
1968 164244 7398 7721 1866 3257 11209 2278 3366 2883 4637 1080 2520 2621 5403
1969 14301 7427 7752 1872 3269 112%6 2287 3380 2093 626 1083 2530 2630 5424
197¢ 14358 7458 7783 1880 3283 11298 2296 3393 2908 sbes 1087 2340 2641 5446
1571 1601% 7687 Tale 1887 3298 11344 2306 3497 2916 “663 1092 2s5¢ 2652 sas7
1972 16876 7518 7846 1895 3309 11389 2315 3621 2929 «681 1096 2560 2663 5489
1973 14531 7547 7877 1903 3323 11438 2324 3435 2941 &700 1161 2s57¢ 2673 5512
1574 14589 7578 7909 1910 3338 11481 2333 3447 29%2 «718 1106 2581 2684 5533
1975 16648 7657 7940 1918 3349 11526 2343 3461 2964 «738 1199 2590 2695 5555
1976 14706 7838 7972 1926 3383 11872 2352 3475 2976 4757 1113 2601 2706 s578
1977 14764 7669 #003 1933 33715 11618 2361 3489 2987 175 1118 2612 2716 5600
1978 14824 7700 8035 1941 3389 11666 2370 3304 3000 4795 1123 2623 2727 5623
1979 14883 7730 8967 1949 3403 11712 2380 as1s 3012 «813 1127 2633 2738 S646
1987 164943 1761 8100 1956 3417 11758 2389 3532 3024 4833 1132 2643 2749 s667
SOURCE 1

THE BASE YEAR,1966,PER CAPITA CONSUMPTION ESTIMATED FRON EICHBERGER*S STUDY.
PROJECTIONS AT 1% ANNUAL GROWTH RATE OF PER CAPITA INCOMELO.40 ELASTICITY,

061



VABLE 8-6.2.2. PROJECTED PER CAPITA DENAND FOR CORN (GRAIN EQUIVALEMT) IN RURAL
NON FARR SECTOR 8Y PROVINCES IN ETMIOPIA
(UNIT: 0.01 KILOGRANS)

ANNUAL GROWTH RATE 1S .0040

PER CAPLITA DENAND

YEAR ARUSST . BALE BEGEMDER ERITREA GEMU GOFA GOJAN HARAR ILLueasor KAFFA SHOA S10AMO TIGRE WOLLEGA uOLLO
1966 2480 1560 2890 3680 6940 1840 3140 4310 5230 3630 8140 3940 3900 2000
1967 2489 1565 2902 3493 6968 1847 3153 4328 5251 3644 8173 3955 3913 2008
198a 2500 1572 2914 3709 6993 1833 3184 4344 5273 3660 8204 I/ 3931 2016
1969 2509 1578 2925 3724 7023 1862 nn 4362 5294 3674 8237 3987 3947 2023
i970 2320 13584 2937 3738 1081 1869 3190 4380 5318 3689 8270 4003 3962 2031
1971 2529 1391 2949 3754 7080 1877 3203 4397 5336 3703 8303 4020 3978 204G
1972 2540 1597 2961 3769 7108 1884 3216 4413 3387 3718 8337 4033 3994 2048
1973 2359 1604 2973 3784 7136 1691 3229 4433 5378 3733 8370 4051 4010 2056
1974 2560 1810 2984 3800 Tl64 1900 3242 4450 5400 3748 8404 4068 4027 2004
197S 2572 lel? 2996 3014 7194 1907 3255 4468 5422 3763 8437 4084 4042 2672
1976 2581 1623 3008 3829 1222 1915 3268 4485 5443 ar78 8471 4100 4058 2081
1977 2591 1630 3020 3844 7251 1922 32081 4503 5466 379¢ 8506 4116 4075 2089
1978 2621 1636 3033 3840 7280 1930 3294 43522 5487 3sos 8539 4133 4091 2097
1979 2611 1643 3044 3878 7309 1937 3307 4540 5309 3823 8574 Al49 4108 2107
1980 2622 1549 305e 3891 7339 1943 3320 4558 5531 3838 8608 4165 4124 2115
SQURCE :

THE BASE YEAR,1966,PER CAPITA CONSUMPTIONM ESTIMATED FROM EICHBERGER®S STUDY.
PROJECTIONS AT 1% ANNUAL GROWTH RATE OF PER CAPITA INCOMELO.40 ELASTICITY,

6T



TABLE G-6.3.3. PROJECTED PER CAPITA DEMAND FOR SCRGHUM (GRAIN EQUIVALENT) IN RURAL
NON FARM SECTOR BY PROVINCES IN ETHIOPIA
(UNIT: 0,01 KILOGRAMS)

ANNUAL GROMTM RATE IS .0040

PER CAPITA DEMAND

YEAR ARUSST BALE BEGEMDER ERITREA GENU GOFA GOJAM HARAR ILLUBABOR KAFFA SHOA SIDANO TIGRE MOLLEGA woLLO
1964 556 1439 6110 5700 3560 3950 6629 2606 3370 2570 3070 4429 4710 4750
1967 552 1448 6133 5722 3575 5974 665% 2617 3384 2580 3083 4847 4729 4769
1968 556 1451 6159 5745 3588 5997 6683 2627 3397 2590 3095 44064 4747 4788
1969 EEDY 1456 818 5768 3603 6021 6709 2638 3411 2601 3108 4483 4787 4806
1970 559 1862 6209 5792 3617 6048 6736 2648 3428 2611 3119 4501 4786 4826
197 S8l 1469 6233 5814 3631 6070 6763 2639 3438 2622 3131 4519 4805 4843
1972 563 1478 6238 5825 3646 6094 6789 2670 3452 2633 3144 4536 4824 4864
1973 585 1480 6283 se61 3661 6l1s 6817 2680 3466 2643 3158 4554 4843 4884
1974 S8 1486 6308 5883 3676 6143 6844 2690 3479 2633 3170 4572 4862 4904
1978 $70 1492 6334 5908 3691 a188 8871 2702 3493 2666 3183 4592 4883 4924
1576 572 1490 63359 $932 3708 6192 6900 ana2 3508 26713 3195 4410 4902 4943
1977 578 1504 6384 5933 3720 6217 6927 2723 3521 2686 3208 4628 4921 4963
1978 s77 1510 6410 $979 3738 0242 6934 27138 3534 2898 3221 4846 4941 4983
1979 s79 1518 6438 6003 3750 6267 4983 2743 3530 2708 3234 4666 4981 $003
1980 s81 1522 6401 6027 3764 $292 7010 27%¢ 33563 2718 3248 4686 4980 5622
SOURCE:

THE BASE YEAR,1966+sPER CAPITA CONSUMNPTION ESTINATEDC FRON EICHBERGER’'S STUDY.
PROJECTIONS AT 1% ANNUAL GROWTM RATE JF PER CAPITA INCONERO.40 ELASTICITY,

26T



TABLE B-6o8c4, PRCJECTED PER CAPITA DEMAND FOR TEFF (GRAIN EQUIVALENT) IN RURAL
NON FARN SECTOR BY PROVINCES IN ETHICPIA

ANNUAL GROWTH RATE IS ,0040

(UNIT3: 0.01 KILOGRANS)

YEAR

PER CAPITA DERMAND

ARUSSI BALE BEGEPDER ERITREA GEMU GOFA GOJAN HARAR ILLUBABOR KAFFA SHOA SIDARO TIGRE HOLLEGA woLLo

1966 3962 4179 6270 4160 3400 2183 4179 3590 3739 5830 4070 4420 3839 5109
1967 3978 4196 6294 4ll16 3416 2192 4196 3604 3754 S874 4086 «437 3054 $130
1958 3994 4213 6320 %133 3426 2201 4213 3619 3769 5898 4102 4456 sn 5150
1969 4009 4231 6345 4149 3440 2209 4230 3633 3785 3921 4119 4474 3886 .51n
1970 4025 4247 6371 4165 3454 2219 4247 3648 3800 3945 4133 4491 3901 5191
1s11 4042 4263 6396 4182 3468 2228 4263 3662 3iss 5968 4151 £309 3917 3213
1972 4558 4280 6421 4199 3482 2236 4280 3877 3830 5992 4168 4528 3933 $233
1973 4076 4297 64647 4216 3490 2246 4297 3692 3840 6016 4185 4543 3948 5254
1974 4091 4315 6473 4233 3510 2254 4315 3706 3861 6041 4202 4563 3964 52715
1973 4127 4332 6499 4249 3524 2263 ~332 3721 3876 6364 4218 4381 3980 5298
1978 4123 4349 6524 4266 3538 2273 4349 3736 3092 6289 4235 4600 3995 5318
1977 4139 4366 6351 4283 3552 2281 4366 371851 3907 6113 4252 4619 4011 S338
1978 4157 4385 6577 4301 3568 2291 4385 3766 3923 6137 42720 44637 4028 5380
1979 4173 4402 6604 4318 3580 2300 4402 3781 3938 6162 4287 4656 4044 3381
1980 4190 4419 6630 4335 3593 2309 4419 319e 3954 6187 4304 4674 4060 5403
SOURCE =

THE BASE YEAR.1964,PER CAPITA CONSUMPTION ESTIMATED FROM EICHBERGER®S STUDY.
PROJECTIONS AT 1% ANNUAL GROWTH RATE OF PER CAPITA INCOMECO.40 ELASTICITY,

€61



TABLE 8-6.5.5. PROJECTED PER CAPITA DEMAND POR WHEAT (GRAIN ZQUEVALENT) IN RURAL
NON FARN SECTOR BY PROVINCES IN ETHIOPIA
(UNIT: 0.01 KILOGRANS)

ANNUAL GROMTH RATE IS .0070

PER CAPITA DEMAND

YEAR ARUSST BALE  BEGEMDER ERITREA GEMU GOFA  GOJAM HARAR ILLUBABOR KAFFA SHOA SIDAND TIGRE MOLLEGA woLLO
1966 5759 $126 2370 2037 499 2833 1854 1018 1999 5149 946 2910 (] 1871
1987 5799 5142 2388 2887 503 2853 1867 1022 2013 5185 953 2930 [ 1683
1968 S84l s198 2403 2077 506 2873 1801 1030 2027 5221 s 2951 o 1695
1969 seal 5234 2622 2097 510 2093 1893 1037 2042 5258 %6 297 "] 1707
1970 $922 s271 2437 29017 s14 2913 1906 1048 208s 5294 L) 2993 ] ins
9m 5963 3307 2454 2938 517 2933 1919 1051 2070 $331 979 3013 (/] 1731
1972 6006 5348 2871 2958 21 2934 1933 1059 2088 5349 98 3034 0 1743
1973 6047 5382 2489 2978 523 2974 1947 1066 2099 5406 99 3053 (] 1735
1974 6090 5421 2506 299¢ s29 2998 1961 1074 2114 8445 1001 3077 o 1767
1975 6133 5458 2523 3021 s31 3017 1974 1081 2129 5482 1007 2098 o 1779
1976 6175 3497 2541 3062 533 3038 1987 1089 2143 321 1014 3121 (] 1793
1977 6219 $538 2359 3063 539 3058 2002 1097 2159 5559 1022 3142 (] 1805
1978 6262 5574 2577 3083 543 3081 2018 1108 2174 s598 1029 3163 2 1817
1979 6306 5613 2595 3106 47 3102 2030 1111 2189 s638 1035 186 0 1830
1980 6350 5651 2613 3127 $30 3123 2045 1119 2205 s677 1043 2209 0 1843
SOURCE 2

THE BASE YEAR,1966.PER CAPITA CONSUMPTION ESTIMATED FROM EICHBERGER®S STUDY.
PROJECTIONS AT 13 ANNUAL GROWTH RATE OF PER CAPITA INCOMEC1.0 ELASTICITY.
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TABLE B-6.6.6. PROJECTED PER CAPITA DENAND FOR PULSES (GRAIN EQUIVALENT) IN RURAL
NON FARM SECTOR BY PROVINCES IN ETHIOPIA
(UNET2 0.0l KILOGRAMS)

ANNUAL GROWTH RATE IS .0050

PER CAPITA UEMEND

YEAR ARUSST BALE  BEGEMDER ERITREA GEMU GOFA  GOJAM HARAR ILLUBABOR KAFFA SHOA SIDAMO TIGRE WOLLEGA woLLo
1966 2193 2163 2644 1842 1033 2644 2425 1289 1031 2820 859 1814 1298 2149
1967 2204 217e 2658 1851 1039 2658 2638 1296 1037 2044 864 1823 1308 2160
1968 2213 2186 26" 1860 1043 2671 2450 1303 1041 2838 868 1832 1312 2170
1989 2223 2197 260 1870 1049 2604 2462 1308 1047 2073 873 1841 1317 2182
1870 2237 2208 2697 1879 1053 2697 2474 1313 1051 2007 876 1851 132¢ 2193
1971 2248 2220 2711 1088 1059 2711 2487 1322 1087 2902 a80 1860 1331 2203
1972 2259 2231 2724 1898 1063 2724 2300 1329 1082 2916 8as 1869 1338 2214
1973 2270 2241 2739 1907 1070 2739 2512 1335 1069 2930 889 1878 1348 2228
1974 2282 2252 2752 1917 1073 2732 2524 1342 1073 2946 894 1880 1351 2237
1973 2294 2264 2766 1926 1080 2766 2537 1349 1078 2962 898 1897 1358 2248
1978 2303 2276 27719 1937 1086 2119 2549 1356 1084 2978 903 1907 1363 2259
1977 2316 2287 2794 1946 1092 27194 2562 1362 1089 2989 907 1916 1371 2270
1978 2328 2298 2807 1956 1097 2807 23573 1369 1093 acas 912 1926 137¢ 2282
1979 2340 2310 2822 1966 1103 2022 2588 1376 1100 3020 916 1935 1383 2293
1980 2351 2321 2835 1976 1108 2833 2601 1303 1108 3036 92l 1948 1393 2304
SOQURCE s

THE BASE YEAP,1966,PER CAPi(A CONSUMPTION ESTINATED FROM EICHBERGER®S STUDY.
PROJECTIONS AT 18 ANNUAL GROWTH RATE OF PER CAPITA INCONEL0.350 BLASTICITY.
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TABLE B-6.7.7. PROJECTED PER CAPITA OEMAND FOR OILSEEDS {GRAIN EQUIVALENT) IN RURAL
NON FARK SECTOR BY PROVINCES IN ETHIOPEA
(UNIT: Q.01 KILOGRAMS)

ANNUAL GROWTH RATE IS .0069

PER CAPITA OEMAND

YEAR ARUSS T BALE BEGEMDER ERITREA GEMU GOFa GOJAN HARAR ILLUBABOR KAFFA SHOA SIDAMO TIGRE HOLLEGA woLLo
1966 179 929 1vi9 1169 959 1039 1049 1029 1049 1229 689 1u8s 1119 983
1987 183 938 1046 1176 986 1946 1056 1036 1256 1236 693 1693 1126 989
1988 789 939 1653 1183 969 1333 1063 1043 1083 12413 696 1699 1133 996
1969 793 946 1059 1189 976 1059 1C69 1049 1069 1253 703 1166 1139 999
197¢ 799 953 1066 1198 983 1066 1076 1053 1076 1259 706 1113 1146 iCoe
1971 8.3 956 1069 1206 983 1369 1083 1059 1083 1266 709 1119 1153 1213
1972 809 963 1076 1213 996 1076 1089 1066 1089 1273 716 1126 1159 1c19
1973 o113 969 1083 1219 999 1383 1093 1073 1593 1263 719 1133 1166 102e
1974 816 976 1089 1226 1006 1089 IC99 1079 1099 12€9 723 1139 1173 1029
1973 823 9719 196 1233 1913 1896 1198 108e 1106 1298 7126 1146 1183 1G3e
1978 826 986 1133 1243 1019 1103 1113 10%) 1113 1378 733 1153 1189 1043
1877 833 993 1169 1249 1026 1109 1119 1099 1119 1313 736 1159 1198 1049
1978 836 939 1116 1256 1329 1116 1126 1106 1126 1319 739 1166 1203 1256
1978 843 1006 1123 1263 1336 1123 113 1113 1133 1329 746 1173 1209 1363
198¢ 846 1709 1129 1273 1043 1129 1143 i119 1143 133 749 1179 1216 1369
SOURCE 2

VTHE BASE YEAR,1966,PER CAPITA CONSUMPTION €STIMATED FROM EICHBERGER'S STUDY.
PROJECTIONS AT 1% ANNUAL GROWTH RATE OF PER CAPITA INCOMEEG.60 ELASTICITY,
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ANNUAL GROWTM RATE IS 0216

TABLE 8-T.1. PROJECTED PER CAPITA OENAND FOR SARLEY IN URBAN

(UNITs Q.01 KILOGRANS)

SECTOR BY PROVINCES IN EYHIOPIA

PER CAPITA DEMAND

YEAR ARUSST SALE BEGEROER ERITREA GERU GOFa CCJAR HARAR ILLUBASOR KAFFA SHOA $10ARO TIGRE WOLLEGA woLLQ
1966 12000 4947 [ ¥{ ) 1209 3127 [ 238 1931 2620 2321 3333 e19 2113 2403 45131
1967 12259 5026 6393 1238 3198 8600 1973 2677 2311 3407 837 2159 2457 4629
1968 1292¢ 5143 4333 1262 3264 87686 2018 2734 2422 3481 393 2208 2510 4729
1969 12798 52718 6674 1289 3334 8973 2059 2793 2478 3936 a3 2293 2564 4831
1970 13071 3388 +819 1317 3408 9169 2103 2854 2528 3633 €92 2302 2620 4933
1971 13353 5503 6966 1348 3480 9387 2149 2913 2583 3711 911 2331 2676 3042
1972 13642 5624 Ti16 1374 353S s7C 2193 2978 283 3791 931 2402 2734 5151
1973 13936 5743 1270 1404 . 3632 9776 2243 3043 2696 3873 951 2454 2793 5262
1974 14237 5869 7427 1434 3710 987 2291 3108 27156 3957 972 2507 2053 3376
1978 14545 5996 7588 1468 3790 10203 2341 3178 2813 4042 993 2361 2918 5482
1976 148359 6126 7751 1497 3872 10424 2391 3244 2874 4130 1014 2616 2978 5610
1 15180 62350 7919 152¢ 3956 10649 2443 3314 2936 4219 1034 2673 3042 5732
1978 15508 6393 8090 1562 4041 10879 2498 3386 2999 4310 1058 213 3108 58393
1979 15843 6331 8263 159 4128 11116 2549 3459 3064 4403 1081 2790 3178 5982
1900 16185 6672 8443 1631 4210 11354 2604 3334 3130 4498 1108 2850 3244 610

SOURCE:

THE BASE YEAR, 1966, PER CAPITA CONSUMPTION ESTIMATED FROM E€LCHBERGER'S STUDY.
PROJECTIONS AT S5.4% ANNUAL GROMTH RATE OF PER CAPITA INCONE & 0.6% ELASTICITY.
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TABLE 8-7.2. PROJECTED PER CAPITA DENAND FOR CORN IN URBAN
SECTOR 8Y PROVINCES IN ETHIOPIA
(UNIT: 0.01 KILOGRANS)

ANNUAL GROWTH RATE IS .0218

PER CAPITA DEMAND

YEAR amssl BALE BEGEMDER ERITREA GENU GOFA  GOJAM HARAR ILLUBABOR KAFFA SHOA SI0ANG TIGRE WOLLEGA woLLO
1986 3230 1377 2992 3060 7003 1673 2938 3783 4038 3026 7208 3817 3208 2083
1967 3300 1407 3087 3128 7972 im 3022 3863 a123 3091 7364 3099 3274 2128
1988 337N 1437 3123 3194 8144 1748 3087 3948 4216 3158 7523 3984 3343 2174
199 3444 1468 3190 3243 8320 1700 3154 4033 4308 322 To03 4070 3417 2221
1970 3518 1300 3259 3333 8499 1824 3222 4121 4390 329 7891 alss 3491 - 2269
1971 33594 1532 3329 3408 8683 1864 3292 4210 4493 3387 so21 4247 3566 2318
1972 3672 1563 3401 3479 ss70 1904 3383 4301 4390 3440 s194 4339 3643 2300
1973 37181 1599 3473 3334 %062 1943 3438 4393 4690 3516 s 4413 3122 2419
1974 3832 1634 3350 3631 9258 1987 3509 4488 4791 3590 8352 4329 3803 aan
1979 3918 1689 3627 3709 9488 2030 3583 4588 4894 3808 8737 4626 3088 2928
1976 4000 1703 3708 378 LYY 2074 3463 YLy 3000 3747 8923 4726 2969 2579
1977 4086 1742 3783 3 071 2119 3742 4783 5108 3828 9118 4828 40354 2633
1978 4174 1780 3067 3934 10004 2148 3823 4989 216 1) 9319 4933 4142 2892
1979 4264 1810 3950 4040 10302 2211 3903 4994 5331 3998 9516 5039 4231 27%0
1980 4358 1897 4033 4127 10524 22%9 3990 8102 sSaas 4081 9722 5148 4323 2009
SOURCE: ¥

THE SASE YEAR,1966,PER CAPITA CONSURPTION ESTIMATED FRON EICHBERGER®S STUDY.
PROJECTIONS AT 3.4% ARNUAL GROWTM RATE OF PER CAPITA INCONELO.40 ELASTICITY.
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TABLE 8~7.3. PROJECTED PER CAPITA DEMAND FOR SORGHUM IN URBAN
SECTOR BY PROVINCES IN ETHICPIA
(UNIT: 0,01 KILOGRANMS)

ANMUAL CROMTH RATE IS 0216

PER CAPITA ODENMAND

661

YEAR ARUSS1 BALE BEGEMDER ERITREA GEMU GOFA GOJAN HARAR ILLUBABCOR KAFFA SHOA SIDANO TIGRE WCLLEGA woLLo
1968 748 1311 8274 47157 4145 S6le 6530 2338 2693 2218 3168 4444 4013 5438
1967 764 1339 S3es 4860 4239 5738 6671 2389 2751 2266 3238 4540 4100 3555
1948 701 1368 5504 4963 4326 5859 68135 2440 2011 2315 3308 4638 4188 5673
1969 798 1398 5623 5072 4419 5988 6962 2493 2871 2365 3378 A738 4279 5798
1970 81s 1420 ST4S 8182 4513 6113 7113 2547 2933 2416 3451 4841 4371 5923
1:71 832 1439 5869 5293 4612 6247 T266 2602 2997 2468 3525 4945 4460 6051
1572 850 1490 3993 5408 aT12 6302 T423 2658 3061 2521 3601 5052 4562 6182
1973 869 1523 6123 3323 40814 6520 7584 2118 3128 2576 3679 5161 4661 4318
1974 887 1533 6257 S64s 4918 6661 TT47 2774 3198 2632 37159 5273 4761 8452
197s 907 1589 6392 3766 5024 6805 7915 2834 3264 2688 3840 5386 4864 63591
1976 926 1623 6331 5890 5133 6932 80086 2893 3335 2740 3923 5503 4969 6734
1977 946 1658 6672 6018 5243 7102 8260 2958 3407 2808 4008 5622 5076 6879
1978 %7 1694 6816 alat 3387 7253 8439 3021 3480 20866 4094 5743 5168 7628
1979 988 1731 6963 6280 5472 T412 8621 3087 3555 2928 4182 s867 s298 7179
1980 1009 1768 7113 6416 5391 1572 8807 3153 3632 2992 4273 5994 5413 7334
SOURCE:

THE BASE YEAR,1966,PER CAPITA CONSUMPTION ESTIMATED FROR EICHBERGER®S STUDY.
PROJECTIONS AT S5.4% ANNUAL GRONTH RATE OF PER CAPITA INCOMECO0.40 ELASTICITY,



TASLE 8-7.4. PROJECTED PER CAPITA OENAND FOR TEFF IN URBAN
SECTOR OY PRGVINCES IN ETHIOPIA
(UNIT: Q.01 KILOGRANS)

ANNUAL GROWTH RATE IS .021¢

PER CAPITA DEMAND

YEAR ARUSST BALE SEGEMOER ERITREA GENU GOFA  GOJAN HARAR ILLUBABOR KAFFA SNCA SIDANO TIGRE HOLLEGA woLLe
1966 356l 4678 6622 3832 5441 6623 2678 34683 4473 6008 4659 5403 5096 683¢
1967 5681 4779 6765 3918 5559 6766 2736 3763 4570 6138 4760 3320 5206 6984
1948 S804 4802 6911 3999 5679 6912 2798 3844 4440 6270 4062 3639 319 7134
1969 3929 4988 7066 4088 3801 7062 2055 3927 4749 4406 4967 5741 5433 7289
1970 6037 5093 7213 4174 5927 1214 2917 4012 4872 6344 5078 sees 5351 Ta46
1971 6188 5208 7369 4264 6055 7370 2980 4098 4977 6685 5184 6012 5671 7607
1972 6322 S3l1e 7528 4338 6183 7529 3044 4187 3083 6830 5296 6142 5793 7mM
1973 438 5433 T490 44350 6319 7692 3110 4277 s193 6977 3411 6273 3918 7939
1974 63598 3350 7857 4546 64353 7859 3177 4370 9307 7128 5828 6410 6046 sllo
1973 6740 5670 8026 4645 6395 8028 3246 4464 5422 7282 S647 6549 6177 8286
1976 6886 3793 8200 4743 6737 4201 3318 4560 5539 7439 5769 6690 6310 8403
1877 7033 3918 o377 4847 6883 a37e 3388 4059 5658 7600 5894 6833 0444 8647
1978 1107 6045 83538 4952 7031 8559 3461 4760 5781 T766 6021 6982 6306 8034
1979 7342 6176 8743 5099 7183 8744 3836 4862 5903 7932 6151 7133 6728 9025
1580 7500 6309 893} Sles 7339 8933 3612 4967 6033 8103 6284 7287 6573 9220
SOURCE 3

THE BASE YEAR,1966,PER CAPITA CONSUMPTION ESTINATED FROM EICHBERGER®S STUDY.
PROJECTIONS AT 5.4% ANNUAL GROWTH RATE OF PER CAPITA INCOREL0.40 ELASTICITY,
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TABLE B-7.5. PROJECTED PER CAPITA DEMAND FOR WHEAT IN URBAN
SECTOR BY PROVINCES IN ETHIOPIA
(UNIT: 0.01 KILOGRAMS)

ANNUAL GRONTM RATE IS .0378

PER CAPIIA OrMAND

To2

YEAR ARUSS I BALE BEGEMDER ERITREA GEMU GOFA GOJAM HARAR {LLUSABOR KAFFA SHOA S10Aan0 TIGRE WOLLEGA WOLLO
1966 6642 3991 2553 3455 1378 27131 2704 1338 2039 4199 1248 3570 1555 2290
1967 6893 41462 2650 3isse 1430 28346 2806 1389 2137 4358 1295 3705 1614 2317
1968 7154 4298 2750 3721 1484 2941 2912 1441 2218 4522 1344 3845 1675 2466
1969 T426 4461 2054 3862 1540 3053 3022 1496 2301 4693 1395 3990 1738 2560
1970 7705 4630 2961 4008 1598 3168 3137 1552 2388 4871 1448 4141 1804 2686
1971 7996 4805 3073 4159 1659 3288 3255 t61l 2479 5055 1502 4298 1872 27157
1972 8298 4986 3190 4316 L1722 3412 3378 1672 2572 5246 1559 4460 1943 2861
1973 8612 5175 3310 4480 1787 3341 3506 1733 2670 5444 1618 4629 2016 2969
1974 8937 3370 3433 4649 1854 3675 3638 1800 arm 3450 1679 4804 2092 3081
1975 927s 3573 3565 4825 1924 3814 3776 1868 2875 5864 L1742 4985 217 3198

.
1976 90826 3784 3700 3007 1997 3958 3919 1939 2984 6085 1609 5174 2254 3319
1977 9990 6002 3840 5196 2073 4107 4067 2012 3097 6313 1837 5369 2339 3444
1978 10367 6229 3983 3393 2151 4263 4221 2088 3214 6534 1948 3572 2427 3574
1979 10739 6465 4135 3597 2232 4424 4380 2167 3333 6802 2022 5783 2519 3709
1980 11186 6709 4292 5808 2317 4391 4546 2249 3461 7059 2098 6001 2614 3850
SOURCE:

THE BASE YEAR.,1966,PER CAPITA CONSUNPTION ESTIMATED FROM EICHBERGER®'S STUDY.
PROJECTIONS AT 5.4% ANNUAL GROMTH RATE OF PER CAPSTA [MCOMEL 0.70 ELASTICITY



VASLE B-Ta6e PROJECTED PER CAPITA DEMAND FOR PULSES IN URBAN
SECTOR BY PROVINCES IN ETHIOPIA
(UNIT2 0.01 KILOGRANMS)

ANNUAL GROMTM RATE IS .0270

PER CAPITA DEMAND

4014

YEAR ARUSSI BALE BEGEMDER ERITREA GERU GOFA GOJAN HARAR fLLUBABCOR KAFFA SHOA SIDANG TIGRE HOLLEGA woLLo
1966 2.39 2202 2423 1732 1047 2423 2508 1377 1037 2717 893 1887 1352 2139
1967 2279 2261 2488 1779 1075 24088 2576 14ls 1065 2790 917 1938 1389 2217
1968 2340 2323 2356 1827 1104 25568 2645 1452 1094 2866 942 1990 1426 2217
1969 2406 2383 2625 1876 1134 2623 2717 1492 1123 2943 967 2044 1464 2339
1970 2469 2430 2693 1927 1165 2093 2790 1532 1154 3023 993 2099 1504 2402
1971 2535 2516 2708 1979 1196 2768 20865 1573 1185 3104 1020 2156 1545 2467
1972 260¢ 2384 2843 2032 1228 2843 2943 1616 1217 3le8 1048 2214 1586 2533
1973 2674 2633 2920 2087 1262 2920 3022 1659 1250 3274 1076 2274 1629 2602
1974 2746 2723 2999 2143 1296 2999 3104 1704 1203 3362 1103 2333 1673 2672
1975 2820 2799 3080 2201 1331 3080 3188 17%0 1318 3453 1135 2398 1718 2744
1978 2898 2874 3163 2261 1387 3163 3274 17197 1354 3346 1166 2463 1763 26818
1977 2975 2952 3248 2322 1404 3240 3362 1848 1390 3642 1197 2530 1812 20894
1978 3035 3032 3336 2384 1441 3336 3493 1898 1428 3741 1229 2598 1861 2972
1979 3137 3113 34206 2449 1480 3426 3546 1947 1466 3842 1263 2668 1912 3053
1980 3222 3197 as51s 2515% 1520 3518 3642 1999 1506 3945 1297 2740 1963 3135
SOURCE:

THE BASE YEAR¢19664PER CAPITA CONSUMPTION ESTIMATED FROM EICHBERGER®S STUDY.
PROJECTIONS AT 5,43 ANNUAL GROWTH RATE OF PER CAPITA INCORELO.50 ELASTICITY.



ARNUAL GROUTH RATE 13 0324

TABLE §-1.7. 'lNlC?lD PER CAPITA BERAND FOR Oltlllli 1N URBAN

SECTOR Y PROVINCES IN ETHIOPIA

(URITS Co01 KILOGRANS)

~i
PER CAPITA DENAND

vear ARUSST  BALE" GEGENDER ERITREA GEMU GOPA  GOJAN MARAR  TLLUBASOR  KAFPA  SHOA SIDANG  TIGRE  WOLLEGA  WOLLO
1964 300 312 350 1} 312 330 350 312 360 390 237 w 326 330
1967 310 322 81 393 322 31 31 384 32 403 243 338 337 36}
1988 320 333 313 40e 333 m 373 3% 334 P 253 349 347 4
1949 230 343 303 a19 343 383 3¢ 409 396 429 a 340 339 388
1970 3a 354 3% 433 354 3e8 3% a3 acs 443 2¢9 m 370 -
1571 352 364 a10 Aa7 346 a10 410 436 422 437 274 384 382 410
1972 363 17 424 as1 3 a24 424 asg a3e a72 201 39 398 424
1973 313 390 438 476 390 438 a38 a8 430 488 2% 409 408 438
1974 387 403 482 a92 403 452 452 a80 48 303 306 a22 a21 482
1978 400 a6 ase soe 4l 466 486 496 as0 s20 e 438 «36 aee
1976 413 429 <01 s24 429 an1 an 512 493 s3e 320 4
1977 426 443 497 541 443 41 A97 sas s11 554 337 ase a8 P
1978 a40 as? 513 sse 4s7 513 513 43 520 512 347 a19 478 313
1979 ass a12 530 577 a12 530 s30 363 sas 590 359 495 493 30
1980 489 a8 sa? 393 ate 547 547 581 563 609 370 s11 sa9 547
SCURCEs

THE BASE YEAR,1966,PER CAPITA CONSUKPTION ESTINATEC FROP EITHBERGER®S STUDY.
PROJECTIONS AT S.4% ANNUAL GROWTH RATE OF PER CAPITA INCONELO.60 ELASTICITY,
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TABLE 8-7.1.1. PROJECTED PER CAPITA CEMAND FOR
SECTOR BY PROVINCES 1IN ETHIOPL

ANNUAL GROWTH RATE IS «0216

BARLEY “Cr

(UNIT: 0.01 KILOGRANS)

AIN EQUIVALENT) IN URsan
A

YEAR

PER CAPITA DENAND

ARUSS S

BALE  QEGEMDER ERITREA GENU COFa GOJAN HARAR ILLusAasOR KAFFA  SHOA SIDANC TIGRE NOLLEGA woLLO
1966 18461 7810 9831 1660 4810 12931 2970 4030 3870 5130 1260 3250 3700 6970
1967 18860 1778 98138 1900 4913 13231 3038 4118 3847 5241 1207 3321 3780 7121
1988 19248 7943 10081 1941 s021 13517 3100 420 3726 5335 1318 3392 3861 7279
1969 19688 8113 10247 1983 129 13808 3167 4297 3807 S470 1343 3406 3944 7432
1970 20109 0289 10491 202¢ 5240 14106 3238 4390 3889 s389 1372 3541 4030 7392
1971 20543 8449 10717 2069 5353 14411 3306 4484 3973 5709 14901 3617 4117 77187
1972 20908 8632 10947 2113 S4e9 14723 3377 4ss] 4060 832 1432 3593 4206 7924
1973 21440 s83s 11104 2160 387 15040 3430 4481 ale7 59s¢ 1463 3778 4297 8098
1974 21903 9029 11428 2206 sr107 19384 3524 4781 4237 6087 1493 3057 4309 0270
197s 2231 9224 11674 22%3 5830 15697 3601 4884 4327 6218 1827 3940 4484 8449
1976 22860 9424 11924 2303 9987 16037 3678 4990 421 6354 1560 4024 4581 8630
1977 23384 %27 12183 23182 600 16383 3738 0% 4317 6490 1593 4112 4680 8816
1878 23899 2838 126448 2403 4217 16737 3838 s20e 4813 €630 1627 4201 4701 007
197s 24374 10047 127115 2453 6350 17098 3l 5321 4713 6774 1663 4292 4884 9203
1980 24900 10264 12989 2509 6489 17468 4006 5437 481s 6920 1700 4386 49%0 9401

SOURCE:

THE BASE YEAR, 1966, PER
PROJECTIONS AT S.a% ANNUA

CAPLTA CONSUMPTION ESTLIMATED FAON EICHBERGER'S STuoy.
L GROMTH RATE OF PER CAPLTA INCORE £0.40 ELASTICITY.
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TABLE 8-7.2.2. PROJECTED PER CAPITA OEMAND POR CORN (GAIN EQUIVALENT) IN LMBAN
SECTOR BY PROVINCES IN ETHICPIA
(UNITI 0.01 KILOGRANS)

ANNUAL GRONTH RATE IS .0216

PER CAPITA OEMAND

soz

YEAR ARUSS] BALE  GEGEMDER ERITREA GENU GOFA GOJAN HARAR fLLuBABOR KAFFa SHOA S1DAmO TIGRE WOLLEGA woLLO
1966 3800 1620 3520 3800 9180 1970 3480 4450 4750 3560 8480 4490 3770 2450
1967 3882 1658 3598 s 93719 2012 3558 4347 4853 3636 8663 4587 3851 2503
1968 3948 1690 3674 37157 9581 2056 3831 4644 4957 3715 8850 4687 3938 2597
1969 40S1 1727 3753 3838 9788 2101 3710 4744 506s 3798 9041 4788 4020 2613
1970 4138 1764 3834 3921 9999 2148 3790 4848 5174 3877 9236 4891 4107 2669
1971 4220 1802 3916 4003 10218 2192 3073 4953 s5286 3961 9436 4996 419% 2727
1972 4320 1841 4001 4093 10433 2240 3956 5060 5400 4047 9640 5104 42858 2788
1973 4413 1881 4088 4181 10681 2288 4041 5160 3517 4134 9848 5218 4378 2045
1974 4308 1922 4176 4271 10892 2337 4128 S280 5838 4223 10061 5328 4474 2907
197% 4605 1963 4287 43563 11127 2388 4217 3394 S757 4315 102719 Sea2 4570 2976
1976 470S 2005 4358 4457 11367 2440 4309 5510 5882 4408 10500 5560 4669 3034
1977 4807 2049 4453 4354 11613 2493 4402 5629 6009 4303 10727 Ser0 4769 3100
1978 4910 2094 4549 4651 11863 2547 4497 5791 6138 4601 10959 5802 4873 3167
1979 5016 2138 4647 47%3 12120 2601 £594 567% 8271 4700 11195 5928 4977 3238
1980 S124 2164 &T47 4855 12381 2657 4694 6002 6407 4801 11437 6056 5086 3306
SAURCE :

THE BASE YEAR,1966,PER CAPITA CONSUMPTION ESTINMATED FROM EICHBERGER®S STUDY,
PROJEC TIONS AT S.4% ANNUAL GROWTM RATE OF PER CAPITA INCONECO.40 ELASTICETY.



TABLE 8-7.3.3. FRCJECTED PER CAPITA DEMAND FOR SORGMUM (GRAIN EQUIVALENT) IN URBAN
SECTOR BY PROVINCES IN ETHIOPIA
(UNIT: 0.01 KILOGRARS)

ANNUAL GROWTM RATE 1S .0216

PER CAPITA DEMAND

YEAR ARUSST BALE SEGEMOER ERITREA GEMU GOFA  GOJAM HARAR fLLUBABOR KAFFA SHOA S10ANG TIGRE MOLLEGA MOLLG
1966 850 1489 5993 5405 4710 6379 7420 2636 3060 2520 3600 5050 4560 6179
1967 se8 1521 6122 5522 4812 63517 7580 2714 3126 257% 3677 5159 4659 6312
1968 (11} 1554 6254 s642 4916 6858 TT744 2172 3194 2630 3758 5270 4759 6449
1969 906 1588 8389 5763 5021 6802 7911 2833 3282 2607 3838 s384 4862 e300
1970 926 1622 6528 sass 5130 6949 8083 2094 3393 2743 3921 5501 4967 6730
1971 9%s 1838 6669 6014 s241 7099 8257 29%6 3408 2804 4005 5619 075 6876
1972 965 1693 6842 6145 5334 1292 8435 3020 3478 2864 4092 5741 s184 7029
1973 987 1730 6960 6278 sat0 7409 sel8 3083 3554 2927 4180 5864 5296 7176
1974 1007 1767 T110 8413 5580 7569 8803 3152 3630 2991 a2mn 5992 5410 7332
1875 1030 180% 7263 6552 5709 7733 8994 3220 3709 3054 4363 6120 5527 7490
1976 1052 1844 7421 693 5833 7900 9188 3209 3789 3120 4456 6253 5646 7852
1977 107s 1884 7582 838 5958 8070 9386 3381 3871 31880 4554 388 5768 7017
1978 1098 1923 TT4S 6986 6087 8244 9590 3433 3934 325 45652 €526 s3e3 :q::
1979 1122 1967 7912 7136 6218 8422 9796 3508 4039 3327 4752 6667 6020 s;s‘
1980 iles 2009 8083 7291 23%3 8604 10008 3583 4127 3400 4855 eall 6151

SOURCE ¢

THE BASE YEAR,1966,PER CAPITA CONSUNPTION ESTIMATED FROM EICKBERGER®S STUDY.
PROJECTIONS AT 5.4% ANMUAL GROWTH RATE OF PER CAPITA INCOMELD.40 ELASTICITY.
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TABLE B-7.4.4, PROJECTED PER CAPITA OEMAN
SECTOR BY proy

ANNUAL GROMTH RATE IS «0216

0 FOR TEFF (GRA
INCES IN ETHIOP]

(UNIT: 0,01 KILOGRAMS)

IM EQUIVALENT) In URBAN

PER CAPITA DEMAND

YEAR ARUSS] BALE  BEGEMDER ERITREA GEMYU GOFA  GOJAN HARAR ILLUuBABOR KAFFA SHOA SIDANO TIGRE WOLLEGA woLLo
1966 5979 5030 7120 4120 5850 7121 2879 3960 4809 6460 5009 5809 $479 7350
1967 6108 S138 1274 4209 5977 7278 2942 4048 491a 6600 s110 5935 5598 7509
1968 6241 S2a9 7431 4300 6106 7432 3008 4133 sole 6742 5228 6063 5719 7871
1969 637 5363 7591 4393 6237 7593 3069 4222 s12¢ eGoe 3341 6194 3842 7037
1870 6513 5478 1% 4488 €373 1797 31)e 4314 8238 7036 5457 6328 EL 1Y 8006
19N 6653 5598 7923 4583 6510 7924 3204 4406 5351 7188 5574 6464 6098 e
1972 6798 S718 8094 4684 6650 8095 32713 4502 5447 7344 5694 6604 6229 9356
1973 6944 5842 8269 4708 6794 an 3344 4599 LLTTY 7302 s818 6747 6343 4336
1974 7094 5967 8548 4088 6941 0449 3416 4499 570¢ Te6s 3944 6892 63501 e720
197s 1247 6096 2630 4994 7091 8632 3490 4800 5830 7830 6072 7042 6642 8909
197¢ T40o 6229 8817 5102 1244 (137 3343 4903 59s¢ 7999 203 7193 6783 9102
1Ly g] 7564 6343 °00* s211 7403 2008 3843 5009 6084 8172 6337 7349 6931 9298
1979 7728 6300 9202 S32¢ 7560 9203 3721 5118 6216 0348 4T84 1507 7001 9429
1979 7894 6641 9401 5439 7723 9402 3802 5228 6349 8529 6614 7670 7234 9704
1980 8064 6704 9603 5537 7891 86083 3883 5341 6487 713 6757 7838 7390 9914
SCURCE 2

THE BASE YEAR,19
PROJECTIONS AT S

66

48

+PER CAPITA CONSUNPT[ON ESTIMATED FRON EICHBERGER®S STyDY,
ANNUAL GROWTN RATE Of PER CarITa lﬂCOlElOqu ELASTICITY,

Loz



TABLE 8~T.5.5. PROJECTED PER CAPITA OEMAND FOR
SECTOA SY PROVINCES

ANNUAL GROWTH RATE IS .0378

WHEAT (GRAIN CQUIVALENTS IN URSAN

IN ETMIOPIA

(UNIT: 0.01 XILOGRANS)

PER CAPITA DEMAND

YEAR &rusSS: BALE BEGEMDER ERITREA GEMU GOFA  GOJAN HARAR StLusasor KAFFA  SHOA SI0ANO TIGRE WOLLEGA wOLLO
1966 8853 5321 3403 4606 1837 3541 3605 1783 2743 5598 1663 4759 2073 3053
1967 9190 5522 3533 4781 1906 37178 3741 1852 2849 5810 1726 4939 2151 3169
1968 9538 5730 3666 4961 1978 3921 3882 1921 2957 6029 1791 5128 2233 3287
1969 9898 5947 3805 5149 2083 4070 4029 1994 30e7 6257 1859 5319 2317 3413
1970 10273 6173 3947 5343 2i30 4223 4182 2069 3183 6494 1930 5521 2408 3541
N 10661 6406 ©097 5545 2211 4383 4339 21e7 3308 6739 2002 $730 2495 3675
1972 11063 6667 4253 ST56 2295 4549 4503 2229 3429 6994 2078 5940 2590 3814
1573 11482 6899 4413 5973 2382 ~721 4074 2313 3559 7250 2157 6171 20687 3958
197 119193 7159 4579 6198 2471 4899 4850 2399 3694 7533 2238 6405 2789 4107
1975 12366 7430 4753 6433 2565 5083 5034 2450 3833 7818 2323 6666 2094 €263
1978 128348 1L 4933 6475 2662 5217 5228 2585 3978 8113 2411 6898 3005 4425
1977 13319 8002 5119 6927 2763 5475 5422 2682 4129 8419 2502 7158 3118 4591
1978 13822 8305 5313 7190 2867 5683 S627 2703 4285 8738 2597 7429 3235 476%
18719 16346 8619 5513 7462 2975 5898 $839 2889 4446 9069 2695 1710 3358 4945
1980 14887 89465 57122 7743 3089 6121 6061 2998 4614 9sll 27197 8001 3485 5133
SOURCE :

THE BASE YEAR,1966,PER CAPITA
PROJECTIONS AT 5.4% ANNUAL GR

CONSUMPTION ESTIMATED FKOM EICHBERGER®S STUDY.

OWTH RATE OF PER CAPITA INCOMEE 0.70 ELASTICITY

802



TABLE 8-T.6.6. PROJECTED PER CAPITA OEMAND FOR PULSES (GRAIN EQUIVALENT) IN URBAN
SECTOR 8Y PROVINCES IN ETKIOPIA
(UNIT: 0.01 KILOGRANS)

ANNUAL GROWTH RATE IS .0270

PER CAPITA OERAND

602

YEAR ARUSSI BALE BEGEMDER ERITREA GENU GOFA GOJAN HARAR ILLUBAROR KAFFA SHOA SIDaNO TIGRE WOLLEGA woLLo
1966 2493 2474 2722 1946 1176 2722 2817 1547 1168 3082 1003 2120 1519 2423
1967 2560 2540 2795 1998 1207 2798 2094 1348 1196 3136 1030 217? 1560 2491
1968 2629 2610 2871 2052 1240 2871 2971 a3t 1229 3220 1058 2238 1602 2558
1969 2701 2679 2949 2107 1274 2949 3052 1676 1261 3306 1086 2296 1644 2628
1970 2776 2752 3028 2165 1308 3028 3134 1721 1296 3398 118 2358 1689 2698
1971 2848 2826 3110 2223 1343 110 3219 1767 1331 3487 il46 2422 1738 27711
1972 2928 2903 3194 2283 1379 3194 3306 1815 13867 3382 1177 2487 1782 2046
1973 3004 2980 3280 2344 1417 3280 3398 1866 1404 3878 1208 2553 1830 2923
1974 308% 3061 2369 2407 1456 3389 3487 1914 144) 37177 1241 2623 1879 3002
18758 3168 3148 3460 2472 1493 3460 3se2 1966 1480 3879 1275 2694 1930 3083
1976 3253 3229 3553 2540 1333 3333 3678 2019 13521 3984 1310 2767 1983 3166
1977 3342 3316 3649 2608 1577 3649 37117 2074 1361 4092 1344 2842 2038 3251
1978 3432 3406 3748 2678 1619 3748 3879 2130 1604 4203 1380 2919 2091 3339
1979 3524 3497 3849 27151 1662 3849 3984 2187 1647 4316 1419 2997 2148 3430
1980 3620 asg2 3952 2825 1707 3952 4092 2246 1692 4432 1457 3078 2208 3522
SOURCE :

THE BASE YEAR,1966,PER CAPITA CONSUMPTION ESTIMATEO FROM EICHBERGER®S STUDY,.
PROJECTIONS AT 5.4% ANNUAL GROWTH RATE OF PER CAPITA INCOMELO.30 ELASTICITY,


http:INCOMECO.50

TABLE B8-T7¢7e7. PROJECTED PER CAPITA DEMAND FOR OILSEEDS (GRAIN EQUIVALENT) IN URBAN
SECTOR BY PROVIKCES IN ETHIOPIA
(UNIT: G011 KILOGRANS)Y

ANNUAL GRONTHM RATE IS .0324

PER CAPITA OENAND

01e

YEAR ARUSST BALE  OEGEMDER ERITREA GERU GOP3  GOJANM HARAR 1LLUBABGR KAFFA SHOA Sidaro TIGRE MCLLEGA woLLo
1966 999 1039 1166 1269 10139 1166 1168 1239 - 1199 1299 789 1009 1086 1166
1987 1033 1073 1203 1309 1073 1203 1203 1279 1239 1343 (31 112¢ 1123 1203
1968 1066 1109 1243 1393 1109 1243 1243 1319 1279 1386 [ 12) 1163 11%5¢ 1243
1969 1099 1143 1283 139 1143 1283 1283 1363 1319 1429 969 1199 1196 1283
1870 1136 1179 1326 1443 179 1326 1326 1409 1333 1476 89 1238 1233 1326
1971 1173 1219 1366 1469 1219 1346 1366 1453 1408 1523 926 1279 127 13s¢
1972 1209 12939 1413 153s 1239 1413 1413 1499 1433 1973 9136 1319 1316 1413
1973 1249 1299 1459 19588 1299 1499 145¢ 1349 1499 1626 96 1363 1399 1499
1974 1289 1343 1504 1439 1343 1306 1506 1599 1549 1676 1019 1408 1403 1566
1978 1333 1386 1553 1693 1386 1553 1553 1653 1599 1733 1053 1453 1448 1553
1976 1376 1429 16403 1746 1429 1603 1603 1706 1649 1786 1086 1499 1493 1603
1977 1419 1478 1696 1003 1476 1454 1e5¢ 17159 1703 1846 1123 1544 1543 1636
1978 1466 1523 1709 1863 1523 1709 1709 1016 1799 1906 1196 1596 1993 1709
1979 1512 1573 1768 1923 1573 1764 1766 1876 1816 1966 1196 1649 1643 1746
1980 1563 1626 1823 1983 1636 1023 1823 193¢ 1876 2029 1233 1703 1696 1823
SOURCE:

THE SASE YEAR,1966,PER CAPITA CONSUNPTION ESTIRNATEL FROF EICHBERCER®S STUOY.
PROJECTIONS AT 5,41 ANNUAL GROMTM RATE OF PER CAPITA INCORESGQ.60 ELASTICITY,



LOGARITHR PROJECTION

TABLE €-8.1. PROJECTED TOTAL DENAND FOR BARLEY IN RURAL
FARN SECTOR 8Y PROVINCES IN ETHIOPIA

(UNET: METRIC TONS)

YEAR

TOYAL DEMAND

ARYSST

BALE

BEGEMOER ERITREA GEWNU GOFA GOJAN HARAR ILLuBsason KAFFA SHOA SIDANRQD TIGRE WOLLEGA wOLLO TOCAL

1966 128366 8221 86193 19004 20994 143096 58703 17099 15207 126989 12507 43904 31896 132594 841954
1967 131337 8425 88193 19444 21479 143348 59852 1767 15802 129292 1279 44915 32634 135869 061463
1968 134099 8597 9038 19841 21932 146367 el21s 17830 15998 132654 13064 45856 33169 138514 879193
1989 135848 8739 91128 19933 22293 148949 62144 18404 16292 134716 13202 46500 33642 140547 892335
187¢ L3E46% 8925 92822 20211 22783 152218 63428 18912 16622 137810 13433 47419 34265 143385 910379
1871 139997 9042 93792 20329 23063 154322 64218 19200 16822 139240 13563 47969 34623 145109 9213469
1972 142185 9202 95199 20339 23489 157158 63313 19743 17102 141628 13754 40744 35141 147515 936692
1973 18467 9364 S6627 20752 23883 160048 45329 20217 17386 144056 13948 49532 335667 149962 9522713
1974 146663 9529 98077 20967 24304 162984 67357 20703 17675 148523 14144 3ri32 36201 152447 948108
1973 148953 9697 99546 2184 24732 185977 68707 21200 17958 149038 14343 51143 36742 154973 984203
1976 151278 9869 101038 21403 25168 169022 49877 21709 10267 151587 14548 31972 37292 157%40 1000563
1977 153638 10Ce2 112532 21624 25611 172123 71066 22230 18570 1541083 14749 52810 37850 160149 101719¢
1978 156338 10219 1040387 21847 26062 175282 72278 22764 18878 156822 14936 33662 30413 162799 1034104
1879 158448 10400 105646 22073 26321 178496 73304 23310 19191 139505 15166 54527 30989 165494 1051290
1980 160939 10583 107227 22301 26988 181769 TaT54 23869 19509 162234 15379 55400 39571 168221 1068760
SOURCE:

CONPUTED FROM CORRESPONDING FARN SECTOR P
AND FARN POPULATION (TABLE 8-1) 3 PROCESS

ER CAPITA DENAND (TABLE 8-5.1)
ING LOSS = 33%,

T12



LOGAR ITHN PROJECTICN

TABLE B-8.,2, PROJECTEC TOTAL DERAND FCR CCRM IN RURAL

FARF SECTOR @Y PROVINCES IN ETHIOPIA

CUNEIT: METAIC TONS)H

TCTAL CEMAND

YEAR ARUSSE BALE BEGEMDER ERITREA GEMU GOF3 GQJan HARAR ILLUBAROR KAFFA SHOa SI10ARD TIGRE ®CLLEGA woLeLc TCTAL
1568 23569 1738 32535 3198 4393e 224713 1722¢ 2C€935 26149 89671 86720 64215 44448 46494 6187CSs
1567 24115 1781 3329C 38889 44S85) 229%% 78737 21645 26855 92C28 238737 66001 45474 41872 833052
1502 26622 18117 33988 39662 4388s 23479 803534 21858 271808 93988 90399 6738S 46213 4837¢C 645795
1688 26943 1847 34398 3984 46694 238na 81752 22534 21088 95445 91553 68330 46878 49283 653043
1S7¢C 25424 1087 35037 40401 ate42 24418 83440 2315¢ 20248 97426 93171 69480 47747 $0272 ¢87999
1s71 25125 is1 354C3 40637 48268 2475¢ 84401} 23607 28588 98651 94058 1C489 48245 Scee2 67356179
1572 261C7 1948 3159134 4lcse 491117 25211 035921 241174 290¢4 1001343 95382 118628 48967 $172¢ 686377
1872 26515 1979 36474 41483 49583 25674 07388 24755 29547 102043 96724 72788 49700 22384 697692
1§74 206929 2014 37021 41612 S0864 26143 8887s 29349 30037 103813 98083 73962 S0444 53438 7C89CS
1679 27349 205C 371578 42348 S178C 26629 90387 2¢9%¢ 3Cs53e 165591 99484 1515¢ S1199 LLELDY 7203137
187 21176 20868 le13s 42784 22672 27114 s192s 26581 31043 107399 100882 76369 919693 $§%241 731953
1877 28210 2123 38710 43226 33600 27611 93490 27219 31598 109238 102279 17602 32741 %6156 743763
197¢ 28650 2180 39289 43672 S4543 28118 95080 27073 32¢82 111108 103719 78854 53529 57Cte 755759
1s7s 29097 2198 39878 44123 55%C3 26634 56697 28%4] 32614 113009 105171 acr2e $432¢ S8C3C 7¢7585C
158¢ 2955 2237 arate 44578 S56s48C 29158 581341 29226 33194 114942 106648 elsls $S141 s86sC T8C338
SCURCE :

CCMPUTEC FRO® CORRESPCNDING FAR® SECTOR PER CAPITA CEMAND (TVABLE 8-9.2)

AND FARK PCPULATICN (TABLE B-1) 3 PROCESSING LOSS = 15%.

21e



TABLE B-8.3. PROJECTED TOTAL DEMAND FOR SORGHUM IN RURAL
FARK SECTOR BY PROVINCES IN ETHIGPIA
(UNIT: METRIC TONS)

LOGARITHM PROJECTION

TOTAL DEMAND

YEAR ARUSS§ BALE BEGEMDER ERITREA GEWU GOFA GOJAM HARAR ILLUBABOILLUBABOR KAFFA SHOA S10AND TIGRE wOLLECA woiLo TOTAL
1966 5287 1818 69075 74703 22349 72976 191200 13931 16091 63631 35885 73791 53596 117670 812823
1967 %4190 1658 70677 76434 23071 74670 194942 14424 17347 45086 38716 75491 54836 120400 831162
1968 552¢ 1692 72135 17994 235357 76243 19939; 14563 17362 68470 37486 77073 55728 122928 84813635
1969 5596 1720 73028 78355 23944 77580 202407 15017 17888 67502 37881 78154 56530 124729 860336
1970 5733 1757 74385 79448 24451 79291 206583 15432 18246 68903 38550 79699 ST577 127248 877273
1971 5767 1780 7%163 79910 24771 80387 209164 15732 18487 69770 3g91s 8re23 568178 128777 887407
1872 5857 1811 76291 a0737 25208 81864 212728 18110 18774 70967 39488 81927 59049 130913 901701
1973 5948 1843 77435 01574 23633 83368 216353 16497 19086 72183 40021 83251 59933 133086 916229
1974 [ 1133 1876 70397 82410 26105 842899 220039 16693 19403 73421 40584 84596 6083¢C 13529¢ 930992
1973 6135 1909 7°771S e3an 26583 28438 223784 17299 19729 74078 41156 85962 61740 137531 945986
1976 6231 1943 ar9re 84132 27033 08044 227594 17714 20052 75987 61722 8735¢C 62863 139809 961225
1977 6328 1977 82183 85001 27509 89660 231467 18139 20385 77258 42319 88760 63600 142124 978710
1978 6427 2612 8341 85879 27993 91303 235404 18574 20723 78580 42913 9rL92 64551 144477 992444
1979 6527 2047 84662 28766 28488 92979 239408 19020 21067 79925 43516 9l64s 65315 146868 1008432
198¢ 6629 2083 85929 aTa61 28987 94684 243478 1947¢ 21416 81292 44127 Qr124 66493 149297 1024676
SOURCE =

LORPUTED FwOP CORRESPCNDING FARM SFCTOR PER CAPITA OEMAND (TABLE B8~5,3)
AND FARM POPULATION (TABLE B-1) 3 PROCESSING Loss =12%,

€12



TABLE B-8.4. PROJECTEC TOTAL OEFAND FOR TEFF IN RURAL
FARF SECTCR BY PROVINCES IN ETNMIOPIA
(UNIT: RETRIC TONS)

LOGARITHM PROJECTICH

TCYaL DEmAND

YEAR ARUSS] BALE GEGEPFDER ERITREA GENU GOFA [{:FT 1} HARAR 1LLusaBOR KAFFA SHOA SIDANO TIGRE WCLLEGA HCLLO TCTAL
1966 38475 4403 62881 42012 234C2 74114 55103 17696 20139 155395 45547 12748 44319 125694 78C008
1967 37319 4512 64339 42908 23943 75039 56269 18298 20682 158947 46602 T4422 45344 128008 790100
1962 38104 46C4 65604 43062 24447 77432 57549 10474 20939 162327 47579 78982 46082 131306 814371
196 38601 4680 66480 44083 24890 14798 Se419 19048 21324 134848 48000 17048 46743 133233 826218
187¢ 39345 4780 67715 44879 2537s 00528 596253 19974 217188 168249 48930 78870 47611 138924 042681
1s71 39780 4842 68423 44940 25708 81641 60370 19953 22017 170388 4939¢ 79482 48108 137%%¢ 8526Ce
1672 40402 4928 69430 43409 26161 03141 a139¢ 20434 22383 173308 50091 20766 40828 139939 [ITTEL]
1973 41033 5013 70492 45876 26623 [ LIYY] 42445 20928 22793 178279 50796 82072 49359 142192 080496
1974 41674 5103 71549 46331 27092 94221 63308 21428 23133 179300 51511 83398 50301 144914 095083
187° 42325 5194 72621 446830 27%69 7808 84590 21942 23917 18237 52238 04744 51093 146908 9C9708
1§78 42986 5289 73709 47314 20058 19417 43609 22469 23908 183494 32969 46113 s1817 14934) 824360
1877 436%8 337 74014 47803 28349 $10%0 46007 23000 24304 188871 33713 07503 92991 191814 939469
1978 44338 5473 75933 40297 29082 92729 47943 23960 24707 191%00 S4440 88919 93377 154327 99301¢
1679 43029 5370 17070 487486 49543 94429 49099 2412¢ 25117 195183 55233 90348 54178 156881 97C61S
1s8¢ 43731 Seee 78224 49299 30083 96160 10274 24704 2359133 198822 secoe 91806 54984 15947¢ 986472
SCURCE 3

CCHPUTEC FROM CORRESPCNOING FARNM SECTOR PER CAPITA CENMAND (TABLE 8-5.4)
AND FARN PCPULATION (TABLE §-1) § PROCESSING LOsSS = 18,

hie



LOGARITHMN PROJECTION

TABLEF B-0.5. PROJECTED TOTAL OEMAND FOR WMHEAT IN RURAL
FARRM SECTOR BY PROVINCES IN ETHIOQPIA

(UNIT: RETRIC TONS)

YEAR

TQYAL ODEmMAND

ARUSSY

BALE

BEGEPDER

ERITREA GEMU GOFa

GOJAN

HARAR

ILLUBABOR

KAFFA

SHOA SI0AND TIGRE WCLLEGA woLLO TOTAL
1966 946952 5745 263¢7 29065 3e80 38079 51197 5637 10658 113050 as%5s 5%8%9 4] 45037 447881
1967 56308 5897 27049 297182 am 39021 52278 5837 10962 115808 8766 57232 -] 46151 458832
19868 571578 6027 27628 30436 3a8se 39903 $3551 5903 11115 118448 0963 5/S19 ] 47189 469113
1959 58417 613S 21001 30023 3923 40667 54442 6095 11336 120467 <071 59429 ] 47954 4763562
1970 496131 6215 2P564 31096 4019 41622 55649 6273 11582 123151 Q248 60694 (4] 48995 486792
1971 60381 6367 28906 31324 40723 42261 56428 6405 11740 124088 9347 61490 [} 49659 493269
1972 olal? 6489 29384 31698 4151 43102 57478 111 ] 11953 127220 9493 62577 L] 50558 502084
1973 62470 (135 ] 29870 32072 4231 43960 38543 6738 12170 12999« 9641 63084 [} S1473 511087
tere 63541 6740 30363 32453 4312 44834 59629 6908 12390 132013 9792 64810 [} 52403 520189
1975 64629 6829 plg T-04 32837 4394 45723 60735 7085 12615 134475 9944 6%955 o 53352 529479
197¢ 65737 7001 31373 3322¢ 4478 46634 61861 7266 12844 136983 16099 67120 [+} 54317 538939
1977 06862 7138 31891 3382¢C 4564 47561 630008 7451 1307¢ 139537 10256 68308 0 55299 548586
1978 68007 1272 32417 34018 4651 483006 66176 To462 13313 142138 10415 69512 o 56299 558368
1879 69171 7411 32952 34421 4740 49469 65365 7837 13554 L44T780 10577 10738 0 $731e 568337
1980 70354 7553 37495 34828 4831 50452 66576 8037 13799 147484 10742 71987 Q 58352 578490
SCURCE =

COMPUTED FROM CORRESPONDING FARM SFCTOR PER CAPITA DEMAND (TABLE B8-5.5)
AND FARM POPULATION (TABLE B-1)

PROCESSING LOSS = 25%.

612



TABLE 8-8.6. PROJECTED VOTAL DEMAND FOR PULSES IN RURAL
FARK SECTOR BY PROVINCES IN ETHIQPIA
(UNIT3: RETRIC TONS)

LOGAR ITHM PROJECTION

TOTAL DENAND

YEAR ARUSS! BALE SEGEMDER ERITREA GEMU GOFA  GOJAM HARAR ILLUBABOR KAFFA SHOA SIDAMO TIGRE WOLLEGA OLLO TOTAL
1968 11723 2525 28399 16981 6980 33473 6128% 6590 5396 82767 10004 37326 14232 51820 371501
1867 1200% 2589 29072 19432 7149 34267 62515 e817 5544 84701 10241 38204 14569 53048 3:01:3
1968 12259 2643 20495 19837 7299 35006 63974 6887 5616 86545 10461 39229 14013 54188 388248
1969 12425 2688 30069 19939 7423 315641 64974 7108 5722 87933 10577 39592 15034 $3011 394133
1970 12675 2787 3rse3 20227 7584 38442 66348 7304 5840 89833 10769 Ar394 15320 56149 402240
1971 12847 2784 3rq79 20355 7687 36964 67210 7450 5914 90978 10877 4rsa3 15487 56853 4c123:
1972 13.24 2835 31460 20878 7827 37862 68389 7633 6015 92585 11033 41565 15727 ST7824 ~x¢135
1973 13236 2886 31948 20800 71969 38373 69390 7820 6118 94219 11196 42258 15971 sssl3 ~le~°
1974 13467 2939 32443 2102% 8113 39097 70810 8012 6223 95881 11359 42982 16218 59817 4283 s
1978 136064 2992 32946 21253 8260 39835 72052 8208 6329 97572 11%2% 430877 16469 6838 43%62
1976 11884 3067 33456 21484 8410 40586 73315 8410 6438 99293 11693 aseus 16723 61877 ~~3oi;
1977 14138 3102 31974 1M1 8562 41381 74599 8616 6548 101064 11863 AS1es 16962 62933 ~50592
1978 16335 1158 3452y 21952 ar18 42131 75906 8827 6660 102824 1203% 45895 17244 64007 ~sa;1l
1979 14568 321% %738 22190 8875 42928 17236 9043 6773 134638 12211 46659 17510 65098 6:5 n
198.. 164801 3274 318578 22430 9036 43734 78588 9265% 6889 176479 12388 47435 17781 66228 4138
SOURCE =

CCHMPUTED FNOM CORKISPCNDING FARM SECTOR PER CAPITA DEMAND (TABLE B-5.0)
AND FARM POPULATINN (TABLE B-1) ; PROCESSIAG LOSS = 11%.

ate



LOGAR [ THN PROJECTICH

VYABLE B-8.7, PROJECTED TOTAL DEMAND FOR OILSELDS IN RURAL
FARN SECTOR BY PROVINCES IN ETHIOPIA

tUNLIT: METRIC TONS})

TOTAL DEMAND

BALE

YE AR AkUSS ] BEGEMDER ERITREA GENU GOFA  GUJAM HARAR TLLUBABOR KAFFA SHOA SIDANO TIGRE MCLLEGA woLLD TOTAL
1968 Tile 1180 11411 12830 6376 13450 31011 5278 5530 3ss1e 7341 1885 12549 27782 196403
1967 nre t21 11888 13141 6530 13778 31649 5462 b 1319 36685 7518 19339 12852 28414 201108
1968 7337 1237 11944 13422 6674 14G80 32404 5521 5761 37482 7683 19764 1307« 29039 205422
1969 7469 12%8 12101 13498 6790 14343 32927 5698 5872 38102 7772 2roel 13275 29494 208631
1917 7591 1286 12338 13099 6941 14672 33640 s8e6l 5997 38931 7917 20478 13%3s 30120 213008
1971 7683 1304 12479 13793 7039 14890 34094 5981 607s 39461 8001 2r737 13690 30812 215739
1972 7811 1329 12079 13950 7170 15179 34710 6131 6183 40177 s121 21093 13909 31049 219491
1973 7941 13354 12802 14108 7304 15473 35336 6284 6292 40907 8244 21458 14131 31596 223307
1974 873 1379 13088 142069 7440 15773 35974 6442 6403 41649 83568 21823 18357 32152 227190
1978 8237 1405 13298 14431 1579 16078 36623 6603 651S 42405 8494 22198 14586 2ny 231139
1876 a3ee 1431 13510 14594 7720 16390 37283 6768 6630 43174 8622 22579 14819 33292 235156
1877 8482 1457 13727 14760 7084 16707 37956 6938 6747 43957 8752 22966 15053 33877 239245
1878 8623 1485 139406 14927 8010 17031 30640 7111 6860 44754 s8se 23360 15298 34472 243404
1979 ates 1512 14169 15096 8159 17360 39336 7289 69864 45566 9017 23760 15540 35077 247033
1980 8312 1540 14395 15267 a3l 17696 40043 1472 7109 4639) 9153 26168 15787 35693 251938
SOURCE :

CORPUTED FROM CORRESPONDING FARM SECTOR PER CAPITA
AND FARN POPULATION (TABLE 8-1) 3 PROCESSING LOSS =

OEMAND (TABLE 3-35.7)
708,

412



TABLE 8-9.1.

LOGAR I TH® PROJHCTION

PROJECTED TOTAL DEMAND FOR BARLEY IN RURAL
NON FARNM SECTOR BY PROVINCES IN ETHIOPIA
(UNIT: METRIC TONS)

TOTAL DEMAND

Y+ AR ARUSSE BALE BEGEPDER

ERITREA

GEMU GOFaA GOJAN HARAR 1LLUBABOR KAFFA SHOA SI0AMQ TIGRE WOLLEGA o0LLO TOTAL

1966 4437 3ol 2813 720 175 4926 2124 618 532 “182 457 1618 1554 476u 29366
1967 4596 313 2940 738 798 5028 2172 23] 549 €292 “61 1657 1.78 <817 120
1968 4659 318 921 756 als 5159 2227 650 557 4388 72 1689 1099 4995 30825
1969 736 327 3061 760 831 5255 2266 673 $70 LTY 1] 478 1715 1118 5.7 31329
197~ 839 336 I3 773 854 5380 2322 692 584 4571 488 1753 1162 5196 32363
1971 «899 342 367 778 aée 5657 2354 107 593 4631 “©9) 1772 1156 5264 32479
1972 4988 51 223 788 883 5569 24C3 127 606 «719 ER3Y 18,2 117 5363 33292
1973 Sary 38N 2279 798 901 5675 2447 T40 619 ©859 579 1833 1196 5463 33nz
1974 5169 368 3337 acs 92C 5789 2495 766 631 4910 517 1863 1218 5566 34348
197% S262 378 1396 ais 939 5903 2544 187 645 ©991 525 1895 1239 S04 34994
1876 5355 3jes 245% 828 958 6019 2594 808 658 5387 333 1928 1261 57715 35045
1677 5451 397 3515 838 78 8139 2645 830 6712 5183 542 1959 1283 50883 36315
1978 5549 07 A58 848 999 6260 2696 852 686 5282 s51 1992 13u5 5993 36998
1970 2648 617 Asar 859 1019 6385 2749 875 100 5382 559 2925 1328 6105 37691
198" 575 428 ITLs 869 1040 6510 2803 898 14 &) 5484 568 2099 1351 6219 3g8398
SGQURCE :

COMPUTED FROM CORRFSPONDING NON FAPM SECTOR PER CAPITA DEMAND (TABLE B-6.1)
IND NON FARM POPULATICN (TABLE B-2) ;PROCESSING LOSS = 35%.
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LOGAR [ TH® PROJECTION

TABLE 8-9.2. PROJECTED TCTAL DEMAND FOR CORN IN RURAL

NON FARN SECTOR 8Y PROVINCES IN ETHIOPIA
(UNIT: METRIC TONS)

YEAR

YOTAL DEMAND

ARUSS]

BALE

BEGEMDER

ERITREA

GENY GOFa GOJAN HARAR ILLUBABOR KAFFA SHOA S10AMO TIGRE WOLLEGA HOLLO TOTAL

1986 779 o 1084 1432 1666 a1s 2932 197 973 3322 3819 2549 1576 17786 23204
1967 8 (1] 1112 1467 171% 832 3018 827 1004 3409 3507 2612 1618 1820 23807
1968 818 68 114C 1303 1730 834 3094 839 1cL8 3488 3387 2602 1648 1864 24331
1969 831 o9 11%% 1512 1784 889 3149 [ 1] 1043 3545 3832 2703 1677 1894 24731
1870 849 n 1101 1537 1833 890 3226 894 1060 3630 3708 2783 1712 1939 25299
1971 as. 73 119% 1548 1859 903 327 93 1085 3678 3745 2793 1734 1964 25621
3972 875 % 1216 1567 1897 921 333% 938 1108 3748 380% 2840 1764 2001 26090
197) 891 " 1237 1586 193¢ 939 3400 963 1nn 3819 3866 2888 1795 2038 206566
1974 97 10 1259 1606 1977 9s8 3467 989 1158 3892 3929 2937 1026 2077 27057
197% 923 8’0 1282 1626 2017 977 3533 1018 1179 3966 3991 2986 1858 2116 27551
18976 9 82 1304 1646 2058 996 3604 31043 1204 4041 4085 303s 1891 2155 28955
1977 957 (.13 1327 1666 2102 1016 3674 1071 1229 ©117 4120 Icer 1924 219% 28569
1978 97 87 1350 1687 2143 1038 3746 1099 1254 419% 4186 3139 1958 2236 29092
1878 91 a9 1378 1707 2189 1058 3820 1129 1280 &£27% 4253 192 1992 2278 29625
198~ 1009 91 1398 1728 2234 1077 389% 11%9 1307 4356 4321 246 2527 2321 30169
SQuURCt =

COMPUTED FROPF COARESPCNDING NON FARM SECTOR PER CAPITA OEMAND (TABLE B8-6.2)
AND NON FARR POPULATICN (TABLE B-2) : PROCESSING LOSS = 15%.
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LOGARITHN PROJECTION

TABLE B8-9.3. PROJECTED TOTAL DENAND FOR SORGHUM [N RURAL
NON FARF SECTOR BY PROVINCES IN ETHIOPIA
METRIC TONS)

(UNET:

TOTAL DENAND

vt AR ARUSST BALE BEGEFDER ERITREA GEMU GOFA  GOJAM HARAR tLLUBABOR KAFFA SHOA SIDAMO TIGRE MOLLEGA wOoLLO TaTAL
1969 173 59 2291 2217 854 2636 6232 482 627 2352 1290 2866 1903 4218 28200
1967 177 61 2350 2213 880 2689 6372 500 a7 2416 1323 293¢ 1954 4322 20898
1968 181 62 2410 2320 898 2760 6332 07 656 24068 1353 2993 1990 4426 29564
1969 186 oe 26442 2342 9% 2812 0649 525 872 2310 1370 039 2026 4499 30049
1970 188 Y 2497 2381 941 2878 6811 540 688 2573 1398 3106 2068 4605 30737
1971 191 67 2526 2397 954 2920 6905 552 699 2604 1413 3140 238e “665 31127
1972 196 69 2571 2427 973 2978 7041 867 714 2694 1435 3193 2131 4752 31699
1973 198 n 2616 2457 993 3037 7179 892 729 2704 1458 3247 2168 agal 32200
1974 2u1 72 2662 2488 1014 3097 7320 598 Tas 27%¢ 1482 3302 2206 4932 32074
197% 20% T4 2709 2518 1035 3159 7403 als 760 2808 1508 3387 2245 $024 33476
19768 208 e 2756 2549 1056 3221 7609 631 776 2861 1530 3613 2204 si11e 34088
1977 212 78 2804 2580 1078 3285 7758 647 192 2915 1554 3aT) 2324 5214 34712
1978 216 80 2834 2613 1100 3350 7910 [Y1] 808 2970 1579 3529 2364 5311 35349
1979 220 82 2904 2645 1123 3416 80646 683 823 3027 1604 3588 2408 5410 35997
1980 224 84 2955 2877 1168 348) 8223 101 842 3004 1830 649 2448 5511 36657
SOURCE ¢

CONPUTED FROM CORRESPUNDING NON FARK SECTOR PER CAPITA DENAND(T ABLE 8-6.3)
AND NON FARM POPULATION (TASLE 8-2) 3 PROCESSING LOSS = 128%.
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TasLE

LOGAS 1 TH™ PRUJIICTION

TUNIT: METRIC TONS)

8-9.4. PRIOJECTED TOTAL DEMIND FOR TEFF In RURAL
NON FARM SECTOR BY PROVINCES IN ETHICPLA

TOTAL DEmaAND

v AR ARUSST RALE BFGEPDER €RITREA GEMYU GOFA

GOJAm HARAR tLLuBasor KAFFA SHOA 510AN0 TIGRE WCLLEGA wOLLO TOTAL

1966 [¥L LY in 2351 1595 8le 967 3929 &os 896 $3%3 1709 2860 1551 4538 28444
1987 1217 tle 2612 1635 840 987 4017 689 718 5494 1753 293G 1593 465¢C 2917
1988 [ 1:8] 18} 26713 1675 857 113 4118 699 128 s617 1794 2987 1623 4761 29833
1969 1327 186 256 1684 are 1032 4192 723 746 5713 1816 2033 1651 ©84C 30323
1972 *3s7 19t 2562 1713 e9s 1587 4294 744 Te4 5855 1853 2100 1688 4954 31323
st idle 195 25992 1724 911 1072 4353 760 718 5927 187 2134 1107 5218 31418
1972 (ST 0 2638 1748 929 1093 ~639 181 792 6c4n 19¢3 2187 1737 5112 31996
1973 1424 205 2684 1787 949 1118 4526 862 829 6155 1933 3240 1767 5238 32584
1974 1640 21 2732 1789 969 1137 4615 824 826 6272 1966 129% 1798 53u6 33186
1975 1475 21s 278" 1811 988 1159 4705 84s 843 6391 1998 31350 183¢C . 5435 33794
1976 151 221 2028 1834 1008 1182 4797 868 861 6512 2228 1408 1862 5506 34414
worr %29 226 2877 1856 103u 1206 4891 892 878 6635 2c69 3484 1894 5608 35046
1978 1558 232 2928 1879 1951 1229 4987 9le 897 6761 2093 3522 1928 5713 35692
1979 1584 218 29ac 1962 1072 1254 5084 940 91s 6889 2126 asg1 1962 $823 36347
198~ 1812 246 132 1926 LC9% 1279 5184 Wwe 93% 1019 2161 1642 1998 5929 37019
SCURC: 3

COMPUTED FROM CORRESPONDING NON FAPM SECTOR PER CAPITA DEMAND (TABLE B8-b.4)
AND NON FadM POPULATICN (TABLE B8-2) ; PROCESSING LOSS = 1%.
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TABLE 8-9.5. PROJECTED TOTAL DEMAND FOR WHEAT IN RURAL
NON FARK SECTOA BY PROVINCES IN ETMINPIA
(UNITS NETRIC TONS)

LOGARLTH® PROJECTICN

TOTAL OEMAND

2ee

YEAR ARUSST BALE BEGEMDER ERITREA GEMU GOFa GQJAN HARAR TLLUBASOR KAFFA SNOA S1Dan0 TIGRE HOLLEGA HoLLO TOTAL
1966 1809 210 889 1104 120 1253 1743 188 372 4712 398 1883 0 14385 16168
1967 1862 217 915 1135 124 1284 1708 196 3es ~830 409 1935 o 13526 166206
1968 1911 224 940 1168 127 1322 1838 199 392 4973 420 1978 [+] 1567 17057
1969 1947 230 958 1178 130 1351 1877 206 402 507« 426 2015 ] 1538 17388
1970 1896 237 980 1199 134 1387 1926 212 413 s211 438 2065 o 164¢C 17839
1971 2027 243 995 1211 136 1411 1961 218 421 5295 442 2094 [+ 1667 18121
1972 2070 250 1015 1230 139 1443 2008 225 431 5412 4351 2136 0 1703 18510
1973 2113 257 03s 1249 142 1477 2051 232 442 5531 4359 2178 o 1740 18907
1974 2158 264 1058 1268 146 1511 2097 239 52 5653 408 2222 [} 1728 19314
1973 2203 271 1C80 1288 149 1548 2145 246 463 5778 77 2268 (] 1817 19728
1976 2249 279 1102 1307 153 1580 2193 253 474 5904 486 2311 [} 18356 20147
1977 2296 2087 1124 1327 158 1616 2243 261 483 6034 495 2357 0 1898 20877
1978 2344 298 1148 1348 160 1653 2293 269 97 6167 sos 2404 ] 1938 21021
1879 2393 303 nn 1368 164 1691 2345 277 509 6303 Sle 2451 [+] 1980 21469
1580 2445 312 1195 1389 160 1729 2358 285 521 644} 524 2500 [} 2023 21929
SOURCE ¢

CCMPUTED FROM CORRESPCNDING NON FARM SECTOR PER CAFITA DEMAND (TABLE 8-6.5)
AND NON FARM POPULATION (TABLE B-21 SPROCESSING LOSS = 25%.



LOGARITH® PROJECTION

TABLE B-9.6. PROJECTED TOTAL DEMAND FOR PULSES IN RURAL
NON FARN SECTOR 8Y PROVINCES IN ETHIGPIA
METRIC TONS)

(UNET:

YEAR

TOTAL DENAND

——————

G0JAN

ARUSST BALF BEGEMDER ERITREA GEMy GOFA MARAR ILLUBABOR KAFFA SHOA STDAND TIGRE WOLLEGA woLeo TQTAL

1966 689 a9 992 n7 248 1172 2280 239 192 2590 361 1174 525 1909 13177
1967 708 9 1018 135 256 1196 2334 28 198 2660 mn 1204 S39 1958 1351e
1968 725 94 1045 754 261 1229 2395 252 201 2723 380 1229 550 2007 13845
1969 737 97 1060 759 267 12354 2840 2081 206 27712 383 1249 560 2042 14089
1970 756 99 1085 173 274 1285 2502 268 212 2841 393 1277 573 2092 14428
1971 766 m 1099 779 278 1304 2539 2718 213 2882 397 1293 580 2121 14627
1972 779 104 1120 789 284 1332 2592 202 220 2940 404 1316 391 2163 14916
1973 79 107 1140 800 2%¢C 1359 2043 290 225 2998 a11 1339 602 2206 15206
1974 809 110 1182 [ 29 297 1380 2700 298 230 3058 418 1383 613 2230 15507
1973 824 113 1183 821 303 1417 273S 307 233 3120 423 1388 625 2294 15810
1976 839 116 1205 832 310 1448 2812 31s 240 3182 433 1812 636 2339 16117
1977 835 118 1227 843 316 1476 2870 324 243 3245 449 1433 648 2383 16430
1978 72 122 12%0 L 1] 323 1307 2929 333 230 3310 487 1463 660 2432 16753
1979 ase 123 1273 866 330 1538 2969 342 236 3378 433 1489 $72 2480 17079
1982 905 120 1297 [ 2{ ] N 1570 3051 382 261 3443 463 1516 685 2%29 17413
SOURCE s

CONPUTED FROM CORRESPONDING NON F£ARN SECTOR PER CAPITA DENAND (TASLE B-6.6)

AND NOM FARK POPULATION (TABLE 8-2) 3 PROCESSING LOSS = 11%.
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TABLE B-9.7. PROJECTED TOTAL DEMAND FOR QILSEEDS I RURAL
NON FARN SECTOR BY PROVINCES IN ETHIOPIA
(UNIT: METRIC TONS)

LOGAR ITHM PROJECTICN

TOTAL DERAND

YEAR ARUSS I BALE  BEGEMDER ERITREA GEMU GOFA GOJAM HARAR fLLUBABOR KAFFA SHOA SI0AND TIGRE MOLLEGA woLLO TOTAL
1966 245 38 390 (11} 230 461 987 191 193 112% 299 703 452 8 °:::
1967 252 39 401 467 238 an 1011 198 202 1197 298 122 pre 897 °qas
1968 258 40 412 4080 24) 484 1039 201 208 11006 308 ™ 473 920 ;ne
1969 203 42 418 483 248 494 1059 209 211 t200 310 750 486 937 7296
1970 269 a3 428 493 2%s 507 1087 218 216 1240 7 788 498 el 2
1971 2713 o o34 407 260 s1s it0s 220 220 1259 321 778 503 31 1958
1972 2719 a5 4a3 504 266 827 1129 227 225 1228 326 793 513 996 ;::,
1973 284 48 451 Si1 272 38 1153 233 230 1312 332 e08 823 1016 1089
1974 290 a8 - asC s19 278 530 1178 240 238 1340 338 823 533 1037 29
1975 29 “9 469 s26 284 562 1203 247 F2S 1368 364 838 se3 1039 80
1976 302 LT «79 s34 290 574 1229 254 248 1396 351 %4 554 1082 :;::
1977 308 s1 ass sal 297 se? 12%6 281 282 1426 357 870 565 1103 a2
1978 314 s3 «97 549 304 600 1283 269 258 4% 363 se? 576 1126 709
1979 3z¢ sS4 507 557 11 613 1311 2717 264 1488 370 903 587 1149 a."
1980 326 S8 517 565 318 626 1339 285 270 1517 377 920 599 umn e8s
SOURCE =

COMPUTED FROM CORRESPCNOING NON FARN SECTCR PER CAPITA DEMAND (TABLE 8-6.7)
AND NON FARM POPULATION (TABLE B-2) ; PROCESSING LOSS = 70%,

he?



LOGARITHN PROJECTICN

TASLE Srl0.1.

(UNITS METRIC TONS)

PROJECTED TOTAL OCERAND FOR GARLEY IN RURAL
SECTOR 8Y PROVINCES IN ETHIOPIA

RUAAL TOTAL CENAND

VEAR ARUSSI BALE BEGENDER ERMITREA GEXU GOFa  GOJAM MARAR ILLUBARCGR KAFPA SHOA SI0ARG TiGRe WOLLEGA uoLLo TCTAL
1968 132803 8322 49060 19724 21769 145022 60027 11716 1991¢ 1un 12997 45822 32946 137334 871320
1967 135893 8733 91139 201082 a2a22m 140373 42024 14318 16351 134184 13257 48372 I3Ina 140948 891563
19s¢ 1387350 913 93039 20377 22747 191328 43443 18300 14553 137042 13538 47943 JA244 143509 909998
1969 14035082 9088 94189 20493 13124 154204 64410 19077 16862 139178 13480 40213 34740 145624 923664
1870 143304 9201 93931 20984 23619 157999 45748 19604 17206 142081 13923 49172 33407 148901 942439
1s71 144896 9384 96959 21107 23929 199779 44372 19987 17419 143871 14056 49741 35779 150373 953848
1972 147173 9333 98422 21327 24392 162723 67713 20470 171708 148347 14298 50544 36317 152472 969784
1972 149484 9724 999068 21350 24704 143721 48873 20943 18003 148045 14497 51343 36843 195429 9485948
1974 151832 9898 101414 217718 23224 140773 70032 21469 18306 151438 14661 52193 37419 138013 1002456
197¢ 154215 10073 102942 22002 25671 171080 71281 21907 12613 154028 14860 53040 37982 180643 1015197
147¢ 156633 10257 104493 22231 26126 175041 J2471 22517 18923 156674 15077 33897 38553 183313 1036210
1977 159049 10439 108047 22442 20509 178264 73711 23060 19242 199346 1529 34749 39133 186032 1083514
1978 161588 10828 107643 22093 27061 101842 74971 23016 199544 162104 13507 15494 39720 148792 1071102
ts7s teslls 10817 109288 22932 27340 1840081 76253 24103 19091 184887 15723 36532 40317 171389 1088981
198¢C 166689 11011 110931 23170 28028 188279 11837 24767 20224 167718 15947 S7¢6% 40922 17445C 11C7158
SCURCE 3

CCMPUTED FROP RURAL FARN TOTAL DEMAND (TABLE B-8.1) AND RURAL

NCN FARP TOTAL OENANC (TABLE 8-9.1) .

qee



LOGARITHM PROCJECTICNH

VABLE 8-10.2.

PROJECTED TOTAL DERAND FOR CORN IN AURAL
SECTOR BY PROVINCES [N ETHIOPIA

(UNITs BETRIC TONS)

YEAR

RURAL TOTAL OERAND

ARYSSIT

BALE

SEGENDER ERITREA

GERU GOPa COJAN MARAR 1LLusasor RAFFA SHOA S1Danp TIGRE MCLLEGA uCLLC ICTAL
1968 260348 1802 33819 39421 45602 23288 21732 271322 93293 90149 67084 48021 48270 641909
1567 24915 1847 34402 4033e 46068 2307 22472 278%9 95437 92244 68613 47C92 49192 656859
1968 25440 1809 35126 41149 47649 24313 22093 20208 97471 9418s 70047 47081 50434 67012¢
1968 23774 1918 355833 41358 40438 24743 23402 28731 8990 935108 71033 48598 mn 6719776
187¢ 262713 1958 38210 41938 49478 29308 24050 29318 10108s 96877 T244) 49499 32217 693234
1971 26565 1984 36598 42189 50123 25899 07752 24520 29673 102329 978023 73202 49679 s284¢ 7€130C
1972 26982 2020 371%0 42023 51014 10132 892158 25112 30112 104091 99187 T4468 50731 $3727 712687
1973 27406 2036 37711 43049 91919 28613 %0783 35718 30678 idsssz 100590 75674 51499 54022 124218
1974 27836 2092 38280 435108 52041 27103 2341 24339 31192 107708 102014 Te099 82270 55533 739962
1975 20272 2130 Jees? 43972 I3 M 27602 93922 26973 31718 109557 103459 18142 93087 56437 7470888
1976 28716 2168 39442 44430 3473¢C aa110 93529 27024 32247 111440 104917 79403 93836 57396 766010
1977 29167 2207 4C037 44092 53702 20027 27164 20290 32787 113388 108399 80839 54065 58351 772332
1978 29624 2247 40639 453959 LITY ] 29154 90826 28972 33338 115303 107901 81993 335487 59322 784081
1979 30088 2287 41292 45830 57492 29690 100817 29670 33894 117204 109424 83318 56321 60308 797575
198¢ 30359 2320 41072 48308 sa714 30236 10223¢ 30388 34481 119298 110969 [ LYY 57168 61311 8105¢C7
SCURCE:

COMPUTED FROP RURAL FARM TOTAL OENAND (TASLE 8-8.2) AND RURAL

NON FARR TOTAL DEMANC (TASLE B-83.2) .
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TABLE 8-10.3.

PRCJIECTED TCTAL CEXAND FOR SORGMUN IN RURAL

SECTCR BY PRCVINCES IN ETHIQPIA

tUNIT: WETRIC TONS}

LOGARITHN PROJECTICH
RURAL TOTAL GENAND

YEAR ARUSST BALE BEGEMDER ERITREA GENU GOFA  GOJAN HARAR 1LLLaABOR KAFFA SHOA stoamg TIGRE uCLLEGA wCLLC TCTAL
156¢ 5465 1677 71366 16920 23403 75612 197432 14433 17518 65923 ns 76657 55496 1z1e88 841C23
1967 5587 1719 73027 18707 23951 17359 201314 14924 17954 67500 38039 19427 56790 124722 86C06C
1968 5705 1754 74863 20322 24433 79003 205923 15072 L8218 68938 38839 80066 sine 127351 8771929
1585 s180 1784 15470 20697 24899 10400 29056 18542 18987 70012 39281 81193 sasse 129228 asc3es
157¢C 5851 1823 16882 21827 25392 02169 213396 18972 18934 71413 39948 82805 59643 13189 9c801¢
1571 s9se 1847 17089 22307 25728 23307 216065 16284 19166 12374 40331 82763 60272 133442 918534
1972 6cs1 188¢ 10862 23164 26101 84842 219769 16617 19488 73821 40900 8%120 61180 135668 933400
1573 6l4e 1914 scosi 24031 26646 86405 223832 17079 19615 74087 41479 26498 62101 137925 948509
1974 6262 1948 81259 24908 271119 87996 2273%9 17491 20147 76177 42086 87898 43036 140222 963066
1578 6340 1983 82484 85789 27600 69617 231247 17913 2¢493 17486 42659 89319 63985 142985 979462
1576 6439 2019 83726 [TYY] 26089 91265 235203 18345 20828 78818 43263 90743 04947 144927 $55313
1§77 654C 2058 84987 s1581 20587 92943 239225 18786 anmn 301173 43873 92231 65924 147218 1C11422
1578 6643 2092 86260 00492 29093 94633 243314 19239 21531 81550 44492 93721 68919 149788 1027793
1§78 6747 2129 27566 89411 2960$ 96395 247472 197C3 21892 82952 «5120 95234 671921 152278 1044429
198¢ 6853 2167 888284 50338 30133 98167 2511701 20117 22298 84378 5157 96773 68941 1548C2 1661333
SCURCE :

CCHMPUTED FROP RURAL FaR® TOTAL DEMAND (TABLE 8-8.3) AND RURAL

NCN FARM TOTAL OEMAND (TABLE 8-9.3) .
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TASLE ©~10.4. PROJECTED TOTAL OENAND FOR TEFE IN RURAL
SECTOR 8Y PROVINCES IN ETHIOPIA
(UNIT: RETRIC TONS)

LOGARITHE PROJECTICN

AURAL TOTAL DENMAND

YEAR ARUSST BALE SEGEMDER ERITREA GEMU GOF2 GOJAR HARAR ILLUBABOR KARFA SHOA S10AmC TIGRE WCLLEGA WeLLo ToTAL
1986 371719 4574 85232 43607 26218 15001 59114 10380 20838 16C748 47258 15606 45870 130232 8CeAS52
1967 38596 LY 1.1 66751 44020 24783 76822 00282 18988 21400 16444]) 48338 77352 46937 133259 827271
1588 39411 4783 88157 49337 35304 T8448 61887 19173 21647 167944 49313 T8969 47708 1360647 844204
1966 39928 48608 68986 45749 25724 198230 62611 197171 22070 170581 490896 acoel 483908 138073 83548542
187C 4C702 4971 10277 46392 26274 31388 63819 20310 22519 174119 50703 81670 49297 140878 873704
1s71 41154 50137 71015 46604 26818 42713 64723 2C718 227193 1761313 51269 a2616 498153 14257¢ aga022
1972 418481 S128 12088 471851 27090 84234 43838 21218 23178 179348 3199 23993 50565 144931 8685131
1973 42457 5220 73176 47443 271372 65763 66971 21727 23564 182434 32729 5312 S1328 147268 91328¢
1974 43123 5313 74281 40140 28C81 47360 60123 22252 23959 1885872 $3478 a8893 52099 14982¢C s282M1
187¢ 43800 54C9 T%4C1 4aBesl 28557 848963 89295 22788 243080 188702 54201 88094 52883 152313 943499
1878 44487 3506 16317 49148 29062 90399 10400 23337 24769 192006 34997 9519 33679 194847 9sesec
1877 45185 56Ce 77691 49839 29979 9d264 71698 23%00 25182 195308 537173 90987 54483 197422 974719
1878 45894 5708 Te861 3017¢ 30103 $393%0 1293¢C 24474 25604 198661 94581 92437 53303 16004C 980711
1876 48613 58C8 8C0350 s0es8 306133 99403 74183 25068 26032 2020712 57359 93929 581317 162701 10C6968
1s58¢C 47343 5912 812%8 51225 31177 7439 715498 29870 26408 205541 s81e9 LY VY] 56980 16540% 1023491
SCURCE:

CCMEUTEQ FROP RURAL FARM TCOTAL CEFAND (TASLE B-8.4) AND RLAAL
NCN FARNM TOTAL OENANC (YABLE 8-9.4) .
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TABLE 8-10.5.

LOGAR ITHR PRUJECT ION

PROJECTED TOTAL DENAND FOR WMEAT IN RURAL

SECTOR B8Y PROVINCES IN ETHIOPLA

(UMIT: METRIC TONS)

RURAL TOTAL DENMAND

ARUSS1I BALEL BEGEFDER

VEAR ERITREA GEMU GGFa CoJan HARAR ILLUBABOCR KAFFA SHOA SIDARD TIGRE WOLLEGA wOLLO TQTAL
1966 56781 5955 27256 30169 3800 29334 52940 3825 11030 117762 8953 $T742 [+] 46522 464049
1967 58170 6114 27934 30917 3898 40305 54086 6033 11347 1208%¢ 9178 59187 [ 47677 475458
1948 59409 6251 28565 31602 3983 41228 55389 6102 11507 123421 938) 60497 o 48736 «88170
1969 60364 63693 28937 31799 4033 42010 56319 4301 11738 125541 9497 6leas 0 49532 493950
1970 61627 63512 29544 32298 4149 43009 L2520 o488 11998 128382 96881 627%9 [+] 50635 504831
1971 62408 6610 29901 32%3s 4209 43672 58389 6623 12161 130183 9789 63504 [}] 51326 511390
1972 83487 6739 30399 32926 4290 443453 59481 6793 12384 132632 9944 64713 [} 52261 520594
1973 64583 6870 30906 33321 4373 45437 60594 6968 12612 135128 10100 65862 (] 53213 529964
1974 65699 7004 31421 337121 4458 44345 61726 T147 12842 137660 10239 67032 [} 54183 539503
1878 66832 7140 31944 34125 4543 47270 62880 7331 13078 140253 10421 60221 0 55169 549207
1978 87988 T280 32478 343533 4631 48214 44034 7519 13318 162887 105858 69431 ] 58173 555088
1977 691358 7422 33018 34947 4720 13234 45251 M2 13561 145571 10751 70663 [} 57195 569143
1978 70351 7567 33543 353e08 4811 50139 64449 11 13810 148308 10920 71916 0 58237 S79387
1979 71564 T714 34123 35789 4904 31160 7710 8124 14063 151089 11091 73189 [} 59296 50%806
1980 72798 7865 344690 38217 4999 52181 68974 8322 14320 153928 11266 T4487 0 60375 6C0a19
SOURCE =

CONPUTED FROM RURAL FARM TOTAL DEMAND (TABLE 8-8.5) AND RURAL
NON FARN TOTAL OEMAND (TABLE 8§-9.3) .

.
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FABLE 3-10.6. PROJECTEO TOTAL CEMAND FOR PULSES IN AURAL
SECTOR BY PROVINCES IN ETHIQPIA
(UNIT: METRIC TONS)
LOGARITHR PROJECTICH
RURAL TOTAL DEMAND
YEAR ARUSS] BALE  BEGEMDER ERITREA GEFU GOFA  GOJAM HARAR ILLUBABOR KAFFA SHOA SI0aMg TIGRE SCLLEGA wueLee TCTAL
1566 12412 2614 29391 19698 7228 34648 63565 6829 ssee 85357 10365 38500 14757 53226 3easle
1967 127¢e 268¢ 30090 20166 7401 35463 64849 1065 5742 87361 10612 39408 151ce sscce 393839
1968 12984 21 30740 20591 7960 36238 68369 7139 5817 89268 10841 402354 15363 56199 4C2093
1969 13162 2788 31129 20898 789¢ 34898 67414 7368 928 90705 10962 acsa} 15994 57093 4c8222
1s7¢ 13424 2846 31728 21000 7888 nn s08s0 1972 6082 92644 lile2 41671 15893 58241 ERYTYY ]
1871 13581 2883 32078 21134 7965 38268 69749 772% 6129 93860 11274 42176 16Ceo7 58974 4z10e9
1972 13803 2939 32580 21365 a1l 38994 70801 915 6233 95828 11439 42881 16318 59987 429073
1873 14c28 2993 33088 21600 8259 39732 72238 aic €343 97217 11607 43897 16573 61C16 436401
1974 14256 3049 33609 21836 8410 40483 73510 8310 6433 90939 117717 481323 16031 62Ce17 443893
187¢ 14488 3165 34129 22074 8563 41252 Ta8C? 851 6564 10C692 11950 45065 17C94 63132 431426
1976 14723 3163 34661 22316 8120 42032 716127 .28 YY1 1024715 12126 45817 17389 6e218 4%9138
1977 14963 3220 35201 22%60 ee1s 42027 17449 8940 6793 104289 12303 46582 17630 e531e 706973
1578 15207 328¢C 35750 22807 9041 43638 78838 %160 6910 106134 12482 47358 17504 66439 474948
157% 15456 3340 38307 23058 9205 44481 8C22% 9385 1029 138012 12668 48148 18182 e1s7e 4g3CsC
19a¢ 15706 3462 36873 231308 9373 45304 e1e39 9617 71%0 109922 12851 4895) 18468 €8117 491299
SCURCE 3

CCMPUTED FROM RURAL FARM TQTAL DEMAND (TABLE e-8
NCN FARN TCTAL DEMAMNC (TAGLE B-9.8) -

e8] AND RURSAL

3]
(Y]



TASLE 8-20.T. PRCJECTEC TOTAL DENAND FCR OILSEEDS IN AURAL
SECTOR BY PROYINCES I ETHIOPIA
(UNIT: RETRIC TONS)

LOGARITHE PROJECTICH

RURAL TOTAL DEMAND

YEAR ARUSST BALE SEGEMOER ERITREA GERU GOFA COJAN MARAR ILLUSABOR KAPFA SHOA S10ARQ TIGRE WCLLEGA woLLg T07AL
196¢ 7255 1218 11803 13283 6606 13911 31998 5469 5728 36935 7631 19588 13001 28613 2€30138
1e67 7431 12%0 12089 13408 47448 14247 32660 3660 sa8e 37022 7816 20061 13317 29311 207926
1968 7595 1277 1235 13902 917 14564 33443 3122 3966 386868 7988 20501 13549 29999 2124€7
1969 7703 1300 12519 13981 7038 14837 33946 3907 6013 39310 a0a2 20011 13739 304131 215747
197¢ 7880 1329 12766 14192 7197 13179 34727 4076 6213 4017 8234 21240 14031 3icel 2201302
1871 1936 1348 12913 14290 7299 15403 35199 6201 6293 4C720 0322 21518 14163 Jlag? 223143
1972 2090 1374 13122 14434 T436 18706 35839 6338 8408 41462 8447 21088 14422 32043 227049
1973 8225 1400 13333 14819 1976 16011 364409 517 6322 42219 57 12263 14634 32612 231C1e
1974 8333 1427 13548 14780 7718 14323 37182 0682 6438 42909 8708 12646 14090 33188 239089
187% 85C3 1454 13787 14957 1883 16640 37828 4850 67136 43773 030 2303e 1512¢ 3377¢ 239168
197¢ 8&4s 1481 13989 15128 8010 16964 3jes12 7022 6076 44570 87 23433 13373 34373 24335C
1977 a790 1508 14215 15301 slel 17294 39212 7199 6999 43383 9109 23838 15620 3498C 247607
1s78 8937 1538 14443 15476 0314 17631 39923 7380 T124 46210 9247 24247 15871 353980 291839
1979 sces 1568 14876 15653 8a7C 17973 40847 7866 7250 47052 9387 244663 16127 38226 256342
198C 9238 1596 14912 15832 0629 19322 41384 17156 13719 47908 953¢C 25088 16386 Jetee 260826
SCURCE:

COMPUTEC FRCP RURAL FSRAM TOTAL CEPAND (TABLE B-8.7) AND RURAL
NCN FARP TOTAL DEMANC (TABLE 8-9.7)

T€2



LOGARITHN PROJECTION

TABLE 8-1l.1.

PROJECTED TOTAL DEMAND FOR BARLEY IN URBAN
SECTOR By PROVINCES Ix ETHIOPIA
(UNITs METRIC TONS)

YEAR

TOTAL DEMAND

ARUSST

BALE

BEGEMDER ERITREA

GENMU GOFaA caJan HARAR

ILLUBABOR KAFFA SHOA SI0ARO TIGRE WOLLEGA ugLLe TOTAL

1966 755% 1503 6707 4321 1047 927 4311 991 1774 3597e 1131 3430 1734 67179 8s188
1967 7838 15353 69368 5043 1081 9234 4620 1042 1944 44807 11mn 35%0 2037 7021 97859
1%8 8130 1620 7227 5416 1130 9424 4826 1083 2027 48141 1220 3698 2120 7312 103594
1969 9941 1777 8687 6596 1380 10329 3309 1212 2223 54381 1479 4236 2663 8438 1200829
1970 10940 1832 9631 7606 1436 10366 5601 1264 2349 64422 1638 4378 3031 9165 134095
19 mn 12139 1908 10851 8686 133} 10873 5482 1337 2308 72378 1814 4917 3471 9903 147898
1972 13541 1998 11696 993 1453 11253 6227 1410 2872 s2088 2023 5323 3993 10777 164660
1973 15092 2086 12954 11499 1732 11634 6387 1303 1844 93020 2234 37187 43596 11718 183325
976 16809 2179 14330 13213 1921 12019 962 1891 3028 103320 2310 6222 5282 12732 204131
1973 18707 2278 15887 15173 2069 12407 7353 14903 s 11917 2793 6720 6067 13823 2210117
1978 20803 23712 17523 17411 a2t 11799 7160 1779 3413 134744 3108 1292 6963 14997 293154
1977 23121 2472 19352 19943 2394 13193 (U] 1479 3028 152241 3481 T821 T986 16259 201943
1978 25677 2578 21357 22878 2573 13590 8426 1904 3844 17189 3832 8429 21353 17613 314029
1979 28498 2680 23533 26200 2744 13992 043 2094 4073 193939 4252 W 10403 19073 349788
1980 31609 2787 25961 29988 2967 14393 9363 2207 4316 218721 4718 «n 12000 20637 389634
SQURCE :

COMPUTED FROM CORRESPCNOING URBAN SECTOR PER CAPITA DENAND (TASLE B-7.1)
AND URBAN POPULATION (TABLE 4-6)o3 PROCESSING LCSS = 33%.

484



LOGARITHR PROJECTION

TABLE B-11.2. PIOJECTED TOTAL DEMAND FOR CORN IN URBaN

SECTOR 8Y PROVINCES IN ETHIOPIA
(UNIT: METRIC TONS)

YEAR

YOTAL DEMAND

ARUSSIE BALE BEGEMDER ERITREA GEMY GOFa GoJan HARAR ILLusABOR KAFFA SHOA SIDANO TIGRE MOLLEGA woLLo TO0TAL

1986 1555 320 2451 8363 1999 1338 3050 1094 2360 24963 T61s 4738 1767 2383 66015
1967 16C7 331 2538 9764 2063 1408 3421 1150 2586 31089 7083 4904 2076 2468 15282
1968 1678 343 2641 10483 2136 L1464 5831 1198 2697 33403 213 5109 2160 2370 19788
1969 2048 378 nrm 12767 2633 1572 6219 1338 2958 39248 2933 5851 2714 2966 93817
197¢ 2282 390 3327 a7 2740 1608 6562 1396 3151 44699 11010 6323 3089 3222 1040882
1971 2499 426 3856 16831 2921 1658 6850 1476 3337 50220 12208 6793 3537 3a81 116087
1972 27187 425 275 19350 3134 1712 1294 1568 3538 38957 13613 7353 4071 3789 129901
1973 3108 L 12) 4738 22234 3401 1770 7716 1639 3784 66342 15171 7953 4683 4119 145337
1974 3460 484 %241 25574 3688 1029 1ss 1756 4024 73082 16893 8396 5383 4478 162599
1978 38s: 484 3796 29388 3948 10888 ael3 1858 4278 82691 18797 9283 6183 4859 181897
1976 4282 508 6403 33699 4249 1947 $0%0 1983 4543 93494 20900 10019 7096 5272 203466
1877 4739 526 7C73 308042 4368 2007 9587 2078 4822 105633 23223 10804 8138 5718 227374
1978 5283 548 7800 44261 4910 2068 10104 2191 114 119271 23787 11644 9327 6193 2354529
1979 3866 37 #6909 50709 5273 2129 10642 2312 5421 134500 208614 12540 10683 6703 2844%3
198¢ 6506 593 0489 58033 3681 2190 11202 2437 5742 151761 31733 13498 12229 7255 3le3sl
SOURCE ¢

CCMPUTED FROM CORRESPCN
AND URBAN POPULATICN (T

DING URBAN SECTOR PER CAPITA
ABLE 4-6).3 PROCESSING LOSS = }S%.

DEMAND (TABLE 8-7,2)

€ee



LOGAR ITHM PROJECTION

TASLE B~11.3.

PROJECTED TOTAL OENARD FOR SORGHWUN IN URBAN

SECTOR 8Y PROVINCES IN ETHIOPIA
(UNITs RETRIC TONS)

TOTAL DEMAND

YEAR ARUSSI BALE BEGEMDER ERITREA GENU GOFA  GOJAM HARAR ILLUBABOR KAPFA SHOA SIDANQ TIGRE WOLLEGA woLLO TOTAL
1966 348 294 “17s 12557 1028 4398 10769 633 1520 17674 323 5328 2137 6010 70120
1987 360 304 4316 14661 1039 4549 11539 687 1666 22011 3346 S515 2511 6224 76768
1968 3rs 317 4497 15741 1108 4741 12051 718 17138 23649 3487 743 2613 6482 83257
1969 T 348 sa0e 19170 1351 s08s 13261 199 190s 27788 4226 6580 3282 7478 97138
1970 S04 359 6006 22099 1406 $208 13991 03 2030 31647 “674 73 3735 8123 107727
1971 539 374 6506 25243 1499 5356 14693 I 2150 3355S s181 7639 4277 8179 114752
1972 623 391 7279 29056 1618 5543 155354 938 2290 40325 s779 8269 4924 9553 32139
1973 93 408 8062 33416 1743 s 16453 9290 2437 45696 6440 0946 Se64 10388 147069
1974 17¢ 427 8923 38402 1881 8921 17389 1048 2592 s1742 nn 9666 6310 11287 163734
1978 86l 443 9868 44098 2026 6112 18366 1109 21%6 58548 7980 10440 778 12254 182338
1976 958 a6e 17908 50602 2100 6308 19383 117 2927 66194 1873 11267 8582 13295 zo;;g:
1977 1065 48s 12043 58024 23464 6499 20442 1239 3108 74783 9859 12150 9842 18414 226 s
1578 1182 504 13290 66491 2520 669S 21546 1308 3294 84443 10947 13095 11281 15616 25221
1979 1312 525 14637 76146 2706 6892 22693 1380 3492 95282 12148 14193 12920 16908 zuxx;i
1980 1455 sas 18156 87148 2908 7091 23887 1453 3699 107448 13471 15180 14790 18295 3135
SCURCE :

COMPUTED FROM CORRESPCNDING URBAN SECTOR PEa CAPITA DEMAND (TABLE 8-7.3)
AND URBAN POPULATION (TABLE 4-6).: PROCESSING LOSS = 128%.
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LOGAR ITHR PROJECTICH

TABLE B-Ll.s.

PROJECTED TOTAL DENMAND FOR TEFF IN URSAN

SECTOR BY PROVINCES [N ETMIOPIA
tUNIT: METRIC TONS)

TOVAL CEMAND

YEAR ARUSST BALS SEGEMDER ERITREA GEMU GOFA  GOJAM HARAR ILLUBABCR KAFFA SHOA s10ANO TIGRE NCLLEGA woLLo TOTAL
1966 2447 993 4939 9372 1274 4909 4179 974 2390 45300 4498 6130 2562 7149 97342
1967 2529 1028 5128 11175 1313 307 4488 1024 2619 See17 4657 6344 3017 7404 112221
1980 2640 LoT1 5343 11998 1374 9292 4676 1064 2131 60018 4832 6609 3140 1710 119117
1969 3220 1175 6423 14612 1878 5600 3146 1191 2993 71216 5881 7570 3944 as9s 139626
1970 3543 1211 7136 16844 1740 sslo 3430 1242 319 1118 4303 8182 4400 A L11} 156107
1971 3932 1261 7801 19241 1061 2979 3702 1314 3378 91132 7210 8708 5140 10442 1116
1872 4386 1319 8648 221v0 2010 6108 6036 1393 3599 103338 8042 93513 3917 11364 193921
1973 4088 1379 9578 29871 2168 6397 6343 1478 b1 2} 117123 8942 10290 4806 123%¢ 217110
1974 3444 1440 10e01 29272 2337 6609 67408 1563 4074 132021 9900 11121 7022 13423 243037
1978 6039 1503 11724 33613 2518 6023 T127 1654 4331 150037 11108 12010 8983 14578 272008)
197¢ 6739 1568 12936 38571 2708 7038 7522 1748 4400 149661 12347 12981 10312 15814 304545
1977 7489 1634 14308 44228 a2 7295 7933 1847 1882 191689 13719 13978 11026 17143 340843
1978 @37 1702 15790 50882 3129 7473 a3l 1949 S178 216437 13234 15064 13953 10573 381446
1979 9230 1T 17414 58040 3361 7694 8006 2087 5488 244217 16904 16224 15525 20112 4200843
1980 10238 1842 19194 66425 3408 7918 92249 2169 S8le 2753%6 18746 17483 17772 21762 477613
SQURCE:

CONPUTED FROK CORRESPOMDING URBAN SECTOR PER CAPITA
AND UNSAN POPULATION (TABLE &~8).3 PROCESSING

DENAND (TABLE 8-7.4)
L0SS = T%.

G2



TABLE B-11.5. PROJECTED TUTAL OEMAND FUR WHEAT IN URBAN
SECTOR BY PXROVINCES IN EtHIQPIA
(UNIT: METRIC TUNS)Y

LILARETHM PRUJLCTION

- ~— -— -

----- ~—— -

TOTAL OEMAND

------- cm- ~ P

veae akusSst BALE HEGEMDER ERITREA oEMU GOFA  GOJAM HARAK TLLUBABUR KAFFA SHOA SLOARD TIGRE WOLLEGA witLu 1uraL
1966 3624 1051 2370 10701 4u0 2%10 52142 %39 1366 19257 Le9% %022 s12 29y llhuﬁ
1947 1805 1104 26490 12691 419 2637 570% “68 1518 49666 1571 5280 1160 \!lh “lest
1968 40395 ti6s 26306 13842 445 2792 0042 496 1608 54208 1663 5588 1226 3305 99055
1969 4999 1303 3219 17125% 552 3044 61%& 562 1792 64098 2048 6501 1564 3873 118034
1970 $588 1364 3633 20054 S8a 310646 7239 596 1939 T4859 2301 7139 1809 €27 13465364
1e7l +:300 1443 ©034 2327 632 3307 r122 640 2086 854136 2591 77189 2104 «59¢ 142069
1942 7138 1534 4543 271211 694 3&T7 8305 690 2257 98436 2936 8586 2450 5187 173634
1973 8082 1628 s112 31791 760 3852 8924 142 2441 113314 3323 9612 2875 $730 1977186
1976 9164 1728 5747 37113 832 3s32 9581 798 2637 130343 3759 10333 3357 632: ?f5528
1975 10338 1832 6457 ©329% 910 «01¢ 10280 856 2848 L9818 €249 11336 3917 sl ¢T3l
19760 11880 1941 1249 50667 995 ©212 11022 922 3073 172077 4800 12428 4566 7088 2931¢g
1977 1318e 2055 a132 58787 1087 4410 11800 289 3313 197502 5618 13615 5320 8e67 ilﬁgu)
1978 14670 2176 7 68436 1187 4615 12043 1081 3569 226537 6111 14908 6196 ??19 360 "
1979 1e772 2299 10214 79611 129% 4827 13527 1137 3843 259667 6886 16309 r207 tLs%0 «33c6
L1980 Lleaua 2629 11437 92558 Lol 5065 16465 1218 €136 297461 7761 17833 9381 112nre «963)9
SOURCE 2

CJMPUTED FROM [ JARESPUNDING URBAN SECTUR PER CAPITA DEMAND (TABLE B-7.5)
AND URBAN POPULATION (TABLE 4-6).: PROCESSING LOSS = 25%.
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LOGARITHR PROJECTION

TABLE B-1Ll.4. PROJECTED TOTAL DENAND FOR PULSES IN URBAN

SECTOR BY PROVINCES X ETHIOPEA
(UNIT: RETRIC TONS)

TOTAL DENAND

YEAR ARUSST BALE QEGEMDER ERITREA GEMU GOFA CQJIAr. HARAR fLLusason KAFFA SHOA S10ANQ VIGRE HOLLEGA WoLLe TOTAL
1968 1020 489 1896 4521 256 1877 4089 380 s7e 21406 901 2237 T2 2359 42722
18867 1062 508 1e71 5306 266 1951 4413 402 638 26800 938 2328 841 2458 4987¢
1968 1112 332 2069 5727 are 2044 4623 421 649 20947 982 2438 480 2571 53292
1969 1364 587 2493 T011 34 2208 511 473 L2 24 34109 1197 2807 i 2982 62618
1970 1509 600 2780 8123 339 2280 5426 496 T80 39147 133 3050 1272 3257 70422
1973 1683 637 3062 9330 384 2347 s728 527 840 44216 1403 3293 1463 3538 78529
1972 1887 670 3413 10798 417 2641 6096 362 900 S0e1} 1682 2583 1693 3871 08402
1973 2115 704 3800 12482 432 2538 6483 598 L) 57426 1062 38% 1958 4233 99508
1974 2368 139 4220 14420 490 2635 6888 637 1030 63349 2083 4233 2262 4621 112003
1975 2649 775 4700 18646 530 213 7313 24/ 1100 T743%4 2332 4598 2612 5044 126063
1976 2962 813 s222 19203 374 2836 1759 720 1178 04312 2607 4986 3013 5501 141883
1977 3399 as2 57197 22133 020 2939 8226 164 1293 95989 2912 24086 3474 5996 159672
1978 3694 82 6431 23500 670 3043 [ 32 1) [ 19} 1336 108953 3250 3857 4003 6530 179688
1979 4122 933 7130 29356 124 3150 9229 a8l 1424 1233590 3626 &341 4609 7108 202203
1980 4596 97s 7901 337715 781 3258 9766 912 1518 14010¢ 4042 6861 5304 7732 227523
SCURCE :

COMPUTED FROM CORRESPONDING URSAN SECTOR PER CAPITA DEWAND (TABLE B8-7.6)
AND URBAN POPULATION (TABLE 4-6).3 PROCESSING LOSS = 11%.

L€2



TABLE B-11.7. PRCJIECTED T0TAL DENMAND FOR OILSEEDS IN URBAN
SECTOR BY PROVINCES IN ETHIOPIA
(UNIT: METRIC VONS}H

LOGARITHR PROJECTICH

T0TaL DEMAND

YEAR ARUSST BALE BEGEPDER ERITREA GENU GOFA  GOJAM HARAR ILLUBABOR KAFFA SKoA SI0ANG TIGRE WCLLEGA wowLe TCTAL
1966 409 2CS 812 2950 228 804 1693 303 596 9116 709 1130 509 1138 20619
1967 427 21% 849 3401 236 (1)) 1837 324 460 11472 742 1203 403 1187 240179
1968 431 22¢ 9% m 249 [ 1}] 1933 341 [X1] 12456 m 1266 636 1230 25043
1668 5% 2351 1088 4648 300 240 2132 388 m 14790 97 1446 807 1457 30994
187¢ ele 261 1219 3419 224 993 2294 404 930 17023 1070 1401 .28 1400 3Ja%82
1971 693 273 1347 6230 349 1032 2433 434 s 19220 1192 1738 1074 1747 38708
1972 7401 291 1509 127 3el 1080 2603 483 9 22133 1391 1901 12%0 1921 43913
1973 880 307 1689 8450 419 1128 27084 49 1029 153460 1521 2078 1433 2111 49711
1974 990 324 1809 .814 432 1170 2974 532 1108 2902¢ 1712 2269 1687 2310 50274
1978 1114 342 2112 11388 492 1219 3Te sSes 1188 33192 1923 2477 19359 2543 £3704
1976 1252 360 2338 13208 1S 1281 31343 608 1278 37923 2143 2101 2212 2700 12109
1977 1436 379 2632 15303 Ml 1334 3606 ()] 1367 43302 2429 2944 2633 3093 81622
1978 1578 39¢ 2938 171722 [22) 1388 3843 N2 1448 49410 27238 3206 3049 3349 $2390
197¢ 1770 420 uzn 20909 [11] 1449 4090 738 1570 36341 3094 3490 3330 3¢60 1049375
198¢C 1984 441 3044 23120 143 1502 4391 187 1481 64206 3423 3796 4083 4002 118368
SCURCE 3

CCRPUTED FAOR CORRESPCNOING URBAN SECTOR PER CAPITA DENARD (TABLE 8-7,.7)
AND URDAN POPULATION (TASLE 4-4).8 PROCESSING LOSS = 108,

8€2
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LOSSES AND SUPPLY BY PROVINCES
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TABLE C~1le1e ESTIRATED CQUANTITY OF BARLEY FOR SEED
0V PROVINCES IN ETHIOPIA, 1961 YO 1980
(UNIT: METERIC TONS)

BARLEY SEED

YEAR ARUSSI BALE BEGEMDER ERITREA GENU GOFA  GQJAM HARAR 1LLUBABOR KAFFA SHOA E3{. TN TIGRE wCLLEGA wCLLC TCTAL

1966 37338 2241 3r1Ccs 8520 8966 30868 11016 6291 2470 37300 3148 14377 6966 28306 224910
1967 acac? 2281 0132 sBas 7074 310799 11178 684a 2740 38340 3429 14607 7074 28525 228676
1568 31333 2701 3r172 6966 7195 39231 11137 6986 3253 39001 3483 14863 7425 28782 232551
1969 32022 2821 30132 7060 7303 39312 11299 7060 3294 39533 3768 13068 533 2920c 233426
197¢C 32562 2875 29929 7182 7425 319744 11299 1182 3348 40702 3034 15008 Test 29442 238963
1871 32859 2943 1rs10 7276 7573 19474 11380 7654 3780 40851 3915 15619 8c19 29254 241110
1872 33318 3csi are3l 7398 7698 39520 11434 1911 4030 41488 4050 15835 6248 291349 243958
1973 33777 3139 739 519 7803 319582 11488 s1e1 4333 42068 4183 16038 8478 294l1¢ 246766
1974 34263 3200 rgel 1634 1938 3%. . 11842 8404 46112 42700 4320 16267 721 29511 249777
1979 36738 33es 309sS 7178 ross 39449 11583 a734 4900 43321 aass 16470 9964 2951 2525
1978 35194 3510 31650 7897 8181 39643 11637 so18 $197 43942 4390 16686 9207 29632 255406
1977 15687 3631 31144 sc19 8302 319876 11677 9301 5308 44563 4728 16902 9450 29686 258255
1972 36153 37153 31239 8154 8437 39690 117131 9399 5808 43211 4073 17131 9706 29740 201223
1979 36625 3874 31306 €278 8ssse 19676 11 9093 6118 45840 5008 17347 963 291701 264046
1987 37C98 399¢ 31387 8410 [ 1] 39649 11012 1C192 64139 46480 5187 1755%0 10219 29821 2660898
SCURCE 3

BASED Ch THE HISTORICAL AND PROJECTED CRCP AREA,ANC SEEDING RATE OF 135 KGS
PER MECTARE, SEECING RATE IS CONSTANT OVER THME PRCJECTION PERIOCS.
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TABLE C-1.2. ESTINATED QUANTITY OF CORN FOR SEED
8Y PROVINCES IN ETHIOPIA, 1961 10 1980
(UNIT: RETERIC TONS)

CORN SEED
YEAR ARUSSE BALE BEGECDER EXITREA GEMU GOFA COJAN HARAR tLLusaeon KAFFA SHOA Ssicaxg TIGRE MCLLEGA uCLLC TaTAL
1S8¢ 280 123 1920 450 3045 1430 5118 2700 4218 4380 5930 2330 7528 653 4CS0C
1587 a7rs 12% 1995 saC 3079 1488 5199 2740 4320 4570 60293 23710 7648 6es 41558
15682 a8s 12% 2020 590 a11¢ 1470 st170 2015 4438 4540 6140 2318 1738 [ 2}] 42045
1969 935 130 20493 640 3150 1490 S198 2940 4333 43560 6220 2343 7798 480 42600
187¢C 973 138 2170 [T} ] 3148 1993 3403 3100 4693 4740 6510 23%0 2068 716 44300
1971 1c3s 16C 2143 70C 3229 1530 5400 3050 4693 44623 6439% 241C 8040 elc 44200
1972 107s 17C 2180 74C 3260 1570 5455 3110 4780 4638 460C 2428 130 67C 4480C
1872 1115 180 2218 780 3290 1983 3508 3163 4880 4633 6700 2433 0218 &1C 43350
1974 115% 198 22%0 23 3328 1600 5953 3228 4943 4640 6809 2450 8308 [T} ] 45940
1978 1198 2C 2208 03 3388 1619 sS40 3288 s028 4640 690S 2469 s39¢ 663 48500
197¢ 1230 219 2320 910 3396 1630 365% 3340 3103 4640 70038 2478 sa7C eec 47049
1877 1270 23Q 2333 933 3420 1643 3700 3a0C 5183 4640 710% 2490 4553 66C 47610
1572 1310 240 2303 93 3443 1660 $740 3450 3240 4630 7198 2500 8028 (11 4009¢C
1979 1350 2%% 2420 1040 3479 1678 3790 %10 9340 4630 7298 2510 at0s [11] Agesc
198C 1390 285 2455 1cas 3sic 1690 3083S 33565 3420 4623 7398 2520 81sc escC 49199

SCURCE :

BASED Cn THE HISTORICAL AND PRGJECTEC CROP AREA,SNC SEECING RATE OF 50 xGS$
PER HECTARE. SEEDING RATE IS CONSTANT GVER TME PRCJECTION PERIOCS.

2he



TABLE C-1.3. ESTINATED QUANTITY OF SORGNUN FOR SEED
B8Y PROVINCES 1IN ETHIOPIA, 1961 TO 1980
(UNIT: WETERIC TONS)

SORGHUN SEED

YEAR ARUSSIT 8ALE BEGEMOER ERITREA GEMU GOFa GRJIAR HARAR ILLUBABQR KAFFA SHOA S10ANM0 TIGRE WCLLEGA WOLLO TATAL
1968 st 84 €184 1932 3072 a184 2037 37150 1962 5370 3666 T248 6990 8016 85344
1967 534 90 9168 0454 3384 e100 21180 3918 2136 3604 4002 7116 7298 0634 89618
1968 [1Y4 90 9444 8802 LYY 2064 21728 4218 2202 5682 4218 T1%2 T428 8982 92318
1989 762 % 10080 9310 3806 T980 22930 4102 2094 5892 4366 7128 T4le sass 95742
197¢ 978 L 10778 279% 3918 2034 23022 4410 2154 s380 470e 7192 7942 10092 983s8e
1971 924 9 1¢71e 9660 399 7098 22368 4390 2022 5880 4692 6708 7338 997
1972 1020 102 11274 10050 42400 7614 22800 4830 1998 6012 4914 6578 7404 1039§ :::::
1873 1122 102 11868 10464 4410 7912 asase 3088 1974 6144 9142 6816 7458 10830 101760
1974 1238 102 12498 10090 4038 7306 23644 9358 1944 (Y33 $308 6234 7812 11286 104412
1973 1350 108 13192 11334 4972 1242 240%0 S040 1902 6403 Se40 6030 7554 11766 107088
1976 1478 108 13854 131800 3124 7080 24534 3940 1060 6346 5910 %902 7596 12270 109908
1977 1614 114 143508 12300 9394 (111} 24978 4238 1812 8684 6192 3330 12798 112806
1978 1758 114 15360 12010 se70 (1] ] 134020 (3 1]] 1798 6022 6492 3260 L] 13350 115740
1979 1908 120 16170 1344 3954 [ 220) 25854 6938 1490 6960 o798 4936 [) 13926 1108740
1980 2070 120 1701e 13896 0264 4180 26200 7302 1624 7110 17122 4514 7674 14520 121800
SOURCE :

BASED ON THE MISTORICAL AND PROJECTED CROP AREA,AND SEEDING RATE OF 60 XGS
PER MECTARE, SEEDING RATE IS CONSTANT QVER THE PROJECTION PERIOCOS.
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TABLE C-1.4. ESTINATED QUANTITY OF TEFF FOR SEED

8Y PROVINCES IN ETNIOPIA, 1981 'O Ig%0
(UNRIT: METERIC TONS?

TEFF SEED

YEMR ARUSSI BALE BEGEMFDER ERITREA GEMU GOFa GOJan HARAR fLLugaBOR KAFFA SHCA S10AK0 TIGRE WCLLEGA u0LLC TCTAL
1¢6¢ 15¢C s8¢ 10283 1070 1802¢ 24750 22%0 [ 9% .14 9e3 17250 2143 8230 11145 147893 1C7145
1987 1830 T6C 19320 1195 1845 25078 2280 1300 973 17475 217¢C 8360 11290 1498C 1C8655
1862 162% 169 18520 1198 1843 2305C 227% 1300 108% 17570 2170 8350 1128¢C 14565 108450
1969 1760 17C 19263 1210 187¢C 35323 2310 L1210 1100 17943 2310 8480 11230 13303 11€09¢
1s7¢C 1730 758 18700 1293 1840 24340 2380 1293 1190 17620 2270 8323 11135 1528 108100
187 1738 7sC 10615 1233 1865 24613¢C 2313 127¢ 1110 17565 2260 a3ls 10688 14580 1€765C
1872 176C 145 18465 125¢C 107C 24340 2313 L1280 1120 17585 22170 831¢ 1¢s1C 1494C 1€739¢
1973 1719C e0c 10313 1263 1873 24430 2319 1283 1133 17365 2289 8309 10840 14623 1¢7150
1974 1215 810 18180 1200 188¢C 24370 313 1290 11350 1787s 2299 8300 10773 14913 1C693¢C
1§78 1840 613 18035 1293 L1083 24280 2313 1299 1160 17578 2310 8293 10705 14898 1C6700
167e 1865 823% 1790% 1e 189¢C 24200 2313 1308 11122 17580 2320 8295 10840 148253 1CeS1C
1s77? 188% 82 17763 1320 189C 24110 2315 1310 1182 17580 2330 a2es 10373 14869 1C6245
1878 1510 235 17635 1333 1893 24C30 2315 1313 1193 17588 2340 8288 10510 14835 1C804C
1678 1838 8483 17508 13%0 1900 23993 2320 1320 1210 17390 2338 0280 10450 1484C 15838
168C 1862 850 17380 136C 1905 23880 2320 13258 1220 173958 2365 8278 10390 1483¢C 1C569%9%
SCURCE 2

BASED ON THE WISTORICAL AND PROJECTEC CROP AREA,ANC SEEDING OATE OF 50 KGS
PER HECTARE. SEECING SATE 1S CONSTANT CVER THE PROJECTICN PERIQCS.
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TABLE C-1.5. ESYINATED QUANTITY OF WHEAT FOR SEED
8Y PROVINCES IN ETHIOPIA, 1961 TO 1980

(UNIT: METERIC TONS)

WHEAT SEED

YEAR ARUSST  BALE  BEGEMDER ERITREA GENU GOFA  GOJANM HARAR  JLLUBABCR  KAFFA SHOA SIDAND  TIGRE  WOLLEGA  wOLLO TOTAL

1966 18975 $312 10125 3800 1012 11762 8475 1512 1512 35425 2150 12525 ] 13912 126500
1987 19275 536z 10212 3825 1025 11737 8550 1537 1537 35737 2300 12637 o 13912 127650
1968 19775 ss62 10212 4012 1037 11887 8525 1530 1550 36187 2328 12662 o 13962 129250
1989 20037 s725 10150 4037 1037 11837 0462 1437 1687 36825 2475 12625 o 13787 130125
197¢ 20225 $912 10250 4073 1187 11825 8537 1450 1ma2 37437 2500 12737 0 13925 11778
1971 <0187 5962 10300 4225 1200 12050 8350 1512 1762 37925 2600 12725 o 16012 133612
1972 21178 6087 10337 4312 1250 12150 es7s 1525 1825 38475 2687 12718 o 14062 135237
1973 21550 8225 10375 4400 1312 12223 8587 1823 1873 3897s 2778 12825 0 14087 136737
1976 21937 6350 10412 4487 1362 12300 8600 1537 1925 39487 2862 12862 o 14125 138250
187% 22312 oaTs 10637 as87 1412 12378 8600 1537 1987 «0000 2a%0 12900 o 14150 139728
1976 22687 6612 10475 73 1482 12430 8612 1550 2037 40512 3037 12937 ¢ 14187 141237
1977 23078 6737 10500 aT02 1512 12537 8625 1550 2087 41025 3137 1293 o 14212 142737
1978 23437 6862 10525 4850 1562 12600 8625 1350 2150 ~1500 3225 13000 ° 14225 144112
1979 23812 7000 10550 4937 1625 12673 8625 1562 2200 42012 3312 12037 o 16250 165600
1980 26175 712% 10575 5025 1678 127137 8625 1562 2250 42500 3400 17062 ° 14262 14697S
sousc: :

BASED ON THE HISTORICAL AND PROJECTED CROP AREA,AND SEEDING RATE OF 125 XGS
PER HECTARE. SEEDING RATE IS CONSTANT OVER THE PROJECTION PERIDDS.
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TABLE C-1e06es ESTIMATED QUANTITY CF PULSES FOR SEED
8Y PAGYINCES Ih ETHIOPIA, 1941 TO 1980

(UNIT: RETERIC TONS)

YEAR

PULSES SEEDS

LLUR R

BALE

BEGEMDER EMITREA

GENU GCFa

GOJan HARAR fLLusABOR KAFFA SHCA SI0ARC TIGRE wCLLEGA ucLLe TCTaL
196¢ 2423 335 %633 1014 432 7102 3941 129 788 14077 1408 3832 1576 12227 $6348
1967 2460 333 3826 1058 5Q3 6927 3793 781 839 14797 1394 3744 1562 12117 55844
1988 2438 3ge Se438 1081 9S4 6825 3774 173 932 14702 1388 3608 1604 12C€37 35472
166$ 2401 394 $333 1083 e13 6829 380) 701 9 14077 1394 3633 1620 12132 59917
197¢ 2394 3ee 377 1059 13 6834 N 781 839 14804 1492 3620 1613 12096 53910
1971 2513 408 Sel13 1694 59 6964 3829 024 (1 }] 15288 1409 3086 1671 12450 37370
1872 2362 423 5633 1109 413 (321 ) 3832 639 " 15424 1518 38179 1693 123999 s7e08
1673 2591 437 5630 1124 427 4988 3032 [ L3 .0 15343 1540 3879 1713 12716 50248
1974 2027 432 ssTe 1146 042 7007 1839 (3} 9 15724 13569 3879 1744 12840 387684
1879 2664 467 5493 1160 (11} 7018 3830 "7 9 15842 1598 3871 1760 12930 99202
197¢ 2693 a8} 5719 1173 e 7029 3839 192 970 16001 1620 3871 1788 13066 39640
1977 2730 503 5730 118¢ [11] 7087 3047 9”7 "2 10140 1649 3044 1810 13176 e008s
1878 2159 s18 3743 1204 100 7081 3847 44 1907 18278 1671 3644 1032 13208 60316
1978 2795 932 S7¢6 1219 s 7099 3847 %3 o 16424 1700 3457 1834 13402 60962
168C 2025 Sa7 5781 1233 129 1073 3047 L 2] ] 1043 16942 1722 3657 1476 13512 41392
SCURCE:

BASED ON THE NISTORIZAL AND PROJECTED CAQP AREA.AND SEEOING RATE OF 73 KGS
PER HECTARE. SEEOQING RATE IS CONSTAMT QVER THE PROJECTICH FERIOCS.
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TABLE C-1.7, ESTIMATED QUANTITY QF OILSEEDS FOR SEED
8Y PROVINCES IN ETHNICPIA, 1961 YO 1980

(UNIT: METERIC TONS)

CIL SEEDS

YEAR ARUSSI BALE BEGEMDER ERITREA GEMU GOFs GOJAN HARAR ILLuBAROR KAFFA SHOA S10an0 TICRE WCLLEGa wCLLD TCTAL
156¢ 305 38 3978 991 19 3654 1439 12¢ 197 2628 160 1223 m aeel 18022
1967 a1 36 4024 98s 1e 3541 1430 124 197 2612 160 1233 393 2828 1791¢C
1968 326 1] 4114 1032 1e 3539 1448 144 234 2992 200 1232 416 27192 18144
1968 XD 3 4206 1069 1¢ 3%40 1494 147 239 2019 202 1253 441 28023 18462
197C 340 S 4328 1113 18 3629 1331 151 246 2684 208 1207 47N 2033 10922
1971 3s1 a0 4434 1129 16 3Jo2e 1598 158 230 2704 213 1310 469 238] 15222
1872 381 a7 4540 116l 18 3638 1839 163 239 27132 223 1333 487 2400 19549
1973 370 96 4641 1181 a0 3N le01 172 2649 27133 234 1354 503 2914 19853
1974 379 103 4762 1221 20 3434 1722 179 278 2780 243 13718 519 2927 2015C
197% age 110 4850 1291 20 3006 1788 100 87 2003 2953 1398 838 2942 20469
197¢ 397 17 4954 1281 20 3673 1810 193 296 2031 264 1419 534 2955 20773
1877 406 126 5050 1310 20 3879 1849 202 303 2849 273 1439 370 2964 21042
1978 413 133 5154 1343 20 3479 1892 209 ns 2072 203 1460 sas 297¢ 21343
1979 423 14C 5253 1373 20 3879 1934 216 324 2093 294 1478 602 2983 21617
198¢C 432 147 5358 1402 22 3es2 1977 223 33 2914 309 1501 620 2994 21918
SQURCE

BASED ON THE MISTORICAL AND PROJECTED CROP AREA,ANC SEEDING RATE OF 23 KGS

PER HECTARE, SEEDING PATE 1S CONSTANT OVER THE PROJECTICN PEALIOCS.
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TABLE: C~2.1. ESTIRATED QUANTITY GF SARLEY LOSSES OR PARR ANO IN RARKETING
SYSTEN 8¥ PACVINCES IN ETHIOPIA, 1941 VO 3980
(UNIT: METEQIC TOKS)

LOsSES

YEAR ARUSST BALE  BEGEMDER ERITREA GENU GOFA  GOJAR HARAR ILLUBABOR KAFFA SHOA S10AmG TIGRE WCLLEGA uecLLe TCTAL
1966 33780 2730 25393 2520 5230 39870 9240 4410 1680 36090 2319 8820 7350 37438 209880
1987 34578 3198 25188 2778 3340 40129 2390 4695 2130 36720 2565 2970 7470 36319 213450
1968 36645 3378 20083 2923 5625 41820 987s 4950 27100 38893 2700 9430 810 31933 224880
1969 37320 3420 23710 3180 5910 01863 €333 A789 2730 39828 2988 9780 o190 32310 227338
1870 38160 3463 25903 3240 (11t} 42090 *70S s089 2178 40470 3000 9948 8350 32610 2310193
1971 39555 37%0 26388 3343 61%0 42978 °27s 5460 3210 41820 3195 1r3s0 9090 32910 238200
1972 LY. £ 3943 2639 3498 6330 43915 10128 5700 35258 42990 3378 1072% 9510 33313 243919
1973 42043 4140 26809 3660 e510 44009 10290 3933 3888 44238 3399 11009 9960 33738 249913
1974 43320 43%0 26983 3023 44610 10440 6223 4200 43493 37%0 11460 10423 34129 233900
1978 44340 4S80 2711398 3990 43105 10579 0493 4580 «6770 3943 118%0 10890 3450C 261900
1976 «5999 A783% 27268 170 7080 43600 10728 6760 4933 48078 “ess 12242 11309 Jenec 268,69
1977 «7370 3010 27408 4363 7290 46080 10878 7080 5323 49410 ‘4369 12049 11910 3%22¢ 27435%C
1978 48780 5230 27810 4943 7489 46530 11010 7380 5743 $0773 4390 13083 12438 3555¢ 280630
1979 59220 9309 27570 4740 7698 44950 11148 7698 el80 S2140 4013 13489 12978 3989 286963
1989 51690 $762 27818 4950 790% 47359 1126% 8010 6630 53580 [HiT1 1192¢ 13549 Jetds 291338
SOURCE 3

CALCULATED FROM TOTAL PHODUCTION AND 1%.0% LOSSES ESTINATED BY w. EICHBERGER
“FOCD PRODUCTION AND LTILIZATION IN ETHIOPIA®, 19¢8. RATE CONSTANT OVER TINE
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TABLE C-2.2. ESTIRATED QUANTITY OF CORN LOSSES OK FARW AND IN RARKETING
SYSTER BY PROVINCES IN ETHIOPIA, 1961 VO 1960
(UNIY: NMETERIC TONS)

LOSSES

YEaR ARUSSI BALE BEGEMDER ERITREA G5NU GOFA GOJAN HARAR TLLUBABOR KAFFA  SHOA sStoang TIGRE WCLLEGA woLLo ToTAL

196¢ 1820 250 4220 s00 S630 2900 9930 3380 as610 9190 12800 4220 16140 1410 82700
1967 1850 250 4280 390 5620 3020 10150 5370 8730 9230 12870 4280 16440 143C 83910
1968 1870 2%0 4330 683 5610 3060 10280 8520 8920 9180 12830 4250 16680 1440 04880
1889 1890 260 4390 170 5760 3100 10410 3990 120 9120 129%0 4300 16860 1460 §8020
1970 2150 270 4390 10 (111} 3310 10920 5020 9490 94%0 13420 439 17540 152¢ 99s20
1971 2170 320 4590 a10 5930 3370 11100 6040 9720 9540 13850 4450 180000 1510 91400
1972 2240 340 4600 a0 39480 3430 11330 6190 9950 9630 141950 4500 10390 1530 93200
1973 2320 370 4730 10 6030 3320 11560 6330 10170 92720 14430 4340 10750 1540 94920
1974 23%0 390 4790 930 6070 3990 117710 6460 10380 27% 14700 4370 19100 15%0 96309
1978 2460 410 4830 1000 o110 3040 11980 6590 10380 9860 14978 4810 19450 1570 s8100
197¢ 2330 4130 4910 1040 6130 3740 12190 6730 10790 “T50 15240 4040 19800 158C $9700
1977 2600 460 4960 1090 0190 3800 123%0 4860 10990 U0 19490 4470 20130 15%0 101210
1978 2060 480 3020 1130 4220 3870 129% 4940 11190 100%0 13780 4700 20460 1600 102700
197¢ 2730 300 3080 1180 6330 31940 127 110 11390 10100 16000 4730 207%0 1610 104190
1980 2800 520 5130 1220 6200 4000 129 7230 1157¢ 10190 16240 4730 21100 1620 109580

SOURCE :

CALCULATED FRON TOTAL PRODUCTION AND 10,08 LOSSES SSTIMATED 8Y We CICMBERGER
®FO0D PRODUCTION AND UTILIZATION IN ETMIOPIA®, 1348, RATE CONSTANTY GVER TIng
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TABLE C~2.3, ESTINATED QUANTITY OF SORGHUN LOSSES ON FARR ANC NARKETING
SYSTER OY PROVINCES IN ETHIOPIA, 1961 TO 1980
(UNIT: METERIC TONS)

LOSSES

YEAR ARUSSI BALE BEGEPFDER ERITREA GENU GOFA C0JAN HARAR 1LLUBABOR KAFFA SHOA SIDAND TIGRE MCLLEGA woLLe TOTAL
196¢ 730 120 11650 6990 3410 9790 32620 3960 2330 6410 40890 6670 10950 1573¢ 116620
1967 T4y 120 123550 7500 3940 9840 34160 4300 2400 7010 5290 7010 11320 1685¢C 123120
1958 9043 130 12430 8260 4390 10070 35240 4520 2580 7360 5680 7360 11620 17690 12923¢
1969 1080 140 14900 2080 4810 9890 363580 4740 2710 7590 3960 T450 12060 18830 135620
1970 1390 140 15820 9330 4880 10180 38970 5020 2790 7810 6280 T390 12420 19390 138830
1971 1510 150 17120 10180 521C 10110 38300 3470 2690 8300 6060 7320 12550 20480 146310
1972 1750 150 18620 10690 Se80 10690 39500 5880 2720 8740 7400 7280 12860 2182C 153280
1973 220 163 20270 11890 6148 10030 40720 6320 2730 9210 7990 7200 13160 22830 16C6%0
1974 2320 170 22100 12870 6640 9920 41970 6800 27170 9720 84630 T090 13460 24130 168610
1978 2660 180 24110 13950 7180 9730 43230 7340 2780 102e0 9340 6930 13740 25960 177010
1978 3040 19¢ 26316 15140 7780 %3510 44300 7910 2790 10830 10110 6710 14010 21070 183900
1877 3460 190 28690 16410 8420 92200 43710 330 2770 11430 10940 6430 14240 20640 193080
1878 3930 200 31310 17800 9130 8800 46930 %210 2750 12080 11830 6090 144060 301370 2Ca910
1979 4440 210 3JAl40 19310 1SS0 8300 48100 9940 2710 12760 12820 3670 14640 32170 215100
198C 5006 232 37216 20930 10700 7700 49210 10720 2650 13470 13880 S1e60 14770 3408C 225710
SCURCE 3

CALCULATED FROW TOTAL PRODUCTION AND 1G.
®FOCD PRODUCTION ANC LUTILIZATION IN ETMI

03 LOSSES ESTINATED 8Y W, EICHBERGER
QPla=, 1968. RATE CONSTANY OVER TIRE

052



TABLE C-2.4. ESTIPATED QUANTITY CF TEPF LOSSES ON FARR AND IN NARREVING
SYSTEP &Y PROVINCES IN ETHIOPIA, 1941 TO 1980
(UNITT NETERIC TONS)

LSS SES

YEAR ARUSSE BALE BEGENDER ERITREA GEMNU COFA  GOJAN HARAR ILLYUSAROR KAFFA SHOA S10ARQ TIGRE WOLLEGA woLLo TOTAL
1966 4380 1800 41400 2320 2020 46800 4620 2320 1540 40060 4380 13440 22300 38060 257200
19617 4400 2060 41660 2320 2840 67020 4920 2320 1020 50440 4460 15320 22300 38300 28C800
1958 4500 2120 42340 2380 2920 67740 4760 2380 1860 21600 47a0 15620 22500 3916C 264640
1968 4840 2160 42300 2420 2100 67620 5120 2700 2160 33080 4840 13900 a2s00 394480 268620
197¢C 4920 2180 42380 2720 2720 47730 3100 arze 2440 34040 4920 18100 23200 40840 272380
197} 5040 2460 42020 2760 2820 ¢8380 522C 290¢ 2370 34600 3940 15960 23640 41220 275380
1972 5200 2620 43040 2880 2820 68920 3320 3060 2440 53740 seeo 16040 23260 4186C 278980
1873 5360 2760 43206 3600 2840 69240 5440 3220 2360 94820 6240 16120 33240 42500 282600
1974 3540 2920 43460 3120 2840 49340 5540 3400 2700 57900 4400 16180 23320 43140 206200
1978 3700 3100 43680 32¢0 2040 69880 3660 3540 2020 4040 6980 16240 23400 43829 250000
167¢ s880 3260 43840 3380 20400 70160 5760 3740 2960 60140 7360 16320 23460 44480 293560
1977 6060 3440 44040 3320 as6¢ T0440 5880 3920 3100 41300 7780 16340 23540 49100 297420
1978 8240 3s2¢ 44220 3660 2640 10720 3900 4100 3240 62400 9160 16440 23600 43860 3gitaQ
1979 6420 3800 44400 3800 2860 70980 6100 4300 3380 63440 8380 16300 23660 46560 3035000
1980 6600 3960 44560 3%60 2860 71220 6220 4480 33540 84840 9000 16360 23700 47260 308800
SCURCE s

CALCULATED FROM TOVAL PRODUCTION AND 208 LCSSES ESTIMATEDC BY W. EICHRBERGER,
®FOCD PRODUCTION ANC LTILIZATION IN ETMICPIA®, 1968. RATE CCNSTANT OVER TINE
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TABLE C-2.5. ESTIPATED QUANTITY OF WHEAT LOSSES ON FARM AND MARKETING
SYSTEM BY PROVINCES IN ETHIOPLA, 1961 TO 1980
CUNIT: METERIC TONS)

LOSSES

YEAR ARUSSIT BALE  BEGEMDER ERITREA GEMU GOFA  GOJAM HARAR ILLUBABOR KAFFA SHOA SIDARO  TIGRE WOLLEGA  WOLLO TOTAL
1946 18735 770 8310 2220 (11] 9540 $760 1110 100 37693 1665 7980 0 11190 110863
1987 18990 4800 £265 2235 900 9495 seo0s 1110 1110 37995 178% £040 0 11175 111705
1958 19368 «980 0265 2285 900 9510 5895 1128 1125 38739 1813 2040 ° 11205 113220
1989 19845 5160 8370 2293 91s 9403 5830 1140 1140 39570 1830 1920 o 11130 114570
1970 20235 s263 8430 2340 1050 9600 sss0 1170 1170 40830 1995 Taas 0 11235 117018
1971 20625 s3gs asas 2550 1038 9703 sees 1170 115 ©0950 1980 s11s ¢ 11385 118543
1972 21000 ss0s 8380 2628 1050 97%0 5893 1188 1260 #1550 2080 8160 o 11430 120030
1573 21405 5623 8040 2100 1080 9810 se10 1188 1308 a2193 2009 8220 o 11490 121830
1974 21700 5743 8700 2778 1110 9870 se23 1200 1335 42180 2143 e2e3 0 11850 12318
1975 22140 seso 8748 2850 1140 9915 5925 1200 1380 43320 2190 #310 0 11380 124543
1976 22500 ser0 8790 2925 1170 9960 3923 1215 1410 43903 2233 8358 0 11623 125985
1977 22860 8090 se3s 3000 1200 10009 se2s 1215 14358 44443 2298 8383 ° 11870 1;:;:3
1978 23208 6193 880 3078 1218 10030 3929 1230 1489 4988 2300 sa30 ° 11700 |z’q3°
1979 23520 6300 8910 3150 1248 10080 3923 1230 1530 45485 2388 8460 0 11730 1 20
1980 23868 6420 r9ss 3210 1275 10110 se2s 1248 1360 #6003 2430 2490 0 11760 13
SOURCE ¢

CALCULATED FROR TOTAYL PRODUCYION AND 1SS LOSSES ESTIMATED 8Y W. EICHBERGER,
*FOOCD PRODUCTION AND UTILIZATION IN ETHIOPIA®, 1948. RATE CONSTANT CGVER TINE
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TABLE C-2.6, ESTIPATED QUANTITY CF PULSES LOSSES ON FARK AND IN NARKETVING
SYSTEP Y PROVINCES IN ETHIOPIA, 1961 TO 1960
(UNIT: FETERIC TONS)

LOSSES
YEAR ARUSST BALE BEGEMDER ERITREA GENU GCFA  GOJAM HARAR JLLUBABOR KAFFA  SHOA stoare TIGRE WCLLEGA wCLLG TOTAL
1966 1245 173 3070 208 23¢C 3763 22C0 435 290 7905 695 1680 780 628C 28958
1567 1265 170 3040 200 23¢ 37130 215¢C 430 285 7038 690 163% 778 6255 28690
1568 1255 200 2990 200 253 3675 211¢ 423 288 7010 (11} 1593 (1.1 6218 285¢CC
1969 1265 200 3020 200 260 3600 2100 430 s 7078 720 1010 80s 6265 20748
197¢ 1265 200 3015 200 289 3678 2070 43¢ 13 7928 720 1580 (1.1} 0260 28745
1971 1315 210 3C10 203 27¢ 3750 212% 460 320 811s T4C 1615 830 645C 949
1972 1330 220 3085 210 275 3769 212% 470 330 8193 5% 1640 845 osis ngag
1973 1350 229 3100 210 209 3780 2120 480 338 82710 770 1643 (11} 638¢C 30000
1874 1363 238 3110 210 208 3790 2120 415 340 5333 780 1650 (T1] 6635 30205
197¢ 1380 240 3l2¢ 219 290 3800 2120 495 350 sA1S 793 1693 80 6380 30453
157¢ 1385 248 3130 218 299 31810 2118 505 35% 8475 [ L1} 1659 890 6155 30645
19717 1410 255 3140 219 300 3820 2110 518 360 8540 818 1680 900 6803 30845
1978 1425 260 %o 213 308 31830 2110 s2¢ 368 8803 830 1663 s10 686C 31030
1979 1440 265 3160 220 31C 3840 2108 530 370 8670 240 1665 920 %10 31245
198¢C 1455 210 N1 220 315 385C 21¢% $40 380 8730 850 167C 93¢ 6965 31450

SGURCE 3

CALCULATED FROM TOTAL PRODUCTION AND ST LOSSES ESTIFATED 8Y we EICHBERGER,
®FOCD PROCUCTICN ANC LTILIZATION IN ETMIOPIA®™, 1968. RATE CCNSTANY OVER TINE
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TASLE C-2¢7. ESTIRATEO QUANTITY OF CILSEEOS LOSSES ON PARR M0 IN MARKETING
SYSTER QY PROVINCAS 1IN STNIOPIA, 1441 TO 1900
(UNITs RETERIC YONS)

Lasses

YEAR ARUSST SALE SEGENDER ERITREA GEMU GOFA  GOJARM HARAR ILLUSAROR KAFFA SHOA S1DARO TIGRE WOLLEGA wotLo TQTAL

1966 280 40 4439 7ns 20 4100 1430 130 2063 2943 130 1110 430 2840 18410
1967 290 60 4410 700 20 4200 1500 133 218 3033 133 1130 (1 1] 29195 19470
1568 300 60 4025 (1] 20 4240 1570 160 240 3093 160 1143 480 3013 20113
1969 323 (] 4943 240 20 4230 1993 108 208 3163 103 1143 490 3023 20473
1970 333 109 S139 8e0 20 4230 1633 1%0 T 3243 190 11%0 543 3040 20970
1971 350 103 5319 909 20 4373 171s 199 283 3300 200 1210 360 3.35 21650
1972 368 119 $s510 93 29 4430 1700 209 308 3370 213 1233 %90 3163 222593
1973 383 130 3713 9% a3 4490 18850 213 s20 3448 230 1260 620 . J2z0 229093
1974 400 149 5930 1033 a3 4330 1920 240 e 3913 243 1290 630 3270 235383
1973 420 160 6143 1000 a3 4460 1993 293 398 33%0 200 1313 680 3320 24200
197¢ 440 178 (213 ] 1129 29 4649 2063 270 3719 3059 280 1349 716 3370 24848
1977 460 193 383 1178 a3 4690 1140 290 393 3728 300 1370 748 3410 25503
1978 480 210 6829 1223 a3 4733 2220 310 420 3793 320 1393 780 3460 26200
1979 s00 230 7069 1280 a3 4778 2300 330 440 3870 340 1428 [ 2 %] 3809 26900
i1sec 523 230 7300 1330 30 4800 2380 330 460 3930 360 1450 830 3%54C 27598

SCURCE:

CALCULATED FRON TOTAL PROCUCTION AND ST LOSSES ESTINATED 8Y we EICHBERGEA,
“FOCO PRODUCTION AND LTILIZATION IN ETNIOPIA®, 1968. RATE CONSTANY OVER TINME
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TABLE - T-3.1. ESTINATED KET SUPPLY OF BARLEY 8Y PROVINCESIN ETHIQPIA, 1986 TO 1980
(UNITs METERIC TONS)

NET suPpLY

vear ARUSSI _ BALE  BEGEMOER ERITREA GENU GOFA  GOJAN WARAR  ILLUBABOR  XAFFA SHOA Stoame  Tront  woiieer wea o
1986 161C86 13229 113800 7760 227184 107064 41344 18699 7050 167210 9948 35003 34684 144158 9

1567 1es118 15826 112563 ses1 23106 198876 42032 19761 9330 169740 11108 36223 35256 143200  <80ere
1968 178322 16344 117643 9609 20680 197749 43488 21084 12047 181404 1817 30687 18475 152183 1041732
1289 179438 16358 113558 10160 20187 197923 42846 20085 12176 188120 12979 40354 20877 153890 1053942
1970 13878 16760 116866 1178 26660 198768 43738 21433 12377 1sse2s 13168 a0847 40782 135347 1070124
1971 191280 18307  11900% 11679 27217 204051 45143 23206 14410 196129 14190 a3201 a3e01 ,

1972 197712 19304 120074 12407 28178 207087 assal 24389 15923 202132 15073 48940 3642 139436 113033
1973 204478 20301 1211%6 13221 29087 210233 as022 23504 17512 208399 15960 777 AT962 161743 1149421
1974 217 21370 122084 16021 29972 213154 4Te18 2ea11 19183 215108 16930 48673 50354 163864 1200326
1978 210225 22452 122810 14034 30958 2i5%s 48342 20071 20940 221709 11900 30480 S274s 163922 1231533
1978 223016 23608 123%e3 13733 s1e3e 216131 49138 29402 22768 228483 18983 82674 ss308 167908 1

1977 232763 24739 124151 18716 33008 221444 49948 30019 20687 233437 20010 34733 3800 169894 1aeasas
1978 260267 23097 124451 17601 33978 223900 50439 32222 26730 202516 21137 se90¢ 0739 171710 1329129
1979 247938 2131 124924 10883 35044 224374 51383 310 28903 249816 2277 3908 63562  1733a% 1342093
1980 233812 28646 125098 19640 0115 22049 32023 1198 31 254970 23408 41330 66336 174944 1395423
SOURCE 3

MET SUPPLY = TOTAL PROOUCTION - (SFED & LOSS AND NON-FCOD USES).
SEE TASLES 3.2, C-1.1 AND C-2.1.
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TABLE ~ -1, >, ESVIRATED NEV SUPPLY OF CORN 8Y PROVINCESIN ETHIOPIA, 1966 10 1980
(UNITs METERIC TONS)

NET SUPPLY
YEAR ARUSSE BALE  SEGEPDER ERITREA CGEMU SOFA  GOJAM HARAR 1LLUBABOR KAFFA SMOA S10ARO TIGRE WOLLEGA woLLo ToTAL
1966 15520 2123 36060 40%0 47603 24670 84255 45720 73278 78130 106570 3%650 137735 12338 10;622
1967 15778 212% 36525 4810 4750S 25729 86155 43590 74250 78500 1080CS 36150 140315 12205 ;1 :7,
1968 15945 212% 36950 5530 47360 26070 873%0 LYY.TX 715825 78080 109330 35935 142265% 12285 21 4
1969 16073 2210 37463 6290 48690 26410 88495 47370 77563 77520 110690 36355 143985 1246C 131530
1970 18375 2293 37340 0623 50855 260198 92878 49280 80718 80670 114270 37120 14979% 12970 7613
1971 18495 2720 39163 6590 S0148 28780 94500 51310 82788 81238 118155 3T6aC 153960 1292¢ 11:«38
1972 19085 2890 39760 7000 s056C 29480 965195 52600 84770 82035 1207%% 3007S 157380 13100 7940
1973 19765 3180 ar3ss 7410 50980 30099 98538 53805 86670 820845 123170 38425 160339 13190 eonvlg
1874 20355 3318 40860 728 51309 30710 100373 54919 88475 83470 125498 38680 163595 13289 ezzseo
197% 23948 3485 4136% o138 51639 31328 102215 56029 90193 84100 127028 3902% 166630 13463 83840
197¢ 21540 3658 41870 8450 s196c 32030 104055 $7230 92005 84730 130159 39285 169730 13560 eSgg:S
1977 22130 3910 4228% (11} 5229¢C 325958 10%810 58340 93723 85270 1323098 39540 172615 13650 ::°Zl°
1978 22630 4080 42798 917 525393 33170 137570 $9370 93450 85820 134538 39800 175515 13745 29060
15879 23220 4248 43300 9380 52778 33788 109230 60480 e7170 86270 136708 40080 178408 13839 L3P+
198C 23810 4415 43719 9898 33010 34310 110893 61505 98710 86723 138765 4r230 181110 13930
SOURCE *

NET SUPPLY = TOTAL PRCOULCTION - (SFED * LOSS AND NCN-FOOC USES).

SEE TABLES 3.3, C-1.2 aM) C-2.2.
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TASLE - ¢-3.3. ESTINATED NEV SUPPLY OF SORGHUN BY PROVINC
({UNIT: METERIC ToOmS)

RSIN ETHIOPIA, 1946 TO 1980

KET sSuPPLY

YEAR ARUSS ] SALE SEGEFDER ERITREA GENU GOFA  GOJAM HARAR fLLUSABCR KAFFA *u0A S10ANC TIGRE WOLLEGA uOLLO TOTAL
1966 $790 (1 1Y %6666 34978 29418 79924 273204 31890 19008 52320 40344 54582 91560 133934 964236
1967 6128 990 103782 59046 32076 80440 284530 34782 20004 57486 43600 55974 94524 143016 1018464
1968 7458 1080 111426 45538 35044 02566 295434 36462 21018 60538 46902 59088 97152 15C228 1C707%«
1969 8958 1164 124020 724002 37604 81024 306690 38470 2229 62418 49074 59922 101124 159582 1124038
197¢ 11932 1164 129804 74352 40002 [FLTTY 309708 40770 229%e 64410 31816 $9358 104238 164418 11358114
1971 12668 1254 143384 81980 43434 83292 322332 44640 22188 68020 57048 59172 105612 174348 1220130
1872 14730 12480 156308 88860 46920 3196 332790 48090 22482 T2648 6le86 $89A4 108336 184188 12080314
1973 17058 1338 170562 98940 508350 02758 343248 51792 22776 76746 66768 se3se 110982 194640 1344430
197 19644 1428 186402 104940 55122 61894 35400¢ 55842 22986 81204 72282 57576 113628 206064 1413078
1973 22990 1512 203838 114216 59748 80508 364980 60420 23118 25932 T8420 56340 116106 218274 1486002
1976 25884 1802 222938 124452 64896 78810 375966 635250 232%0 90924 85080 54588 118494 231360 1563192
1977 29526 1596 243624 135390 70386 75906 306412 70912 23110 96186 92248 32320 120528 245142 1642914
1978 33612 1686 266430 147390 18500 72522 394954 76302 22992 101898 1001560 49542 122484 259980 1728450
1979 38052 1770 291090 160440 93052 68258 407048 02524 22692 107874 108582 4607 124092 275604 1817154
1s8C 42930 1950 317874 17447s 90036 63120 416604 arl17e 22224 114120 117798 41826 1252%¢6 292200 1909390
SOURCE =

NET SUPPLY = TOTAL PACDUCTION - (SEED ¢ LOSS AND NON-FOOD USES).

SEE TABLES 3.6 C-1o3 AND C-2.3.

AYA



TABLE - “-3.%. ESTIMATED NETY SUPPLY OF TEFF B8Y PROVINCESIN ETHIOFLA, 1968 TC 980
(UNITs RETERIC TONS)

NET SUPPLY

YE AR ARUSS] GALE BEGEMDER ERITREA GEFU GOFA GOJAR HARAR ILLUBABOR KAFFA SHOA S10ANMO TIGRE NOLLEGA woLLo T0TAL
1908 16020 84930 146318 8210 9440 2642770 16230 8100 519% 178190 15378 53510 78375 1374%9% :21::,
1967 15970 74820 147320 [ [ }] 9313 243638 17400 7980 6308 184385 16470 $3720 78710 130220 34 :
1968 16378 7720 150380 8323 9835 249910 16763 8220 6338 108830 16870 %4130 78720 14167S 9501:
1969 17600 T870 149933 [ 2%{.] 8930 249158 10170 93590 73540 194375 170%0 33120 80370 144213 964390
1970 179%0 2988 1518620 9583 9040 246260 18340 9588 [ 1} 1] 198540 17410 Ss0719 01665 148735 981420
19 18425 9050 152663 980% 9415 249690 18569 10330 8170 201198 19900 55525 81255 14992C 9.3:;8
1972 19040 9803 153693 10270 9410 291140 18945 10%80 2040 20%395 212%0 55850 a173cC 152%00 1008 .
19713 196%0 10240 1%a728 10738 9408 2%5251¢ 19445 113593 9109 20971S% 22678 L1 %41 $2120 153079 lol;:’g
1974 20345 10870 155640 11200 9440 2937%0 19848 12310 96%0 214028 24108 386420 §2%0% 157645 lo’ggoo
1978 20960 11585 13esss 11743 9473 233240 20328 12948 10120 218388 25610 Freres $209% 160383 103
1976 21655 12218 157483 12210 9470 238440 20728 13435 10665 222980 21120 5698° 93200 163039 1067:;2
1977 22358 12930 158393 12760 9390 237690 21209 14370 11218 227620 28710 57235 93588 1658395 to::..o
1978 230%0 13645 130243 13309 9343 238830 21403 15088 11788 232333 30200 sTa1s exe00  1e8as  lossen
1979 23743 14355 160093 13830 9540 239948 22000 15880 12310 237080 310e3 s1120 $4190 171400 1a1es
1980 20440 15070 140860 16480 9535 241000 22580 1s3es 12840 241843 33439 57945 ses10 174216 11
SOUNCEs

NET SUPPLY = TOTAL PRODUCTION -~ (SEED ¢ LOSS AND NON-FOOD USES).
SEE TASLES 3.%e C-l.4 AND C-2.4.
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TaBLE

= . -3.5. ESTIMATED

NET SUPPLY

OF WHEAT BY PROVINCESIN ETHIOPIA,

CUNTIT: METERIC TONSI)

1966 TO 1980

NET SuPPLY

YEAv a2ys st BALE BEGEMDFR EtRITREA GEMU GOFA GOJAN HARAR ILLUBABOR KAFFA S+0A S10AMO TiGRe WOLLEGA w3100 10TaL
Lvao ar1so 21718 36985 8780 4003 42298 261065 4778 4183 176180 7285 32095 (1] 49498 so1738
1967 g3 33% 218138 36823 8340 4075 42068 24345 4753 «753 119568 7815 32923 ] 49413 505349
Lnn 8v9¢0 22658 36623 8823 4003 42003 26880 4025 4825 183283 7960 32898 ] 49533 512334
1&ns 9218 23515 37280 2968 4148 41458 24688 5023 4773 187405 7895 32255 [+ ] 49283 519109
1973 9440 23923 373520 9183 4763 42575 260613 5180 49189 193933 8805 31718 ] 45740 531313
1971 R TLL] 24553 38065 10225 4665 42945 24855 5118 5123 1964125 8020 33200 ] 50503 538145
1972 Mecd 25108 38283 10563 %700 43100 24830 5190 5315 196975 8873 33465 ] sores 5449315
1973 v3IT6S 25650 3as585 10900 4808 43365 26903 5190 $520 200130 9040 33753 (] 51023 552614
197« 101483 26205 38888 11238 4928 438630 26975 5263 5640 202933 9293 33973 [ ] s1325 559776
197% 103148 26675 391ie 11563 5048 43810 24975 5263 5833 205480 96460 34190 ] S1470 566033
1870 106813 27218 39335 11900 5168 43990 24963 5335 5953 208283 9628 34408 ] 51688 572682
1977 1004665 277133 39565 12238 5288 44158 24950 5335 6158 210830 9868 34540 ] 51918 579086
1978 108058 28243 39795 12575 5323 44350 264930 5420 6265 213415 10035 34770 ] 52075 585274
1979 109458 28700 39940 12913 5430 44445 24950 5408 6470 2'5623 10203 34903 ] S2220 590673
t980 111060 29255 40170 13165 5550 44553 24950 5493 6590 218195 10370 35048 )] 52378 96777
SIURLE:

MET SUPPLY = TJITAL PRODUCEION -

SEE TABMLES 3.6, C-1.5 AND C-2.5.

(SEED + LOSS

AND NON~-FGOD USES).
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TABLE ~ C-3.6. ESTINATED NET SUPPLY OF PULSES BY PROVINCESIN ETNIOPIA, 1964 TO 1980
(UNIT: METERIC TONS)

NET s.PPLY

YEAR ARUSST BALE SEGEMDER ERITREA GiEwu GOFa GOJAN HARAR TLLUBSABOR KAFFA SHOA S1DANOD TIGRE NOLLEGA HOLLO TOTAL
1966 21231 2989 52694 2880 37 04432 37858 7838 4722 135318 11796 28080 13243 107093 493796
1967 21575 2894 32234 2742 3866 63942 37034 7389 4357¢ 134069 1171e 27320 13163 108727 89266
1988 21407 3413 S1372 2749 4290 43000 3e316 7301 4383 133688 11628 206699 13538 106047 406029
1969 21633 3406 31847 2734 4327 43093 36097 1389 S146 134748 12286 26938 13674 1006902 490239
1970 21641 3413 S1708 2742 4802 62970 35392 7389 5146 13356%0 12227 26399 13682 106844 490248
1971 22452 3581 5271e 2800 4531 64286 34550 1918 5197 136899 12571 27379 14098 11008¢C 503038
1972 22708 37157 529719 2080 4812 [TF1T] 36543 sl 3372 140280 12027 27401 14381 111108 507832
1973 23059 3027 33250 2866 4692 440834 bITLY 0259 5448 141568 13090 27376 14330 112303 811735
1974 23307 4012 53411 2844 4773 43002 384400 4339 5526 1420641 132351 27671 14690 113224 $15131
1975 23556 4093 53586 2924 40833 65108 36440 0%a7 5694 144022 13306 27117 14933 114350 519442
1978 23811 4173 537954 2910 4933 43380 36348 2683 ST7e 145023 13674 27773 15122 115273 522613
1977 24060 434) 53930 2093 501e 63343 36243 s 5847 148120 13835 27878 15290 118119 825970
1970 24316 4422 34108 2881 3094 63718 36243 6931 5920 147210 14098 27970 15430 117054 529434
1979 24564 4302 34273 2961 51718 43901 33148 %106 6000 148303 14259 271978 195626 117887 532693
1980 24820 €583 L2 XY ] 2948 5253 86078 36148 9282 617e 149306 14427 28073 15794 118821 336137
SCURCE 3

NET SUPPLY = TOTAL PRCOUCTION - (SEED ¢ LOSS ANO

SEE TABLES 3,7, C-1.6 AND C-2.6.

NON-FOCD USESS.
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VABLE ~ “-3.7. ESTIMATED NET SUPPLY QF OILSEEDS 8Y PROVINCESIN ETHIOPIA, 1966 TO }980
(UNIT: METERIC TONS)

NET SUPPLY

YEAR ARUSST BALE BEGEMDER ERITREA GENU GOFA Galam HARAR ILLUBABOR KAFFA SHOA SIDANC TIGRE MCOLLEGA woLLo TOTAL
1966 5014 123 ar2s8s 12594 Je2 74245 25730 2344 3697 45726 2309 19886 779

1967 5100 1103 83565 1345¢& 362 76258 27069 2641 lsar 53082 2404 20238 06‘; :ig;: ;;;;;;
1968 5373 1088 87560 14262 382 77028 20381 2898 4328 56213 2840 20522 8704 54493 364040
1969 384 1448 09748 14891 382 76810 28810 2988 4796 57515 3313 20502 (17117 ] 34671 3703564
1970 6023 1901 93238 15223 362 T6741 29533 3458 4884 58971 3403 20883 10264 94924 378310
1971 6293 1915 98551 16066 362 79500 30989 EE1Y Y Sles 59995 3586 21679

1872 6574 2098 100150 16794 457 80331 32180 3729 3338 61298 3062 22131 :g;;; ;:;g; 2:;;::
1973 8945 2373 103944 17619 454 81662 334089 4103 s811 62700 4138 22585 11276 38264 419342
1974 T221 2832 107927 18444 454 82798 34757 4381 a182 64004 4411 23138 11830 59202 427393
118 %9 2930 111904 19269 454 83734 36139 4456 8458 65404 4608 23587 12384 60138 439331
1976 7962 3208 115981 20092 454 84582 37425 4%3s 6828 66614 5056 24138 1293¢ 81073 4351206
1977 8338 3301 120064 21014 454 43433 38811 s308 7199 67928 5428 24590 13383 61025 463532
1978 8706 3857 124321 21932 454 86203 40287 se81 T665 69232 5798 25048 14234 02764 476498
1979 077 4230 128982 22947 454 97048 41766 6054 8038 70637 6168 25596 14082 43612 409484
1980 9543 4603 133341 23887 547 87518 43242 6427 8407 71756 6534 26048 15529 64268 501627
SOURCE s

HET SUPPLY = TOTAL PRODUCTION — (SEED # LOSS AND NON-

SEE TABLES 3.8, C-1.7 ANC C-2.7

FOOD USES).
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APPENDIX D

REGRESSION PROJECTION PROGRAM
WITH MULTIPLE OPTIONS

A Documented RFortran Progran
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REGRESSION PRJJECTION PROGRAM WITH MULTIPLE GPTIONS

PRGFFSSUR RICHARD PHILLIPS
DEPARTMENT OF ECUNUMICS
KANSAS STATE UNIVERSITY

le PROJECTION MODEL OPTICNS INCLUDE (MOUEL IUENTIFIED IN PRINTOUT):

EXPONENTIAL {(VARIABLE STARTING AND ENDING EXPONENT)
LOGARI THMIC (BASE E)
L INEAR
GIVEN RATE
2. OPTION FOR ESTIMATING Y-DATA FROM UP TO 8 RELATZD VARIABLES
(DIFFERENT PROJECTION MODEL MAY BE USED FOR EACH X~VARIABLE)
3. OPTION FOR CUMBINING X~VARIABLES BY +, *, -3 OR /

4 UOPTIUN FOR FITTING SUBAREA TABLES (E.Gey COUNTY) TO COLUMN TOTALS

Ye HPTINN FOR INSERTING OVERRIUE DATA IN PLACE GF Y-ESTIMATES IN
SUBAREA TABL:S

6. UOPTION FOR FITTING AND PROJECTING CYCLE (EoG.y SEASONAL) PATTERNS

7« UPTION FOR PRUODUCING SECUND SET OF TABLESy EeGey CONCENTRATE
8. OPTIUN FUKk PUNCHING CARDS OF QUTPUT TABLES

9. WUPTIUN TO UMIT PRINTING STATL X-TABLLS

10« VARIABLE YEARS UF INPUT AND YEARS CF PROJECTIONS

11. VARIABLE NUMBER (OF COLUMNS AND NUMBER OF PAGES UF (QUTPUT TABLES
12 UPTION FOR PRINTING MORE YEARS QOF DATA THAN USED AS INPUT

13. UP TO 5 LINES FOR TABLE TITLE ANU COLUMN HEADINGS

14. DPTION FOR PRINTING DATA SOURCE AND METHUDOLUGY FOUTNOTES

1%« OPTIUN TY GMIT PRINTING A, By AND R-SQUALE VALUES

16, OPTIOUNAL TOTAL COLUMN IN STATE PRUJECTIUN TABLES

17« N PRUJECTICN TABLES PER RUN; SEPARATc uATA SETS BY BLANK CARD
18« DIMENSIONED FUR UP TO 37 YEARS AND 78 COLUMNS OF DATA PER SET
19. CORE REQUIREMENT ABOUT 120 K

REAL MATRIXyMATRIN

INTEGFR TUTVECRATEZCAROM,CARDT yCFURM,ATKIP,TABLY
OIMENSTUN MATRIX{40980)4Y{40) 4X(40),1PRT(8U)

UDIMENSION TOTVEC(40),PARHED( 80),CONHED( 80),IHEAD(240) ,CONVRT(40)
DIMENSION BCOEF(8) o IEXCP(19),STATPR(40)YEARPR{40),VECTINI12)
OIMENSION ITITLE(80),MATRIN (40+80)y IOUTLI(L1S)yIPWH (400)
OIMENSTION VECTCR (4U),IDIST(10), IHOLDULBO)

DIMENSION DOCSTA(38), DGCOUN(38)

OIMENSIUN INSET(15)yMULT(40)BRATE(40)

DIMENSIUON STATPJ(40,79),ICRDONO(4O) ITOTNO{40),CUNVEC(40)
DATA 1KSU, IMANHNIKANS/® (CON® ,*TINU® 4'ED)/

FORMAT (80A)})

FORMAT (* *,132('-*))

FORMAT (/)

FORMAT({* ',]6,1319)

FORMAT (' "3 7X4'A',12F10.2)

FORMAT ("' ', 7X,'B?', 12F10.4)

FORMAT (' ?,5X,'RSQ*y12F10.4)

FORMAT(' *,20A4)

FORMAT (*+* ,80X,13A4)

FORMAT {'1)

FORMAT {14,4Xy12F6.0)

FORMAT(®* *,14,4X,12110)

FORMAT (14.4Xy1216)

FURMAT (14,124A2,1216)

FORMAT (20A4)
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99
100
101
102
103
104
155
106
107
177
188
199
402
404
504

509
511
512
901
902
903
904
999

40

190

193

195

191
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FORMAT(I14,4Xy9F8.0)

FORMAT (* LUGARITHM PROJECTION ')

FORMAT (°* EXPONENT IS *,F5.2)

FORMAT {1014)

FORMAT (' *46XyF6.2)

FORMAT(1514)

FORMAT (144F8.4)

FORMAT(214)

FORMAT (' ANNUAL GROWTH RATE IS 'yF 5.4)

FORMAT (! %y 7Xy*A'912F9.4)

FORMAT (* ,7X,'B'y12F9.4)

FORMAT (* ',5X,*RSQ*412F9.4)

FORMAT (2F8.4)

FORMAT(1615)

FORMAT( LH1,*THE FIRST YEAR OF INPUT FOR PART DATA IS PRIOR TO THE
1FIRST " :AR OF WHOLE DATA.')

FORMAT(® *,8X,124(°'-"*))

FORMAT (9F8.5)

FORMAT(2014)

FORMAT(3X, 19A4,1X)

FOKMAT {LHO 4 * SOURCE:"4/)

FORMAT(1H ,[9A4)

FURMAT (A2, 1X919A4,41X)

FORMAT(® *,7Xy12F6.0)

CALCUL pW)={FLOAT(L))+*u

ATRIP =
TABLY =
DO 40 I 1940

00 40 J 1480
MATRIN(I,d) = 0.0

N iloo

STEP 1. READ DATA FOR SECOND STATE TABLES

ICONCU = 0
IF (TABLY.£Q.0) GO TO 195
DO 193 1 = 1,40

DO 193 J 1,80
MATRIN (14J) = 0.0
TABLY = O

ATRIP = 0

1. SEE IF SECOND SET OF STATE TABLES ORDERED
FORMAT 105 = 14y F Ba4
INSERT BLANK CARD IF SECOND TABLES NOT ORDERED

READ (14105,END=300) IFIRST,CUNST
IF (IFIRST.EQ.O0) GU TU 8¢

IF (IFIRST.EQ.9999) GO TO 300
ICONCU = 1

00 191 1 = 1,40

CONVRTLI) = CONST

2. READ FACTORS FUR CONVERTING FOR 2ND SET CF STATE TABLES
FORMAT 105 = l4y F 8.4
OMIT IF SECONO STATE TABLES NUT ORDERED
INSERT BLANK CARD IF CONVERSION FACTOR CONSTANT OVER TIME
[F CONVERSION FACTOR CARDS INSERTEDy FOLLOW WITH BLANK CARD


http:1,7X,12F6.0I

OGO AC OO OO0 NN AT 00O0 OO0 N

[aEaNel e X3 R e NaNaNal
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192 READ(1,105) IYEARy CONST
IF (IVEAR.EQ.Q) GO TO 90
IPOSI = IYEAR-IFIRST+1
CONVRT(IPOSI) = CONST
60 70 192

3., READ TITLE CARDS FOR SECOND TABLES IF ORDERED
(1) 2 CARDS (CENTERED IN 130 L OLUMNS) FOR LST LINE OF TIVLE
(2) 2 CARDS AS ABOVE FOR 2ND LINE OF TABLE TITLE
FORMAT 96 = 20 £¢4
OMIT IF SECOND STATE i(ABLES NOT ORDERED

90 READ(1,96) (CONHED(1)s1 = 1,20)
READ(1496) (CONHED(I),I = 21,40)
READ(1,96) (CONHED(1)41 = 41,60)
READ(1,96) (CONHED(I)sI = 61,80)

STEP 11, READ CONTROL CARDS AND DATA FOR MAIN STATE TABLES

4. READ MASTCR CONTROL CARD FOR STATE PROJECTIONS:

NI = NUMBER OF YEARS INPUT TO READ IN

NU = NUMBER OF YEARS DATA TO USE FOR FITTING REGRESSIOA

1X1 = BEGINNING EXPONENT, READ AS INTEGERsE<Gyele2 ENTERED AS 2
IX2 = ENDING EXPUMENT FOR LAST PROJECTION TO BE FITTED -

NP = NUMBER OF YEARS TO PROJECT

NC = NUMBER OF CODLUMNS (STATES) TO PROW.CT (INCLUDE ONE EXTRA
FOR YEAK COCI.UMNs BUT NONE FOR TOTAL COLUMN)

NCS = NUMBER OF LARDS PER YEAR PER VARIABLE

IYIN CALENMNDAR YEAR OF FIRST DATA FUR FITTING PROJECTION

NFAC = NUMBER OF X VARYABLES (Y = 1)

LPRJ = LOG RATHEZR THAN EXPONENTIAL MODEL: YES = 19 NO =0

NOTL = OMIY TOTAYL IN STATE TABLES: VYES =19 NO =0

IFORM = FORMULA FOR ESTIMATING Y FROM X

A + 8X

A X BX

A - 8X

A [/ BX

NOPRT = OMIT PRINTING STATE TABLE FOR THIS VARIABLE: YES = 1y NO = 0

RATE = PROJECTION AT A GIVEN RATE: YES = 1y NUO = O

H U g n

1
2
3
4

CARDM = PUNCH CARDS OF MAIN STATE PROJECTIONS: YES = 1y, NO = 0
CARDT = PUNCH CARCS OF SECOND STATE TABLES: YES = 1y, NO = O
CFORM = CONDENSED READ FORMAT FOR STATE DATA = YES = ]y NO = 0
NOMOD = OMIT PRINTING TYPE OF PROJECTION MODEL: YES=1, NO=0

FORMAT 512 IS 20 1 4
THIS CARD MUST BE INCLUNED FOR ALL RUNS

B9 READ (19¢512) NIgyNL,IX1oIX29NP4NCyNCSyIYINgNFACoLPRJyNOTL,
1IFORMyNOPRTyRATE yCARDM4CARDT yCFORM¢NOMDD

5 READ A INTERCEPT AND B-VALUE FOR THIS X~VARIABLE
FORMAT 402 = 2 F 8.4
THIC CARD 3UST BE INCLUDED FOR ALL RUNS
IF Y-DATA ARE PROVIODED DIRECTLY, ENTER 1.0 IN 2ND FIELD

READ{1,402) ACEPT,NCOEF

6. READ NUMBER OF CARDS AND COLUMNS OF INEUT
FORMAT 404 = 16 1 5
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16
47

44

21v

405

THIS CARD MUST BE INCLUDED FOR ALL RUNS
READ (19404) NCS,(INSET(I)yI=1,NCS)

7o READ NUMBER OF PAGES AND COLUMNS GF LUTPUT
FORMAT 404 = 16 | 5
THIS CARD MUST BE INCLUUED FOR ALL RUNS

READ{1,404) INC, 10UTLI
IF (RATE.EQ.0) GU TO 44

6. IF PROJECTIUN RATES GIVEN, READ THE RATFS
OMIT UNLESS PRUJECTION AT A GIVEN PEKCENTAGE RATE
FGRMAT 105 IS I 4, F 8.4
IF PERCENTAGE RATE CONSTANT THROUGH TUTAL PROJECTINDN PERIUD,
INSERT FIRST CARD FULLUWED BY OUNE SLANK CARD
IF PERCENTAGF RATE VARIES CVFR TIME, INSLRT RATES FOR
EACH YEAR, FULLUWED BY UNt BLANK CARU

READ (1,4105) ISTART,WRATE
DN 46 1 = 1,40

JKATEC(L) = WRATE

ReAD (1910%) IREST,ARATE
IF (IREST.EQ.O) GIJ TO 44
1POST = IREST ~ 1START + 1
BRATE (IPNSI) = ARATE

G TU 47

CUNTINUE

REWIND 4

INO2 = INU %2

ISINGL = 0O

DO 210 I = 1,10

Yo REAU TITLE CARDS FGR STATE TABLES AS FLLLUWS (10 IN ALL):
FORMAT 1 = 80 A 1

CARDS (CENTERED IN 130 CULUMNS) Fuk 1ST LINL UF TITLE

CARDS AS ABOVE KOk 2ND LINE GF TAGLE

CARDS AS ABUVE FUR 3RD LINE OF TABLc TITLE

(4) CARDS AS ABOVE WITH "STATE™ CR UTHER IDENT. OF CULUMNS

(5) CARUS FOK 2NN LINE UF COLUMN HLAUINGS (UR BLANK CARDS)

THIS CARD MUST BE [NCLUDED FUR ALL RUNS

(1)
(2)
(3)

NNV

REAU(1,y1) ITITLE
WRITE(4y1) ITITLE
> 405 1 = 1, INU2
IN3 (I-1) * 20 +1
IN4 IN3 + 19

10. READ CULUMN HEADER CARDS FOR STATE TABLES (INO X 2)
FORMAT 96 = 20 A 4
ARITE FORMAT IS 15, 4Xy 12 110 ON 2 CARDS FOR 132 COLUMNS
THIS CARD MUST BE INCLUDED FUR ALL RUNS

READ(1996) f IPWH(L) 4 L = IN3,IN%)
CONTINUE

11. READ SUURCE OF DATA FCOTNOTES (2 CARUS;BO COLUMNS EACH)
FURMAT 901 = 3Xy 19 A4, 1X
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420 READ(1,901) (DOCSTA(J1)4Jd]1 = 1,19)
KEAD(1,901) (DOCSTA{J1)eJ1l = 20,38)
WRITE(49y901) (DOCSTA(J1)sJl 1419)

WRITE(4,901) (DOCSTAtJ1),J1 = 20,38)
415 CUNTINUE
REWIND 4

ICUE 1S SIGNAL FOR DUOING COUNTY TABLES

ICUE = 0

IF (NC.EQ.J) NC=10
IX1=IX1+1
IX2=1X2+1
ND=NI=-NU+1
NE=NI-NU

NUO=NI1+NP

NPRO = NI +1

WRITE (3,26)

ICNS=1
DU 403 I = 1440
PG 403 4 = 1,y 80

403 MATRIX{I¢J) = Ce0
IF (ATRIP.EQ.NFAC) GU TO 406
DO 211 MP = 1, NCS
ICN3=ICN9 + 1
ICN9=1CNS+INSETIMP)
DO 211 I = 1, NI

12. REAG STATE INPUT DATA, ASSEMBLED IN FOLLUWING ORDER:
CARD S&T NUe 1, ALL YEARS
CARD SET NO. 2y ALL YEARS
FORMAT 99 IS 14,y 4X, 9F8.0 (REGULAR)
FORMAT 76 IS [494Xe12F6.0 (CUNDENSED)

IF (CFORM.EQ.1) GO TO 70
READ11599) 1YR, (MATRIX(I9J)9J=ICNB,ICNS)
GO TO 211
Tu READ(1,76) IYR,(MATRIX(I,J)9J=ICNB,ICNS)
211 CONTINUE
406 LIM = NI+NP
DU 401 1 = 1,NU
401 MATRIX (l,1) = IYIN + 1 -1

13. SEE WHETHER OR NOT CYCLE FACTURS ARL TU BE USED
FORMAT 103 = TXyFb6e2
INSERT BLANK CARD IF NC CYCLE FACTORS INCLUDED

IF (ATRIP.EQ.NFAC) GO TO 214
READ(1,103) VECTOR(1)
IF(VECTOR(1)+£Qs0.0) GO TU 214
D0 212 1 = 2,N0

14. READ IN THE CYCLZ FACTORS
FORMAT 103 = TXyF6.2
OMIT IF CYCLE FALTORS NOT INCLUDED

212 READ(14103) VECTOR{(I)



alalel

aEalalsislelsNe e e el e NN al ool e ot a e

OO cC o (aNeNaNaNeNeal

aNeEzXaXnl

268

DU 213 1
0c 213 J

LyNI
29NC

[}

STEP Ill. ADJUST STATE DATA BY APPLYING CYCLE FACTORS

213 MATRIX(14J) = MATRIX(I,J)*VECTOR(E)
GO 7O 216

214 DO 215 1 = 1,4NO

215 VECTOR{I) = 1.0
GO TO 216

STEP Xle. READ CUNTKROL CARDS FUR COUNTY TABLES
15. READ MASTER CUNTROL CARD FUOR SUBAREA (CUUNTY) PROJECTIONS:

ISTATE = IDENTIFICATIUN NUMBER OF STATE
REMEMBER THAT COLUMN 1 1S FOK YEAK

IX1 = BEGINNING EXPUNENT

1X2 = ENODING EXPONENT

ICYEAR = CALENDAR YEAR IN WHICH INPUT BEGINS

N1 = NUMBER OF YEARS INPUT TO READ IN AND PRINT

IYES = KEGRESSION USED TO ESTIMATE COUNTY DATA: YES

15 NO

NJLUUP = NUMBER OF DATA SETS FOR EACH COUNTY

ISINGL = ONLY ONE YEAK OF CUUNTY DATA PROVIDED: YES = ly NO =

IFEED = CALL FOR SFCOUND SET OF CUUNTY TABLES: YES = ly NO =0
NOMOD = OMIT PRINTING TYPE OF PRUJECTION MODEL: YES=1, ND=0
ICARDM = PUNCH CARDS OF MAIN COUNTY PRUJECTIONS: YES = 1, ND= 0O
LCARDS = PUNCH CARDS FOR 2N SET OF CUUNTY TABLE YE ly NO = 0

S
LPRJ = LOG RATHEK THAN EXPINENTIAL MODEL: YES = 1, NO
FURMAT 104 = 15 1 4
INSERT BLANK CARD IF NO COUNTY TABLES CESIRED

0

217 READ(1,104) ISTATE ¢ IX19IX29 ICYEARy NI IYES 4NULOUP ,ISINGL IFEED,
INOMOU o ICARDM, ICARGS 9 LPRY
IFUISTATL.EQ.0) GC TO 150
NU = NI
ICONCU = IFEED
RATE = 0
16« READ SEQUENCE NF CROP REPUORTING DISTRICTS
FURMAT 102 = 10 1 4
IF TUTAL PRUJECTIUNS TO BE PRORATED ARLC NOT DIVIDED BY DISTRICT,
ENTER "1" IN FIRST FIELD

READ(14102) IDIST

17. READ FCCTNCTES FOR COUNTY TABLES
FURMAT S04 = A2,1Xy19A4,1X FORMAT 901 = 3Xy19A4,1X

READ(1+904) IDENT, (DOCGUN(JL)ydl = 1,19)
READ(1,901) (DOCUUN{JL)4J1 = 20,438)
IFUIYES.EQ.0) GO TO 510

18 IF USEDy PEAD A~INTERCEPT AND B-COEFFICIENTS FOR X VARIABLES
' FORMAT 511 IS 9 F 8.5
UMIT IF CLUNTY Y-DATA PROVIDED ODIRECTLY

READ(15511) ATRCEP, (BCCEF(I)y 1 = 1,NOLUCP)
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19. IF USED, READ CONTROL CARD FOR OVERRIDE DATA
NOEXCP = NUMBER OF OVERRIDE YEARS
IEXCP = CALENDAR YEARS OF OVERRIDE DATA
FORMAT 512 = 20 1 4
INSERT ELANK CARD IF NO OVERRIDE DATA
OMIT IF COUNTY DATA PROVIDEO DIRECTLY

READ(1,512) NOUEXCP,IEXCP

510 ICHANG = ICYEAR - MATRIX(1l,1)
IF(ICHANG) 50145024503

501 WRITE(3,504)

GO TO 505
503 LIM2 = LIM - ICHANG
NP = LIM2 - NI
ND =1
NE = 0
NU = NI + NP

NPRU = NI + 1
LOOPER = L1IM2
DO 206 1 = 14LOCPER
IPARM = | 1CHANG
YFEARPR(T) MATRIX(IPARMy 1)
500 STATPR(I) STATPJ(IPARM, ISTATE)
GO TO 570

nn <+

STEP XIle READ DATA FOR SECOND COUNTY TABLES

502 NO
NP
ND 1
NE 0
NPRO = NI +]
DO 569 J1 = 1,LIM
YEARPR(J1) = MATRIX(J1l,s1)
569 STATPR(JL) = STATPJ(JL,ISTATF)
570 IF(ICONCU.EQ.0) GJ TO 500

LIM
NO-N1

20. READ 1ST YEAR CONVERSION FACTOR FOR UPTIONAL 2NO COUNTY TABLES
FORMAT 105 = 1 49 F 8.4
OMIT LF SECUND COUNTY TABLES NOT ORDERED

READ(14105) IFIRST4CUNST
DO 507 1 = 1440
507 CONVRT (1) = CONST

21. READ CCNVERSION FACTORS FOR 2ND SET OF CGUNTY TABLES
FURMAT 105 = 1 49 F B4
OMIT I+ SECOND COUNTY TABLES NOT ORDERED
ENSERT GSLANK CARD IF CONVERSION FACTCR CONSTANT OVER TIME
IF CONVERSION FACTOR CARDS INSERTED, FCLLOW WITH BLANK CARD

508 READ(14135) IYEAR,CONST
" {IYEARLEQ.U) GU TN 500
51 = JIYEAR - TFIRST +1
CUNVRTUIPGSI) = CUNST
GO TO 508
500 IX1I = IX1 +1
IX2 = X2 +]
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REWIND 4

ICUE = 1

iLoge = 12

IF (ICUNCU.EQ.1) I1LUOP = 16
ICOGUTY = 0

ISUMND = 0

INOCON = 1

STEP XIll. READ DATA FOR MAIN CUUNTY TABLES

DO 520 1 = 1440
DO 520 11 = 2,80
MATRIX{I,11) = 0.0

22. READ NUMBER OF COUNTIES IN TABLE ANO IN CRD TOTAL
FORMAT 106 = 2 1 4
THIS CARD AND ALL THAT FOLLUW TO BE REPLATED FOR ALL DISTRICTS
IN STATE FOK WHICH COUNTY RUNS ARF TO BE MADE
IF 14 CULUMNS IN TOTAL AND 10 COLUMNS ON FIRST SET UF CARDS,
ENTER 10 14 FOR FIRST SET AND 4 U FOR SECOND SET

REAU(Ly106) INUMC, INUINT
IF(INUMC.EQ.U) GU TO 225
INUMIN = INUMC

ICOUTY = 1COUTY +1
ICRONUG{ICOUTY) = INUMC
IF(INOINT.EQ.0) GC TO 213
ISUMNGO = ISUMNO +1

ITOTNO (ISUMND) = INCINT
DO 288 1 = 1,I1LO00P

23. REAU AND STORE TITLES AND COLUMN HEADINGS FOR COUNTY TABLES:
(1) 2 CARDS (CENTERED IN 130 COLUMNS) FUR 1ST LINE OF TITLE
(2) 2 CARDS AS ABOVE FUR SECUND LINE UF TITLE, INCLUDING UNIT
IN TABLE. NUTC: UNITS IN CUUNTY TABLES ARt THOSE 1IN
STATE TABLE DIVIDED BY 10
CARDS AS ABOVE FOR STATE AND CRD IDENTIFICATION
CARDS AS ABOVE FOR “COUNTY®™ OR OTHER IDENT. OF COLUMNS
BLANK SPACER CARDS (UR ADDITICNAL HEADERS)
COLUMN HEADER CARDS, CENTEREDL (N FILLCS UF 19, STARTING
WITH PWYEAR™ AND ENODING WITH “TUTAL®
CARDS FOR 1ST LINE UF TITLE UF 2ND TABLE, IF ORDERED
(OMIT IF 2ND TABLES NOT CRDEREUV)
(8) 2 CARDS FOR 2ND LINE OF TITLE UF 2ND TABLE, IF ORDERED
(OMIT IF 2ND TABLES NUT ORDEREeD)
FORMAT 1 = 80 A 1

{3)
{4)
(5)
{6)

NN

(7)

N

READ(1,1) ITITLE
WRITE(441) ITITLE

INUMC = INUMC + INOCON
INOCUN = INOCuUN 1
IF(IYES.EQ.1) GO TO 515
1IFLISINGL.EQ-1) SO TG 906
00 219 1 = 14NJ

24« READ COUNTY INPUT DATA. NUTE: CUUNTY OATA DO NOT HAVE TO BE IN
SAME UNIT AS STATE SINCE THEY ARE PROPCRTIONED AND FORCED INTO
STATE TOTALS S0 THAT CUNVERSION IS AUTCMATIC.

.
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516
530

225

909
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FORMAT 999 1S 8Xy 12 F6.0

COLS 1 TO 4 = CALENDAR YEAR
COLS 5 TU 6 = STATE IDENTIFICATIUN NUMBER
COLS 7 TG 8 = CROP REPORTING DLIST. NOo. (SEE FURMAT 106)

COLS 9 TU 80= COUNTY DATA IN 12F6.0

NOTE: INCLUDE ONE COUNTY DATA CARD FUR EACH YEAR PLUS ONE
BLANK CARD AT END OF EACH SET UF COUNTY DATA

INOCON, INUMC)

READ(15999) (MATRIX(I4J)sd
GU TO 530
READ(1,999) (MATRIX(14J)»yJ
GO TO 530

INOCONy INUMC)

25. [IF PRUVIUED, READ THE COUNTY OVERRIDE DATA
UMIT IF NO COVERRIDE DATA USED
FURMAT IS IDENTICAL TO THAT IN STEP 24
OVERRIDE DATA SHOULD MATCH YEARS IN STEP 19

IF (NOEXCP.EQ.Q) NOEXCLP =1

DO S16 1 = 1,NULDOP

DU 516 I1 = 14Nl

IYER = ICYEAR + 1 -1

DO 517 I2 = 1,NOEXCP

IF (1YERLEQ.IEXCP(I2)) GO TO 525
CONTINUE

READ(1,999) (VECTIN(IS)eIS5 = 14INUMIN])
DU 518 13 = 1, INUMIN

IPARM2 = INUCON + I3 -1

MATRIX(11,y IPARMZ2) = MATRIX{11,IPARM2) + BCOEF(I)*VECTIN(IZ)
IFlI.6T«1) GU TO 516

DU 519 I3 = INUCON,INUNC
MATRIX{11,13) = MATRIX{I1ls13)¢ ATRCEP
Gu TU 516

READ(1,999) (VECTIN(I6)e16 = 1,INUMIN)
IF{1.6T.1) GO TO 516

00 526 12 = 1, 1INUMIN

IPARM3 = INCCON + [2 -1
MATRIX(11,IPARM3) = VECTIN(I2)

COMT INUE

INUCON = INUMC

60 1O 221

26« SIGNA! TO MUVE TO NEXT DATA SET (STATE OR VARIABLE)
INSERT ONE BLANK CARD (SEE STEP 22)
THIS CARD MUST BE INSERTED FOR ALL DATA SETS FOR WHICH
MASTER CUUNTY CONTROL CARD (STEP 15) 1S PROVIDED.

IF(ISINGL.NE.1) GO TO 908
DEVIDE = 0.0

DO 909 K1 = 2, INGCON

DEVIUE = DEVIDE + MATRIX(1,K1)

27.  CONTROL CARDS AND HEADERS FOR Y-TABLES
OMIT 1F Y-TABLES ARE NOT TO BE PRODUCED .
THE FULLOWING A-STEPS ARE USED WHEN Y-TABLES DESIRED
THESE STEPS ARE INSERTED AFTER ALL DATA FUR THE X-VARIABLES
lA. TC 11A. IDENTICAL TO STEPS 1 TO 11
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CMIY STEPS 12 TO 14
15A. THIS STEP IDENTICAL TO STEP 15
lbA. TU 26A. THE APPROPRIATE OF THESE STEPS REPELATED
IF COUNTY Y-TABLES DESIRED

28 END OF DATA FOR ENTIRE RUN
INSERT 9999 CARD AT END OF DATA FOR ENTIRE RUN
FORMAT IS 14

DU 910 K2 = 2, INUCUN
MATRIX{14K2) = (MATRIX(1,K2)/DEVIDE)
OU 910 K3 = 2,NU
910 MATRIX(K3,K2) = MATRIX(1,K2)
GL TO 911

STEP XIV. COMPUTE COUNTY HISTURICAL DATA

G08 0N 226 1 =
DEVIDE = 0.
00 227 11 = 2,INCCON
227 DEVIDE = ULVIDE + MATRIX(I,11)
LO 223 12 = 2, INGCON
228 MATRIX(1412) = MATRIX([,12)/CEVIDE
226 CUNTINUE
911 WRITE(3,26)
REWIND 4
NC = INOCON

1,NIT
2

STEP IVe PRINT HEADINGS HOFR MAIN AND SELUND STATt TAHLES

21lb IF(ICULEQ.Ll) GO TO 33
DU 281 1 = 1,10
FEIRST = (I-1)#20+1
ISEC = [FIRST+19
281 KcAJ(4+96) (THEAD(I1) 4 11=1FIRST,ISEC)
421 KEAU(44901) (DNCSTALJL) 4Jd1 = 1,19)
READ(49901) (DCCSTAUJ1)4d1 = 20,38)
416 CUNTINUE
REWIND 4
33 DU 60 KK=1X1,1X2,2
INOUT = C
NIl =1
W = le+FLOAT(KK-1)/10.
IF(ISINGL.EQ.1) GO TO 912
[F{ICUE.EQ.L) GU TU 34
IOONL = O
35 IF(ICUNE.EQ.O) GU TO 36

WRITE(3,23) (CONHED(I)41 = 1,20)

WRITE(3424) (CONHED(1)yl = 21,33)
WRITE(3423) (CONHEOD(I)sl = 41,60)
WRITE(3424) (CUNHED{I)yl = 61,73)

Gt T 37

36 CUNTINUE
INCGUT = INDUT +1
IF (NOPRT.EQ.1) GO TO 45
WRITE(3,23)(IHEAD(1),41=1,20)
WRITE(3424) (IHEAD(I)y1=21,433)
WRITE(3,23) (1HEAD(I)y1=41,60)
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WRITE(3424) (IHEAD(1)4I=61,473)
WRITE(3,23)(IHEAD(I)1=81,10G0)
WRITE(3,24) (IHEAD(I),41=101,113)
WRITE(345)

[F (NOMOD.EQ.1) GO TO 39

IF (LPRJ.EQ.1) GO TO 38

IF (RATE.EQ.1) GO YO 42
WRITE(3,101) W

GO 10 39 .

WRITE (3,107) WRATE

Gu TO 39

WRITE (3,100)

WRITE (344)

WRITE(394)
WRITE(3,23)(IHEAD(T),1=121,140)
WRITE(3524)(THEAD(T)y1I=14i,y153)
WRITE(3,23)(IHEAD(I),I=161,18C}
WRITE(3,24)(IHEAD(]I),1=181,193)

WRITE{34509)

IN3 = (INOUT =-1) * 40 +]
ING = IN3 +19

INS5 = IN4 +1

IN6 = INS +}2

WRITE(3,23) (1PwH{I1)y I = IN34IN4)
WRITE(3,24) (IPWH\I)y I = INS5,IN6)
WRITE(3,4)

WRITE(3,5)

IF(IDUNE.EQ.1) GO TO 232
IF(INOUT.GT.1) GO TO 407

IF (ATRIP.EQ.NFAC) GO TO 479

STEP V & XV. FIT THE STATE (AND COUNTY) PROJECTIONS

IF (NOMOD.EQ.l) GO TO 130
I¥ (LPRJL.EQ.1) GO TO 620

IF (RATE.EQ.1) GO TO 630
DO 9 I = 2,4NC

00U 10 J=ND,NI

IF (MATRIX{JyI)eEQ.0) MATRIX(JyI)=.001
Y{(J=-NE)=MATRIX(Jy1)
X(J=NE}=CALC(J~NE,W)

CALL REGINUsXyVyAy,BsRSQ)
MATRIX{NO+1,1)=A
MATRIXINC+2,1)=8
MATRIX(NO#+3,1)=RSQ

IF (NP,EQ.OQ) GO TO 9

CALL FROJUCT (NUsNPysAyByYoH)
LL=NI+1

JJ=NI+NP

00 11 J=LL,yJJ
MATRIX(JoI?=Y(J-NI)
CONTINUE

GO TO 130

DO 623 I = 24NC

DO 621 J = NDy NI

IF (MATRIX(JsI)eEQeO) MATRIX(J9l) = .001
Y{J-NE) MATRIX(Jy1)
Y{J-NE) ALOG(Y(J~NE))
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623

630

635
631
130
131

411
408

440

450

451
455
452
456
453

4517
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X{J-NE) = J - NE
CALL REGINUyXyYyAyByRSQ)
MATRTX(NU+1,1)=4
MATRIX(NU®2,1)=R
MATRIX({NG+3,1)=RSQ

1F (NP.EQ.O) GO TO 623
CALL LOGPRJ (NUJNP,A,B,Y}
LL=NI+1

JJ = NI ¢ NP

DO 622 J =LLyJJ

MATRIX (Jdy1) = EXPLY(J-NI))

CONTINUE

Gu TU 130

CUNT INUE

LT 631 1 = 24NU

o =1-1

CMULTUIL) = (1.C + BRATCULIO))

DL 635 J = 2y NC

MATRIX (I4J) = MATRIX (IUsJ) * CMULTI(IT)

CONT INULE
CONT INUE
IF (ICJtekQel) GH TU 233

STEP VI. ADJUST PRGJECTIONS FUR CYCLE FACTORS

DO 408 I = 14NG

STATPJY (L41) = MATKIX (I,1)

I[F (WCULF.tQ.0) WLOEF = 140

O 411 J = 24NC

MATRIX (l9Jd) = MATRIX (I,J)}/VECTUR (1)
CUNT INUE

STEP VvIl. CALCULATE THE STATE Y TABLE FROM X VARLPABLES

[F (NFACL.EQ.1) GU TN 407

1F (ATRIP.GT.0) GU TO 450

DO 440 1 = 1,4NG

DN 440 J = 24NC

MATRIN(L,J) = WCCEF * MATRIX{(I.J)
CUNTINUE

ATRIP =1

GO TU 407

CUNT INUE

ATRIP = ATRIP + 1

GuU TO (451{452!4531454)9‘F0RM

DG 455 1 = 14NU

N 459 J = 24NC

MATRIN(EsJ) = MATRIN {([,J) + (WCOEF * MATRIX(I,J))
GO TO 407

DO 456 1 = 1¢NGC

N0 456 J = 24NC

MATRIN(I4J) = MATRIN(I,J) * (WCOEF % MATRIX(1,J))
GJ T 407 '
00 457 I = 1.NO

DU 457 J = 24NC

MATRIN(I,J) = MATRIN{(1,J) - (WCOEF *MATRIX(I,J))

GU TO 407
L 458 7T = 14NC
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458 MATRIN(IsJ) = MATRIN(I,J) /7 (WCUEF * MATRIX(I,J))
GU Tu 407

STEP VIII. APPLY A-INTERCEPT FOR STATE Y TABLE

479 TABLY = 1

DO 475 1 = 1,NU

D) 474 3 = 2,NC

MATRIN(I J) = ACEPT + MATRIN(I,J)
474 MATRIK(I4d) = MATRIN(I,J}
475 STATPJ(I+1) = MATRIX(I,1)

STEP IXe PRINT THE STATE UVABLES

4UT NIO = NI1 +1
NIl = NIl + IGUTLIC(INOUT)
I = NIl - NIU + 2
IVIF = NIl - NIO ¢« 3

201 DU 16 N=1,NU,5
L=N+4
NG 13 I=nNyL
If (1.GTNO) GO 10 13
IF(INOUT.GT.1) GO TO 20
THOLD¢ T ) =0
DU 15 J = NIOs NI1
IF (ATRIP.FU.NFAC) GUL TO 21
IF (MATRIX(14J)elTo0) MATRIX{14d)=0.

21 41 = J - NIU +2
IPRTLJL) = MATRIX(I,J) + .5
THOLO(T ) =1HOLO(1 )+ IPRT(JI1)

15 STATPJ(1,4J) = IPRT(J1)
IPRICL) = STATPJ(I,1)
IF (INOUTLLTLING) GO 7O 114
IF (KOTL.LWal) GUJ TO 114
IPRTUIDIF) = 1THOLOD(1)

20 IF (CARDM.EUQ.1) WRITE (2,78) {(IPRT(K)4K = 1,IDIF)
IF (NOPRT.EQ.U) WRITE (39 77)(IPRTU(K)sK=1,IDIF)
GO TG 13

114 IF (CARUM.EQ.1l) WRITE (2478) (IPRTIK) oK = 1,1D)
IF (NUPRT.1Qe0) WRITE (347TT)(IPRT(K),K=1,1D)

13 CONTINUE

16 WRITE (3,5)

160 IF({IDUNE.EQ.1) GO TO 161
IF (NOPRT.EQ.l) GO TO 409
IF (TABLY.GT.C) GU YO 161
IF (RATE.EQ.1) GUL TO 161
IF (NP.EQ.0O) GG TO 161
WRITE(3,44)
WRITE (3,17) (MATRIX{NO#14J)yJ=NIO,NI1)
WRITE (3+18) (MATRIXINU#2,J)¢Jd=NIU,NIL)
WRITE (3,19) (MATRIX(NO®34J)¢9J=NI10yNI1)

161 wWRITE (3,4)

422 WRITE(3,902)
WRITE(3,903) (DOCSTA(JL),J1
WRITE(3,903) (DOGCSTA(JL1),J1
WRITE (3,26)

409 CONT INUE .

1919)
20,38)
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IF{ICONCULLQauU) 630 T1) 410
IF(IDUNELLQel} GUL TU 410
TUUONE = |
G T 35

410 CUNTINUE
It {INOUT.EQ.INT) GO TO bu
[ODUNE = O
G TO 36

STEP Xo  CUMPUTL AND PRINT SECUNu STATE TABLLS

232 0N 230 1 L« NC
DO 251 J NIOGNIT1
Jl = J = NIO +2
231 [PRTUIL) = STATPI(Tod) 2CIUNVRT(])
IPRTLL) = STaTpdil,l)
[F LINGUTLLTLINC) GC T 34
I (NOTL.EWe L) Gu TL 234
IPRTLIDIF) tHOLDC(T)
IPPTLICIF) IPPT(ILIF) »* LhNVKI(I)
It (CAUDT .y yal) wWRITE (2,70) LIPRTUK) oK = L1ylult)
Wkill (J.fl)(lPVT(K)9K=1'lJlf)
G T 239
234 1F (CAKUDT.tWel) nRITE (2,78) (IPRTIK) K = 1410)
WRITE (3,77) (IPRIU(K)yK=1,10)
230 IF(letVel/9%*5) WRITE(3,5)
G 77 leu

[

[T ]

STiP XKVEe  FORCE CLUNTY PROJECTILNS T0 STall TOTALS

233 ICUNCU = [FEEDL
DO 236 1 = NPRUyWNO
DEVID = ©
unN 237 11 = 2y INUCUN
IF(“ATPIX(XIII,QL,OUOC) MATkIX(Ijll, =2 Jel
237 DEVID = DEVIUD + WATRIX(1.,11)
00 238 11 = 2, INOCUN
238 MATRIX(I,011) = (MATRIX(I,1L)/DEVID)*STATPR(I1)*]10.0
236 CUNTINUE
b 239 1 = LeNI
nL 236 11 = 2, INGCUN
IF (MATRIX{Is11).GTule5) GO TO 239
MATRIX{I11) = MATRIX(I,11)}%STATPR(I)}*]ly.0
239 CUNTINUE
GL TU Y914
912 VL 313 1 = 1,4NC
CC 913 11 = 2,INGCON
IF (MATRIX(1,11)aGTele5) GU TJ 913
MATRIX(I,11) = MATKIX(I,11) * STATPR(1) * 10.0
513 CONTINUE

v14 1Kl = 0
IPRINT = |
IK = 0

240 1K = 1K +]
DO 246 | = 1,4NC
TOTVEC(T)
e40 CUNVEC(T)
1

=0
= ¢
ISUMS = TTLINULIK)


http:1F(IOUNEoLQ.11

(2N al el

277

ILISUM = O
261 IK] = [K] +¢1]
FLINE » JTCHDNUEIKRY)
JLlsuM = JLISUM ¢ JLINE
1Pk = [PRINT ¢ JLINE
JORINT = I PRINT ¢]
D) 242 1 = 1412
JHIRST = ([-1) #2240 ¢+ ]
0 = IFIRST 19
247 WEAD (4496) (IHLAD(IL) 11 = IFIKST,ISEC)
I LICONCULeWde0) GU TO 342
REAY (4,90) (PARHEDLII) I = 1,20}
RLAD(4,496) (PARHED(L)y 1 = 21433)
KEAD (4,96) (PARMEOLI) 1 = 41,60)
READLG,96) (PARMEDLT )]l = 01,973)
362 M) 247 1 = 1yNu

Dic 267 11 = IPRINT,IPR2

24T TuIvECHL) = TOTVECIL)¢MATRIEX{T,11)
IO0ONE = O
GO T 244

STuP XVile PKRINT HLAODINGS FOR CUUNTY TABLES

243 WRITL(3,23) (PARHED(I)yl = 1,20)
WRITE(3,24) (PARHED(I)} 1 = 21,33)
WRITE(3,23) (PARHED(I)y!I = 41,60)
WrlTi (3924) (PARHED(L) 9l = 61,73)
TOHONE = ]

Gil Ty 244

244 WRITEA(3,23)(IHEAVDLL)y1=21,20)
WRITE(3,24 ) (1IHFADL])y1=21,33)
WHITE(3923)(IHFAD(L) y1=41,060)
WEITLI3,24)(IHLADITL)  1=61,T73)

265 MRITL(3423)0THEAC(T) y1=81,100)
WHITEC(3,24)CIHEADCT) 41=101,113)
WRITE(3,Y)

IF (LPRJLEQ.L) GL TO 624
IF (NUMUD.EQ.1) GO TU 625
WRITE(3,1i01) W

G T 625

624 WRITE (3,100)

625 WRITE (3,4)

WRITE(3,4)
WRITLE(3,23)(IHEAD(T),1=121,4140)
WRITE(3,24)(IHFAD(I)yI=141,153)
WKITE(3,23)(THEADIT)yI=161,18C)
WRITE(3424)(1HEAD(T)y1=181,193)
WRITE{3,505)
WRITEL3,23)(IHEAD(I)$1=201,220)
WRITE(3424}(IHEAD(]),1=221,233)
WRITE(3,4)

WRITt(345)

JEUIDONE.EQ.D) G TO 252

STEP XVIIl. COMPUTE SECUND COUNTY TABLES

DO 250 1 = 1,NO
NJ 250 11 = IPRINTIPR2



(e Ne'

<50 MATRIX(Is01) = MATRIX(I,11) & CONVRT(1)
y 2S1 1 = 1Ny
251 11 = IPRINT, IPK?
251 CONVECUL) = CUNVLE! (1) ¢ MATRIX(I,11)
¢S5 TFLILISUMG 9ol SUMS) GU Tl 260

STEP XIX. PRINT MAIN (ANC SECOND) CUOUNIY TABLES

M 29438 N
L = N ¢4
) 2% | = N,
TE(TeUTaNU) Ly TL 253
DU 29% J = [PKINT,IPR?2
IPRTUS) = MATRIX(TI4J)40.5
S99 CONTINUE
1YSPR = YLARPR(])
IF LTOUNEtLEWdGL ) GO TN 256
1F (ICARUM.tUda1l) WRITE (2,79%) FYEPKy IDISTUIK )y IDENT, (IPRTIK ),
IK = IPRINT,IPR2)
GL TU 2%4
226 IF (TCARDLS.H UL L) wRITE (2,79) LYRPRyTOISTIK) y LULNT , LIPRT(K ),
1K = IPRINTLIPRZ)
254 WRITL(3,7) [IYRPRy (IPRT(K)y4K = [PRKINT, IPR2)
253 WRITE(3,S)
WRITE (3,4)
GU T 270
260 IF (I0UNELLQ.L) GL TN 259
25 1 = 1yNu
259 TuTved(l) = CONVECLL)
259 VGO 261 N = 14N(1,5
L = N ¢4
DU 262 1 = NyL
IF {1.6T.NU) 6 Tu 261
N 263 4 = [PRINT,[PR2
IPRT(J) = MATRIX{1,J)+0.5
263 CULNTINUE
IYRPR = YEARPR(1)
IF (IDONE.EQ.1) GU TO 264
IF (ICARDM.EUL1l) WRITE (2,79) IYRPRoIDISTUIK) s IDENT,LIPRTIK),
1K = [IPRINT,IPR2)
GL T 262
264 IF (ICARDS.tQel) WRITE 12,79) IYRPRy IDISTUIK) y IDENT o (IPRTIK),
1K = IPRINT,,IPR2)
262 WRITE(3,7) IYRPRy (IPRT(K)yK = IPRINT,IPR2)y TOTVEC(I])
261 WRITE(3,5)
WRITE(3,4)
270 IF(UISINGL.EQ.Y) GO T2 915
IF (TABLY.EQ.1) GO TU 915
[F(IDONELEQ.L) GU TN 915
WRITE(3)17T)(MATRIX(NO+L,4) 44
WEITE(3,188) (MATRIXINO+2,J),J
WRITF(3,199) (MATRIX(NO+3,J),J
WRITE(3,4)

IQNLJ'5

IPRINT, 1PR2)
IPRINT 4 IPR2)
IPRINT, IPR2)

LU | ]

PRINT FOOTNUTES TGO COUNTY TABLES

Yl WRITE(3y902)
WRITE(39905) (OUCGUNIJL)9»J1 = 1,19)



280

60

300
111
505

279

WRITE{3,903) {(DOCOUN(J1)sJ1 = 20,38)
WRITE(3926)

IF({ICONCULFQ.0) GU TO 280
IF(IDUNE<EQ.l) GG TO 280

GO TO 243

IPRINT = JPR2

IF (IPRINT .EQe INOCON) 60 TO 60
IF (ILISUM.EQeISUMS) GO TO 240
Gu TC 241

REVTND 4

G0 T 217

WRITE(3,141)

FORMAT (1H1, 'NORMAL END OF PROGRAM')
CONTINUE

STOP

END

SUBRUUTINE PRUJCT {(NsLsAgByY W)
DIMENSION Y(20)

00 3 I=1,L
YU1)=A+B*FLOAT (N+1 ) *%%W

RETURN

END

SUBROUTINE REG (NeXyYsAgB,R5Q)
DIMENSION X(20).Y(20)

SUMXY=0.

SUMY=0.

SUMX=0,

SUMXX=0.

SUMYY=0,

DG 1 1=1sN
SUMXY=SUMXY+X(1)*Y(I)
SUMY=SUMY+Y(1)

SUMX=SUMX+X{T)
SUMXX=SUMXX+X(1)*X(])
SUMYY=SUMYY+Y({1)*Y (1)

1F (SUMYY.EQeU.) SUKYY=0,001
IF (SUMXX.EQeDe) SUMXX=.001

IF (SUMX.EQeUa) SUMX=,001

IF (SUMY.EQeCa) SUMY=,001

T=N

IF (T.EQe0.) T=.001
XBAR=SUMX/T

YBAR=SUMY/ T

C=SUMXY-SUMY%®XBAR
D=SUMXX-SUMX*XBAR

B8=C/0

A=YBAR—-B#*XBAR

RSQ=C*C/ (D*(SUMYY~-SUMY*YBAR} )
RE TURN

END

SUBROUTINE LOGPRJ (NsLyAyByY)
DIMENSIUN Y (20)

D0 2 I=1,L

Y(I) = A + B%FLOAT (N+1)
RETURN

-END
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APPENDIX %

MAIN AREAS OF CLREAL GRAIWN
AND PULSE PRODUCTION

1966%
Figure

1. Main Areas of Wheat Production

in Ethiopia - 1966 [} . - . . L] L] . L] . .
2, Main Areas of Barley Production

in Ethiopia - 1966 . . . . ] 3 . . . . . .
3. Main Areas of Teff Production

in Ethiopia - 1966 . . . . L] . L] L] . . . .
L, Main Areas of Sorghum and Millet

Production in Ethiopia - 1966, . . . . . .
5. Main Areas of Maize Production

in Ethiopia - 1966 L] L] . . . . . . . . .
6. Main Areas of Production of All

Pulses in Lthiopia - 1966. . . . . . . . .
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*#Clarence J. lMiller et al. Production of Grains and Pulses

in Ethiopia, Report lo. 10. (Standford Research
Institute, Menlo Park, California: 1969), pp. 10,
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