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ABSTRACT

The main object'i-ve of the study was to exami‘ne the ggiona]
pattern of production and the inffterregional flow of cereals in Ethiopié
in 1966 and 1980. A linear prog;amming technique was used to deferﬁine
the optimum d1str1but1on of production and transportation of wheat,
barley, teff, corn and sorghum The objective funct1on was the m1n1m1za;
tion of production and transportat1on costs. :

For the study the country‘was partitioned into tggnty-eight prb-l

ducing districts and nineteen consuming (demand) regions, for which

- appropriate cost coefficients and constraints were defined. The analy-

tical procedure involved the determination of the most efficient regional
allocation of resources to satisfy the 1966 and 1980 consumption require-‘
ments, givép ]?66 and 1980 data. Under both conditions cultivated land
was assumed to réhain gonstant. '

Ex post analysis for 1966 indica%ed that regﬁonai speéfp]ization
according fo the regional comparative advéntage would be beneficial to
the co;ntny. The least cost solution’ to Model I suggested that it wduld
be possible to save up to approximately one million hectares of land_fof
purposes other than the production of the crops in question b} allowing
fégional specialization alone. If fertilizer were applied,kit would be
possible té save up to 2.4‘to'2.7 million hecfgres of land, depending on_
the amount 9f foreign exchgﬁge’allocatet fof feftilizer importation. |

< ’ The 1980 projected demand for the VQrious‘éommodi@ies;uhder in-
vestigation cbu]d not be met withouﬂgincréases in the cu]tivated land or

addit1on of suff1cient amounts of fertllizer which necess1tated the use

of about $227 mi]lion worth of foreygn exchange.
1V ot K 5:_,_4
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Changés iﬁ institutions, infrastructure, economic.ﬁbndﬁtions,‘
and social organizétions were suggested to facilitate théiimp]ementéfioﬁ
of regional specialization. Since implementatioﬁ of thesé programs would
require heavy capital investment, the importance of developing priorities
was emphas-ized. To acquire firsthand. knowledge of the responses of
farmers to\the.ecqnomic.incentives suggested above, pilot pragrams in

iy

selected districts~of thé country should be conducted.
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CHAPTER I
INTRODUCTION

" Purpose and Scope of the Study
\

Ethiopia's present and future economic conditions depend very
heavily on its agriculture. Without improvement in agriculture, its
drive towards g(ewth and'deVelopment-woulq Tikely be hampered. At present

the agriculture of the country is dominated by peasant cu]tivatorsjwho
(;!‘r) . v [T

depend on ;raditionaf techniquestofﬁggodqctionvand q{gtribution. Altﬁough
thg country is primarily agricultural, it has not been able to provide
‘nufritionally adequate food for its rapidly growing population. Unless
the techniqui® of pfoduction and distribution are imprqved. it might even
be difficult to maintain the existing level of consumption in the veny
near future. In the past, general shbrtages of agricultural products and
even sporadic. famines ;ereAnot uncommon in many parts of the country.

Most of Ethiopia's agriculture is concentra%ed in the plateau
portions of the country, mainly in the highlands of Harargie, Arussi,
Shoa, Wollo, Gojam, Begemdir, Tigre, and Wollega. The agriculture of
these regions is characterized by mixed farming. Cereals, pulses, oil
seeds and 11vestock are,raised. Since exen are needed for)draft purposes,
'the_raising of livestock is necessary. Generally these regions are g
densely popdlatedt,and range from 20 to‘160 pérsons per square kilometer.

The highlapd areas are so densely populated that lands too steep for

farming are being cultivated, thus exposing them to sevgreiefosion.

A
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The main reasons for the concentration of settlements in the

C;ntralyPlateau ofxEtﬁ*opi: are: sufficiency of precipitation for dryland
farming, accessibility & mirket areas and other parts of thg country,

and favorable weather conditions from the standpoint of héglth. The

" highlands of the south and southwestern provinces have gehera]]y good

sdil and ample rainfall for agricultural purposes, but these regions are
presently under-occupied, primarily due to severe problems of accessibility.
The lowlands of Ethiopia, too, are presently underutilized due to lack of
water.and health problems associated with these regions.

Expansion of agriculture into the south and southwestern provinces
and into the lowland regions would require heavy investment in infra-
structure such as dams and irrigation facilities, roads, health facilities,
and the like, entailing expenditure levels that are out of reach, especi-
ally in the very near future. Thus, the possibility of expandfﬁg Ethiopia's
agricultural output by bringiné new land; into cultivation is Timited.

With t?e exception of a few}regions, thgfimount of land being ch]tivatéd
together with the amount that is needed for grazing has about exhausted
the effectively avajtdble afea where a great part of the p0pu1atioﬁ Tive.
There is very little in the way of an extensive margin of cultivation in
the areas presently settled under the traditional system of cultivation.

Assuming that there is very little Opportunity for iﬁcrfasing
agricul tural odtput by br%hging new land into cultivation because of
(1) the lack'of unused, cultivatable land in the presently settled high
density areas and (2) the heavy capital commitment necessary to settle
people in the under-occupied_aregs, how can the country incfease its
agricultural output? This is the problem with which this study fs concerned.

Regional specialization 1s;one way of increasing total output and this is



the subject to be?investigated

The goal was to determ1ne the extent of improvement in efficiency
that could be achieved by reorgan12at1on of product1on accord1ng tOn
| reg1onal comparat1Ve advantage Specifically, the question was: Would
it be possible to Sat1sfy 1966 and 1980 demands for the commodities in
question with Iess resource inputs (including land) by a product1on i'
allocation that' recogn1zes reg1ona1Lcomparative advantage? Lnterregional
commodity f]ows were assumed in contrast to the existing practicé of
locally raising most of thé products needed by the family. The hypotheS1s
selected to be tested was that spatial distrtbution of product1on accord-
ing to the prlnciple of comparative advantage would reduce the tota]
national cost of supplying a fixed quantity of goods.

The study also attempted to investigate the possibility of re-
leasing more land in the highlands from use by the five crops (wheat,
barley, teff,] corn and sorghum) considered in this study. The land

released could be used for other crops such as pulses and oil crops, or

be converted to pasture. “ , :;zﬂﬁ'

Objectives of the Study *

\

The study examined quant1tative1y the comparative advantages af
the various agr1cu]tura1 producing éreas in Ethiopia. Emphas1s_qu,on
the determination of geographical location of crop production (namely

- J N . . :
wheat, barley, teff, corn, and grain sorghum) and interregional commodity _

1 Teff (Eragrostis abyssinian) is a Cerea] grain of very sma]]
seeds measuring about 1 to 1.5 mi]limeters in diameter (2.5 to 3 m1llion
seeds per kilogram).
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flows in a nanner consistent with regional comparative advantage and

-w1th both domestic demand and expgst'demand requ1rements

No -two geographical areas are exactly alike in their agr1cu]tural
character1st1cs (5011, ra1nf3]], cropping, type of farm, etc.). Some
regions are more suited than others for the production of particular
agricultural products. An imp]icit assumption of thts study was that,
since regions gre variously endowed with factors of product1on and natural
cond1t1ons, reglonal spec1a11zat1on of production, as dictated by the
pr1nc1p1e of comparat1ve advantage, w1lljincrease total production with a
given amount of total cost. Said in another way,'the fixed fe;e] of
demands for the varvous agricultura] products could be sat1sf1ed with ]ess i
cost., The study a]so prov1ded a measure of the excess pacity of each |
region (that is, slack land area could be used to measure excess capac1ty)
The excess land resulting from the program could be W1thdra n from the
product1on of wheat barley, teff corn and gra1n sorghum aﬂd d1rected .
to other uses such as grazing or the product1on of export - crops not\
included in the study if productlon were a]located,according to regional'
comparative advantage.

The specific objectixes of the study were:

[N

1. To determine the most efficient production patterns among
¥ ¢
proabcing reg1ons for the cghmodities in questlon
2. To determine the 1nterreg1ona1 flow of ‘output, and trans-

portat1on routes and magn1tudes
3. To predict changes in~the patterns of product1on and product

i d1str1but10n resultIng from changes 1n technology (1ntroduct1on of fer-

‘\ . . Y

tilizer use).

4. To study alternative means of'producing'ﬁor'1980 projected



m"‘?.,the geograpnic center,

- demands .
5. To estimate the regionai and national equilibrium product
prices under each program alternative

[

§.  To determine regional rental values (differential rent) of

B

cropland,

Analytical Metnod ,

The mathematical models developed requiréd division of the country
intgzinternally homogeneous producing districts and consuming redions
The country was divided into twenty-eight production districts (Figure
1.1) and—nineteen consumption regions (Figure 1.2). Most of the regional
boundaries coincide with provincial boundarie; Where feasible and f’
necessary, regions represent Awrajas (sub provinces) or groups of Awrajas.
Regions 1, 7, end 18 produce only small amounts of crops and local produc- .
tion is subtracted from the estimated demand of these regions. dne or
more districts were assigned to each of the other sixteen regions in such
a way that each distnict is completely included in a region, Activities
and constraints'werg‘defined for each region and district.

Transportation activities permit the movement of commodities from
regions with excess supply to‘}{izhose with excess denland. A central'))lace_
in each region was selected from which transportation costs were calcu-
lated. These centers represent more or less the central market area for

location with respect to popu]ation. this location not necessari]y being .

13
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FIGURE Y.1
PRODUCING DISTRICTS, ETHIOPIA, 1966 AND 1980

)

{

______ Provincial Boundaries
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FIGURE 1.2
CONSUMING REGIONS, ETHIOPIA, 1966 AND 1980

BEGEMDIR

L )
Gonderl

Note# Each of the 19 consuming regions is deSignatéd by number. Upper
case words, in the map indicate provinces and lower case words

provincial capj tals,

.
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Mathematical Model
The’;afhematical model used in this study was a linear programming
model L1near programm1ng is a spec1a1 case of thé general opt1m1zat1on
model where the obJect1ve function and al] the constraints are linear.
Typxcgl of th1s mathemat1cal tool are inequalities representang functional
cdnstraints of Pesources, and nbn-neggeivity constraints on the.variables
representing the one-wey nature'Of the p;oductidn process:]

The standard m1n1m1zation problem of 11near programming in matrix

notation is as follows ? - @'
Min f(x) = CX SN ) (1.1)
* . Subject to: :” ) .b' ¢ ’
. St s
AX < B : A )
. X 20 . T (1.2)

where: X is a vector representing activities,

C is a row vector of order n, L

B is a column vector of ‘order m, and’

A is a m x n matrix coefficients.

In the standard program, theinumber of COnstraintei m, may‘bear
any relation to the number of variables, n, but typ1ca11y m is greater
than n.

Cereal Crops Included in the Study
wheat barley, teff, corn. and sorghum were the crops considered

in thewstudy. These crops are 1mportant from both the standpoint of

| o Ear] 0. Heady and Wilfred Cand]er. Linear Programmin Methods
V(Ames. Iowa: Iowa State University Press, 1969), Chapter 1. |



consumption and area of land cultivated.~ In 1966 these crops accounted
for about 67 percent ot the total area under corps in Ethiopia (Table
1. 1). * These Crops are also important components of the Ethiopian d1et
Fallowing and a crop rotation program which includes pulses and
oil crops in the rotation is practiced by peasant farmers ccording to
the Blue Nile Basin Study, fa]lowed land in the sample area stu%éfd
compr1sed between 15 and 39 percent othhe cultlvated land. ! Land use
data for 1966 also 1nd1cated that about 15 percent of tqf'cult1vated
land in Eth1op1a was used for pu]ses and 011 crops 2 In addit1on, a
sizeable area of land (usua]ly the marginal land) was used for 1ivestock
- grazing.. In this program ‘the above practices were a]lowed toscnntinue .
unhampered; that«IS the land area used for pulses, oil crops and live-

stook was not 1nc1uded.1nethe resource constra1nts of the various models

of this study. - .

]U S. Bureau of Reclamation, “Appendix VI: Agriculture and.
Economics;" Land and Water Resources of the Blue Nile Basin of Ethiopia
(washington, - USL ureau of Rec amat on, n.d.J, Pp-.

‘ 2Imperial Ethiopian Government, Centra] Statistiqs Office
Ethigpia. Statistica] Abstract of 1967 and 1968 (Addis Ababa. CSO 1968),,
- p. 45, . | | X |
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TABLE 1.1
LAND AREA UNDER CROP PRODUCTION IN ETHIOPIA IN 1966 =

Crop ‘ , ogsgggg%andw
| (Thousand hectares)
Teff ‘ 2,132.7 20.46
Wheat | ~1,008.4 9.67
Barley o | 1,472.6 1413
Sorghun 11,1533 .06
Corn B 1,129.5 . 10.83
ATl Pulses ‘ 940 9,02
Cotton ' 320. 4 o . 3;01%
. Ensete | _ ' | 187.1 o : 1;79\
Industrial Plants - - B 2485 - 2.38
0i1 Crops | | nea : 6.83
vauits'and.Stimulants o 708.1 _;" T 6.79
Vegetables | o7 408 3.91
' TOTAL-‘.J f - '10.421;5:, -

Y 4

-

Source: IEG Central Statistics Office, Ethio ia: Statistical Abstract
of 1967 and 1968 (Addis Ababa, » P. 45; an er,

~ et.al., Production of Grains.and Pulses in Ethiopia, Report
No. 10, (MenTo Park, California: Stanfbrd Rféearch Institute,

~ January, 1969), p. 127

~
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AGRICULTURE IN ETHIOPTA
Introduction

/ngriculture has had a kgy role in the development process of most
countrjés Almost invariably, the initial stages of development wer set -
by agriculture; but as development proceeds, the relative importance of
agriculture'usually declines Since most of the resources of Eth‘opia,
particularly land and labor are employed in agriculture, the mobilization
and eff1c1ent allocation of ‘these resources is a condition for economic

progress The fact that agriculture comhands the major resources of the

, nation also dictates that it be the source of finance for industrial

development at least to the extent of the proportion of resources it

commands‘ \Industrial .development must come about rapidly if the nation -

is to maintain a steady rate of progress |
g Economic progress is set into motion by two 1mportant forces:

(l) agriculture becoming more efficient, and (2) industries, particularl&

agricultural processing and serv1cing industries, growing and inEreagjjgb— L

in importadce As a nation develops the share of the nonagricultural

"»sector of the total productivity of the nation increases relative to =

£

‘agriculture. As rural people migrate to urban areas, the number of people :
.engaged inlagriculture declines. At ‘the same time. agricultural produc-

/

;“oﬁtivity increases to more than offset the decrease in the agricultural

iffflabor forcen This change of relationships betweén agriculture and indus-

try and- rura] versus urban population is desirable because markets need
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to be created for the expanding'agrépu]tural output while the

agricultural sector provides an expanded market for processed goods.
“’The dynamics of growth thus set in motion Wi]] continue with agr’!%&ture,

although important, continuing to contribute less and less of the gross

national product of the country, and employment in agriculture declining

| g

to a low level. : . U

s

_According to John W. Mellor the rate of transtrmation«fron\

v

primarily an agricultural economy to a mixed economy ‘depends on: (1)
the proportion of the labor’force initfally in the agricultural sector,

(2) the rate of growth of the total labor force, and (3) the rate of growth

1

of nonfarm Jjob opportunities.’ - The key to success in the transformation

lies in the rate of capital accumulation in the nonagricuItural.sector”

. as well as in the agr1coltura1 sector. The rate of growth of the non- .

”ﬁ

agricultura] sector can be. expressed as a funct1on of the rate of capital
' ‘formation in the nonfarm sector and the‘development.of complementary

‘institutions. The absorption of the labor-force dis1ocated-from'

o e

: agriculture becomes extreme]y critical at this. stage of deve]bpment The -
larger the rate of increase of population in the ruralxgector. the o
to,provide jobs

Loy

By
faster tée ‘rate of growth must be in the nonfarm secto

and 1ncome ﬁor the Lrowing 1ndustrial labor force. T ,
u?&mportance'of,AgriCUlture to the Ethiopian Economy

I
»
I

n ribution to Gross Domestic Product . (—-.:?' ,/

*%&' L

Agricuiture occupies a dom1nant p]ace in the Ethiopian economy

The overaTl domfnance of agricu1ture 1s refiected 1n 1;5 contF!bution to ;f'-'

"./'

J H. Mellor. The Economits of ’hricu}tural‘Development (Ithaca, eif.i‘ft

TN
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the Gross Domestic Product (GDP) of the country. Agriculture's contri-
bution to Ethipia‘s GDP ir 1967 was 55.6 percent (Table 2.1). Even though
there was a decline in its importance from 64.8 percent in 1961 to 55.6

percent in 1967, it still occupies a dominant positior in the economy.:

LY

nyring the same;dnterval (l961-19 e shate of manufacturing industries
: ’ ‘&

“increased from 12.3 to 16.9 cent. However, the manufacturing sector

is dominated by the prgcessing of agricultural products such as textiles#

food,and beverages, with mining and electricity gaining some ground.
L g .

Contribution to Employment

.l A statistical breakdown of the employment situation of the -
Ethiopian tabor force is not readily available. However, from the'esti-
mated distribution of population between urban and rural areas, one can
get a pretty good idea of industrial versus agricultural employment
, Estimated population for the- prov1nces of Ethiepia in 1967 shows that
_urban.population averaged only 8.1 percent of the total population of
Ethiopfa'(lahle:2~2) The statistics available also show that some 146, 000
o people are employed by manufacturing and service, 1ndustries the Central
| Government autonomous authorities and the armed forces (Table,gv ), .
This figure represent 1.20 percent of the 15 to 59 years age group, male
: and. female population, or 2.49 percent of the male population in the
same age group. |

- The statistics do not include local artisans such as blacksmiths,

5‘f-;potters. weavers etc. who earn all or part of their livelihood from

'such activities. Some peasant communities are self- sufficient in’ almost

~

' every way . ,However, even lf these people were properly accounted for,

'ffthe proportion of the labor force employed in agriculture proper (that

e

. »s’ - ‘-,_'-(:,"
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TABLE 2.1

GROSS DOMESTIC PRODUCT BY SECTOR OF ORIGIN
IN ETHIOPIA, 1961-1967

1961 1962 1963 1964 1965 1966 1967

At Constant Factor Cost of 1961 (E $ Million)

Agriculture? 1504.5 1530.6 1564.9 1598.1 1619.9 - 1650.8 1706.2
Industries?® "286.6  312.7. 372.5 ''364.9 4007 448.8 518.8
‘Wholesale and S ‘f -
Retail Trade . 139.2. :153.5 =]64'$ 185.8 . 204.,5 226.6 2?7.7
Transport and S P ) |
Communication - J0T 8.0 ;8414’ 7.3+ 10.2 ]21741 130.1
s A i - ‘ .
Others® . 321.8" 3525 367.8 385.0 437.3  461:4 488.9
Percengggg_Distribution '
Agriculture 64.8 63.1 62.3 60.7 56.6 56.7  55.6
Industries 12.3 12.9 , 13.1 13.9 14.5 15.4 16.9
- Wholesale and | \ .
“Retail Trade . 6.0 6.3 6.6 7.1‘ 7.4 7.8 7.4
Transport and " ~ ,
Communication . 3.4 %'2 3.4 ""7 4.0 4.2 t2
: . : . &
Other Sources : 13,? 14,5 14.6 14.6 15.5 15.9 15.9

k]

2 Includes forestry, hunting angifishing.

‘ b Includes mining and quar{yih ;Lwﬁﬁufacturing. handicraft and small
~ scale industries, building and construckion, and electricity and water.

~ © Includes bankiﬁg, insurance and real estate, public administration
and defence, ownership of dwellings, educational seryices, medical and health
services, domestic services and others. - A : '
o Spufée: Imperial Ethiopian govpgnment}.c ntral Statisti;s Office
(IEG, CSQ), Ethiopia: Statistical Abst qctk1?627a d 1968 (Addis Ababa:

£ 3 AN 1
T St
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TABLE 2.2

&

ESTIMATED URBAN AND RURAL POPULATION BY PROVINCES OF ETHIOPIA, 1967

Province Tota] | Rura] Urbqn a Percent of‘Urban
Population Population  Population Population
(Thousands of People) ‘

Arussi 1,110.8 1,069.4° 4.4 3.7
Bale 159.8 139.8 20.0 12.5
Beghemder *1,348.4 1,277.9 70.5 5.2

Eritrea 1,589.4 1,324.1 265.3 16.7 *
Gemu Gofa 840.5 818.5 22.0 2.6
Gojam 1,576.1 1,506.3 ¥  69.8 4.4
"« Harargie 3,3%1. 3,189.2 152.5 4.6
I111ubabor 663. 2 637.9 25.3 * 3.8
Kefa 688.4 635.1 53.3 7.7
. Shoa 3,970. 3 3,115.4 -854.9 21.5
Sidamo 1,521.9 1,430.9 . 91.0 6.0
Tigre 2,307.3 ° 2,200.4 106.9 ; 4.6
Wollega $1,829.9 +1,376.0 53.9 3.8
Wollo 3,119.2 3,021.1 98.6 3.2
Total _ 23,667.4 21,742.0 1,925.4' 8.1

% There is no clear definition of what constitutes an urban centre.
However, for the purpose of population surveys, CSO considers all towns with
town chiefs appointed within the framework of administrative-authority as
urban centres. '

Solirce: 1EG, CSO, Ethiopia: Statistical Abstract of 1967 and 1968
(Addis Ababa: Central Statistics ce, 1968), p. 26.

K4

R,
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MT m GROSS VALUE OF PRODUCTION
w ﬁmu (TURING INDUSTRIES IN ETHIOPIA, 1965-1966
~..J Industrial Groups No of Employees Gross Value of Production
v Establishments No. % Value Eth.$ %
Food 73 22,&12 40.3 80,912,000 30.0
Bgverages 39 2,473 4.5 41,954,000 15.6
Tobacco ‘ 2 7 1,003 2.0 7,347,000 2.7
Textiles 25 | 17,040 .31.1 79,082,000 29.4
. Leather & Shoes 20 2,298 4.2 13,074,000 4.9
, Lumber T 31 2,147 3.9 6,405,000 2.4
Building and Nonmetallic
Material 24 3,684 6.7 12.668.000 4,7,
Printing and Publishiqg 23 1,403 2.6 6,405,800 2.4
Chemicals 22 1,618 3.0 9,308,000 - 3.4
Steel, Metal and ¢ :
Electrical 13 930 1.7 12,200,000 4.5
TOTAL 272 54,798 100.0 269,355,000 100.0
Source: IEG, CSO, Ethiopia: Statistical Abstract of 1967 and 1968

(Addis Ababa:

Central Statistics

ot
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is, cultivate the land and raise Tivestock) would continue to be large.

Agriculture's Share of Foreign Trade

Eth1op1a S exports are almost exc]us1ve1y agr1cu]tura1 products.
Coffee has dominated Ethiopia's forergn trade for many years. Coffee,
01l seeds and cakes, pulses, hides and skins. meat and live animals, and
fruits and vegetables comprise Ethiopié's major export commodities, to-
gether accounting for over 90 pencent of the total export earnings
» (Tableﬂ2.4). Coffee is ny far the major export item, constituting over
half nf the total value of exports (56.2 percent in 1966). 0il1 seeds
and cakes, pulses, and hides and skins account for a further 25 to 35
percent of the export earnings (28.3 percent in 1966).

Immed1ate1y after World War II, Ethiopia exported a 1arge quant1ty
.of wheat to Europe, but repent]y it has been a net importer of wheat.
The other cereal crops under investigation have never been important as
far as export markets are concerned.. However, the outlook, particulariy
for maize export to the Far Fast (espeqﬁa]ly Japan),is very promising.

Livestock and livestock products account for a significant por-
tion of Ethiopian exports. The growth in exports of hides and skins has
'been quite substantial in the 1955 to 1966 period (90 berdent) Hides
and skins accounted for some 10 percent of Ethiopia's export trade in
1966. Canned and frozen meat accounted for aénut 3 percent of Ethiopia's
total export earnings. The increase jn export of canned and frozen meat
“between” 1955 and 1966 was about 133 percent.
| ¢
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Soil and Climate of Ethiopia

The State of Soil Information

‘Information on Ethiopian soils is limited. Most 3escriptions of
Ethiopian s0ils ‘are impressionistic 'views. The only chemical anlysis
attempted on a né;ionwide scale was done by the Late Dr. H.F, Murphy in
the late fiffies and early sixties.. During the course of his stay in
Ethopia, Murphy collected and analysed about 6,000 soil samples from
the major agrfcultdké] areas of Ethiopia. The infqrmation presented here.

. . . 1
1s a condensation of his work.

Classification of EtWiopian Soils

’No general clasgificatfon of Ethiopian soils has been made.-
Distinétion is often made only by the color of the soil. Shantz and
Mar'but2 gave the following brief and generé] account of the Ethiopian

's0ils:

; T H.F. Murphy, A Report on the Fertility Status of Some Soils of |
~ Ethiopia, Ext. Stn. BulT, No. 1 (Tmperial Etﬁiopian,follege oF‘Kgriculfure
and Mechanical Arts, Novémber, 1959); __, The .Soils of Ethiopia:
Analytical Data and Notes 1956-58, Experiment Station BulT, No. T, Vol.
(Imperial Ethiopian CoTlege o culture and Mechanical Arts, n.d.);

» The Spils of Ethiopia: lyitical Data and Notes, 1956-58,
Exp. Station BulT. No. T, Vo . mperia op1: ege o ri-
culture and Mechnaical.Arts, n.d.); y Fertility and Other Data
on Some Ethiopian Soils, Exp. Stn. BuIT. No. 4-!!mper1a¥ Ethiopian
CoTTege of AgricuTture and Mechanical Arts, February, 1963); ’
A Report on the Fertility Status and Other Data on Some Soils of :

thiopia, Exp. Stn. Bull. No. & ire Dawa: College of. Agriculture,
HaiTe Sel ty, 1968). _ &

alle Selassie I Universi

““2 Y.L, Shantz and C.F. Marbut, The Vegetation of Soils of Africa.
- (New York: American Geographical Society, 1§g3). S
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Soil Class Area
1. Red loam Central highlands soils.
2. Chernozem Lowest reaches of the western slopes

© toward the Sudan, most extensively in
the Sobat River dra1nage basinr and 1n)
the northwest (south of Metema), and
on the humid parts of the Somali Plateau.

3. _Brown desert Rift Valley and Danakil Plain. .
4. Chestnut brown Eastern part of the Somali Plateau. g

5. " Red sand Southwest Ethiopia.

S0il Nutrients and Availability

While the number of soil samples analysed does not justify general
statements about Ethiopian soils, the work done by Murphy pndvides a
great deal of new information. The genefal areas fromrwhich s0il samples o
were col]etted follow the major highways radiating outvof Addis'Ahaba.
" Since most of the aghicu]ture of Ethiopia Iies’in the areas close to the
‘highways, it is felt that the samples analysed adequately.cover the major
, agricultural areas of Etthpia. In this study, only brief summaries were

provided and interested readers may refer to Murphy s work cited above. y

Lowlandeoils

Soil deVe1opment‘is a,functidn of all of fthe soil forming pro-

cesses--climate and 1iving organisms acting on th@yparent pateria1 on a.

particular topography ever—ahperiod of. time, 'C]imate‘ih"pafticu]ar is»
one of the;majdr factors in soil formatidn. Thellowlands of Ethidpia .
“are generaliy dry and hot“ allowing for Very little vegetative growth,
»chemical weather1ng. and too 11tt1e 1each1ng Because of these factors,

the, soi!s 1n these regfons are y0ung and have an undeveloped soil prof11e.

—
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Organic matter is low due to lack of plant growth. The nitrogen level
is low also because it is a product of the organic matter and activities
of soil forming organisms. Soil leaching is nil and as a resultvsoluble
basic products produced in the limited weathering processes accumulate
in the young soil. Thus, the soils in the lowlands are neutral to gener-

ally basic in reaction.' Available phosphorus was found to be generally

high in the drier regions of the country.

The Highland Soils

Crop production in Ethiopia is largely concentrated in the high-
Tand portion of the coUntry‘which gets sufficient rainfall and where the
climatic conditions are suitable for habitation. Generally speaking,
the results of the soil analyses 1nd1cated that the southwestern provinces
had some of the better soils of the country lhe rich coffee soils of’
Kefa prov1nce are among the best solls in the country. '

-~ In terms of soil reaction, the soils of the western brovinces of
Wellega, Ilubabor Nestern Shoa, Kefa, Begemdir and Gojam showed high
acidity, 0n the other hand the provinces ‘of Hararg1e Arussi, Wollo,
Sidamo Bale T1gre Eritfea and Eastern Shoa were ‘less acidic. The
western prov1nces receive high rainfall which subjects them to a high

degree of leachlng of the basic soil m1nerals and results in a greater

' concentratlon of nonbas1c minerals.

, ! H.F. Murphy, A Re ort on the Fertilit Status and Other Data
~on Some Soils of Ethiopia, PP. 3 The ¢ ' ity or alkalinity
_ -of solTs is‘d"?lned as’ follows. o R . .

| Strongly acid . pH <5.6
' Moderately acid pH 5.6 - 6.0 -
- Slightly ‘acid pH 6.1 - 6.5
Neutral - ' pH 6:6 - 7.3
o - Mildly alkaline - pH 7.4 - 7.8
A S Strongly alkaline pH >7.8 L

. g
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In general, all the highland soils contain an abundant supply of

A‘,,j

organic matter except in the provinces of Eritrea and Tigre where 65.2
percent and 52.1 percent of the samples, respectively, rated beiow 2
percent.] The results for all samples showed 23.5 percent containing .
less than 2 percent organic matter, 19.2 percent containing a medium
amount?(2-3 percent), andufhe rest hawing a high to very hign supply of
organic matter. .

The distribution of nitrogen is similar to that of organic matter.2 |
In Eritrea and Tigre provinces, 61.2 percent and 45.1 percent of the soils :
respectively, contain less than 0.10 percent nitrogen. The lowlands,
which are generally drier, exhibit deficiencies in nitrogen 1evels‘as well '
as in organic matter. For example, 95.5 percent of the samplef'fvoﬁ the
Towlands of Wollo prqnince showed less than 0.16 percent nitrogen. Of
the samples }rom Harar§ie_provinne (which includes samples from the drier :
portions of'tnn-couptfy), 39.7 percent contained less than 0.10 percent
nitrogen. _ . ‘

Phosphorous appears to be a problem in most Ethiopién soils. On
the aVérage, 47 percent of all thg samples analysed rangé from very low

“to Tow in available phosphorus. In those highland regions where the

-

] 1 Nutrient and organic matter contents were classified as follows:
Soils containing less than.2 percent organic matter were classified as -
Tow; 2,0 - 3.0 percent, medium; and over 3.0 percent, high. Soils:con-
tafning less than 0.10 percent nitrogen were classified as low; 0.10 to
0.15 percent, medium; and over 0.15 percent, high. Soils containing less
- than 250 ppm of phosphorus were classified as Tow; 250-750 ppm, medium;
- and over 750 ppm, high. ' A S

2 murphy, A Report on the Fertility Status and Other Data on Some
Soils of Ethiopis, p. il, Flgure 3. - o E ‘
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acidity of the soil-was high, the availabiltty of phosphorous was usually
vldw. On the otner hand, the province of Eritrea, and the 1owtands of
lelo, Harargie and Shoa showed high availability of phosphorous.] In
acid soiis.the phosphorus is tied up in a form that _js-unavailable to
the plants (phosphate fixation). "Murphy explained ‘QZt this was due to
the fact that phosphate ions react with the hydrous irSn‘gnd aluminum
Joxides present in the kaolinitic clay. The enqpuraging‘feature‘of these
soils, however, is that they are generally high in.organic matter, af-
fording the seasonal liberation of some available phosphorous dur1ng the
stages of organic matter decay. 7

Potassium, calcium and magnesium were nuite high in all the soil
samples analysed. No attempt was made by Murphy to conduct analyses
for the rest of the minor elements. |

Some of the highland black clay loam to clay soils are mont- -
mor1110n1t1c in character and are very sticky and plastic with great
swe111ng and shrinking capacity when wet, and hard when dry. These kinds
of soils occur in many parts of the country and are quite difficult to |
manage.. In general, the reddish brown to dark reddish brown soils varying .
.in texture from a loam, c]ay loam, or sandy loam to clay_are easier to
manage. e | .
| In some of the highland soils, the wet cond1tions preva111ng
dur1ng the grow1ng season Timit the activities of.microorganisms which
liberate nitorgen in the soiI This condition is particularly troub]e-
'sume in the highland soils of Shoa and to a certa1n extent in other ’
' prov1nces also. - The extremely wet cond1t1ons. lack of aeration, and cool

' temperature cend1tions Timit the production of. available nitrogen (nitrate)

e

1 Ibid., p. 87, U R TR,
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Soil erosion is a problem of major consequence. Evidence of sheet
erosién and qully erosion may be observed in every locality. Such factors
as tillage and planting practices subject the soil to severe erosion.
Overgrazing, with its constant packing‘pf the soil by the animals, pré-
sents not only conditions favouring erosion But also problems in water
"conservation and its attendant effects or the kind of vegetation which
tan be established. The northern provinces are virtually denuded of their
top soil. According to the informption provided by'Mr. No]de'Mariam,]

more than 52 percent of the area of the country loses an estimated amount

of more than 2,000 tons of soil per square kilometer every year.

Rainfall in Ethiopia

K ' The distinction of Ethiopian climatic Zones is traditionally

based on elevation:
o Average Annual
Zone Climate ‘Altitude ' Temperature

Dega Temperate Over, 2400 meters 16°C
Weina Dega {Subtropical 1800 - 2400 meters 22°C
Kola «Tropical Less than 1800 meters 26°C

7/ Altityde is an important determining factor of the temperature
“that preuaéfi in the country.- Temperature and elevation are invérseTy
re]ated'd£11e e]evatlon and rainfal] are directly related At elevations
greater than about 1,000 meters the temperature decl1nes by 0.84°C per

100 meters rise in elevation.2 At lower e]evat1ons (below 1 000 meters)

Mesfin wolde Mariam, An Atlas of Ethiqp1a (Asmara Eth1op1a
II Poligraflco Printing Ltd..Co., l§75). p. 16,

( -2 Miller, et al., Systems ‘Analysis Methods for Eth1opian Agr1cul—'
¢~ture pp 54-56. , .
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the decline is about .34°C for every 100 meters rise in elevation.
0bservat1on of prec1p1tat1on data 1n the midd]e Awash Valley also shows
about 60-70 mm increase in ra1nfa11 for every 100 meters r1se in eleva-

tion..

Rainfof] Regions

The traditional concept of classification based on elevation
provides a rough 1nd1oat10n of the rainfall conditions. However, this
concept is not very useful in explaining the variation in rainfa]1 between
areas at the same elevation in different parts of the country. A com-

~ bined @l tude, latitude and 1ongitude seems to explain the

situa H.P. HuffnageY and Kebede Tatu.J.particularly the
1dtte1 to partition the country into rainfoll\regions by .
employ 1l "1ned effects of altitude, latitude, and longitude.

analysis presented by the two authors. the further

\,
~

north thé; jon. the less the annual rainfall amount..wffh annual " N
‘g ‘Jate and dIStributiqn of rainfa]l being less, "The fur-
ther east __tation }es, the Tess penetration of the moist air stream,
: less rainfall The lower the elevation of the stat1on.

'_1rrespect1ve of its geographical position. the less amount of rainfa]l.

\" Roughly the country is divided 1nto the following c1i tic zones.2

TV b, Huffnage, Agriculture in Et mg_g}g (Rome: A, 1961),.p.
60; Kebede Tatu “Rainfall n opia”, g an Ge09raph1c dournal.
Vol. 11, Mo. 2 (oecember. 1964), p.-31.

R a1 rainfall figures and distribution for each region are
given 1nvA_ x,B. TabIes B-l to B-9 - co ‘ -
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1. The H1gh1ands of Shoa No]]o Begemd1r Gojam, and
’ Northeastern Wollega.

2. The Western Highlands of ITTubabor, Wollega and Kefa.

3 {a) The Western, and ’ b
: (b) The: Northwestern Lowlands and Plains.

- 4.  The R1ft Valley (North of the Lake d1stricts)
" (a) The Southern Lowlands of Sidamo, Gemu Gofa, Kefa, and

> (b) The Ogaden Lowlands. .

6. The Red Sea Coastal Plains.

7.  The High]ands'of Arussi, Bale and Hafargief : *
8. The Northern ‘Denkel P]am : e

9. The Highlands of Tigre, Eritrea, Northern Wollo and Begemder.

The western station genérally show above-normal rainfall (as '

?_h1gh asZOOOnnm and more). In these reg1ons wet cond1t1ons are guaranteed

durlng nnst of the year b ause of their posit1on on the windward‘s1de
of . the southwesterl1es apd because of the abruptly rising intand h1gh-

ir to lifting condensation and precip1tat1on

|

‘ _i . (orograph1c~ﬁreC1p1t t1on)] - ”_ o
S\\\\mﬂfﬂ ’ "' nnual ra1nfall chart for . Eth1op1a shows that the iso-

. L .
hyet 0f2000 T§ IocaQed over the western provinces. -The 1sohyet value

lands wh1ch force the

: decreases northward through ‘the Rift Valley//with a ridqe of high rain-

‘?fall extending along the eastern and southeastern h1ghlands*of Ard351
¢/

. and Harargie. A minor center of 1200 mm. is located over;ihe northeastern

'“epart of‘Arussi A low celI of less than 1000 mm..1s 1ocated in the western E

: part of Shoa. A significant feature 01 Ethiopian chmatic condition 1s

} ] E. R Reine]t, “On the Role of - 0rograph§§4n the Precipitation "
: _Regtne of Alberta, The Albertan Ge ra’har.‘Vol 6 (7970). P 45. S
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the seasonal variation both in its distribution and magnitude. Except'

for the western provinces, rainfall is extremely variable for any of

the dry months and cannot be relied upon.

The Current State of Agriculture

k.
The low standard of living of the people of Ethiopia can be -

attributed mainly to the backwardness of their agriculture. In the last
ten years there has been some improvement in the techniques of agri-
_cultural production. However, the predominant technique of agricultural
production is still 1arge1y primitive. depending solely on human and’
animal power. Agricuiture in Ethiopia is characterized by subsistence
) farming, a feudal type of land tenure reiationship, continuous subdivi51on
and fragmentation of small hoidings widespread rura] under- employment
| and unemployment; inadeqUate transportation and markéting facilities;
»heaviiy eroded soil; overly grazed, unproductive pasture, heavy depend-'
'veence on’ naturai forces such .as seasonal rains and other weather ~compo-
nents; Jliiterate rural pOpuiation, and primitive farming techniques

B with heavy dependence on human and animal power

‘Investment ini_griculture

&

Savings per oapita are Tow because of the low income of the

' peopie and'perhaps because of iack of incentives.v According to the :
: ,ThHrd Five Year DeveIOpment Pian (TFYPﬁ of Ethiopia. the estimated per
.capfta saving by the nonmonetary sector (peasant economy) is about 2

o 'percent of their disposabie income T The FAO estimated agr1cu1turﬂ1

. - L Imperiai Ethiopian Govemnent, Third Five Vear
N e_\Pian 1968-1973 (Addis Ababa Berhanena Salam




Tevel of investment.

investment in Ethiopia was about 0.5 percent of the GDP during the 1961-

<

1965 period. The same study shows a decline in the rate of growth of
agr%cu]tural output in Ethiopia between 1950 and 1960--from 4.0 percent

to 3.3 percent per annum. This decline is attributed mainly to the low
1

’

Typically, a nation that depengds so Heaviiy on agriculture ghou]d
put emphas1§06~\agr1cultura1 1n3:stment put the M1n1stry of Agricu]ture Se

budget is one of the lTowest. A ording &o J.H. Rob1nson agricylture

. received only $5.8 million (2.0 percent) in 1965-66, and $6.2 million

(1.9 percént) in 1966-67, excluding the external assistance received and
considering only the allocation of locally generated funds.2 ~In com-
parison with developing countries in‘Africa, North America, South America,

and Aéia, Ethiopia ranks among the lowest in terms of total agriculturaT

. i )
expenditures as a percent of total budgeted expenditure 3

¢ .
Gross capital investment in agriculture and allikd activities

\ is projected at Eth, $361 million--which amounts to about 11.58 percent

Vet i
PO RS o :

_ _ .
of the total gross investment for the TFYP period.4 This 6igure as an

investment allocation to agriculture is not'high,\nor is it extemely low,

{

! E.F. Szezepanik, "The Size and.Efficiency of Agricultural
Investment in, Selected Countries," Monthly Bulletin of Agricultural
Economic% and Stat1st1cs, Vol. 18 (December, , P. 2. S,

o8 2 J.Ha Rob1nson and Ato Mamﬁo‘Bahta An Agritultural Credit Pro-
ram for Ethiqpia, Report No. 9, (Menlo Park Ca Eﬁ?ornia* Stanford Research
nstitute, Jaﬁﬁgiy, 1969), p. ., )

3 Ibid., p. 43. N

~IEG Third Five Year Development Plan, 1968 1973, p. 59.

]
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particularly for a country with an urgent program of induStrja]ization.
Certainly the share of investment used in building the industrial base
of the economy was much higher in proportion to its relative importance
at ‘present, but no country aiming at structural transformation of the
economy can be expected to alldcate investmeént in proportion to national
income. Besides, in Ethiopia, agricultura] investment. in fixed capital
may not a]ways:be the most impartant determinant to any significant-
productivity rise; producing éerti]izers, pesticides, improved seeds,
etc., may be the solution. Iﬁ-Ethiopia there is considerable scope for
mob}lizing the vast masses of unemployed and seasonally undeﬁ-emp1oyed
rural labor on labor intensive investment‘projects like miqor.irrigation,
»flood control, ;oil conservatfon, reforestation programs, and leveling
?and road bUﬂding-projeAc .

Investment in farm tools and equipment is also meager on Ethiopia’s
peasant farms. A 1%mitedA§u?;ey by the Stanford Research Instityte (SRI).
in the major agricultural‘areas (Figure 2.1) indicated that investment
in fam toq]s and equipments rangéd fr8; ninteen dollars to fi?ty-fbur
dollars for peasant farms (Table 2.5).] c
A In tHe Chercher Highland area (Alemaya vicintiy), a 1imited in-

.vestigation indicated that investment.in farm fools gnd equipment ranges
from $15.00 to $30.00 per..farm‘,2 while a similar study in Ada district,

‘an important agricultural area, showed investment in farm tools and
‘ ‘

1
p. 34,
: 2

‘ _L.F. Miller and Telahun Makonnen, Oraaﬁization and.OQEratign
of Three Ethiogfan Case Farms, Exp. St. Bull, No. mperial Ethiopian

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

_ Lollege of Agriculture and Mechanical Arts, March, 1965), p. 28.

P . .
3 - ‘ '
' . . . v

«f
/



30
FIGURE 2.1

LOCATION OF FARM MANAGEMENT STUDY AREA, ETHIOPIA, 1968

Legend
— Principle Roads
O Study Areas

{Ceonder
DO

L.Tana ,\ E

OF

-

. Sgurce: C.Jd. Miﬂer. et al., Production of Grains and Pu]sés
in Ethiopia, Report No. 10 (MenTo Park, California: stanford Research
Institute, January, 1969), p. 34. ‘ :
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TABLE 2.5
FARM MANAGEMENT FACTORS ON CROP FARMS IN ETHIOPIA, 1968

-

Farm Management Factors ' Survey Areas

A B C D EF G

~ Farm interviewed--number 30 30 16 31 28 10 65
" 'Size of farms--hectares . 135 127 61 9.4 2.0 5.6 77.0
Workers? per farm--number 4 3 5 4 3 3 12
Area in crops per farm--ha 10.3 6.3 3.9 6.8 1.7 1.8 29.8
Oxen per farm--number 4.5 3.2 55 4.6 2.4 1.3 5.9
Draft horses & mules/farm--no. 0 0 0.8 0 0 0 4.5

Capital invested in hand . b
tool & equipment-Eth.$/farm 49 30 54 48. 19 20 228

e

s

- @ Includes family and non-family employees who earn their living
on the farm, :

: b 1n addition to normal hand tools and farm equipment there were -
7 tractors (value Eth. $65,931); 5 disc plows (value Eth. $3,000); 1
combine (Eth. $8,700); 1 coffee pulper (Eth. $4,000); 2 tractors discs
(Eth. $1,000) and 1 tractor harrow (Eth. $500).

\ Source: C.J. Miller, et al., Production of Grains and Pulses in
Ethiopia, Report No. 10 (Menlo Park, California: Stanford Research |
.Institute, January, 1966), p. 36. :
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equipment ranging from $24 to $91, averaging $45.70 per farm.] The Blue
Nile Basin Study showed average ra]ues of farm tools and equipment as
ranging from $7.50 to $15.80 per farm. 2 Most of the farm tools and
equ1pment used by peasant farmers are very crude and inexpensive
(Appendix C, Table C-3).

The major source of power in all parts of the country, except
in exceptional cases, is oxen for plowing and other farm power needs and
donkeys, mulag and horses for on and off-farm transportation. In'general.
each househo]d has two or more oxen and a few other animals. The Ada
District study found that the number of oxen owned varied from two to

. five, averaging about three oxen per farm for the year. 3 In the Stanford ‘
Research Inst1tute Study, the number averaged from'1.3 to 5 5 oxen per
- farm (Table 2,5). ‘

Total farm investment has been studied in only a few areas of
the country, The figures for total farm investment for both crop and
Tivestock enterprises averaged about f],286 for the Ada area and about
$1.07§ for the Alemaya vicinity. Farm buildings and hOmés are geqera]]y
simple and constructed of local materiats Farm fences, domestic Water
systems, pumps, wheeled carts and trucks are pract1ca]1y nonexistent on |
peasant farms. ,

s
h )

! Fekadu Ebba, A Case Study of Six Peasant Farms in,Ada District,
Shoa Province (Addis AbaBa' MinTstry of Agriculture, Uept‘ q?=!gr1cultural

Economics and Statistics March, 1970), pp. 51 55.

2 USDI Bureau of Reclamation, "Appendix VI: Agriculture and
Economics.“ p. 20. .

3

Ebba, Op. Cit., pp. 45-46.
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Types of Farms

>

Mixed enterprtse peasant farming generally prevails in Ethionia.

The farmers produce almost all their consumption needs on the farm. Each

~producing district in this study preduces some wheat, barley, teff, corn,
grain sorghum, oil seeds, and pulses. Most farmers keep seme livestock
in addition to crop farming

In recent years there has been some tendency for regional spec1-
alization due to the emergence of commercial farms, but mixed farming
still prevails in the highland or plateau sections of the country. The
peripheral lowlands and the Rift Valley regions north of the que areas v
are generally characterized by nomadic herding and some irrigated p]anta-
tion farms The southern, southeastgrn, and western per1pheries of the
country, with precipitation generaily too Tow to sunport sedentary

_ agriculture, specialize‘in nomadic herding. People in these regions
\ Q§pend heavily on livestock products for their diet. The overall charac-
terist1cs of farming have remained unchanged for several generat1ons
- Practically no improvement has been made in the traditional techniques
and equipment used. ' )

Modern farming techniéhes have been introduced recently and com-
mercial farms have emerged rapidly, but the peasantry still remains poor
and tradition-bound as far as farming is concerned. Three kinds of farm-
ing can be distinguiehed in Ethiopia today: (l)_traditiona]/peaSant farms,
(2) private commercial farms, and (3)_n1antafion farms. The latter two

" are mechanized to a large extent and employ modern farming methqu.
During the, 1965-67 period alone, about Eth. $25.5 million worth of farm

machinery and-implements were imported into Ethiopia mainly for use by
. ‘ B}
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commercial farms and plantations.] These farms still remain relatively
unimportant 1n terms of contribution to the total agricultural output
and employment.

Most of the peasant farms-are found in the highland regions
\ (l 800-2,500 meters). Dryland farming predominates with few irrigated
farms in the valleys and on riversides. The exception is the Awash .
Valley area where irrigated plantation farms and commercialized private
~farms predominate. »

Two types of cropping culture are recognized in the highland
farms: (1) the oxen-plow culture and (2) the hoe culture. The hoe
culture is TimTted’mostly to the ensete growing regions and. some 1solated
. areas where it 1s not possible to keep oxen where farm sizes are too small -
'*to keep livestock. Generally the oxen-powered culture or a combination
"~ of both cultures prevails in the highland areas where most of Ethiopia's

agriculture is located.

Size of Farms jj’ ~

. The farms in the highland areas are generally quite small A
limited study conducted by the College of Agriculture, Haile Selassie I
Univer51ty. in the Chercher Highland area, showedwthat farm sizes varied
from 0.04 hectares to 5.6 hectares with about 33 percent of them farming
less than one hectare, 2 A national sample survey by the Central Statis-
tics Office indicated average cultivated area holdings ranging from 0.50

1 186, Central Statistics Office. Ethiopia: _Statistical;Abstract
of 1967 and 1968, p. 101. ' ' ,

-2 K.C. Davis .and Ahmed Mohamed Farm Or anizatidn of Terre and .
' ,Galmo Villages, Exp. Stn. Bull No. 42 (Harar Province, thiopia: ,
: er, s B 20, , I



to 1.94 hectares per farm for elgven of the fourteen provinces of
vEthIOpia (Table 2.6). The report: aiso indicated that in Sidamo and

Gemu Gofa provinces more than 90 percent of the holdings were less than
one hectare, while in Wollo and Begemdir 80 and 70 percent, respectively,
operated Iess than one hectare.

Another sample study in the major agr1cultura1 areas by the
Stanford Research Institute showed that the sample averages of area of
land in crops ranged from 1.4 to 10.3 hectares for the peasant farmers
interviewed (Table 2.5 and Figure 2.1). The same‘study showed that the
average number of workers ber farm was 3.67. 7he land operated per
worker ranged between 0.5 and 3.0 heetares !

A substantial proportion of the cultivated area is being Oper-
ated in holdings that are uneconomically small, even by Fthiopian stand-
ards. Small farmers face disadvantages in getting enpdéi supplies}
| credit, and technical assistance. The Agricultural Development Bank of
Ethiopia does not make small loans, which the bank officials say is too
eostly to collect and perhaps to supervise. - Although there,has been
some recent improvements in cooperative servicing. marketing, and pro;
visions’ of agricultural supplies, their effect is still very minimal.

| Apart from being too small the holdings a]so consist of widely
scattered fields. The average number of parceis per operationai ho]ding'

con51sted of two to three parcels (Table 2. 7) ‘Such fragmentations are

, - Mii]er. gg_gl.. Production of Grains and Pulses in Ethiopia,
p. 36. T . R

" 2 1gG, Mintstry of Planriing, Regional Aspects of National Plannin
in Ethiogia. Parts I and I1 (Addis Ababa:

P
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DISTRIBUTION OF HOLDINGS BY SIZE IN ETHIOPIA, 1968°

Province " Size Groups (In Hectares) Average
- Cultivated
0-0.5 0.5-1 1-1.5 1.5-2 2-3 3+ Area Per
‘ , : Holding -
(Percent) (Hectaré;)
Arussi 8 23 15 14 20 20 1.94
Gojam 27 27 18 12 10 6 1.15
Shoa 23 22 16 11 13 15 1.67
Tigre 45 23 16 5 6 5 1.27
Wollo 55 25 N 3 4 2 0.97
Wollega 29 36 14 10 7 4 1.27
Gemu Gofa 73 19 4 2 2 - 0.54
Begemdir 9 30 13 9 5 3 1.40 -
.~ Sidamo 73 18 5 2 1 1 0.50
Kefa n o2 12 7h & 0.82
I11ubabor 32 ¥ w737 0.62

L,
N 3 The Statistics do not include all of the subprovinces in each
province, but reflect a sample survey. ' ‘

e

Research Institute, January, 1969), p. 26.

Sbufce:h H.J.'Rbbinson and Mammo Bahta, An Agricultural Credit';

Program for Fthiopia, Report No. 9 (Menlo Park, (al ornfa: Stanford

S
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TABLE 2.7

‘ DISTRIBUTION OF LANDHOLDINGS BY PARCELS IN
. ELEVEN PROVINCES IN ETHIOPIA, 19682

Province ’ . Number of Parcels]

1 2 3 4 . 5 1 ¢

_ (Percent)
Arussi . 26 20 23 15
Begendir 197 s 21 16
Gemu Gofa w321 5

g O » ™

Gojam 26 27 24 12

Iilubabor 28 24 ° 20 16
. : rd .

O N oY N 0 ™

Kkefa BT 23 200 12 2
Shoa SR PO < A } IR P 10
. e ] L AR T -

Sidame™ . - 6. . ;. 8 3 1 0

o Tigre T g 25, 20 16 76
CMoTlo T 19 . 2423 18 9 n
: '_“01,1.e9a“"7” N 2 21 “2 13 04 0¥

. -
R

. : /Thé stat1stics do: not i *7-r:-aT; of the sub-prov1nces in each
prov1nce. but reflect a samp1e subv&y ” SR . %
L v '

b’ATl Jand'entﬁre1y surrounded hy land of other hdld1ngs or. by

Iand not formin§ part of any homng,,, : }

[rggj;~" Source “H.J. Rob1nson and MQMmo Bahta An A ricu]tura] Cred1t -
S5 prog ran for Ethiopia, Report No. (*(Mesto Par‘k. fa'ﬁgorgﬂ‘ Stanford o
Research Inst _u_,_g.gd’anuary, }969) ja: 29.

. - : L ‘ ..*
AT T R :
= L P T
’ : B e ‘) » .
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Y B —— PUEY i



£ 38

‘much more characteristic ;¥’€Ee northern part of the country. A study
of some Chercher Highland farms revealed that the average number of

1

parcels was about three to four per holding.” A consolidation program

- of holdings, which would remove a Tot of division strips, could assist

L
in soil conservation measures and irrigation projects and economize use

The structure of farm inputs and the organization of farms are

of animal and human labor.

Structure of Farm Inputs

quite similar for peasant farmers in all parts of Ethiopia. Thépnaiure
and composition of farm inputs vary very little from region tu région.‘
The studies coﬁgatted by the Stanford Research Institute (Table 2.8)
| showed that average cash expenses incurred by peasant farms in the areas
invetigated range from $12 to $84. The §implé aueragé for all regions
investigated was about $44. The majon part of these expenses consisted
of taxes, hired labor, and purchased seed. |

‘A study by the United States Bureau of Reciamation in the Blue
Nile Basin showed that combined farm and'home expenses ranged from $171.12
to $298.55 per family with the majority of the farm families 1nterviewed
spending less than $200 Q0 per year (Table 2.9).

Aﬂgtudy in the élzrcher Highland region showed average annual ‘
cash farm expend1tures of about $73.55 for alI farmers 1nterv1ewed | ﬁgn-
cash farm expenses account for a big portion of the cost of production :

' 1n a peasant agriculture. Such costs as oun‘und famin labor, unpaid .

, Miller and. Makonnen Or anization and Operation of Three |
Ethio ja_Case Farms, Davis and'ﬂgﬁiisa"rirm6rg¥nizat1bn of Terre and
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TABLE 2.8

FPURCHASED INPUTS, ETHIOPIA, 19682

39

Items of P

% For ant farms reporting.

e b For land owned.
Source

Eth!Ogia, Report No 10 (Menlo-Park

ry, 1969)

[

. . BN , l

C.J. Miller, et al.
Ciﬁifornfa

Harvesting, ° . ing Survey Areas
Inputs ' ;
A B C D E F G
, ‘\\\\-Lgs<centage‘0f Total Cash Spent)
- “Rroduction Inpu
Seeds , _ 1.3 2.2 8.5 17.0 25.4 33.4 19.3
‘Fertilizer: ' -- - -- - -~ e- 1.0
Hired Labor : 17.2 8.5 21.0 19.7 17.8 -- 31.9
Hired Oxen : : -- 14.3 11.6 -- -- 15.2 2.0
Hired Machines ; -- -- -- 0.6 -- -- 1.5
Other Ffeld Expens@@W -- - 0.7 -- -- -- 6.0
Irrigation Costs -- -- 34,7 - - -~ 5.8
Cash Rent 0.7 31.3 0.9 25.2 1.0 -- 9.8
Taxesb o 58.3 28.4 8.2 17.3 41.9  46.2 8.6
Interest on Loans -- 0.3 - . -- 1.6 -- 5.2
Chemical Sprays or -- -- -- “- -- -- 0.4
Harvestln In uts. -
Hired LaBgr . 6.0 7.7 1.5 ~ 13.6 3.8. .- 4.0
Field and Market1ng 4
- Containers 3.4 3.5 5.2 4.5 3.1 - 1.8
,Transport on: Farm 1.7 1.5 <= . 0.5 1.1 0.4 - 7.8
Other Harvesting or o
Trashing 1.3 0.3 7.0 0.9 4.3 ... 3.7 0.7
Marketing Inputs , f
‘Storage il iiaes Losses) 0.1 -- - 6.7  -- 1.1 0.0
Other Marketing (Includes v - ,
Transport Off Farm) -- 2.0 0.7 - L ee— .- - 0.2
Total Cash Costs 100.0- 100.0. 100.0 100.0 100.0 100.0 100.0
Average Costs/Farm (Eth.$) $52  $43, $84 $61 $12 $14 $2,175
- Area 1n CrOps : 10.3 6 3.9 6.8 1.7 ."1.4 29.8
P

Production of Pulses and Gra1ns in -

esearch Institute,
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TABLE 2.9

P

) FARN AND HOME EXPENSES PER FAMILY, ETHIOPIA, 1960 .

-~ Sululta-

of the Blue Nile Basin of Ethiopia. P, 26

.
i

oL

Farm and Home -~ Ambo- Lekempt- Bure-
Expenses/Family Guder Chancho .Sire Jiga
(Eth. $) (Number of Families)

0-50 6 4 4 32
50.0}-100.00 32 6 3 60
100, 01-200. 00 29 20 2 85
206.01-300. 00 21 14 N 45
300.01-400.00 5. 8 - 13
400.01-500.00 -, a 4 N 7
500.01-600. 00 2 5 - 5
600.01-700. 00 1 . .3 L 1
700.01-800. 00 2 "\ 0. 2 -
>800 - 5 % - _ 3
Total 102 g9 n o 251
?rage/Famﬂy (Eth. §)  185.78  ° 298.55 231,82 171.12
Percentage Distribution \\‘~

- of Farm and Home Expenses \ |
0-100.00 37.3 14, s\ \54.5 3.1
100.01-200.00 28.4 29.0 . 18.2 57.8
200.01-300.00 - 20.6 20.3 - 6.7

~300.01-400.00 4.9 11.6 - 2.2

© >400.00. . 8.8 24.6 273 2.2

'Source'

Untted States, Bureau of Reclamation \Land aﬁd water Resource =

'\
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“help By neighbors ‘depreciation on farm assets and interest on 1nvestment

“were 1mportant components of cost found in this study. :
a The consumption of fertilizers, pesticides h 9{6?5§;‘~;;d fungi-

- cides is very low. Peasant farmers have not been acquainted with ‘these

. technologies until recently. The freedom from Hunger Campaign of FAO

-

i has. made field trials of fertilizer in most of the agricultural areas
Thesresults were promising The analyses revealed 51gnificant responses
of wheat teff and barley to N; P, NP, and NPK No SIgnificant difference
was observed between NPK and NP. The overall results confirm the gener-
ally deficient nature of thé plateau soil with regard to nitrogen and
phosphorous and the presence of adequate potassium. Even though the

-farmers may have understood the usefulness of fertilizer its adoption
. '?awas slow due to the fact that fertilizer prices were high and difficulty ]
| was. experienced in obtaining the necessary cash to invest in fertilizer
| Ihe annual imports of insecticides, fungicides. and herbicides ,

1

_was less th%n 2,000 tons. These chemicals were used hy'plantation fanms

'v!

o
ggpulation Density in the MaJor Agricultural Areas »

~and a few private comnercial farms. -

——

ol " . At present most of - the settlements in Ethiopia are ctﬂntrated .

in. the Highland regions mainly in the central and- eastern plateau, Suf-
. ficient precipitation for dry land farming. temperate climate for healthy
o habitation, and accessibility were the major reasons for such concentra-

'tion of settlement in the highland regions of Ethiopia. S |

A study of the population densities .of the major agricultural
ﬁliregions (consisting of ninety-nine awrajas) revealed that nineteen of

o the awrajas had a population dens@ty of over fifty persons per square
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1~ ’ ’

I_kg.]ometer f1ve §prr0v1nces had over one hundred persons per square

areas:

)

"kilometer, seven subprovinces had twenty-six to fifty persons per square
ki1omete; and five subprov1nces had s#teen to twenty-five persons per
square k110meter (Figure 2, 2) The Committgg for Regional Planning
suggested that a population density of morethan twenty persons pér square
ki]pmeter'would be too high considerjn§ the yig]d conditions of Ethibpian,
agriculture, Py ’ |

A more informative picture is obtained from an investigation of
the ratio of cultivated land to population. The following results were »
obtained from a study of fifty-eight awrajas in’the major agricultural
2

(1) 28 Bf the 58 awrajas had more than 4.8 persons per

hectare of “cropped area (0.2 ha./per;gn).

((2) 40 of the 58 awrajas had more than‘3.9'persons per

hectare of'cropped area (0.25 ha./person)
(5) 52.of the 58 awrajas had more than 3 persons per
" hectare of cropped area (0.3 ha./person).
. A conclusion of the Conmittee for. Regional Planning was that

-about 75 to 80 percent of the awrajas covered b; fhe‘study were et\a very
lTow subsiStence level and inadequately nourished This contention’is .
supported Ly Eichberger.? - : . -

According to a preliminary investigation conducted by the Central

! Ies Ministry of Planning, R ééional Aspect of National Planning
in Ethiogia. Part L, p. 29 | . g

Ibid.. ) ° ‘

3 v, E1chberger. Food Production and Consumption 1n’Ethiop1a
(Addis Ababa IEG Ministry ? AgricuTtufe, n.d.].

g -
px
i
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FIGURE 2.2

POPULATION DENSITY BY AWRAJA, ET1f0PIA, 1966
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Statistics Office, the'northern provinces consisting of Tigre, Eritrea,
and northern Wollo appedr to be severely in food deficit because of
highly depleted land and overcrowding. The food balance situation of
the fifty-eight awrajas studied appears in Table 2.10.] ‘

The preceding inforﬁation suggests that agricultural expansion
in the highland régions of thiopia, where the majority of the peasantJ

population settlement is found, is not possible by annexation of more

land. The low population areas of the ,south and southwestern provinces

are remote and inaccessible at present. Extensidn of cultivation into

these areas requires heavy investment in infrastructure.

Spatial Distribution of Production

In 1966 the actual- area of land devoted to the production of the
five gr;1n crops under investigation was estimated to be 6.56 m1llion
hectares (Table 2. 11). Available land use information indicates that
each of the producing districts produced some of every commodityi The
information also gave some indication of regional specialization, in |
that the proportion of land areas devoted to cergain crops was much
larger in some areaS”thén in others. .In 1966 about 44.5 peréent;of all

the land used for wheat production was concentrated in three major areas:

Shao-Arussi, the Shoa-Wollo-Gojam border area, and Tigre province. Of

0 ?his, 54 pércent was ih the Shoa‘ArusﬁiAgrea (Figure 2.3a).

Barley production appeared to be more widely distributed than

~ wheat. The major barley producing areas cohsisted of the central high-

land' provinces of Tigre, Nc&). Begemdir, Gojam, Shoa, and Arussi

’ L 1EG Min1stry of Planning, Regional Aspect of Planning;ln
Ethiopia, Part I, p. 35.

»
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FIGURE 2.3

REGIONAL PATTERNS OF CEREAL
PRODUCTION, ETHIOPIA, 1966

77
f??é%/~ Under 15

15-29
30-44
45-59 y

60 and Over

(e) Sorghum

* - - ' ' .
. Represent pércent of total land in wheat, barley, teff, corn, and sorghum.

<2
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TABLE 2.10
FOOD BALANCE OF SELECTED SUBPROVINCES OF ETHIOPIA, 1966
- _ ! ‘
Category No. of " Percent Explanation
Subprovinces
1 5 9. Over populated, very low diet,

severe shortage often acute.

2 7 12 - Moderate to serious over-
population, substantial deficit.
/

3 23 | 39 Moderate population, moderately
' to marginally deficit, low
calorie level,

4 13 22 ' No apparent population problem,

! near balance food/situation.
5 5 9 - No population problem, moderate
\ -surplus.
6 : 5 9 Major surplus areas. (;/

Source: IEG Ministry of Planning, Regional Aspect of National
Planning in Ethiopia, Part I (Addis Ababa: Ministry of Planning, Kugust,\
9 p‘ . : . ‘\,

A

L 4 ‘ o . : . \
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AREAS IN GRAIN CROPS AND PULSES BY PRODUCING REGIONS, ETHIOPIA, 19662

Barlex/ Sorghum

Region Teff Wheat Maize A1l Pulses Total
: Millet
(Thousands of Hectares)
1 7.1* 2.9 2.2* 59.0* 20.6 91.8
2 61.0 40.5 66.0 259.0 97.8 ,64.0 588.4
3 4.5% 14,0* 7.0*% 1.0* 1.0 . 0.5* 28.0
4 4,5% 14,0* 7.0 1.0* 1.0* 0.5% 28.0
5 24.0 43.0 46.6 12.1 15.8 11.9 153.4
6 3.7 -52.4 153.4 1.5 11.5 . 29.0 251.5
7 48.2 . 46.5 19.2 16.5 30.0 54.6 215.0
8 83.8 ' 102.5 29.3 15.3 72.2 55.5 358.6
9 38.1 1.1 20.4 73.8 157.6 22.0 323.0
10 33.5 5.6 44.3 55.8 83.6" 8.6 231.4
n 17.3 7.0 14.4 36.5 115.3 15.1 205.6
12 70.7 37.1 116.8 12.7 - 17.4 53.9 308.6
13 . 87.5 31.9 82.6" 48.2 2.5 -89.2 341.9
14 117.9 56.0 68.2 14.5 7.0 109.4 373.0
15 52.3 1.2 4.5 67.4 2.0 18.8 146.2
16 86.8 24.0 120.4 15.1 66.8 312.1
17 464.9 59.6 250.3 154.9 '35.7 107.4 1072.8
18 182.0 ' 35.2 71.3 145.1 30.7 454.3
19 31.5 7.4 42.0 L 72,9 73.5 13.1 238.4
20 27.6 : 9.7 63.4 72.9 6.7 180.3
21 128.2 19.6 64.3 119.1 3.4 365.6
22 166.6 6.9 65.4 18.5 33.2 290.6
23 63.0 4,7 18.2 33.1 27.5 147.1
24 43.1 34.8 40.2 45.4 15.5 8.7 ]87.3
25 89.6 30.7 83.2 92.4 17.0 - 44.6 317.
26 . 28.2 6.2 29.7 3.6 20.1 12.0 99.8
27 15.5 -16.3 28.1 13.4 3.0 8.9+ 85.2
4.2 3.6 14.1 35.2 11.9 8.1

*

Represents estimates by:the author.

2 The estimates wére'based on information furnished by W.G. Eichberger, *
stics Office, Ethiqpia:(expansion survey to entire

USAID, and by Central Stati
'country). . -

<

. Source: aC.Ja.M{iler, et al., Production of Grains and Pulses ‘in

Ethiopia, Report No. 10
Uanuary, 1969),‘p. 127.

(Menlo Park,-California: .Stanford Research Institute,
| | AL
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(Figure 2.3b). These regions accounted for about 66 percent of the total
v 1and area devoted to barley production in 1966. Teff production was con-
- centrated in the h1gh1and portions of Begemdir, Wottp, Gojam and Shoa w1th
close to 60 percent be1ng produced 1n the Gojam-Begemdir area (Figure
2.3c). MaJor.areas of corn production were Wollega, Kefa and northwest
Sidamo region, and the Chercher Highland of Harargie Province. These
regions account for 62 percent of the total area planted to corn in 1966
(Figure 2. 3d) , .
Three major areas, namely the Chercher High]amd in Harargie, the
eastern half of Gojam, and the southwestern corner of Eritrea provincet
accounted for 49 percent of the land devoted to grain sorghum. More

than 50 percent of the land area devoted to sorghum was in Harargie

Province (Figure 2.3e).

Interregional Commodity Flows

Actuéi commodtty flow informatiop for 1966 was not available,

but using the land use data evailable and assuming a fixed level of per
capita demand for the respective commodities, a tentative surplus and
deficit was calculated for each conéuming region (Table 2.12).

‘ The Ogaden region consists of 1amd areas too dry for crop farm-‘
ing. Nomadic herding is the prevalent form of agriculture. Thus, this’
"region shows substantial deficits for all the five crops under considera-
" tion. Bale, Arussi, west Chercher, Shoa south of/Menagesh Awraja and
| Tigre produced surplus wheat wh11e the rest of the country were in de-

ficit. Barlvu was. short of estimated demand in Sidamo. East . Chercher, -

Dankil, ¢ ;! f and riorth Shoa, Asab, and Eritrea. Teff production was-

less than the demand requirements in a1l reg1ons but south Shoa wolleqa,



49

- 2 .\w . \ ) . . \
o/ ) . : g ? o
# Vo - )
i - \ ) h - sw
. # ’ ~ R B . . e
B ! C N \. d 7 A ”
, o e \\ LA, Pas .
. P \ 7 ﬁ . 7 : - s
- » - o’ Id X \ L . s o
Ve 4 o .\‘,.4\\ R \\ \ \\¢ Y D
£ S e / P
7 \\\\ \ - s o \1 L i k 4
4 . 3 - oo d
/ // .~ - ! : i
£

-
\l
\
-
SN

©

£5°192  16°S6LL S0°LIOE - G0%z89s yﬂm Np.oue A | RN
8062 - [8°22 - ©o&s'8L S 3 AR 96 L < AT S
9€"6Lh 60°802L.’ - 1p°28s. A 5 16" mwpﬁ B e
ZL€0s  L2vozl . S £v68L - «¢,“ 1676851, 1622 % R VA
28°€81 9L999z .- - ~68°YE6 . - 09°026{ 98" m,p.,amar,,«,Mu osLT e
o zLUeezl L8°lEy © 927990z T Twltlovzvg9zl - . gl o

06°€901 , (£°9692 _ ©1e° umm S ooesieTeEy g
- 795999 69°1SL 96" LL1 | | C o dp'S9% 6LULOL e S -
02 Lly . . v.'6892 v6°69€ .- . .99'82  ogteEL o gL
6t p0p - - EL°08L  9g°§€Z - . . 69°6¥2 91102 R | SRR
0£°8L9 - £0°6€8 . SLUHES Lo'sst 52699 ‘ e
L€ 250¢€ | 91°0412 520°£98 lv'600y ogtosy .

.

N

61°10€ 88°#€2 £2x161 : (87202 , v2’08 -
. 60°099 t0°2€9 S v0¢L ¢9'veEl : 2t°602 :

£€0°GL6€ €L°0 ’ 8v"06Y . (8° 061 . - Shhb
ggeoat 0L°t69 ¥S°66S . : v6°vL92 - 6L°09L
t8° %001 ' Ev'E09L 9€°2S9 69°89 - 9L°bsE c
- 86°591L - Lreel 02 vl : . e8taeL : §2°659¢
16°2S¢L G8°01S CLLT8LY g0 L1t 19’002 : :
’ (slejuLnd puesnoyy) . , i

—NOSTOONOO

a 5 ¢ s a s -~ a s - a s =o,um¢ . -
wnyb40s uteug uaey . - 3391 . AKepaeg. . 309y m=_E=m=ou ,

= ~ — . e

9961 “SNOI93Y ONIWNSNOD Ag <Haemth NI "SNIV¥9 uo onmhmommuo aNy Amvmumadaxzm

AR ) - TR STl

~

TN L



50
-« .

Gojam, Wollo, and Begemdir. Corn production was greater than the demand
in Sidamo.'south Shoa, Gemu Gofa, Kefa, I1lubabor, @ndAWOllega. Grain
sqrghum production was in excess of demand in Chercher, I1lubabor, Wollega,
Gojam, Gondar, and Eritrea. Shoa and Eritrea which contaﬁp the metropoli-
tan areas of Addis Ababa and Asmara respectively showed consistent de-
ficits in all crops. A very preliminary ihvestigation by the SRI sug-
gestgd that due to the high cost of transportation the movement of éereals

were from the immediate areas.

Land Tenure | p
A considerable proportion of %he cultivated land area is under
. tenanc}. According to a survey of eleven provifices conducted by the .
Centtal Statistics Office, more than 40 pe?cent of the holdings were
tenant-operated in the provinces of Arussi, Gemu, Gofa, Illubabor, Kefa,
Shoa and Wollega and 37, 17, and 13 percent weré tenant-operated in
Sidamo, Wollo and Gojam provinces, resbectively (Table 2.13). |
" The péyments received by landlords vary from region to region
and depend on the contribution the landlord makes to the operating 2
capital (such as pquisionﬁof oxen, seed grain, ana other inputs). Nor- /
mally in the case of crop-share arrangements, the shares Vary from one-
third for 1and‘bn1y to one-half for the provision of oxen plus other
variable costs. The prevailing mode of payment in the major agricultural
x>,‘areas¢yFArussi, Shoa; Wollo, Tigre, and Bégemdir is crop share (Tablé
; . 2.T4). Cash payments appear to be impoftant iﬁ the.newly settled regions
- of the south (i.e., Gemu Gofa, Sidamo, Kefa, and I11lubabor),

> Communa] ownership of land is a prevalent form of land tenure in

2 . - N B .
N
.
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+ TABLE 2.13
. DISTRIBUTION QF LAND HOLDINGS BY TYPE OF )
TENURE IN ELBVEN PROVINCES OF ETHIOPIA, 1969
-~ E . -. — A .
Province Owned - Rented . Mixed - . Total
* - [ * .
¢ (fercent)
Arlssi 8 L 100 .
Begendir 85 .9 6, 100
- ' . . P
Gemu Gofa 53 43 4 100
Gojam ¢80 13 7 100
I1T1ubabor 25 73 ¢ 2 100
Kefa 38 59 3 100
Shoa ;33 51 16 100
deag} 61 37 2 1gp
Tigre 75 7 18 100
Wollega a 54 ° 5. T0O
Wollo 60 . 17 23.- ~100

A

G;,‘.

- & The statistics do not include all of the subprgvinéeSQin each ,

province, but reflect a sample survey.

4

[

Source: IEG, Ministry of Land Reform and Administration, Report

on Land Tenure Surve

of Begemdir and Semen Province, (Addis Ababa:*
Department of Land lenure, January, 1970), p. 42.
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TABLE

2.14

DISTRIBUTION OF RENTED HOLDINGS
" BY MODE OF PAYMENT OF RENT, ETHIOPIA, 1969

LY

57

Province : ! Mode of Payment of Rent #//
ash Crop-~Share Crop and Cash Others . Total
L (Percent) "« * i
Shoa 15.0 72,0 - 3.0 -, 100
Arussi 7.0 92.0 1.0 - .00
Wollega 48.6 36.8 1.9 2.7 100
Gemu Gofa 6.0 17.8 6.0 /  10.2 100
Wollo, 8.5 84.2 6.0 1.3 . 100
Sidamo 84.6 12.3 3.1, - 100
Tigre 5.0 89.0 5.0 . 100
Kefa 63.9 31.2 4.9 - 100
Mubabor _  65.8  25.1 19.1 - 100
Begemdir .0 66.0 3.0 1.0 100
Source: IEG, Ministry of Land Réform and Administrat1on,ngggggg

on Land Tenure Survey of Begemdir and Semen Province (Addis Ababa:

Departnent of [and Tenure 1

partment of Lan

-fenure,

anuary, 19/0), p. 28.



" some parts of the country.

permits a family member to

]and in more than one comunity. .j-

53
! This form of ownership is generally more
prevalent in the provinces of Gojam, Begemdir, Tigre, Eritrea, and in
part of Wollo. This type of ownership fs a result of centuries of ih-

heritance practices in the old settlement areas of Ethiopia. There are

‘many types of communal ownerships,’ usually varying from province to pro-

B g

vince. There is the village system of ownership, tribal ownership,

extended fami Ty ownership, and others. Th_e commonest form of communal.

~ - ownership is the extended*family system whiéh V‘ésts the rights in the

land to an extended family consisting of all 1iving descendants of the
family founder, "Akni Abat."2 The rights are vested on é‘joint} but
lTimited, basis. Each family member is granted a life interest. He‘méy
use a portioh of the family lands for lffe, and thé lands may be in-
herited by his heirs but they cannot be disposed of by gift or sale and
they cannot be mortgaged to secure a loan of any k1nd A newcomer who
claims descendency can be awarded the right.to communal ownership after
h;bbing his qescende'ncy.3

» The second type of compunal ownership most prevalent in the north

wzgt,part of the family land for a certain

.number of years., After this time, there is a réassignment of the portion

" of la‘ndvbetween family membérs, usuaﬂ.lj-,py elders in _thevcmunityvaﬁd/or

¢

-

1 IEG, Ministry of Land Reform and Administration.,ke rt on the
Land Tenure Survey of Begemdir and Semin Province, (Addis AﬁE = Depart-
ment of Land Tenure, January, ml. ™. e :

2

Through marriage re]ationships a given family may ovg\ commma'l
‘g-w e e

3 In certain areas of the north (Er1trea in particu1ar). unless

’_a will exists to the contrary, daughters do not have the right-to in-

heritance. 'Communally owned land could also be dispased of by sale,

A mortgaged or given as’ g'lft. _°In case of sa1e, priority must be given to "kin.-*:;'

e s - P -4
: . S S -'>5A . ) “/ .,' 'ﬁ,



family and local government officials. The length of time that a farmer
is allowed to cultivate the piece of land assioned to him may vary from
three to seven years. This arrangement provides members with the oppor-
tunity to use land that is more productive than the one alloted to them
at present or vice versa.

Nomadic grazing right is also a form of communal ownership usuh]]y
encompassing a given tribe or cOnmunity. A1l members of a tribe haue the
right to: the grazing land in a given territory. Technically speaking,
however, Ethiopian iaw does not bes tow ownership of the land to the
nomads but use right (usufructuary) only. With the extension qfsirriga-
tion farming into the low land areas, this undefined form of téhure’re-

lationship may create some problems.

J

Tenancy Problems

The studies conducted by the iand tenurehdepartment of the Minis-.

try of Land Reform in various parts of the country showed the prevalence

.of tenancy Tenant operation. both in terms of number of farmers and

B8

By Land Tenure Surggys of Begemdir and_Semen: Province, p. 20.

sfze of cropped land accounted for more than 40 percent of the total,
excepting those provinces vnth comnunai ownership (Table 2.13 and 2.15),
Written agréements between tenants and landlords were exceptions rather

than the rule Almost'all agreements were verbai.]. In most instances.

‘the tenant. is at the mercy of the landlord Eviction at the will of the
landlord is common. The studies a]so point out that most landlord- tenant :

'agreements, verbal'or otheruise. are made for a duration of—one growing

1 IEG Hinistry of Land Reform and Administration, Report on the




TABLE 2.15

DISTRIBUTION AND SIZE-OF TOTAL
CROPPED AREA BY TENURE, ETHIOPIA, 1969

55

Tenure Survey of Be

‘Tenure, ?.Fanuary, 19

emdir and Semen Province (Addis Ababa
), p. 4

- " Owned . Rented Mixed ‘ .
Province ’ 'Hectar.'e Percent Hecfar:e Percent Hectare Percent Total Percent
Shoa 314,8% 28 618,409 55 . 191,i44 17 1,124,379 109
Arussi 85,313 83 112,255 _,sd 26,94] .12 224.509‘ 1oo<‘
Wollega . 103,034 46 100,795 45 20,159 9. g2$.938'~~1oo

_ Gemu Gofa 30,168 49 28,811 47 2,14 4 61,693 100
w0116; | 239,654 61 56,100 14 96,596 - 25 392,354 100
Sidamo’ 125,728 64 68,453 35 2,302 1 196,483 100
Tigre 212,07 67 . 23,887 7 81,008 26  317,942. 100
Kefa 106,926 53 - 86,752 43 8,071 4 201,749 100
I11Vubabor 23,162 30 52,500 68 1,548 . 2 77.&05 100
Begemdir '252,069 98" 3,077 1 1,282 1 256,428 100
. |
Source: I€G. Ministry of Land Reform and Administration, Report on Land

r

Department of Land ) —
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season. Aside from'the constitution of the counfry which guarantees
a]l,citi;ens the due process of the law, there is no specific landlord-
tenant relationship 1g§is]ation.} The constitution provides some protec-
tion against undue abuse by the 1and10rd, but even then the tenant “is
loo weak both economically and socially to insist on his rights. ' Even

- after reform measures are instituted, there are several tactics (legal

and illegal) that the landlord could employ to maintain his prereform

wealth position.] According to Cheuhg:

A legal restriction on tHE~renta1 percentage will induce
a variety of contractual- rearrangements between the

. contracting partdes to reéstore the equilibrium that
had been arrived at by the market terms of contrac%s
unless these rearrangements are prohibited by law.

The tenant cultivator with insecure tenure has little incentive
to undertake long term improvements on the land he eﬁltivates. Also,
“his c&pacity to invest is seriously limited by high rents and limited
access to credit. |
r Crop-sharing tenancy also presents problems whén costs are not

shared between tenants and 5andlords or when shares are different for

various enterprises. There is obviously incentive for missallocation of

s

resources in such cases.

Livestock Enterprises

v

Since this study is concerned mainly with grain crops, only

brief mention is made 6f livestock enterprises. This, however, should

! _Steven N.S, Cheung,The Theory of Share Tenancy: With Special
Application to Asian Agricu\%ure and the FIrst Phase of lalwan Land
Reform (Chicago: University of Chicago Press, 1969), p. 88.

. 2 Ipid., p. 88, - o
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not be taken to mean that the livestock industry is unimportant to the
Ethiopian economy. Future improvement in the diet of the people and

Y
increase in foreign tradeswill depend on the growth of the 1ivestock

industry as well as other agricultu}a1 developments. | . ’

The estimated cattle population is about ZSVﬁillion head. About
two-thirds of these are found in the highland regions where livestock
are normally kept as a secondary‘enterprise.' Since livestock prices are
too low in relation to grain crops, 1izestock cannot compete fayprab]}
with grain crops for land and other resources. Each housghold %n the
highland regions keeps a few animals for milk proddctioniupower and
transport. Livestock are also kept for contingency purposes-to“pe sold
for cash when cash crops are'not_avaiTab]e for sale. The majorfty of
thg beasant farmers keep one to eight animals per household. No particuj
lar attention is given to livestock grazing. Usually they are grazed on |

r

rough terrain and marginal land, fallowed land, and crop aftermath.

Pasture Land ! : d

A rough indication of’grazing densities was made by the Committee

1

for Regional Planning and Deyelopment.' In the estimation of grathg

" land, 0.7 to 0.8 hectares oﬁ’grazq\::r animal unit was ‘assumed for the

high*ang mixed farming area while t sugéested area for the Rift Valley

region was 1.3 to 1.6 hectares per animal um’t.2

-

. ]‘IEG, Ministry of Planning and Development, Regional A§Q§cf§f0f
Natidnal Planning in Ethiopia, Part I, p..40. ’

_ 2 pnimal units .were defined as follows:

Horses 1 animal unit donkeys 0.5 .
Mules 1 animal unit sheep 0.2

Camels 1 animal.unit goats 0.2

A1l cattle 1 animal unit. 7

Vi
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. TABLE 2.16

CATTLE HERD SIZE BY PERCENT DISTRIBUTION IN SOME PROVINCES OF ETHIOPIA,
1966 ’

Province Number of CattYe Per Household

None 1-8 9-1% 12+

i 5 " —
(Percent)

Shoa 15 65 14 6
Arussi 15 59 3 13
Gemu Gofa 44 52 2 2
Wollo 2 91 5 , 2
Tigre 32 v 56 7 5
Gojam ' 24 66 6 4
Wollega 30 : 49 1 10

o A\

Source: Gerald E. Marousek, et al., Development of the Ethiopian
Livestock Industry, Report No. 7 (MenTo Park, California: Stanford
Research Institute, January, 1969), p. 20.

An index of grazing was. prepared By the Planning Committee. The
index expresses the total land area required for grazing as a proportion
of the total land area (Appendix C, Table C-6). Assum{ng some 50 percent
of the area not to be cropped, a figure of 50 percent indicates fully
grazed pasgyre, debending on the carrying capacity of the soil, topography,
etc. In the highland regjons a large poktion of the noncultivable land
is also not fit for grazing. The effective grazing land is much smaller
than that as indicated by the indicies of grazing.

Usiqg‘;ﬁéh P rough guide, about.ﬁo percent‘of the area covered
by the survey was %evere]y to moderately overgrazed and certainly faces
a possible danger of overgrazing.: It should be understéod that thése
figures are too cdude to be used as a policy guide. However, they indi-

cate the seriousness of the‘problem. which needs to be studied in depth.
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S&nnary

The fact that agriculture is the backbone of Ethiobia is indi-
cated by the overwhelming dominance of agriculture in every sphere of
life. In 1967, agrfculture accounted for about 56 percent of the GDP
of the country. Although the exact number of the labor force emp]o;ed
in agriculture is not known, the urban rural population ratio indicates
that close to 90 percent of the labor force is directly or indirectly
involved in agricu]tur?. -Ethiopia's foreign exchange is obtained almost
exclusively from exports of agricultural commodities.

Ethiopian agricu]turé is primarily subsistence agriculture énd

farming practices are quite primitive. JAnvestments in farm tools and

equipment are in the order of less thap fifty dollars per farm. Animals
are the major-source of power on the/farms. As §;1imited study in Ada
(Central Highland) and Alemaya (Che¢rcher Highland) indicated, the total
farm investments for both crop and livestock enterprises averaged $1,286.00
and $1,073.00, respectively. ,

| The average per holding cultivated area is generally small,
ranging from 0.50 to 1.94 hectares oﬁ a provincial basis. Fragmentation
of;holdinQS‘is alsd widespread, averaging from two to three parcels per
holding. The consumption of chemical fertilizers, pesticides, herbicides;
fungicides, improved seeds, and irrigation water is at a low level or
nonexistent. |

" A considerab]e proportion of the.land area cultivated is operated
by tengnts. On the average, about 40‘percent of the farhsvwere opéréted
by full tenants in 1967. The prevaiiﬁqg mode of rental payments were

crbp—share. Varying from one-third to one-half of the crop, depending
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)
on the amount of inputs contributed by the reSpeCtiVé parties. Communal
ownerships dominate in the northérn provinces. Nomadic grazing is the
prevailing type of agriculture in the lowlands.
The position of tenants is extremely ipsecure. Nritten agree-
\ments are rare and when it gxists, %t'usua]ly protects the landlord's
interest. Legislation specifying the landlord-tenant relationship does
not exist at all. —
While agriculture fs very important to the Ethiopian economy,
its backwardness is also a major cause for the plight of the people.

The Tot of the Ethibpian people cannot be improved if agriculture remains

backward.

.
:b'
.



CHAPTER III ‘

CHARACTERISTICS OF THE DEMAND FOR FOOD (WITH PROJECTIONS FOR 1980)
There are several important factors that affect the demand for
agricultural commodities. The more important ones are population, in-
come, urbaﬁization, education, and prices of the pfoduct in question
and substitutes. |
In underdeveloped countrigs where,pey,capitg income is quite
Tow, the demand fér,food increases in almost direct proportion to increases
in per capita income. Population growth alsd increases thg demand for
food in direct proportion. Thus, in underdeveloped cﬁqntfies. the two
effects reinforce each other. As a nation develops, however, the exban-
sion in food demand due to income increases becomes less important. Food
habits or expenditure patterns also change with increases in income. As
their income increases, people in underdeveIOped nations will shift more
and m;re towards purchasing~the meat, eggs, fish, milk, fruits and vege-
tables they wanted to buy when their incomes were low. Thus their diet

will constitute less cereals. The absb]ute_amount of cereal cOnsumptigzzj

might, however, increase, due to population growth.

Regional Demand Estimates

The estimation of regional demands for the five commodities under
consideration has a direct bea;ing upon the spatial allocation of pro-
ductidn in the programming moqgls. These demands are miniﬁum require-
ments of the felevant products which must be produced and allocated by

activities in the models. Activities are then selected which ‘will fqlfij1
61
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all demands at a minimum cost.

For this study, regional demands were estimafed for each commodity
(Table 3.1). The demand for the commodities include personal consumption,
ipdustrial uses and net exports. Industrial demands were included'in the
region where the industries were located and exports were allocated to
regions where sea ports.are 1ocated} Industrial Qemands found to be
significant were beverage processingllocated in Addis Ababa and Asmara
and flour mills again concentrated in Addis Ababa and Asmara. Production
in regions not included in a district were subtracted from the estimated:
demand. The producing districts included in each consuming region are
shown in Table 3.2.

The demands for the varfous commodities were given in fixed
quantities for each region. To determine thé level of demand for each
commodity the following important assumptions were made:

1. That the food habits of people 5n all regjons arevthe same

(i.e., the proportion of each crop consumed are the same
for all consuming reﬁions).

2. That relative prices remain constant. , K

3. No carry-over of commodities from one year to another.
‘Because of the &iféicu]ties mentioned above, the demand estimates were
based on the national per capita disapbearancé of the various commodities
in 1966.] The .per capita disappearance figures were then multiplied by |

the number of people in each consuming region.

1 The researcher understands fully the shortcom1ng and crude
nature of the method employed; but under the cir tances the only
feasible way of estimating demand for the various commodities appear to
be per capita disappearance. S '



TABLE 3.1 , . .
POPULATION NUMBER AND FOOD CONSUMPTION
IN ETHIOPIA BY CONSUMING REGION, 19662 R
Consuming Population Wheat - Barley . Teff  Corn - 'Grain_
Region < " Sorghum
(Thou§and Quintals)
1 644,000 200.61  111.03  478.17 °  510.95' 284,67
2 156,500 43,75  26.98  116.20 142,70 182.98
3 1,1490,600 464.32  249.02 1,079.84 1,262.23 - '1,742.81
4 1,088,000 338.91  187.57  807.84  992.04 - 1,272.09
5 1,288,000 400.12  202.13  949.20 1,098.05  1,037.63
6 1,030,400 341,17  157.72  757.93  863.17 736.44
7 257,600 .  80.24  44.4 191.27 234.88 . 301019
8 3,274,000 1,297.02 6,436.13 2,430.95 2,985.23  3,827.96
9 711,000 221.48  122.58 52.79  648.29 " 831.3Q
10 823,200 256.43 141,92 611.23  750.59 962.49
1 669,000 - 208.39  115.30  496.73  609.99 782.20 -
12 642,700 200.20  110.80  477.21 586.01 751.45
13 1,394,200 434.29  240.36 1,035.19 1,271.23  1,630.10
14 1,543,700 480.86  266.13 1,146.20 1,407.55  1,804.89
15 3,055,500 951.79  526.77 2,282.11 2,782.7 2,950.11
16 1,320,700 363.40  207.93  923.00 1,204.21 1,423.76
17 2,259,800 608.79  210.14 1,630.98 1,944.49  2,458.96
18 24,981 7.94 4,54 18.55 77.87 29.08
19 1,502,419 513.20 6,125.51 1,115.55 1,344.91 325.83
TOTAL 23,176,300 7,417.91 15,487.01 16,560.94 20,682.10  23,335.94

_ a Consumption for various regions was
disappearance of commodities in 1966,

based on the national per capita
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CROP PRODUCING DISTRICTS WITHIN EACH CONSUMING REGION,

TABLE 3.2

ETHIOPIA, 1966

64

Consuming

Crop Consuming Crop
Region - Producing Regions Producing
, District District
e - ) 1}
2 . ﬁ 3,4 12 19
3 A 9 13 18,20
4 5,6 14 12
5 . 2 15 14,15,16,23
"6 B 16 21,22
7 . I 17 24,25,26
N 8 12,13 18. -
9 8 19 '27,28
10 10
o
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A demand function that takes not only population, but also income,
relative prices, and regional consumption habits into consideration would
have .been preferable and might have producedva more reliable prediction.
However, in a Fountry where more than 80 percent of the amount consumed
by greater thah 80 percent of the population is home produced, the task
becomes quite formidéble, if not impossisle. No reliable information

~'is available to enable one to develop a Qemand function that will |

reflect the consumption and expenditure habits of thepfthiopian people.
Per Capita Demand Projections for 1980

Changes in the structure of demand are likely to occur with in-
creases in the per.capita income. However, it was assumed that the in-
Crease in the per capita demand for all cereal crops under consideration
to 1980 would be a function of income changes alone, and would be the same
for all regions, (iﬂe., the demand fbr all the cereal crops would increase
by about the same perceﬁtaée in all regions and for all five cere;1 grains).
Thus, total outpuf'would need to be increased in about the same proportion.

In general, ang;sumption function can be ekpresseqvalgebraiéa11y

as fol]ows:]

_ g
Cy = AY(PY B (3.1)
where: o
C, = per capita food co“mptmn for year t,

Y, = per caplta gross domestic product for year t,
Tt 3 _ ‘ N

)

]'There isgreally no strong methodological reason for“éelecting
4thTs functional form over other functions. In budget data analysis,
“"however, the double logarithmic function has the practical advantage

that the regression coefficient is equal to the elasticity coefficient.
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©
1

relative food price in year t,

t
n = income elasticity of demand,
m = price elasticity of demand, and
A = constant or scale factor.

“Rewriting equation (3.1) for the initial period, year 0:

_ apNom oo
C, = AP (3.2)
[

where:

Y, = per capita gross domestic product fér the initial
period (1966),
C0 = average per capita consumption during the initial period

(1966), and
Ci» Y¢» 1, and m are as defined in equﬁtion (3.1).

Dividing equation (3.1) into equation (3.2) give the following relationship:
-

~Yen P.m
¢ = Gy 6D - (3.3)

-~

Assuming that relative prices remain constant, equation (3.3) reduces to

the following formulation: -

(3.4)
Per capita dohestic product was assumed to iﬁcrease at;a«consta t
rate between period G and t (4.5 percent per annum; see Table 3.4). In-
dustrial and export demands for cerealswere assumed to increase by the
same proportion as consumer demand. ‘Income elasticities used in this

projection were obtained from FAQ estim?tes (Table 3.3). Given the above

~



ESTIMATES OF INCOME E

5
TABLE 3. 3

LA

v

ITIES FOR =
WHEAT, BARLEY, TEFF _CORN, AND GR{ SORGHUM ETHIOPIA, 1968
Crop Income Elasticity -
Wheat +0.70°
Barley +0.40 . L/
Teffd +0.70 PN
Corn +0. 40 /
Grain Sorghum | +0. 40

@ Estimate provided by the author.

Source:

FAO, Agricultural Commod1Ax>PrQcht1ons,

1970-1980, Vol.

-

7

TABLE 3.4

11 (Rome: FRO, TO7T), p. T94-

PROJECTED RER CAPITA GROSS DOMESTIC PRODU%T‘FOR ETHIOPIA®

1980

~

Year Population GDP Per Capita GNP’
.(Mil]ions) (Eth. & Mfl]ipn) (Eth. $)
1966 23.1 3,388 | 146.0°
1975 & o 4,851 175.0
30.6 5,938 .. 1194.0

¥

2 Rate of growth in Gross Domestic Product was est1mated to be

4.5 percent per annum.

aé

i3
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conditions, equation (3.4) was used to project per capita demand for

° eech cereal crop under consideratfon (Tanle'3.5).
L) ’

Projections of Population and Aggregate Demand

There are a; many estimates of population growth for Ethiopia-
in the 1970's and 1980's as thene are estimators. The avaiiab]e data
for the 1960"s show that the population has been growing at an increasing
rate. E§timates denera]ly have ranged between 2.0 percent and 2,6 per-
cent per year. . . ’

FAO estimated a.2.2 percent rate of'pqpulation growth for the )

: 1966-1975 period and é 2.4 percent rate for the 1975-1980 period. .Such
increases would probabdy be constdened too high for a world that is pre-
occupied with the problems of popua1t1on explosion, but studying the
characteristics of the,Eh1op1an popu]at1on suggests that these probably
are conservat1ve estimates. About 52.4 percent of the tota1 population
was less than twenty years of age in 1963 (Table 3.6). For the next few
decades at leest. the number of women of ch11d bearing age will be growing
at an increasing rate. A high birth rate and the miracle of modern

“ 'medicine could nake the rate of pogulation increase higher than egpected.
qrA»FAO estimates were used for. thls study (Table 3.7). ©
’” "3 Projections of populat1on and gross domestic product data were
':;"nade using exponent1a1'growth functions. That is, 1966 data for popula-
~ tion and gross domestic product were mu1t1p]1ed by constant national
growth factors as indicated below ln equat1ons 3.5 and 3.6, respect1vely
W o (3.5)

v P iT *© ,lt(

G = 6, (197" Sy e

?

¢
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TABLE 3.5

" ESTIMATED PER CAPITA DEMAND OF CEREALS OF ETHIOPIA
FOR 1966, 1975, AND 1980

Crop 1966 1975 - 1980
| (Kilograms)
Wheat 31.15 35,37 © 38.01
Barley 17.24’ 18.54 19.32
Teff - | 74.25 8a.29 @ 90.59
Corn . 91.18 908 102.20
Grain Sorghum 116.92 1570 131.00
, ' f%% ' -



TABLE 3.6
ESTIMATED POPULATION OF ETHIOPIA. BY AGE GROUP AND SEX, 1967

" .

j Age Group Total Population | //.LMale N Ferré]e.
Total 'Percent NumFEr Percent “Number-  Percent
i , (Thox%ands of PeOp1e)q | _ |

0-4 14150.1 17.5 2116.0 17.7 2034.1 17.4
5.9 3948.1  16.7 2086.9 7. 1901.4 16.3
10-14 2400.)  10.1 1331.8 4 1. 1068.3 9.1
15-19  1914.4 8.1 1009.6 8.4 - 904.8 7.7
20-24 © 1757.4 7.4 75%.3 © 62" 0210 8.7
25-29 . 1977.8 8.4 855.0 Al 1122.8 9.6
0-31823.4 7.7 824.7 6.9 998.7 8.5
35-39  1411.9 6.0  730.8 6.1 ~681.1 5.8
. 40-44 1238.6° . 5.2 " 586.3 4.9 652.3 5.6
R PTI 735.3 3.1 - 418.2 35 321 2.8
T 50-54 . 8127 3.4 4179 3.5 394.8 | 3.4
55-59' $15.9 . 1.8 ek 23 b 1435 1.2
60.and over  1081.5 46 6231, 5.2 458.4 3.9
TOTAL  22667.4  100.0  11965.0 000" M702.4 10,0

o

- . S‘ource‘ IEGI Central Stat1st1cs Office, Eth10p1a: ‘Statistical Abstract
of 1967 dnd 1968 (Addis* Ababa: CSO, ]968) pP. 27 . ‘

~ -
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TABLE 3.7

ESTIMATED POPULATION BY CONSUMINQ REG

1966, 1975, and 1980

ION, ETHIOPIA,

71

Region ~ 1966 1975 1980
(Thousands of People)
] 644.0 784.1 882.8
2 2 156.5 190.5 e 214.5
3 1490.6 1816.0 2101.0
4 1088.0 1325.0 1491.0
5 1288.0 1572.0 1770.0;
6 1030.4 1254.0 1412.0 -
7 257.6 314.9 354.5
8 3274.0 3986.0 4502.0
9 711.0 865.8 977.0
10 823.2 1000.0 1126.0
n 669.0 814.5 917.0
12 642.7 784.7 883.5
13 1394.2 | 1697.0 o 2 1911.0
14 1543, 7 1879.0 2115.0
15 3055.5 3719.0 4188.0
16 1320.7 © 1608.0 - 1810.0
17 22598 ‘ 2752.0 . 3098.0
18 . 250 30.4 B2
19 15024 /. 1829.0 2059.0
Sl sl e I i
202207 7. T 27468.6 31846.5
: qAnnual Growth Rates were obtained from FAO estimates:
1966 - 1975 = 2,2% B
1975 - 1980 =

2.4%.

-



where:
PiT is projected 1980 population in the ith consuming region,
- Pit is the estimated 1966 population of the ith consuming region,
T is projected 1980 gross domestic product,

is estimated 1966 gross domestic product,
n is the time interval between the initial period and the
year for which projection is made, and

r is the annual national growth factor. &§

' / .

Aggregate demand was determined by multiplying-the projected per

capita demand of 1980 by the number of persons in each consuming region
using the following equation (Table 3.8):

!

Divt = CrPiT (3.7)

where: - ‘ 4 ’
Dy, 7. 'S agaregate demand in 1980 for the kth product for the ith
consuming region, '
CkT iS projeétéd 1980 per capita consumption 6f the kth product,

and,

PiT is as defined above. N



TABLE 3.8

PROJECTED DEMAND FOR WHEAT, BARLEY, TEFF, CORN,
AND GRAIN SORGHUM BY CONSUMING REGYONS, ETHIOPIA, 1980

73

Region Population Wheat Bafley Teff, Corn Grain
1980 ' . Sorghum
(Thousands of Hectares) ,

1 882.8 335.55 170.56 799.73 902.22 1156.47

2 214.5 81.53 41.44 194,32 219.22 281.0
3 2101.0 798.59 405.91 1903.30 2147.22 2752.31
4 1491.0 566.73 288.06 1350.70 1523.80 1953.21
5 1770.0 - 672.78 341.96 1603. 44 | 1808.94 2318.70
6 1412.0 562.16 272.80 1279.13 1443.06_ 1849.72
7 354.5 134.75 68.49 321.14 362.30 464,40
8 '4502.0 2050.7 7444 .79 4078.56 4601.04 5897. 62
9 977.0 371.36 - 188.76 885.0@5\ ‘ 588.49 1279.87
10 1126.0 427.99 217.54 1020.04 1150.77 1475.06
11 917.0 348.55 177.16 830.71 937.17 1201.27
12 883.5 335.82 }70.69 800. 36 902.94 - 1157.39
13 1911.0 726.37 369.21 1731.17 1953.04 2503.41
14 2115.0 803.91 408.62  1915.98 2161.53 2770.65
15 4188.0 .1591.86 809.12 3793.91  4280.14 5486 . 28

16 1810.0 687.98 349.69 1639.68 1849.82  2371.10
17 3098.0 1180.52 - 598.53 2806.48 3166.16 4058.38 -

18 © 34,2 13.00 6.60 . 30.98 34,95 44.80
19 20590 840.01 6972.80 1865.25 2104.30 2697.29
TOTAL . 31846.5 ' 12530.17 ° 19302.73 288%2.74 ;,32531,11_*_¢ 41718.93

=y




CHAPTER 1V

i
'

REGIONAL PRODUCTION AND TRANSPORTIMION :

Producing Districts and the Criteria of Partitioninq

The iﬁteraction 6f topography, climate, and soil largely deter-
mines the pattefn of land use. The intensity and distribution of rain-
fall, soil fertility and stfucture, e]evatidn,“sfope, temperature'and
day length all contribute to the ecological system of 'dn area or region.
In each region, the range of crops which may bg grown is generally in-
fluenced by Tocal conditions. - ’

Producing districts are the basic units of'analys?s in inter-
regional competition analysis. Resource restraints and producing activi-
ties are.defined for each district. Praduction Contributés to supply in .
the consum1ng reg1on 1n which the produc1ng district is located A set
of yield f1gures which were aSSumed to be fixed and 5pown in quant1ty,. ‘
were determined for each produc1ng district, . The country was divided
1nto producing districts based on the fo110w1ng cr1ter1a (1) so11

mfert111ty, (2) precipitation, and (3) general elevation,

Conceptually, each'small commuhity or farm in ;he nation can be

_‘NJ _ ponsidered a ;eparate producing unit, and supply and demand for factof§
t and products can be estimated for each fanm.] Ay 1nterreg1onal compet1-
tlon model that involves_ a 1arge number of small reg1ons requires a lot

. -'*f; of time, effort, and resources. Most programming analyses use large

\

1z . . 3 v *
A - 0 . - ’
‘ .éé? 1 Randol1f Baker, "The Est1mat1on of Regional Supp]y Functions,"
" in Interre ional Competit

on_Research Methods, edited by Richard A. K1ng
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geographicé] regions as producing units.] Producf?%n cdefficients are
vderived for each producing district. The basic assumpggon is that these
»/Cegions are internally homogenous. |

For this study, each produ‘ district was éssumed to be potenti-
ally sujtab]e for the production of all the crops under investigation.
However, broduction activities were defined fdr each district only if
land use data for 1966 showed some acreage devoted to the particular
crop in that’year or if experiment station trials indicated its adapt-
ability to the area (Table 2. 11). fﬁe total hectares used for the pro-
duction of wheat, bar]ey, teff, corn and sorghum in ]966 1ﬂ each region
were used as land resource, constraints (Tab]e 4.1).

The soil fertility indices used weretobtained from the stqdy dbne_
by the Ministrx,of,Planning and Devéiobment,z Values -of zero to ten were
assigned-as a rough approximatjon/of the ﬁérti]ity’of the soils in each

‘ Awra ja (F1gure 4.1) In assigning these values a§ fertili%y indicators
of the so1ls in each AwraJa, account was taken also of re11ef irrigability,
"drainage and erosion.3

Information on rainfall and general elevation was considered in

the fegiona]izqtion of the country. This method of dividing the country-

into producing districts overlooks the influence of micro-climatic an&

L

! Earl 0. Heady, "Aggregation and Related Problems in M
Analysis of Interregional Competition,” in Interre jonal -C i
Research Methods edited by R1chard A. King (Raleigh: N. C..

s P

2 IEG, M1n1stry of Plannlgg and Deve]opment Regjonal Aspects of -
\ Nat1ona1*P1anning in Eth10p1a, Part I, p. 24, :

3

Ibid.,'p. 25. Lo T
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FIGUREAA .1

SOIL FERTILITY INDEX BY AWRAJA, ETHIOPIA, 1966
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TABLE 4.1

HECTARES OF LAND IN WHEAT, BARLEY, TEFF, CORN AND
GRAIN SORGHUM BY PRODUCING REGIONS, ETHIOPIA, 1966

Producing A Area ' - Producing Area
Region o Region '

~ (Thousands of Hectares)

1. 91.8 15 | 127.4
2 524.4 - 16 S 245.3
3 27.5 R Vi 965.4
4 27.5 | 18 423.4
5 141.5 | 19 225.3
6 i 222.5 20 1173.6
7 - 160.4 - 21 331.2
8 3031 ° 22 257.4
9 ° . 23 - 119.6
10 222.84 24 o190
H 905 o L o729
12 2549 - o 26 | 87.8
13 ) 266.2 - .2 " 763
14 263.6 - ) 69.5 .

Q@
&

T "% The’estimates were basedfon;Enfdrha;ion furnished by W.G. °
Eichberger, US_AID/E, and by Central Statistics Office, Ethiopia
(expansion survey to entire country). . & ._ T
o 7{Source:. C.Jd. Miller, et,alf, Production of Grains and Pulses in
Ethiopia; Report No. 10 (Menlo'F&FF{'CaTifornia; Stanfqed Research

" Tnstitute, January, 1969), p. 127.

»
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adaptation. Unfortunately, studies which employ broad geographical areas

usually overlook details that are otherwise important.

Reference Yield Determination

. o
Y1e3ds with Fert1lizer Apg]1cation v

Yield information is one of the crucial coefficients in inter-
regional eompetition analysis. The models used ‘in this study were built
on thejassumption that each producing district differs in its agricultural
characteristics from other producing districts. This fact is‘usually
reflected either in_per hectare yield differential or in per hectare

.

cost differential for the same quantity of output, e

Ay

The reference yield data were obtained from the results of the

FAO Freedom from Hunget Campaign fertilizer trials conducted in the maJor

) agricultura] areas of Ethiopia (Table 4.2). Since data for 1966 or prjor

to 1966 were not available, she reference yield represented a weighted

average of the' check yie]ds;oﬁéthe three yearly trials between 1967 ‘and

1970 (1967-68, 1968-69, 1969-70). The weights used were the number of

observations in each district. In districts where tr1a1 re5u1ts

_were not ava11able for certain crops, yields from adJacent reg1ons wére

]

_ used. . o

A word of caut1on isin Order here “tn using these data, it was

' assumed that the areas selected Were representat1ve of the region in:* .

wh1ch they were located ! Hd&ever this assumpt1on has not been tested

o

,u-

St Improved cultural pract1ces such as the app11cat10n of. fertﬁTizer.

| fuse of improved seeds, application of pesticides, 1mp1ementation of

. 1rr1gat1on. and overa]l improvement of general farm management pract1ces

T«

"
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TABLE 4.2

AVERAGE REFERENCE YIELD FOR WHEAT, BARLEY, TEFF, CORN AND
GRAIN SORGHUM BY PRODUCING REGIONS, ETHIOPIA, 1966

4

Producing Wheat Barley Teff Corn Grain
Regions - ' - ~ Sorghum

(Quintals per Hectare)

N
- o

i

1- 11.0 10.5 7.5 11.0 23.7
2 " 11.0 10.5 7.5 11.0 19.7
3 11.0 10.7 8.0 10.0 8.5
4 U.o 10.7 8.0 10.0 8.5
5 11.0 10.7 7.5 11.0 19.7
6 12.0 15.4 7.5 11.0 19.7
7 7.5 ™™ 14.3 - 8.4 16.1 10.0
8 8.9 10.5 7.0 20.6 - - 10.0
9 9.9 8.8 11.0 18.3 10.0
10 9.9 8.8 11-.0 18.3 10.0
1k 6.3 10.0 7.6 28.6 10.0
12 8.0 12.3 7.3 17.0 - 10.0
13 7.1 . 8.7 7.3 " 14.5 . . 10.0
T4 11.4 13.0 14.6 13.0 : ¢ 22.8
15 \ 8.9 10.0 17.7 13.0 ¢ 22.8
16 6.0 10.0 5.6 13.0 . 26.4
17 5.9 10.9 6.9 7 21.3°, 20.0
18 13.4 13.7 9.5 "~ 18,2 .  20.0
19 13.4 13.7 9.5 - 18.2 W 7 20.0 "
20 13.4 7 9.5 18.2 ¢ 20.0. ",
21 2.7 A 5.9 14.0 14.0
22 12.7 .4 5.8 14.0 14,0
23 7.8 6.7 ~— 24.6 14.0
24 11.2 5.2 14.0 14.0
25 8.1 v 7.6 14.0 - 14.0
2 L 8.l 5.3 14.0 14.0
2 R 5.0 10.0°¢ 14,0 -
' 9{2 - 5.0 10.0 14,0 .
—~ S -

. Source: IEG, Ministry of. Agriculture, Extens1on Service and FAO,i
~ "Freedom. from Hunger Campaign: Fertilizer Demonstnations Programs, -
1967/68 1968/69 and 1969/70," Addis Ababa. n}Q £Unpub1ished,Rep0rts.)

K
YR
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increase crop yields markedly. Experience in many countries has shown
that such practices have more than doubled production of certain crops.

In Model II fertilizer responses were programmed to determine
‘the impact of improvements in farming practices. .Since information on
responses to other -improvements are very limited, no attempt'was made
to include such cha;;gs. The dataon fertilizer application appeared
" to be more reliable.

The ﬁegtilizer response data were obtained from the same source
as the reference yields (Table 4.3). The same three-year averages were
used as coefficients of produ%;jvity ¢he 6ptiuum,1e9el of'application’
“cannot be determined as therewascnﬂy one level of app11cat1on The
‘tests were conducted for n1trogen nitrogen- phosphorous and nitroges-

‘ phosphorous-potass1um. Best results were obta1ped for 40-46-0 levels |
.of fertilizer .fo'r wheat, barley, teff, and grain sorghum and 60-69-0

for corn. 'Nitrogen was applied in the form of urea and phosphorous was

fpnlied as triple super phosphate.

Cost of Production ™~

The objective of theﬁihterregiona] model is the minimization of

thellinear summation of the cost of produCtion plus transportation.
.These costs must be estimated as accurate]y as poss1ble Cost coeff1c1ents
- are the most cr1t1ca1 data to be estimJted before one. proceeds with the
‘analysis of dntertegional’ compet1tion.: To:do a creditable job, some

acceptable and cons1stent technique of estimat1ng ébsts must be devised.

e B
JIn interregiona1-compet1tion analys1s, the absolute value of costs is

ffnot as “imporitant as .the relatjve vq]ues of the cost coefficients. One

' should try to mainta1n the proper relationshlps between costs of productlon
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L TABLE 4.3

.' _ YIELD OF WHEAT, BARLEY, TEFF, CORN, AND GRAIN SORGHUM
' WITH FERTILIZER APPLICATION, BY PRODUCING REGION, EFHIOPIA, 1967-70

>~ - ‘ll : é_
, Producing Wheat Bartey Teff Corn Grain\\d
Regions . ‘ Sorghum

(Quintals per Hectare)

g (I 26.0 7, 16 21 . 44
- 2 26.0 17 16 27 40
L ek 3 < 14.0 16 9. 32 32
4 14.0 ) 9 32 32
5 19.0. 25 13 27 40
6 19.0 25 13 45 40
7 17.0 22 18 27 17
8 18.0 17 14 41 33
9 18.0 15 14 39 32
10 . 18.0, 20 14 39 32
o 1, 13.0 20 17 48 32
e 12° 16.0 20 14 39 39
13 12.0 18 15 32 3
. 14 17.0 18 17 16 31
15 11.0 18 27 16 30
16 14.0 25 15 ¢ 16 30
17 . 14.0 25 15 50 ° 30
18 23.0 18 17 32 39
19 23.0 18 17 32 32
2Q 23.0 18 17 32 32
21 9.0 . 20 11 27 21
22 . 9.0° 20 10 2 21
23 14.0 24 19 17 39
24 15.0 24 8 17 39
25 14.0 . 12 15 . 17 / 36
6. 4.0 24 13 17 36
27 120 . - 12 5 17 44
28 | 12,0 712, 5 7 a4

. Source: IEG, Ministry of Agricﬁltureg Extension Service, qndJFAO.
"Freedom from Hunger Campaign: Fertilizer Demonstration Programs, 1967/68,
1968/69, and 1969/70, 1970/71," Addis Ababa, n.d. (Unbublished reports);

IEG, Institute of Agricultural Research, Progress Report for the Period
April, 1970 to March, 1971 (Addis Ababai: BZEO Research Station, April,.
o s 1EG, Institute of Agricultural Research, Pro?ress Report for the

~ Period April, 1969 to March, 1970 (Addis Ababa: ~Holeta Guenet Research
. ;§§SE1on, May, 1970). - o N ' ' S
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of different districts and d1fferent crops.

Carleton D.,Denn1s] 11sts three approaches for estimating costs:
(1) experimental, (2) statistical, and (3) synthetic. The first approach
requires conductihg controlled experimepts and keeping records of the
\fina]Aproduct. The second approach uses»time series data which are ob-,
tained. from firms. The third method invo]veszthe synthesizing of an I
n‘jnput-output relationship from production_necords»and using engineering
techniques-to measure labor and equipment requirements. The fgllnuing///
methods were used for this purpose: (lj‘budget analysis, (3) engineering
cost functions, and (3) farﬁ synthesis. The budget ana]ysis involves
_the definitign of the kinds and quantities ofvproﬂuctsAto be processed
and the development of a budget based on estimates of quantities and
costs of inputs and expected outputs. The budget method>uses input-

T,

£ 4
output ratios in physical termst1th appropr1ate prices app11ed to convert

to costs. For this study, the budgeting procedure was used to arrive .
at cost f1gures for each crop enterpr1se and district. Deta11ed budget
were prepared for each d1str1ct and cr0p for 1966 u51ng whatever 1nfo
.tion was, ava11ab1e . ' :‘ o ’ @ o -
The cost estimates fof this stady included. annpal charges of
deprec1at1on equ1pment replacement costs, 1nterest on cap1ta1 ‘.yested
malntenance costs, 1abor and powgz costs, seed costs, costs of fert1l1zer
and othervfactors of product1on/used in each’ distr1ct. A1l these costs
were_capverted on a’per hectare basis.

.

”\ -1 Car]etpn D. Dennis, "Processing Cost Est1mat1on in‘Stud1es of
Inte regional Competit1on," in Interregional Competition Methods, edited
by Rychard A. Kvng (Ra]eigh N.C.: » p. 184,

R

\\A
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- Bthiopia, the opportunity cost of‘iabor in agriculture is near zero be- r

' cause the opportunity for. employment out51de of agricuTtu*e is very ' |

83

The costs of production were divided by act1v1t1es for ease of

caTcuTation and comparabi]ity Pro‘uction costs were subdivided further
\

as yield dependént and yield 1ndependent 1 |
The yield independent crop production chts were: ¥
Y. Pre-plantingvcuitivation costs,
;’2. ~PTant;'ng.costsr. -
ij 3. Cultivation cost, and )
4. . Crop management costs. = S

\

) The cost contributing factors were the efforts required for each operation, _g

the number of repeated operations. the associated wage scale and other

e
costs for “labor, the costs of equipment and animal utilization, and the

cost of seeds and fertilizers, L ,Wfﬁ

1

~ The yield depenggﬁt crop production costs asspciatsd with peasant

“*dgging practices were:— ~ Y [ .

a 1. Harvesting costs,
Threshing costs, e
Sacking and chand}ing costs, ' : : /' o

I

2

3

4v” Crop storage costs, and - - ]
) .

' /Aculating oy

labor costs one cqp use opportunity cost but in underdeveizped areas Tike

‘Transportation cost.

Labor cost inciuded both imputed and actual’ q

I

e
limited. Therefore. from society's point of view. one can. assign a zero |

e

o _.“: . SR .)_(»
1

: Milier, et aT.. _ystems Analysis Methods for Ethiopian Agriculture. |
Vol, 1, pp. 211-218. 7 = o

.°'
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' ‘price for operator and'fami]y‘labor B(t in interregional analys1s

y <

where 1nterreg1onal as well as intercrop comparisons are tosbe made, it
is essent1a1 to include-all actual and imputed costs since it can “make a,

dlfference when comparing the comparat1ve advantage of- each region 1#'““'

the production of each crop Since compet1t1on between crops ex1sts f

-

. opportun1ty cost for 1ntercrop compar1son is not zero.

_A charge of one do]]ar}per day was made for a11 1abor that was

<

used in the production of crops 4n all districts. A tharge of $; 50

°

e . per day was made for the servvces of a pa1r of oxen. This labor charge

‘ cou]d be cons1dered atsubs1stence‘yage W1thout wh1ch labor cannot exist.

~

Y.

. ,'1nce a great deal of human labor and effort is used in‘crop production,

the ¢ greater portion of the cost is 1abor cost ahd other noncash charges

Co ey 11ke deprec1at1d:nand 1nterest on 1nvestmeqj Cash expenses account for

R an 1ns1gn1f1cant proportion of fhe tota] cost of production under current

< Q-;” pract1ces The study by the Stanford.Research Instltute showed that
Y.costs of purchased 1nputs augraged $44 30, rang1ng from $12 00 to $84.00
(Iab]e 2.6). | .

Deprecnat1on a]lowance per acre was calculated for each d1str1ct
on the basis of the average cultivated ‘area per holding in each district
(Table 4.4). A crucial assamption made here was that the typical farmer
in €ach district would have the assets Tisted in Appendix C, Table C-3.

3 The estimated depreciation charge per farm was diyided by the cultivated

area per holding\

D. = Estimated'deEreciation ?er holding . . |
» i Number of hectares cultiva ‘ .
The depr&c1at1on charge was assumed to .be same for a]l crops in a given

o distr1ct Repair and maintenance was estimated to be 3 percent of the
: . ~ |

-

0 .
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-original cost of assets. Representative estimated reference costs of

producfion are provided in Table 4.5,

- Cost. of Production¥ith Fertilizer Application

The rate of increase in fertilizer use has'been‘quite s]pw and
without ahy Jbvious pattern. At present, all the supplies of commercial
fertilizer are obtained from foreign sources. Dea]efs are located only
in Addis Ababa and Asmara. According to the Stanford Research Institute‘
study, impbnts consisted mainly of‘amonium sulfate, nitrate, urea, and
mixed chemical ferti]izers.] The report also indicated that‘prices at
the port of entry were high but comparable with those countries dependent .
on imported materials Hoyever, the high cost ;f interhal ;ransport
s1gn1f1cant]y 1ncreased prices to inland growers. |
’ The fact that the distribution centers are 1imitea makes the

procurement of fertilizer in small quantities by the p;;sant farmer quite
difficult. With improved transpoftation and when €he demand justifies,
outlets could be widely spread in the country, thus making prices more
-+attractice. The prices used here are ihputed prices which were developed
\'\«\\\by thachew Tecle Medhin for the various regi;hs of Ethiopia and have
. been modified to fit this analysis (Table 4;6)72 Accé}ding to Tecle
Medhiq's ana]ysis, the cheapest source qf supp]y was Asmara (fOf,the

northern provinées of Eretrea, Tigrq; Wollo and Begemdir). The remaining

1 H.M. Benedict, and, S.A. Cogswe]] Potential Fertilizer Demand

in-Ethiopia, .Report No. 1 (Menlo Park, California: Stanford Research
', Tnstitute, April, 1968), p. 5. .

2 Getachew Tecle Medh1n, "An Economic Appraisal of Fertilizer
Use in Ethiopia" (unpublished Masters Thesis, University of Alberta,
Edmonton, 1972). p. 65. . ‘

9

L
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- TABLE 4.5 | .
REPRESENTATIVE REFERENCE COST OF PRODUCTION FOR WHEAT,
BARLEY, TEFF, CORN, AND GRAIN SORGHUM BY REGION, ETHIOPIA, -1966

Producing Wheat Bar1ey Teff Corn ' Grain

Region . Sorghum
(Eth. $ per Hectare) _dﬂ L.
1 280 282 326 269 . 290
2 171 166 212 155 o 170
3 157 157 206 147 146
4 157 157 206 . 147 - 146
5 208 206 253 ' 196 212
6 167 170 212 153 © 7189
7 146 * 153 183 - 146 131
8 220 . 217 248 223 208
9 366 ’ 370 419 367 357
10 357 359 409 356 ' 348
n 182 179 . 200 195 168
12 I V1 179 224 175 . 165
13 . 188 188 . 238 186 . 178
14 -~ © 263 264 312 - 250 266
15 ) -265 265 327 256 .. 272
16 228 229 275 225 246
17 - 219 \ 223 © . 268 240 231
18 230 238 272 225 . 198
19 195 . 196 263 - 176 153
20 249 255 - 241 240 246
21 © - <21 210 , 259 : 178 - 198
22 21 209 245 197 198
23 200 215 264 211 : 196"
24 197 203 237 187 188
25 - . 185 183 233 179 178
26 j 533 547 577 627 528
27 , 336 290 430 365 11
28 g

199 199 239 184" 189

A/



TABLE 4.6
PER HECTARE COST OF FERTILIZER BY 5}
PRODUCING DISTRICTS, ETHIOPIA, 1966

"

Region ' ' Corn , Other Cropsg,
] 121.00 . 80.00"
2 117.00 ‘ L7104
3 121.00 $ . 80.35
4 121.00 #" ‘ 80.35
5 . 120.00 79.61,
6 : 114.00 } 75.86"
7 ' 113.00 “* & 75.11
st 8/ 115.00 76.43
9 121.00 80.36.
10 121.00 : 80.36
N 117.00 C 77.74  «
12 117.00 o 77.74
13 121.00 80.36
14 112.00 » . 74.61
15 107.00 ' - 70.86
.16 131.00 \ - 87.08
RV 121.00 ‘ 1 80.49
18 120.00 © 79.61
19 146.00 ‘ ‘ 97.24
20 123.00 ‘ . 81.86
21 107.00 - _ © o 71.33
22 115.00 ‘ 76.58
23 : ' - 105.00 T 70.11
24 e 101.00 - . 66.9
25 - ' 101.00 " 66.9
26 ‘ 99.00 - 65.53
27 97.00 : 64.35

28 | 100.00 o 66.62

_ a Nitrogen and phosphorous were applied in the form of urea and
triple super phosphate. The amounts were: 87.5 kg. of urea per hectar
(r 40.00 kg. N/hag and 100 kg. triple super phosphate per hectare (r 46.0
kg. P,0;) for wheat, barTey, teff, and sorghum and 132 kg. of urea per -
hectaae (260.0 kg. ‘N/ha) and 150.0 kg. of triple super phosphate per
hectare (r 69.00 kg. P205/ha) for corn. - . , .

Source: H.M. Benedict and S.A. Cogswell, Potential Fertilizer
Demand in Ethiopia, Report No. 1 (Menlo Park, California: Stanford Research
Instituta;'1§3§;, p. 41; Getachew Tecle Medhin, "Economic Appraisal of .
Fertilizer Use in Ethiopia" (unpublished Masters Thesis, University of
" Alberta, Edmonton, 1972?. p. 66, Table 5.4. r ' .

~
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provincks were in the Addis Ababa zone. In calculating the representative’

cost of production with fertilizer application, all adjustments of costs

due to yield increases were made (Table 4.7). | \

Transportation

- Transportation costs were defined for each commodity from/to conﬁsy
suming regions with surplus production to/from those with deficit. In
'general, three modes of transportation are used in Ethiopia: (1) truck
transport, (2) railway, and (3) pack animals. For this study, truck
transportatiqn was used as it was assumed to be the most efffcient and
the most important means of transportation in Ethiopia, particularly for
long hadls, ‘ f "

F]at Yate transportation cost: were assigned from a centra]*
loca%1on in a given demand.region to a central location for all other ‘
demand reg1ons (Table 4.8). The centers were selected with the objective
of approxtmating consumption cente:; (Figure 1.1), Transportation rates
here the same for all five cropst For regions where data were not ava1l—
able, distances were multiplied by rates of transportation on similar
road tydes in adJacent reg1ons. Genera]]y the data obtained ind1cated
, that long hauls were cheaper per kilometer than short hauls on similar S
road types. | _ , ' | \*%)

Thansportatibn accodnts fdr‘aebig portidn of the cost of agri-
cultural products to the consumer./ It 4s particularly so in EthiOpia |
where basic infrastructural deve]opments are still lagging Accord1ng»
to a Study conduc ted by the Stanford Research Institute, the 1nternal
vcost of transportation of pulses from a locati%““1n Begemdir province

amounted to 25 percent of the total value of one ton of pulses at the

o ’ ‘ I . s

R
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TABLE 4.7 -

EXPECTED  COST OF PRODUCTION WITH FERTILIZER APPLICATION
BY PRODUCING REGIONS, ETHIOPIA, 1966 : ;

Producing _ Wheat Bar]ey | Teff Corn  Grain

Region ‘ ‘ Sorghum
(Eth. $ per Hectare) ¢
] 383 372 421 414 491
2 271 253 304 296 . 279
3 247 245 288 301. : 261
4 247 245 -288 301 261
5 300 307 - 340 - 339 323
6 254 260 296 317 286
7 235 . 241 273 . 275 214
8 331 303 33 376 317
9 . 458 . 460 504 520 470
10 449 457 494 509 461
1 - 270 291 291 341 279
12 . 265 269 n. 325 287
13 276 . 283 330 336 290
14 346 347 . 391 366 353
15 . 339 349 an 366 354
16 « 327 338. .- 376 360 344
17 313 326 361 395 . 326
18- 324. 25 /363 366 306
19 - - 306 301 337 © 309 268
20 . 345 344 338 . 384 346
21 217 293 -, 339 305 280
22 282 297 328 332 285
23, 4. 316 © - 359 297 305
24 - 264 1276 303 286 293
25 . . 270 266 317 285 266 . .,
26 610 628 656- 629 626
27 408 460 498 466 : 488

28 : 260: ' 267 - 306 . , 287 301

PP Y

o o Sburce IEG Ministry of Agriculture, Extension Service and FAO
"Freedom from Hunger Campaign: Fertilizer Demonstration Pro?ram 1967/68
1968/69; 1969/70 " Addis ‘Ababa, n.d. (Unpublished reports :
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. . . " ’ \ )
Asmara terminalemafket.] A study by the Imperial Highway Authority .

estimated Eth, $1.44 pér ton per {i]ometer as the cost of carrying goods
" by mule or camel. ~
, 7 |
An improvement in transportation and marketing facilities would
no doubt enhance spatial allocation of production of?agriéultura1 pro-
ducts. Due to the ruggedness of the terrain of the ¢ountry and the par-
ticularly wet conditions in the southwestern portion of the country,

road building is quite expenijve.

The Awraja communications study by the P]ann1ng and Development

}f‘ Comm1ttee revea]ed that on the average, only 22 percent of the countny
" was served by all-weather roads--assum1ng that aréa; lying within fifteen
kilometers of such roads could be considered to have access tp an all-
weather road., The Committee, however, found considerable di&ergence from
this ian. Fon\inetdnce;-Dire Dawa, the Addis Ababa region, Desse
vicinity and Hamasien area had alhigh concentration of all-weather rdad
facilities and.over 100 percent access1b111ty, taking fifteen k1lometers
as a standard. On ‘the other hand the Commlttee noted that th1;$¥ six
' Awrajés, most of them in the southwestern pontion of the country, were
}‘nithout any‘a]l-weatherjroad facilities.2 |
_ Particular problem areas are:
1.  Western and southennjEthiopia (including parts of quan. '

Wollega, Illubabor, Kefa and Gemu Gofa provinces).

1 Alan R. Thodey,
Report No. 16 (Menlo Park,
April, 1969), p. 143,

2

o IEG, Ministry of Planning, Regiona1 Asggcts of National
- Plannin g in. Ethio ia, Parts I and II,- p. , | ‘

Market1ing 49f Grains and Pu]ses in Ethio ia
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2. MWestern Wollo and eastern Begemdir provinces.

3. Bale and Arussi provinces.

*

Most~of these provinces fall in heavy rainfell ;reas where the
use of dry weather trucks is re;;ﬁ#ﬁted. Other provinces' areas are alsp
less than 50 percent accessib)e by all-weather roads and only eleven have
mﬂ?é’than‘75 percent accessipility. |

o~ Pack animals are st 11 an important component of Ethioptan trans-

portation. Thousanos of pack animals are still used in Ethiopia.| For
example, accordingtto a count made at Woldia (north of Dessie) by the

" Imperial Highnay Authority (IHA) on a typical day in 1966, 500 pack b

1

animals were seen on a single westward trail. A spot check on October,

1966 at certain rural locations found an apprecfab]e’nUmber of laden‘pack

P

enimals on aTl-weather highways. The typical carrying charges for pack

animals average about Eth. -$0. 62 per ton per kilometer or over six times
the typical truck fre1ght rate on all-weather h1ghways.2 Representative
1966 trucking tarf—?§gchargeq for gra1n movements (when‘the route was not

entirely an all-weather road) eriedyfnom Eth.“io.lﬁ to Eth. $0.45 per
3 e Q ~

.

‘ton per kilometer.

The EthLop1an government a1ded by some nat1ons and 1nternational

organizatlons ‘began a major program of h1ghway improvement in 1950 and

, 1 Imperia] Highway Author1ty (IHA), "Progress in nghway Transport"
(paper preiented at. the XIII Hor]d Road Congress, Tokyo, Japan, November :
‘ 3 1967 p 16, :

. N : s SR
. el

2

Ib\d., P. 16.

3¢, Milter, et al., Development of Agriculture and Aﬁ'o- :
Industry in Ethio ja: Strat and Programs, po nlo ark i
“Research- j_pri1. 1969). p. 189 ,
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established the Imperial Highway' Authority (IHA) in ]951.] So far, the

" This sum is

‘ IHA has launched four highway programs; the fourth was initiated in 1968
with a completed expenditure of about Eth. $250 mi]lioj{

earmarked for construction of bltum1nous surfac1ng and for feas1b111ty

LY

stud1es of a total of 1,400 k1lometers of road.

"

It

Ra1]waﬁ§ '
0n1y two railway links exist in the country, one about 305 kilo-

meters betkeenAMitsiwa and Arordat, via Asmqra,/and the other between
Addis Ababa and, Djibouti, via Dire Dawa. Both railways aré narrow gauge,
the'lattér péing one meter and the former, 0.95 meters.‘ The railway
‘bgtweeh Addis Ababa and Djbouti, which is 781 kilometers long, is managed
by a French “company incorporated in Ethiopia.
The high cost of transporting goods both for internal market and
.egpbrt and the overall complexities and inefficiencies involved in mar-
| kéting inhibits régionalJSpécidlization. It alsp undermines the sompe-

. S .
titive position of the country in the-world market.

b
e
i

S - Impqual Highway. Author1ty. “Progress in nghway Transport "
f
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CHAPTER V

. ANALYTICAL METHOD:

L)
Theoretical Framework , A .
In 1776, Adam Smith wrote:
. if a foreign country can supply us with a cgnnmdhty
Cheaper than we ourselves can make. it, better b
off them with ‘some part of our own 1ndust{y, emp]oyed
in a way in which we have some advantage.

,7>Dav1d Ricardo and_John‘Stuart Mill developed an explanation for
regiopal specialization. that was the first to be labeled the principle
of comparative advantage. Von Thunen and Alfred. Weber made significant
contributions to what is now cal]ed location theory " Alfred Marshal
brought the demand aspect into comparative advankage.

The modern theory of regional (internatidnal) trade has been

built on the basis of the doctriné of comparative'advantage originally

‘expounded by David Ricardo"2 Ricardo expiainedttrade on the basis of

1abor productiVity for two comgodities and two ountries. The underlying

s
assumption of his proposal was that capital 1s mobile and returnsf/

capital will be equilibrated\between regions by appropriate capital
movements. i_ .

Ricardo (3 labor productiv1ty theory and other 51mp11fying assump-

tions have been chdllenged in modern times and have been replaced by

L N
i

B ] . . ' ) B ‘ i » .
Adam Smith Health of Nations Vol 1.:2nd ed. 4London: Methuen

2 David Ricardo, On the Princi 1es of Politicai Econom and
',Taxation. edited-by Piero Sraffa and He ] ondon :. - Cambridge

AR

B



'“‘:'initjal equ1libr1?m.. However, it assumes that factors
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modeéls that»close]y approx1mate the real world cond1t1ons.' The modern
version of comparat1ve advantage explains trade in a general equilibrium
"sett1ng In general equ111br1um analysrs, trade is explained through
the eXIséence of a disequ111brnum - | -

a One version of the comparat1ve advantage pr1nc1p1é‘!§p1a1ns
product1on and trade by employing- the opportunIty cost princ1p]e. Ac- .
eording to this version, the optimum pattern of production and’trade for .

a region (country) is determined from a compar1son of the - Opportun1ty
cost of produc1ng a given commod1ty w1th the price at whléﬁrthe commod1ty
* can be impdrted or exported In equi]ibrium, no commod1ty is- produced *

/
whvch ‘could be imported at a lower cost and exports are expanded unt11

L

marg1nal revenue equa1s marglnal~cost, Th1s explanation assumesuthe

_existence oft perfect competition and the absence of eXterna1 economies,
a

wh1ch makes some econom1sts uncomfortable because the world is_full of
mon0po11es ofigopQJies and other types of 1mperfect1ons (as expa11ned

| by Haber]er in detai]) e g N - o e

The'Heckscher*Ohlin version of the comparat1ve advantage T

doctr1ne states that a country wi]l benef1t from trade by pjfduc1ng }
'commod1ties ‘that use more -of 1ts relat1ve1y abundant factor’of production.2 ,

| “'.,Th1s concept does not depend on the existence of perfect petit1on and
e ;f

roduction are

t

R 1 G Haberler, “An Assessment of the Current Relevance of the
Theory of Comparative Advantage to Agricult tural Production and Trade,"
Proceegings of thé International Conference.of A ricultural EcOnumists.

Lon on: Oxford Uriiversity ress, 1 » Do 1 AN

2 Hollis B. Chenery; “Comparative Advantage and Developmen‘
3

B Polioy," Surveys of Economic Theory, Vol. II (NewaYork St. Martin' vf |
- Press, 19635. p,,!?S E . ST _ L




Qua]itatively the same or comparable in different countries (that is,
production functions are the sane).\ Such controversies aside, experts

genera!]y accept the merits of specialigation according to the principle

-

of comparative advantage and free trade.
In its simplest form, spec1al1zat10n accord1ng to the pr1nc1p1e
of comparatlve advantage means that each region will engage in the pro-
ductlon of the commodity -or commodities for wh1ch it has the greatest
comparative advantage or, conversely, the least comparative disadvantage.

‘The assumption behind this principle s that regions are variously endowed

»

with.natural resources, technology and institutions. Although regions

could try té produce somethjng of every commodity, it is obvious that

—

'y . they would not succeed or, if they did succeed, it would be only at a

-

high cost. » ‘ |
According’ to the pr1nc1ple of comparat1~e advantage, even if.
region (country).A is more efficient than region (country) B in the .
productlon of every.type of good, as 1ong as there are d1fferences in
.the relative eff1c1enc1es of producmg the d1fferent goods gn the ‘two *
' reglons both regions could have a comparat1ve advantage in the production
“ ) of one oK more goods. The abso]utely efficient region, A, will specialize
in the commodity in which it has thé greatestneff1c1ency (greatest com-
parat1ve advantage) and B,\in the one in which it has the greatest
efficiency (1east comparat::Q\Q1sadvantage) Spec1alization and traﬁé:

based on comparative adVantage is beneficial if the difference in pro-

P duct1v1ty is sufficient to more tham offset transportation and associated
" costs. S | - : .

%ifév‘ " The 1nterhegfbna1 competition model used in this sfgfy’was based."

N . . - ’ . -
[P
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on the assumption that every region is endowed differently with respect
to soil, rainfall, temperature, and other factors which make certain.

regions better suited for the proqyction of some crops than others.
) . X
Models for Interregional Competition Study

The overriding concern in interregional competition analysis is
the opt{ha1.§patia1'diﬁtribution’bf produqtion of the commo&itieS'unQer
considggation. Resources areAto be'ailocéted in‘§uch a way that an ob-
jective function feﬁresentihg nétifetufn is maximized or one representing
net costs is minimized, whichever %s the case, without'violating'the con-
straints imposed by national conditions, institutions, and technology.

. Factors !hat affect optimal distribution alter with changés in institu-
tions, technology, population distribution, tastes and preferences, etc.
More important, in an agricultural deveiopment,pian, the basic aim is
to introducé new techniques of production and new institutions which are
supposed to markedly affect input-output relationships. It is therefore

Q important to select a model which incorporates such changes easily.

“ The following ﬁode]s'are used by researchers in interregional
competition studjes:] |
(1) Formal bqﬁgeting,
(g) ‘Regression analysis

(3) Transportation programming,

v
-

1 Earl 0. Heady, et al., Agricultural Supply functions: Estimating .
Techniques and Interpretations (Ames: lowa State University Press, 1961) '
and Roland L. Mighell and John D. Black, Interregional Competition in [/
Agriculture (Cambridge: Harvard University Press, 1951). ..




(4) Input-output, and

(5) Pi&%jg. |
Each of these models is useful for specific purposes. The selec-

tion of a model depends on the purpose of investigation. The se]ect%on

of a model for interregional competition analysis isAbased on the objec-

tives discussed above (that is, ease of incorporating changes that affect

the coefficients and restraints). Changes which cause structural variation

. -are of concern in agriculture. Chénges in teéhniques of production, increases
in investment, institutional changes, and variations in tradition are
instigated to break the link i%at caused stagnation. These changes can

_be easily specified in a pfogramming model .

In the programming model, technology changes which affect supply
structures could be represented by making appropriate change; in the "N
respective coefficients of the model and changes .in the levél of commodity}
demands can be represented by simply changing the level of demand cqfi-
straints. The procedure involves defghing regional production-p&ftér R
given the existing conditions. A neQ programming matrix is set up in

which appfopriate substitutf:>s are made to accommodate the chaﬁges:?

The results will show us how production patterns, interregional ébmmodity

flows, and factor returns would be altered due to the changes speci?ied

Al

in the mode]. T

oy

Assumptions of the Model

o

The fol]oﬁing simp]ifying assumptions are implicit in the con-.: ‘i'.
struction of the interregional competition model:
1. Minimization of aggregate national cost is the national

goal.
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2.; ‘The country can be divided into n producing districts and

each district is internally homogeneous with respect to land and other
N . L5 d

0

productiop fac;brs’and their combination in use.

3. vCﬂnstant returns to scale in each agricu]turgl producing
districtlfbr the p}oduction of each crop over the range of producti{ﬁ
volume is éxpected. | | o

4, . Eéch producing district is assumed to have ihe potential
for growing wheat, barley, teff, corn, and grain sorghum.

5. Land and foreign exchang? are the only resource constraints;.
other resources are adequately supplied within a district or are suffic-
iént]y mobile between districts to have no restrictive effect upbn
production. | \

6, The country can be divided into m spatially separated demand
regions each having a demand for the five crops.

7. Costs of tranéportation of p;oducts between points of con-

sumption can be adequately reflected by a flat tfuCk rate and are the

same for all crops.

8. Regionai demand relations forithe various crops are exo-///
genously determined and knowh'andconsumpé}on habits are assumed nop/é; '
vary from one consuming region to another. ] ‘ /ﬁ

The above d%sumptions can be relaxed and adjustmentsnmadé wherever
neededyY but such changes may make the program-much'more complicated than
the results justify. A programming model without the4above simplifying
assumptidns requi;és voluminous and refined data that are not available H»
in many cases. Furthermore; the utility of further refinement has not
béen established. The cost of obtafning more detailed data would be

cdnéiderab1e. Therefore, in a céuntry 1ike Ethiopia, a simplified model

~F
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could be more useful thap_af that is complicated..‘ln addition to the
preceding assumptions, ‘the usual linear programming assumptions of addi-

tivity, d1v1s1b111ty, finiteness, and single-value expectations apply to

this model.
Basic Structure of the Model

As indicated in Chapter I, the mathematical model used for this
study is linear programming. The basic components of g,linear'progfamming
analysis are an objective fdnctiOn. resource constreints and the non-
negativity constraints. 1In this model, the‘ebjective fuqction was tﬁe'
minimization of -the cost of production and transpprtation, and ‘the
resource constraints were 1end and foreign exchang In matrix notation,

the basic format of the®model would be as follows:

Min f(X) =CX ' ‘*x\‘ (5.1)
Subject: _ . \ 7‘\‘\x.
A <B | | (5.2)
X220 | R (5.3)
~+  where: |
4\, C=W+F+Tisarow vecgor(representing cost coefficients

’ cohposeé/of W = cost coefficients of unfertilited crop pro-"
duction (Eth. $/ha); F = cost coefficients of fertilized -
y crdp produetfen (Eth. $/hd); and T = transportation eoste E
per qu1nta1 of grain. )
A= Aw + Af +S 1s a matrix of unit requirements of act1v1ty X
' COMQQSed of Aw = conventional pract1ce, Af = fertilized crop

activity, and S = foreign exchange requirements..
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=D+E+G+H+Uis acolum vector of constraints composed
éf D = vector of regional demand}of order n X q; E = vector
of district acreages available for cereal production of order
b; G = vector of minimum acreéges to be planted in-all
districgs of order p; H = ¢ecfor of maximum acréige to be
p]anted‘in corn and sgrghum of order p; and U = a single
Ln;tional foreign ei&hange,éQnStréint, and
- "X iﬁb{+ Xo * Zis a vectbr of levels of activity of, minimum
order [ﬁQ + PXe + n(n-1)], composed of Q traditional produt-
tioﬁ activities in each ofltﬁe P‘produéing dist}iétsﬁ Xw =
crop production activities Gnder fertilization; Z = ttans-'

portation activities of order n(n-1) 11nk1ng all of the n

consuming regions to each other in both directions.

- +

Specific Models

This study was main]y concerned with the determ1nat1on of the
pattern of reg1ona1 production and interregional flow of cereals in
“Ethiopia during 1966 and 1980. Four mode1siwere programmed to accomplish
the above objective. Models I, II, and 111 employed 1966 data while
Model IV used 1980 projected d;ta. The alternatives programmed in the
respectfve models were: (1) conventional farming practices with 1and.;.
as the only resource constraint, (2) conVentional andiferti1izér activities
with 1ahd and foreign éxchange as resource. constraints, (3) conventional
and fert111zer activities with land as the only resource constraint /
(foreign exchange was assumed to be ava11ab1e in sufficient quant1ty).

and (4) conventional and fert111zer activities with land as thil)gsoup;e‘

Y]
K
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constraint, plus 1980 daté.] Each of these mode]s have different policy
implicafions. / \
Detai]éd.formét; of these models are given below. However, since
the formats of Models III and IV are the same as Model IT, there is no
need to describe Models III and IV in detail. ﬂode]s‘ II1 and IV can be
obtained from Model II by simply substituting ehe appropriete foreign

exchange and demand constraints.

Model I: Regional Specia]ization With Conventional Practices, 1966

The gim of this model was to f1nd the extent of product1on
relocation and the subsequent savings in resource use as a result of
specialization as dxctated by the regional comparatlve advantage and the

imposed constra1nts The essential parts of the model are sunnwr1zed

below:
Min. zjzkcjkxjk + Il ‘ oY imk (5.4)
(Objective function)
i =1 ...n, index of consuming region; B
J=1...p, index of producing dist?ict;
k=1...q, index of crop; and
m=1...n; m#¢ i index of receiving regions.
Subject to four classes of constraints:
E5(1)23k55k * InYdmkYmik) 2 dy (5.5)

(A set of n x q constraihts)
=1 ... r (districts in consUming'regibh i only);

! The only feasible solution for Model Iv was obta1ned when the
foreign exchange constraint was removed. A total of Eth. $278 million
worth of foreign exchange is needed to apply fert1lizer where lt 1s

,’rof1table. . S »

-
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vAnd‘the non—negativfiy}constraint (5.3):

.
¥
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< e. | - (5.6)

T X,
kTik =)

k

(A set of p constraints);

R (5.7)
" (A set of g constraints); - |

k = 4, Sq(cbrn, sorghum gonly). )

AN

N

C3x = elements of sub-vector w, representing per hectare cost of -
producing crop k in produc1ng d1str1ct Js j »

ten = element of sub-vector t, cost of trué&utransportat1on of

one quintal-of gra1n #rom region i to reg1on m (it is
assumed that shipment costs between distrfcts within the
same regiqn are zero); ' ¢ A

= e]ement of sub- vector q. hectares of cr0p k tg be planted

1n distrlct J by conventional means;
Yimk = element of sub-vector Y, quihta]s of crop k to be shipped
from region i to region m;

Unik = shipment of crop k from region m to region i;
) e ~

P

| ajk = element of matrix A associated with conventioq£1 cropping

activities, representing yield (quintals per hectare) of

crop k in district j;

* d;, = element of sub-vector D, demand for crop k in region i

(QUihtais)‘ net of unprogrammed minor production;.,

ej element of sub-vector E area -available for grain crOps in

d1str1ct J, ) o ; o
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-
1]

element of sub-vector G, minimum area to be planted in grains
in district j;

element of sub-vector H, maximum area in corn and sorghum

L

(Yo
"

in’disthict J.

In Model I the objective function is the linear summation of the
~costs of production and transperation (Equation 5.4).. The only resource
constraint was land. AThe optimum solution tdathis model would provide
" the hegiona] broduction and resource use pafterns, comﬁodity f]oﬁs among
regions, regional equilibrium prices for the commodities under 19vesti-
gation, and the.renta1 value (shadow prices of the fixed resource): The
analysis would also provide the amount of excess land that could be with-
drawn from use for the crops Jhder consideration.

Equation 5.5 represents a demand constraint. The sum of production
and net imports of each crop must not be 1ess than the demand for each
crop in each consuming region (Tab]e 5. 1 and 5.2). Equation 5.6 limits
the act1v1t1es or crops planted to the area of land availabie in each
producing district (Table 5.3). All othergreSources were- assumed to be
present jh sufficient quantity. Equation 5.7 sets eplower-]imit to land
- use-in each producing district; _Thege limits were set at 60 percent of
the initial level (actual 1966 land use). In a programming mode1”where
there is no minimum.land uée constrqint..the optimei se]ution to the !

‘productioh and disiribution'problem results in some districts producing
'éuahtities at ;ero leve] or below the1r capact1y. while other districts
~comp1etely ut111ze all crop land avaflable.

Farmers are generally conservat1ve and would not change to new
fpracyices read1ly. The minimym 1and use constra1nt was set to reflect
‘this attitude. In edditiong production fo% home use is not ii£é1y ;6 be

o
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FOOD DEMAND CONSTRAINT BY CONSUMING REGIONS, ETHIOPIA, 1966

-

Consuming Wheat Barley Teff Corn Grain

Region JJ Sorghum
(Thousand Quintals) N

1 200.61 111.03 47817 51686 28467

2 48.75 26.98 116.20 142,70  182.98

3 464,32 249,02 1,079.845: 1,282.23 1,742.81
4 338.91 1187.57 807. 992,04 1,272.09 )

5 400.12 202.13 949.20 1,098.05 1,037.63

6 341.17 + 157,72 .757.93  863.17  736.44

7 80.24 44.41 191.27 234,88 .301.19

8 1,297.02  6,436.13 2,430.95 2,985.23 3,827.96

9 221.48 122.58 52,79 648,29 - 831.30

10 256.43 141.92 611.23 750.59  962.49
n 208.39 115.36 . 496.73 609.99  782.20

12 200.20 . 110.80 - 477.21 856.01 - 751.45

13 434,29 240.36 1,035.19 1,271.23 1,630.10

14 480.86  266.13 1,146.20 . 1,407.55 1,804.89

15 951.79 °  526.77 2,242,111 2,782.71 2,950.11

16 363.40 207.93 923.00° 1,204.21 1,423.76

17 608.79 210.14 1,630.98 -1, 944 49 2,458.96

18 o - 7.94 - 4,54 18.55 , ® 022 87 29.08
19 513.20 - 6,125.51 1, 115 qu,\,l 344 9.1 325.83

.f -J!
7,417.91  15,487.01 16 559 94 azo 682 o 23 335,94
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TABLE 5.2 | o
FOOD DEMAND CONSTRAINT BY CONSUMING REGION, ETHIOPIA, 1980
- . Ty
Consuming Wheat Barley Teff Corn Grain
Region : * Sorghum
(Thousand Quintals)
] 335.55 170.56: 799.73 902.22  1,156.47
2 81.53 41.44 194,32 219.22 281.00
3 798.59 405.91 1,903.30 2,147.22 2,752.21
4. 566.73 288.06 1,350.70 . 1,523.80 1,953.21
5 672.78 341.96 1,603.44 1,808.94 - 2,318.70
6 562.16 272.80 1,279.13  1,443.06 - 1,849.72
7 134,75 68.49 . 321.14 362.30 . 464.40
8 2,050.71 7,444.79 4,078.36 4,601.04 ° 5,897.62
9 371.36 188.76 - 885.06  988.49 1,279.87
10 427.99 217.54 020,04 1,150.77 1,475.06
n - 348,55 177.16 830.7 937.17 q,201.27
12 335.82 170.69 800,36 902.94 1.;87.39
13 726,37 369.21 1,731.17 1,953.04 2,503.41
14 803.91 '408.62 1,915.98 2,161.53 2,770.65
15 1,591.86 809.12 3,793.91  4,280.14 5,486.28
16 ' 687.98 349.69 1,639.68 1,849.82 2,371.10
17 1,180.52 598.53 2,806.48 3,166.16 4,058.38
18 13.00 6,60 30.98 34,95 44.80
19 840.01 6,972.80 . 1,865.25 2,104.30 '2,697.29
TOTAL 12,530.17 19,302.73 28,849.74 32,537.11

41,718,93

LA
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‘gi
aband ed in favor of purchases unless safe ‘earfiing opportunitiés exist.

The fOéer Tand use limit also avoids extreme income disparities between
produc1ng districts when all land, or a large portion of the land, is
w1thdrawn from its initial uses and is not replaced by other uses.

f Equation 5.8 sets am upper 1imit on the amount of land to bé
Used for corn and sorghum 1n districts where land use for the two crops

”accounted for less than 50 percent of the land use in a given area in

;l966 (Table 5.3). The land use data for 1966 indicated that sorghum and

corn were minor crops in some areas of the Ethiopian highland. It is

* unrealistic to assume that all five crops are equally competitive for .
Iffland'in all diStricts For this neason the program was constrained so

\that cultivation of corn and sorghum would not exceed 150 percent of the
Y

l966 level of land use for the two c ops in. producing districts where

kY

‘the combined actual land use for corn and sorghum in 1966 was less than

50 percent of the. total, land use for that year,

Model II Regional Specialization H th Conventional ‘and Fertilizer

;j' A fertilizer activ1ty was. i troduced in this model nécessita;ing"

-"t?the iddition of a foreign exchange onstraint The discussions in Chapters

I ‘and IL 1nd1cated that the possibi ity of increasing agricultural output '

| through annexation of more land is im1ted due to the tremendous expenditure

'required to create new settlements and the socio-economic factors that

1

| ',mhinder mobility Agricultural output can be increased through more in-
e Y 5
T tensJVe cultivation of the«land,area presently cultivated “To determine o

i“‘5~the effect of intensification of production. a fertllizer activity was

. R 25
SR L - L
N ;
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“EABLE 5.3
LAND CONSTRAINTS BY PRODUCING DISTRICTS, ETHIOPIAz'&gss

Producing Lower Limit Upper Limit - ;Upper Limit
Regiqns A1l Cereals A1l Cereals Corn & Sorghunt*

(Thousnads of Hectares)

|

55.00 ' 91.

] 8
2 277.62 524.4 |
3 16.40 . 27.5. 3
3 16.40 27.5 3
5 84.80 141.5 41.88
6 133.50 “a 22208 19.50
7 9%6.24 . 160.4 69.75
8 -181.86 - 3031 131.25
9 192.36 308.5
10 133.68 | 222.8
n 114.30 . 190.5 |
12 \ 135.18 254.9 \ 85,15
13 173.22 266.2 . 76.05
14 -~ 158.16 263.6 32.25
15 '76.04 . . 127.4
16 14718 ¢ . 245.3  22.60
17 579.18 965.4 285.90
18 254,16 423.4 A :
19 - 225.3 -
2- 104.16 . 178.6
21 - 198.72 . 331.2
2 154,04 257.4 L 21,75
23 N6 119.6 + - ~ 50.55
7R -4 107.40 179.0 o 91.35
5 T 163.78 272.9 / 4 164210
%6 52.68 - .8l.8 - 35.55
27 - -, 45.78 76.3 24.60
28 Sl s 695

1?]7

* ﬁfank&spack‘jndicates no uppef limit.
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below:

{

(Indexes same as in Model 1

SubJect to: |
L5(1)23k%5k 255 (1) 25kf45k T WimecYmik) 2 dik
(A set g&h x q constraints) - :

ji=1 e (district§ in ‘consuming region i only),

kajk + zjk,f-ej

(A set of p constraints),
O TSR T
k =4, 5 (corn, sorghum oqu),

(A set"of p constraihts),

L. zk jszk < h .f;f ‘ —
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programmed in Model II. The essentiail parts of this model are presented

_(5.8)
, (5.9)

(5.10)

(5.11) -

(5.12)

.jk is the element of sub- vector Z representing hectares of crop

v k: to be. pianted in district 3 by fertiiizer application,

jk is an element of sub-matrix ) identifying the amount‘of

- activity z in district J for crop k;
s, fbreign exchange 1imit for

:fik is an eiement of su

’ foreign exchpnge needéd to finance fertilizev;; )

,_tation of feftilizer, .

ector F repres.iting the per hectare |

’ cost of producing crop K in the jth producing region with

fertilizer activity.. i;fé.zf ‘

Al

“The: remaining notations{ire\the samb as—4n~nodel I

The objectivefjit

,/

function in Modei IL uas the mingmization of the sum of the costs ofzf -
R

production under conventional nnd fertiiized crop activities and trans-

- : ..I
F A A
) N

SR N T T T e
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portation as indicated in Eguat1on 5.9. Equation 5.13 limits the level
of fert111zer activity to the amouﬁt of foreign exchange allowed for

this purpose. Eth, $100 million foreign exchange was allocated for the

importation of chemical fertilizers. (The areas where fertilizer should

| be. app11ed are shown in Append1x D. Table D.1. ) The rest of the constraints

are the same as 1n Model 1.

- '

Model IIIs Regional,Specializatioh With Unconstrained Fertilizer Usage,

66 - ;

'The fomiat. of 'thi)s moﬂe'l is 'tghe same"avaodel ZI. The only

wed for:the 1m-

)

portdtion of fertilizer. The model was.programmed to allow the appli-

d1fference is in the magpitude of fore1gn exchange all

cation of fertilizer wherever it was profitable. Using parametric pro-
v : N ;

gramming the optimum Tevel of foreign exchange was determined to be Eth.

$127 million.

)
N

. Model-IV: Regional Specialization With Unconstrained Fertilizer Usage,

1980 ¢, | ' 4.lf'j‘

crop. activ1ties using a modifie

r,

~ In this model an attempt was mad§.to ana1yseuthe potential for

"'satisfying the food needs of the EthiOpfan p0pu1atioh by the 1980‘3.

This analysis- involved proaection of population, income, and per capita
demand to 1980.- The ana{\§i§_ a) s made for both conventiona] and fertilized
d’/demand constraint. The format of the

model s identical to Model 111, but changes were made in the 1eve1 of .
\

. demand constra1nt_to refléct 1980 consumption needs. The foreign ex-

»

igchange necessary to purchase fertﬂi:er‘fwas found' to be Eth $278 mi]hon
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~ Solution Techniques

The“intefréé1ona1 competition model used for this study provides
information on regional production patterns, interregional commod ity
flows, rental value of the limiting resources, and equilibrium commodity
prices; This information was obtained from the primﬁl and the dual of
a 1ine;} programming so]ution.h Regional production patterns and inter-
regiona1‘connmdity flows were obtained from;the primal solution and the
rental value and commodity prices weré obtained from the dual solution
of the linear programming models used. - *

Thi)'implex method, a cg%putationa] routine for obtaining the
optimal soﬁution for a linear programming problem, was ,developed by

! This method is essentially an iterative elimination procedure

Dantiig.
yie]dingﬂbasic solutions at each §thge.’ The procedure consists of taking
a point (extreme) in a feasible set and evaluating the objective function
at that point, then takwng another extreme po1nt. and so on, until an
optimum value is reached. The s1mp1ex method prov1des a systematic rule
which prevents examination of some points that yield lower values for the
objéctive function than the ﬁoint'se]écted. When an optimum solution is
‘obtained emplgying,this pﬁpceduke; it is a global optimum. No other point

in 'the feasible set c%n‘yié]d‘a greater value for the objective function.

Jablé 5.4 gives a summary of the simplex table without the identity matrix. .
/ Interpretation of Shadow Prices
T o . ¥
“Ihe dual solution to a linear programming problem gives the

° [ o
% . . .
* A

. T, Gale. The Theo;y of Linear Economic Models (New York: McGraw
Hi11, 1966), pp. 97:‘!'2‘5r -

v}
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shadow;prites (imputed rents) of the restrictfhg,resourtes. Shadow prices
~ are defined as rents or valuations of the woftﬁ of the limiting resource.
These figures provide an esFimate of the relative value of an additional
(marginal) unit of crop land in each producing district.

The ecbnomic interpretation,dnd policy implications qf shadow
priceshare slightly different for mobile and non-mobile resources. When
trying to analysé the role,of shadow pfices of limiting resources, it
would be useful to separate the resources into mobileland non-mobile
resources. In a competitive éddéﬂ it is presumed that resources will
move from district to district or that producers will shift from the use
.of one resource to another to equalize their marginal returns if such
mobility is not restricted. Therefore, where mobtle factors are involved,
the d1fferent1a] shadow price for factors in d1fferent districts indicates
m1sallocat1on of the resource in quest1on.

iw For illustrative purposes, assume that a givén amount of foreign
exchange is allocated to each producing district. Also assume that the
foreign exchange constraint is’ eff;c}1Ve. A rational planner‘would
allocate this scarce but mobile resource in such a way that the margina]
returns from foreign exchange in each producing district are equalized.
The net benefit to the nation would be increased by shifting foreign
exchange from a district with a 1owen,shagow price to one with a higher
shadow price. The transfer will continue until the shadow prfces'in
each producing district are equalized. \

.Ldnd rents are depengent on the broduétivity of the resource
under consideration and on the demand for the product produced by the

resourcé in queston. Rents for land are esiipntes of renta1 values of .

)

PR
—
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. \ R
land and these values provide an indication of returns to land from the

production of the commodity in question. .

Rents are always defined at the margin (that is, they apply only
to the first unit change in a production‘restraint, whether it be an
increase or a decrease)s A.restraint change greafer than this amount
can result in a change in the rent for land. By decreasing a maximum
restraint (such'as cropland) in f%is study, the rent of that resource
would be increased if it were a limiting factor of production and the
rent would be decreased if the resource in question is increased.

Any resource with excess capacity in an optimal solution has a
zero rent. In a programming solution such resources are free resources
in a sense that they do noi limit production in an optimum plan. On the
other hand, scarce resources are those that put a limit to productiom in
the optimum solution. They are scarce relative to the amoUnt the pro-
ducer requires. In this, program free resourcés mean that, in a region
where slack resources ane ava11ab]e, the resources in question can be

Slack without affecting the profit of the .

reduced by the amount of

operator. The land re h a cost minimization solution also indicates

how much cost of produ (aggregate cost) could be reduced if one more -
. .
unit of 1and is availdble/for the production of the particular crop in

each producing regio

Computation'Of Land Rert

The variables thet affect the rent of land in a given producing

district are as foiTows

1. Imputed price of the commodity ﬂn the consuming reg1on con-

taining the producing district in question.
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2. The per hectare yield of the crop using the last unit-of
land, and
3. The per hectare cost of producing that crop.

The rent of land may be shown as follows:

“ij = Qs - Prn) - O (5.14)
where: ‘

ij = rent of land per hectare used by the kth crop in the jth
producing district,’

ij = yield per'hectare of the kth crop in the jth produc{ng

[ d1str1ct

Pkm = the per unit price of the kth crop in the mth consuming
,region containing the jth producing district, and

ij = the”hectare cost of produetiop of the kth crop in.the

Jth producing district. _ o
Where a cost minimization criterion is emp]oyed land rent indi-
cates hqw much aggregate cost could be reduced if the restriction is
relaxed by one hectare of land (that is, in a district where the 10wer
limit is the effecéive restraint land rent indicates how much cost could
‘be Towered if the lower limit is relaxed by one hectare). Generally, as
the constraint is re]axed £:§ Tand rent decreases.

*

A hypothetical i11ustretion of how land rent declines as more land

R
.

resource is made available is shown in Figure 5.1. The first constraint
in Figure 5.1 was ten hectares of land. If all ten hectares of land are
used comp]etely. it commands a land rent of ﬁ%) If the constraint is

relaxed by adding another ten hectares of land, the rent on the last unit

of land would be PZ‘ If the land resource “onstraint is further relaxed



\

Shadow Price

P . .

" FIGURE 5.1

A HYPOTHETICAL DEMAND CURVE SHOWEING THE
VARIATION IN THE RENT (SHADOW PRICE) OF LAND AS
51T IS AUGMENTED

0 10 20 ‘ 30
- Quantity of Land
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' by an additional ten hectares but is not used completely, it commands a
zero rent. When all thirty hectares of land are éomp]etely utilized, a
rént greater than zero will emerge. Rent for a second resource constraint

(for example, foreign exchange) whose total Quaﬁtity may remain unchanged.}

when the supply of land is augmented will behave as illustrated in Figure

5.2 when plotted against the change in the land resource constraint.
Equilibirium Product Prices

The equ}librium price for each crop in a given consuming region
is a reflection of ‘the price required to cover the cost of produétion
and shipping of the quantity demanded. If the demand is met by production
v"/;itﬁin the demand region, the equilibrium price is equal to the unitl
cost of production of the highest cbst%producing region within the con-
§uming.region.‘llf the consuming,negibn'is importing soﬁe or all of the
product, the equilibrium price is the sum of the per unit cost of pro-
.ductiqn of the pFOduct'in a source fégion plus the per unit cost of
transporting the product from the region in question. If, on the other
s hand,’ the consuming region is an?e*porter of the product it consumes,
then ﬁhe equilibrium price equals the pfice of the product in the con-
-'suming region to wﬁich it éxports minus the cost of transportation. All
 three cages are analized below. }»‘ |
’ alf For a region that neither imbért§ nor exports, the,ﬁquilibrium
price would be éiven,as: x Coe N
' ' : Coe + L. +F

. . 3 ‘k. x . S o i
¢ | P = —'9—-0—-1-—— S « ~ (5.15)
vx ‘, | km ) kj : v

where:



Shadow Priee of Foreign Exchange

FIGURE 5.2

4

A HYPOTHETICAL CURVE SHOWING THE VARIATION OF L
~ SHADOW PRICE OF FOREIGN EXCHANGE WHEN.THE SUPPLY
OF LAND IS INCREASED
3y
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Pkm = price of the kth product in the mth consuming region,

ij =\refers to the per unit cost of production of the kth crop
in the Jth producing region within the consuming region--
highest cost-producing region, A

ij = land rent used by the kth crop the‘jth region,

Fx = price of foreign exchange, .and

th = per hectare yield of the kth crop in the jth region.

2. For a region importing from another consuming region, the
cost of transportation is added from the latter to the former as:

.+ .
' p . = &(J LkJ
N, ., L 'FJ QkJ

+F +t
X__km , (5.16)

e
'~

P

\.

Where tkm is the cost of transporting the kth product from the mth to the

'ith consuming region The rest of the variables: are the same as in

\‘.

Equation 515, - .

\"\.

3, For a consuming region that exports to another region, the

price wou]d 51mp1y be. the equilibrium price in the importing region

"xminus transportation cost A given consuming region may import the same

Iproduct from several regions in which case the price wou}d be determined
based on the highest COSt source.-,n‘.;- »‘i;,j,»» B 'v o .

‘ The suppiy for a given commodity w0u1d be’ forthcoming from the :
various regions in order of their pnpductive efficiency (that is.' -

: before any resource in a less productive\region is used the 1im1ting

“j:resource in the most efficient region nust be«exhausted) The unit price,~"

,.v»fof the commodity in each producing region contained in a consuming region;_

would be. determined using the ratio of the cost- of production to the
“v-yield in that region.: L

7_\ B ; . i v

A
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_
Ty .
C
2
P:
27,
C, ’
p:
7,

nhere: Py < Py < euu < P

P., P, P

.
-
1

1> Pos Pgs es P = prices of‘the commodityfor producing districts
1 ... nwith decreasing,productiVity, respectively, and o
Cj, Qj = cost of production and yield for regions Ty cees Ny
‘ respectively »
A simple hypothetical exampie illustrates how the suppiy curve

for.a commodity in a given consuming region would be determined Assume e
that there are four producing districts arranged in order of ascending |
production costs in a given consuming region. Aiso assume that a fixed
quantity of demand, 05, exists (Figure 5.7). To satisfy the fixed_ievei

of demand resources in Produc1ng District 3 must be utilized. If the

7 Q

region is neither an exporter nor an importer, the price in this consuming

regton%;“f be determined by the highest cost—producing district (in

this cast D strict 3) There would be~pn§%;i:;Nrents for Producing
Districts 1 and 2 but not for’Producing Districts 3 and 4 since all land

is not used up in these regions.

Suppose the consuming region in Figure 5 3 exports. Q6 - Q5 units

‘of output to other consuming regions so that total- production in the

hypothetical consuming region would be Q6 In this case. all the land

resource in Producing District '3 and some land in District 4 must be used.

Under the above conditions. the price of the commodity in the exporting

>~
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FIGURE 5.3
A HYPOTHETICAL PRODUCT SUPPLY CURVE FOR A
| CONSUMING REGION CONTAINING FOUR PRODUCING DISTRICTS
3
Pa
8 N
£ T
| .
| | )
| 1 _ , e
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region and importing ;fegion would be determined by the conditiops in . ™

\l
,

the importing region.é As a ponseqdence of the change:in level of demandﬁ {y

for the commodity in question, land renf would appeab r land resources ",

by anothec;regibn at a lower price than P], all 1'

taken out of production and the consuming region/which was an exporter
would import all its requirements, unless mini |

would qphold'production.



ﬁ”»} spatial distribution of production and- interregional flows of the various.

CHAPTER VI ‘ '
ANALYSIS AND INTERPRETATION OF RESULTS

Activity analysis can provide valuable information on patterns, of
production, transportation, and prices of resources and commodities
_Knowledge of this nature is very important in formulating policies ph a

. nationwide basis or for individual regions. Such 1nformation is essential
for regional planning, determination of,kinds and priorities of research
actjvities, extension of credit, and' the development of marketing facili-
ties However, it is very important to mention at this point?that solutions
for a linear programming problem do not necessarily reflect what is actu-
ally being done Rather ,they give a normative solution (what should have
been done under the specified circumstances and objective(s) instead of
what is being done). Their usefulness is in providing clues as to the
direction one should take. By introduciné certain restrictions it is
possible to make aiprogramming soiution approximate the rea1.1ife:%a

- condition,

Production Patterns

L4

The major objective of this: stud}gmas the investigation of the
o commodities under the assumed alternative programs and levels of demand "fi
_From the production pattern it is possible to estimate the direction and :
'magnitude of land use shifts resuiting from the applicatign of these |
proéram alternatives. ; Tt L |

The result of the programnﬂno%ﬁodel"usedfih this study‘a]so'gives ]ﬁ..

RERT R
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1nformat1on on the amount and location of unused resources existing under

each program alternat1 . Unused resources (land) in this case indicate

the extent of excess capacity for the nation as.a whole as well as for
individual regions. | |

According to- the’ minimum cost solutions for Models I,-II6 1
and 1V, approximately 5.5, 4.1, 4.0'and 5.3 million hectares of land,
resf)ective‘ly: would be use(to sati_sfy the estimated consumption require-
ments of 1966 and 1980 (Table 6 T). Compared with the actuaT use of
6.6 mill1on hectares in 1966, these results represent a net saving of |
approx1mate]y 15.percent for Model I, 36 percent-for’&bde]cll, 41 percent
for Model III and 20 percent for Model IV. The land thus saved could
be converted to other uses such as grazing and production of crops for
export. Lands that are too steép, to farm are bein cu1t1vated in many
parts QY/the Ethiopian h1gh1and Withdrawal of such farms from cu]t1vation
would be beneficial from the standpoint of conservation, |
| The change in the objet¢tive functions of ea&h model indicates

¢
the national cost saving resulting from the part1culé} policy. The value:

. of the objective functions “declined for Models Il and III, indicating the
worth of the policy; Accprding to the solutions for the models, cost of

production and transportation should oecrease by approximately Eth. $212 -

mi]]lon if fertilizer is used extensively (Table 6 2). However, it should

be realized that the reduction of costs sho!n in the objective function
does not.include the value of land that could be withdrawn due to the
change in policy. To find the total benefit resuiling from the policy

measure, the net return’ of the land 1n its new use shou]d be added to the

cost saving

v

)
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TOTAL HARVESTED CEREAL LAND BY PRODUCING DISTRICTS IN ETHIOPIA,.

ACTUAL 1966 ANR/PROGRAMMED 1966 AND 1980 .
/ o - ) e - ¢
Producing Actual, Programmed, 1966 O P'rogranmed,1980
District 1966 Model 1 Model 1T Model 111 Model IV
* (Thousands of Hectares)
1 91.84 62.92 ° 55.00 55.00 91.84
2 524,40 524,30 277.62 277.62 524,40
3 27.50 27.50 16.40 16.40 27.50
4 27.05 27.50 16.40 16.40 27.50
.5 141.50 141.50 84.80 84.80 141.50
6 222.50 222.50 222.50 133.50 222.50
7 160. 40 160.40 160.40 160.40 160.40
8 303.10 181.86 181.86 181.86 264.41
9 308.50 192,36 792.36 192.36 - 192.36
10 222.80 133.68 133.68 133.68 133.68
11 190.50 190.50 114.30 114,30 190.50
812 254.90 254.90 135.18 .153.15 © 254,90
S 266.20; 66.20 173.22 173.22 266.20
14 263.60 63.60 158.16 158.16 '263.60
15 127.40 127.40 108.49 81.52 127.40
16 245,30 147.18 147.18 147 18 147.18
17 965.40 1579.18 579.18 579.18 579.18
18 423.60 "423,60 254 .16 254.16 254.16
19 225.33 143,04 114.53 135.18 159.89
20 173.60 173.60 ~104.16 - 104.16 173.00
21 . 331.20 331.20 198.72 198,72 ©198.72
22 257.40 203.54 154.44 154 .44 154.44:
23 119.60 119.60 119.60 71.76 - 119.60
24 179.00 179.00 107.40 107.40 179.00
25 272.90 272.90 163.74 163.74 272.90
26 87.80 "52.68 52.68 52.68 52,68
27 76.30 45,78 ~ 45,78 45,78 45.78
28 . 69.50 - 69.50 41.70 41,70 69.50
TOTAL' 6559.57 5518.02 4113.64 3958.45 5294.22
*
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TABLE 6.2

ESTIMATES OF'NATIONAL COST SAVING DUE TO SPECIALIZATION
AND FERTILIZER USE, ETHIOPIA, 1966 AND 1980

Model Value of Objective Function ., Cost Per Quintal of Cereals
956 T980 Y986 T980
(Eth. $ Million) . (Eth. § Per Quinta]s)
Model- 1450 - 17.45 - ‘ -
Model II 1244 - 15.00 -
Model II1 1238 - 14.92 -
Model IV ' 1870 13.50

)

The results indicated that the per quintal cost of supplying .

cereals decreased with the’application of fertilizer. Application of
more fertilizer also resulted in increafed efficiency. According to the
soldfions of Mode]s I'an? IV, the per;ﬁuint@] cost of providing cereals -

in 1980 could be lower than that of 1966.

Regional Patterns of Wheat Production

The minimum cost solutions for all the programmed models indicated
that wheat production should be concentrated in fewer producing districts
//phan the pctual 1966 land use data jhdicated. Tﬁe resdl?s also indicated \
substantial shifts in the regional pattern of wheat production. According

to the 1966 land uée_data (Figure 2.3a), Proqucfng Districts 5, 8, 12,
14.'23 ;nd 27-were by far the most important wheat areas. k However, the
solutions for the pﬁogrammed models indicated‘thatfProducing Districts
2, 18, 21 and 22 should be the most important wheat areas (Figure 6.1).

The solution.for Model I indicated that 81 percent of the land
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~ FIGURE 6.1

REGIONAL PATTERNS OF WHEAT PRODUCTION FOR
MODELS I-IV, ETHIOPIA, 1966 AND 1980

(c) Model IIT Legend (Percent)f (d) Model IV

?2%2%7 Under 15 :_

60 and Over

" percent of total land allocated to cereal production.
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devoted to wheat should be ]ocated in Producing Districts 2, 5, 18, 21
and 22. District 21 alone would account for almost 32 percent of the
]gnd devoted to wheat, while districts 2 and 5 would account for an
additional 30 per;ent. The results obtainéd from the solution for Model
IT suggested that about 94 percent of thé land allocated forbwheat should
be located in Producing Districts 2, 18, 21 and‘22. According to Model
111, wheat should be produced in Producing Districts 1, 2, 10, 18, 19,

22 andﬂ!7, with about 71 percent of the land allocated for wheat being in
Producing Districts 2, 18 and 22, The optimal solution for Model IV

also indicated that 85 percent of the land area allocated to wheat should
be located in Producing Districts 2, 18, 21 and 22. Districts 2 apd 22
alone shbtld account for about 60 percent of the land area allocated to
wheat. The results of all the programmed models wete fairly consistent.

In every case, Producing Districts 2, 18 and 22 were primary wheat areas.

»

Regional Patterns of Barley Production

The least-cost sotutions for all of the models indicated a sub-
staﬁtiél shift in the rggional patterns of barley prdductidh compared to
the actual 1966 land use information. According to the 1966 land use data,
substantial amounts of bar]ey were produced in Arussi (districts 5; 6),
Shoa (districts 7, 12, 13) and throughout the highlands of the provinces
of Gojam (district 17), Wollo (districts 14 16, 23) Begemdir (districts

22) Tigre (districts 24, 25, 26), and Eritrea (districts 27, 28).

 (See Figure 2.3b.) However. the optimal solutions for the four programmed

models indicated that Producing Districts 5, 6, 7, 12, 13, 16, 17 and 24

should be the<most important producers of barley (Figure 6.2). These

producing districts were among the impdrtant bariey areas in 1966 also.

A ~
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FIGURE 6.2

"~ REGIONAL PATTERNS OF BARLEY PRODUCTION FOR
MODELS I-IV, ETHIOPIA, 1966 AND 1980

(c) Model III Legend (Percent)* " (d) Model IV
| . .
U/ under 15
| 152
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45-59
60 and Over
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Percent of total land allocated to cereal production.
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The difference between the actual and programmed modé1s was that of
degree of concentration. In the programmed model solutions the concen-
tration of barley production in each producing district was high.
According to the solution Model I, about 88 percent of the total
land area allocated to barley should be located in Producing Districts
6,7, 12, 16, 22 and 24, and the optimal solution for Model II indicated
'thst about 79 perEent of the land area allocated to barley should be in
Producing Districts 5, 6, 13, i6, 17, and 24. The results for Model III
'suggested that about 76 percent of the bér]ey lands should be in Producing’
Districts 5, 6, 13, 17, and 24. The solution for Model IV suggested that
aboqt 90 percent of the land area allocated towbariey should be located
in Producing Districts 5, 6, 13, 16, 17, and 24. When comparing the
| model with convent;Onal practice td‘the ones that included fertilizer
activity, a distinct shtft appears to have taken place due to fertilizer
appltcation. Producing Districts 7, 12, and 22 became less compétitive

in terms of barley production in Models 11; Ik .and IV.

Regional Patterns of Teff Production

The least-cost solutions for all the programmed models indicated

a definite shfft in the regtonal patterns‘of teff production when com-

| pared to actual 1966 ]and use data However, most of the praoducing |

d1str1cts that a]located a substant1a1 amount of land to teff production

_in the various models were important tradit1ona1 teff areas (Figure 2. 3c)

- According to thé so]ﬁt}ons for the various models, Producing Distr1cts

2, 7, 14, 15, 17 and 20 should be among the 1mportant teff ‘areas (F1gure 6. 3).
The optimal, solut1on for Model I suggested that teff production |

should be conaentrated in Producing Districts 8, 9, 16' 13, 14, 15, 17,



132

FIGURE 6.3

~ REGIONAL PATTERNS OF TEFF PRODUCTION FOR MODELS I-IV,
ETHIOPIA, 1966 AND 1980

,,,,,,,,,,
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20, 23 and 25. These districts were important traditional teff ereas.-
The solutions for Models II and III indicated almost identical results.
According to the solution for Model II, about 89 percent of the land

area allocated for teff should be located in Producing Districts:2, 7,

9, 10, 14, 15, 17 and 20.. These same districts acconnted-for 92 percent
of the allocated teff land in the solution for Model III. The solution
Model IV suggested thatﬁabout 90 percent of the land area allocated to
teff should be located in districts 2, 7, 11, 14, 17 and 20. Comparison
of the model with conventional means to those with fertilizer activity

" indicated that fertilizer application should have a significant influence
on the regional patterns of teff. production. According to the results
for Model 1, Produc1ng Districts 8, 19, 23 and 25 were among the most
important teff areas, but solutions for Models II, III and IV dio not
include these districts. | |

~

n

Regjonal Patterns of Corn Product1¢n

The least-cost solutions for the programmed models indicated that
Producing Districts 6, 8, 9, 11, 13, 17, 18, 21, 23, and 25 should allo-
cate substantial amounts of Tand for corn production (Figure 6.4). When
.compared to actual 1966 land use data, these results indicate a sub-.
stantia1 shift in the regional pattern of corn production. According
to the 1966 land use data, the southwestern provinces of Et‘?épia. namely
Wellega, Illqbahor. Kefa. Gema Gofa and Sidamo, allocated sizeable areas
for corn production (Figure:2.3d). The solutions for the programmed
~models did not show such concentration exclusively in the southwestern

provinces although th1s area was an important corn area in most of ‘the

~ solutions (Figure 6.4).

Seo
v
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FIGURE 6.4

_REGIONAL PATTERNS OF CORN PRODUCTION FOR

(c) Model III Legend (Percent;* | (d) Model IV
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The solution for Model I suggested that about 79 percent of the
land area used for corn production should be located in Producing Districts
8,9, 11,13, 17 and 18. This allocation represents a marked shift in

[o]

the regional pattern of corn product1on/when compared to the acual 1966

land use. The solution for Model II indicated that about 80 percent of

the total land area requ1red for.corn production should be Tocated in
Producing Districts 6, 8, 11, 13 17, 18, 23'and 25. Districts 8 and

17 alone should account for about 36 percent of the land area al]ocated .

to corn’by the model. The solufion for Model III indicated that about

82 percent oﬁ.the total land area allotted to corn producc%on should be
wlocated !i&froducing D1str1cts 6, 8, 11, 17, 18, 21, 23 and 25. The
solut1on for Model IV suggested ‘that about 86 percent of the total land
area allocated to corn production should be located in Producing Districts //”
6, 8, 9, 12, 17, 18 and 23. According,to the solutions for the programmed |
models, fertilizer application should crease only slight shifts in the

regional patterns of corn produgtiooL:

Regional Patterns of Sorghum Production

| * The optimal solutions for the programmed models‘suggested that.
ithere should be substantial shifts in the regional patterns of sorghum
‘ producilon compared to actual 1966 land use. According to the 196& land
use data, ‘the highland regions of the south and southwestern provinces
_ (namely.anrargie. Hol]o{‘Tigre'and_eastern Eritrea) al]ocatedva sub-
stantial amountfof'lond to'sorgnun oroduction (Figure 2. 3e)‘

According to the solutions for Mode1 I about 82 percent of the
total Iand area allocated for sorghum production should be. located in

' Producfng Districts 1, 2, 17, 21 and 25 Producing Qistrict 2 a]one

.o
L
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P about 35 percent of the land area allocated for sorghum
se districts were also important sorghum areas according
1966 land use data. Tne results of Model II indicated that
{uction should be spread among seventeen producing districts,
gent of the total land area allocated snouid be located in
‘Districts 9, 12, 17, 18, 21 and 25. The results of Model 111

| that about 80 percent of the land used for ‘sorghum production

n Producing Districts 9, 12, 16, 17, 18, lé'and 25. The soiu-
',del IV suggested that 85 percent of the 1and area allocated

for sorghun should be in districts 1, 2, 9, 12, 17, 18, 21, 25, and 28.
| 'L del IV's solut1ons, Producing Bistricts 1, 12, 25 and 28
h Vortant producers of sorghum. Ana]ys1s of the results

ammed mode]s 1nd1cate that ferti]tzer application. should

shift regional patterns of sorghum production (Figure 6.5).
Interregional Commodity Flows :

: Specia]ization of production usually necessitates trade‘among"
regions. The mathemat1ca1 model used in this study 1ncludes a transpor- ;-
tation function to allow product flows from a deswgnated center in one .
consuming regﬁon to a desigdﬁted center in a different conSuming region.

The attempt to' f1nd an optima1 allocati:zfof production to satisfy spati-

ally separated demand requirements also ytdessolutions to transportation

routes and quantity flows. Th1s in;o;mation cou]d‘pe quite useful in try1ng?
1,to 1mprove marketing fac111ties.~ Transportation costS'are 1mportant ' "
~ determinants of 1nterregiona1 flows of commdoties. Hith 1mproved trans- -
“portation hnd marketing fac111t1es, interregional f1ows and spec1alization

;could be enhanced
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FIGURE 6.5

\ ‘QQQREGIONAL PATTERNS OF SORGHUM PRODUCTION
N

FBR MODELS I-IV, ETHIOPIA, 1966 AND 1980
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. &

The analysis aiiocated"zero levels of activitiesto certain

regions for one or jmore crops where the cost of production and trans-

. portation puts such regions in a relatively poor competitive pOSition

Demand for the commodities studied has to be satisfied by- imports .from
 other consuming regions. Some consuming.regions do not contain any pro- 2
ducing regions; thus, they too must obtain all their requirements trom
surplus‘producing districts.

According to the resuits of:the programmed models, there would not
‘be very many long hauls of cereals. The absence of 1ong-distence transJ, .
\ portation is probably due to the high'cost of handling and transportiné
. goods. Interregionai flows of cereals will be discussed in detail in
the foilow1ng sections (w1th the exception of the result of Model ILI
which is quite 51m11ar to ‘the results of Model II' in tenms of 1nter-

”regional flows). - SR )

| Interregﬁonai Flows of Wheat ' Do

According to the results of Model I, wheat shipments should be
made from Begemdir, Arussi &éd West ChercherggZThe directions of fTow

ftshould be from Begemdir toGaraquracha Centrai a;rg orth Shoa, Gojam, -

woiio, Tigre, Aseb and Eritrea, from Arussi to Shoa. | i 'Gofa, and Kefa'
and from Hest Chercher to East Chercher and the Ogaden (Figure 6.6a).
The soiution for Modei I1 suggested that’ substant§§1 amounts of

:
wheat shoqu be exported from Nest Chercher and Begemdir. The directions

- of fiow shouid be from West Chercher to Sidamo, Arussi Garaguracha, < ‘\‘:::> L

 Central and North Shoa, Kefa and Aseb; from Begendir to Gojam, Wollo,

| | Tigre and Eritrea. Smail qUantities should also be exported from Bale to |
‘Sidamo and Gem Gofa, and’dfrom woneguo ‘shoa (Figure 6 6b)
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4

Y/ ‘ . FIGURF 6.6

INTERREGIONAL . FLOWS OF JHEAT FOR MODELS
I, 1T AND IV, ETHIOPIA, 1966 AND 1980

(c) - Model 1V

S h | o4
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According to the solution for Model IV, West Chercher, Wollega,
and Begemdir should be- the most important sources oé\uheat., The indicated
directions of moyement were from West Chercher to the Ogaden, Sidamo,
Arussi, Garaguracha, Central and North Shoa, Gemu Gofa, Wollo and Aﬁeb;
and from Wollega to South, Central and North Shoa, and Kefa. Begemdir

should export to Gojam, Tigre, and Eritrea (Figure 6.6c).

Interrggjbnai Flows of Barley

Ackording to fhe 1east-gost solution for Model I, the province of
Arussi should be the most important'source of barley, while 1imiteq“3Tounts
of barley shou]d‘come from Central and North}Shoa, Wollo, Begemdﬁr, and
Tigre. The suggeéted directions of flow were from Arussi to Begemdir,
Bale, Sidamo, Easf and West Chercher, Garaguracha, Central and North
Shoa ana Eritrea. Begemdir and Tigre should export to Er%trea (Figure
"6.7a). _ ' |

According to the results for Model II, Arugsi, Gojam, Wollo, and
Tigre should be important sources.of barley. The suggested directions of
flow were from Arussi-to Sidamo, East .Chercher, and Aseb; from Gojam to
Central and North Shoa, and Eritrea; and from Wollo to Eritrea and ‘
bGaraguracha‘(Figure 6.7b).

The solutiors for Model IV suggested that Arussi, Gojam, Begemdir
and;Tigre shod]d export barley. The §hipmenis should be from Arussi to
the Ogaden, Sidamo, West and East~£hé?§per; aﬁd Céntra] and North Shoa;

from Gojam to Shoa and Eritrea; and from Wello to Garaguracha, Tigre and

Aseb (Figure 6.7c). . g ’

*

‘AInterrggjdnal Flows of Teff

* According to the least-cost solution for Model I, Wollo province

St

~
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FIGURE 6.7

INTERREGIONAL FLOWS OF BARLEY FOR MODELS I,
I1 AND IV, ETHIOPIA, 1966 AND 1980

' (c) Model 1v
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should be the most important producer and éxporter of teff. The shipments
should be from Wollo to Arussi, West Chercher, Garaguracha, Central and
North Shoa, Kefa, Begemdir, Tigre and Aseb. Sidamo should ship'to Bale
and Arussi and West Chercher should shib to the Ogaden and East Chercher.

Kefa, Arussi, Central and North Shoa, Begemdir and Eritrea should receive

O

»

additional supplies from South Shoa, Gemu Gofa,‘WQIIega. Gojam and Tigre,
respecfive]y (Figure 6.8a). |
‘ Tﬁe results of Model II indicated that most consuming regions should

produce enough teff to satisf} their own consumption requirements. The
few transfers that take place should be among adjacent regions. Shipments
should be from Wollo to Tigre, Eritrea, and Garagﬂracha and from Gojam
and West Chercher to.Begemdir and Eaét Cﬂercher, Fespective]y (Figure
6.8b). '

The solution for Model IV suggestedfthatAinterregional flows of
teff should be as follows: ‘from West Chercher to the Ogaden and East
Chercher; from Nol1ega to stgmo and Centr;1 and North Shoa; from Wollo to:

Garaguracha, Tigre, and Aseb; and from Central and North Shoa to Arussi;

from Kefa to Bale and from Gojam to Begemdir (Figure 6.8¢).

Interregjonal Flows of'Corn

The solution for Model I indicates that Kefa should ship corn to
“the Ogaden, Aiussi, West Cherchef. Garaguracha, Tigrg, and Aseb;'and
South Shoa should ship to Bale, East Chercher, and Central and North
"\ Shoa. Gojam should also ship a.substantial amount of corn to Wollo,
Begemdir and Eritfea;(Figure 6.§a): . |
The solutioﬁ.for Model II suggested that large quantities of
éorn should be ;hipped from Gojam to Wollo, Begemdir, and Eritrea; fram

¢ .
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FIGURE 6.8

INTERREGIONAL FLOWS OF TEFF FOR MODELS I,
IT AND. Iv, ETHIOP?A, 1966 AND 1980




FIGURE 6.9 )

INTERREGIONAL FLOWS OF CORN FOR MODELS
I, IT AND IV, ETHIOPIA, 1966 AND 1980

(¢) Model 1V
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Arussi to the Ogaden, East Chercher and Garaguracha; and from South Shoa
. and Kefa to Central and North Shoa, and west Chercher (Figure 6.9b).

- The suggested patterns of interregional flows for Model IV were
from Arussi to Harargie and Aseb; from South Shoa to Central and North
Shoa and Wollo; from Gojam to Begemdir and Eritrea; and from Central and

Nerth Shoa to Tigre (Figure 6.9c).

Interregional Flows of Sorghum

The interregional flow patterns of sorghum suggested by the solu-
tion for Model I were: from West Chercher to Bale, Sidamo, Arussi, Gara-
guracha, Central and North Shoa, Wollo and Aseb. Wollega should ship to
‘Shoa,and Eritrea should ship to Tigre (Figure 6.10a).

Very few interregiqnal flows of sorghum were suggested by the
results of Mbde] II. Almost all consuming regions produce enough sorghum
for their own consumption needs. the limited interregional f]bws should
occur from Gojam, Wollo, West Chercher, East Chercher, Central and North
Shoa‘and South Shoa to Begemdir, Aseb, Garaguracha, the Ogaden, Gemu Gofa

<
and Kefa respectively (Figure 6.10b),

The solution for Model IV indicated that all but three consuming
reg1ons should produce enough sorghum'to satisfy their own consumption
needs. A few consuming regions import sorghum to f111 the gap between
production within the region and consumption requirements: The inter- ,
regional flow patterns suggested by the model were fromvBale and Central
and North Shoa to Gemu Gofa; from South Shoa to Kefa; from West Chercher
" to the.O en; and‘from Gojam and Eritrea to Begemd1r. T1gre should 1,

'.;raguracha Wollo, and Aseb (Figure 6.10c).

+
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o
Land Rent

As indicated in Chapter V, where land is not a constraining
resource land rents would be zero. Only when land was a constraining
Jresource would fhere be a greater than zero land ren;T; It wae also
mentioned in Chapter V that land rents would depend on the productivity
of the land, price of the commodity in question, and the per hectare cost
of production. Regardless of the productivity of land.of price of the |
cennndify, if slack land appears in the solution of the program, land
rent would be zero. & |

Since upper and Tower limits on land use were employed in this
study, only very few producing attivities remain unaffected by e{ther
a minimum or a maximum land censtrainté Land rents are different ie‘a]i
four models because different constraints were employed in each model

~ [
-

(Table 6.3).
Equilibrium Price of Cereals | : i_

Shadow prices for cereals represent the compet1t1ve equ111br}um
prices of cereals in each consuming region. As indicated in Chapter v,
shadow pr1ces (also called imputed or accounting prices) are a function
of productivity, cost of production and transportation, and the demand
for cereals in each consuming region. When productivity is increased
(ceteris;paribus). prices would decrease. When fertilizers were apb]ied
in Model II, equilibrium prices went down sebstantially (compare Tables
‘_v6.4;and 6.5).«.when the foreign exchaﬁge constraint was relaxed 1h Model
111, a further reduction in fhe equilibrium price of cereals was observed

(Table 6.5). Since Model IV was programmed to satisfy higher demand .

147, ~ .
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X
TABLE 6.3
COMPUTED ECONOMIC RENT OF LAND BY PRODUCING DISTRICTS
FOR PROGRAMMED MODELS, ETHIOPIA, 1966 AND 1980
Producing Programmed, 1966 Programmed, 1980
District’ -
Model 1 Model II Model I1I Model IV
- . (Eth. $ per Hectare)

] 0.00 114.43 138.81 15.12
.2 64.52 . . 18.46 42,85 93,27
3 7004 22.52 46.95 35.18

4 70,04 22,52 46.95 35.18

5 19.04 - 40.16 - 63.93 61.93
6 85.39 17.86 A 16.93 108.93

7 97.59 - 48,76 3.62 141.26

8 8.59 1972 1 114.43 0.00

9 74,69 189,68 '223.70 119.63
10 ' 64,69 201.79 ,239.68 114.51
n 146,83 9,72 . 64.17 , 70.00
12 /" 36.80 17.01 45.53 75.82
13 4.60 73.248 - 84.75 + 8.45
14 114,12 71.52 . 89.61 20.98
15 191,67 0.00 0.00 204,38
16 - 54,57 . 106.85 - 121.87 3.45
‘17 " 40,96 117.94 + 142.80 14,54
18 19.01 96.79 126.51 21.03
‘19 0,00 . 0,00 - 153.00 . 0.00
20 . 4549 - 80.22 . 122.73 7.97
21 ' 0.00 - 85.24 108.61 32.28
2 - .0,00 . 8,24 108.61 . 32.28
23\ . . 22021 151 9.21 . 117.50
24 . 88,92 ~ 15,79 40.06 80.28
25 233 . 1526 38.63 16.14
26 272,02 . 366.67 388.95 © - 267.03
27 140.34 202,12 -~ - 219.06 163.74

28 5.4 46,57 70.70° . 15.24
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TABLE 6.4
IMPUTED PRICE OF CEREALS BY CONSUMING REGIONS,
MODEL I, ETHIOPIA, 1966
T , ' :
Producing Wheat Barley Teff Corn Soyéh'um
Region ‘ ‘ :
(Eth. $ per Quintal) N '

1 29,51 -26.43 41.67 23.95 " 18.95
2 20.64 20,07 33.99 16.85 16.88

3 23,94 20.07 30.69°  15.96 16.42

4 20.64 16.57 34,19 14,95 13.74

5 21.51 18.43 33.67 15.95 11.88

6 22,81 . 19.73 34,97 17.25 12.25
"7 23,59 19.57 31.95 17.10 14,88

8 21.64 17.57 33.19 13.95 13.88

9 22.74 18.67 34.19 12.85 14.98 -
10 24.14 20.07 30.69 15.91 16.88
1 23.64  19.57 35.19 11.95 15.88
12 14,57 14,29 27.68 9.67 7.65
13 7 18,61 18.73  30.16 13.41 10.95
14 18.14 16.67 32.86 n.21 14.87
15 21.71 17.44 29,29 17.68 . 16.26
16 " 16.64 16.92 34,36 12.71 14.14
7 21.7 19.24 31.09 17.70 17.63
18 23.96  19.69 31.54 18.45 16.18
19 - 21,29 21.57 16.26 15.30

33.42




IMPUTED PRICES OF CEREALS BY CONSUMING REGIONS,
MODEL II, ETHIOPIA, 1966

TABLE 6.5

150

M

—
w0

Producing Wheat Barley Teff Corn Sorghum
District ?
(Eth. $ per Quintal) /
1 18.30 22.05 27.7 18.48 13.92
2 12.23 12.57 21.97 10.27 8.50
3 15.53 15.69 20.44 9.68 9.80
4 12.85 12.19 20.88 8.62 7.86
5 10.99 14.05 19.71 10.48 7.30
6 11.60 15.35 - 21.01 11.78 7.22
7 13.99 13.20 19.19 11.62 10.30
8 12.99 13.19 19.88 8.48 7.74
9 14.09 13.07 19.90 7.38 8.46
10 15.73 14,27 18.47 8.42 .24
1 14.99 14,07 18.90 6.48 9.46
12 14,52 14,29 21.83 9.67 7.65
13 9.96 10.29 16.92 7.04 5.06
. 14 11.42 9.62 18.33 5.13 6.55
15 14,99 </10.54 . 16.53 11.60 8.95
16 9.92 10.02 19.83 6.63 8.05
17 14,99 12.34 18.33 11.70 7.84
18 '15.29 12.79 18.78 12.98 11.20
14.57  14.67 20.66 10.18 . 6.93
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TABLE 6.6

IMPUTED PRICES OF CEREALS BY CONSUMING REGIONS,
'MODEL III, ETHIOPIA, 1966

Producing Wheat Bér]ey Teff Corn Sorghum
District .

(Eth. $ per Quintal)

1 16.08 19.73 24,14 16.57 12.62
2 10.00 10.00 18.59  7.94 6.69
3 13.30 13.37 17.41. . 7.54 7.70
4 10.62 - 9.87  16.48 6.7 6.43
5 8.76  11.73 | 16.14 8.57 5.87
6 9.38 13.03/  17.44 9.87 5.92
7 11.76 n.27 . 17.94 9.71 8.87
8 10.76 10.87 15.48 6.57 6.16
9 1.8 9.77 14.62 5.47 6.33
10 11.89 10.74 15.09 6.3 . 9.66
n 12.76 10,77 13.62 4,57 6,71
12 304 313 l0.88 . . 1.26 2.30
13 7.7 8.3 - 12.45 5.4 3,57
14 9.57  7.30  14.47 3.6 4.41
15 13.14 8.61 - 15.28 10.03 7.37
16 8.07 ~  8.13 15.97 4.96 ~5.91
17 13.14 10,02 © 108 10.03 6.27
18 13.06 10.86 17.63 11107 - 9.62
19 12,72 . 12.35 19.41 8.61 5,23
Lt o
ke ' /. j

. 2
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TABLE 6.7 : ’ o

J IMPUTED PRICE OF CEREALS BY CUNSUMING'REGION
MODEL IV, ETHIOPIA 1980 ,
Producing Wheat Barley . Teff . Gorn Sorghum

District

-

(Eth. $ per Qu1nta1) ,
21,99 _24 84 - 32,55 19.39 . '16.09

1
2 17.47 17.51. 26,68 10.51 9.26.
3 18.53°  18.39  26.68 10.19 . 19,95
4 15.85 14.98 24,18 9,53 9.5
5 13.99 16.84 24.55 11,39, 9.25
6 15.29  18.14 25.85 - 12.69 . °° 9.39
7 116.99 15.99 25.55 12.53 -~ -11.90
8. 15,99  15.98 23.18 10.19 9.26
9. 17.00 . 17.08  22.68 9.0 9.91
10 18.99 ~ 16.93 26.25 0.0 . 12.76
: n 17.99 17.64 21.68 8,52 10.91
12 13.09 = 14.29 19.86 9,60 7.65
.13 12,96 15.81  20.15 - 10.7 7.21
14 15.59 12.41 22.94 7.63 10.34
15 ©.18.37 13.33 22.89 1409  9.58
16 14.09 . 13.04 - 2447 913 1.84
17 19.16  15.13 24.69. - 13, 94 : 7.78
18, .18.29 -~ 15.58° 2514, 14.44 11.83
L 19 18.46 - 17.}6 , 27,02 4 12.68 | C71.49
« / ‘V'Ok
1
@ ) ’ \
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/-

requirements for the various cereals, the equilibrium prices of cereals
went up, indicating the influence of demand on shadow pricés of cereals
(Table 6.7).
The reason for the decline in the equiI%brium prices of cereals
_ when technological improvements are introduced is not hard to find, The
unit prices in each consuming rggioh are determined by the ratio of éagté
of production to crop yield. As the techniqUe of production was improved
/zooeIs II. III and IV, output 1ncreased proportionately more than
the cost of production, resdﬂting in Tower prices for cereals in every
consuming region. ‘ -
SeveraI‘varigbIes are crucial in an agricyltural revolution.
The variables programmed in the models, although important, can not pro-
vide ready-mado solutions for the problems of Ethiopian agriculture.
The variables programmed in these models are intended as on indication
of how cﬁanges in some key factors can affect agrioultural production and

efficiency. For an effectivefagriculturél change 'several variables not

programmed in these models should also be included.

N



CHAPTER VI1I

s

IMPLEMENTATION OF SPATIAL ALLOCATION PROGRAMS N

-

A

The solution obtained from a 1tnear programming model 'is not a
prediction but a norm, or a goal such as to obtain a least-cost pattern
of crop production. A consfderable difference H!y exist between the
theoretical optimum and the actual siteation. The normative solution
is obta1ned to explore possible methods of realizing the goal of cereal
supply in Eth1op1a at the lowest possible cost. It remains to be seen
whether the solution is rea]i;tic or merely a result of the many
simplifications that separate a model and reality. /Also, observations
must be made as to whether the indicated reallocation of crop production
is feasible in practice and whet the implications would be for the
fproducers.

The results of this study suggested that a natione] benefit would.
result from specialization and ferti]izer use.in Ethiopian agriculture.

Specifically, the policy mqhsures suggested by the results of the study

were: .

1.  That regional Spec1a11zation should be encouraged and
That fert111zer N{;wshould be 1ncreased
Thx\quest1on that arises 1s H

economy where the p]ann1ng agency is not directly involved in the pro

can such changes be facilitated in an,

duction and distribution of céreale? 1In a market economy such Changes
j*e achieved through the Operation of pric1ng'mechanlsms Nhat the
planner does, if anything, )s provide the appropr1ate atmosphere (incentive)
so that people, of their own accord and in their own se]f-1nterest, will

/
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do those things whiéh contribute Eb the overall goal. ‘In a developing
economy su;h as Ethiopia, direct involvement in the provision of neceé-
sary services aﬁd in the production of certain key goods and services is
essential. The mere creation of incentives is insufficient because the
incentive programs could be made 1ne}fective or misdirec%ed by market
imperfections. ‘ A ¢ ’
* The proposed po]icy\weasures in this study are presented under

two general headings:'

1. Those policy measures directly related to the results of the

study, and
2. Those that are complementary.

The adoption of both categories of policy proposals is very important if

Ethiopian agriculture is to develop.
Policy Measures Suggested by the Study-

Market Déve]opments

For suc;essfu] regional specialization of production an efficient
and reliab]e‘marketing service.is extremely important. The Ethiopian
fanmer‘produces cereals mainly for' home use. The cereal grains con-
sidered in this study are important components of the diet of the majority
of the'Ethiopian qeoble. The land use records of 1966 indicated that
every producing dAstrict allocated some ]and to the production of each
crop. The overr{dinglconcern of the farmer is that all essential crops
are produced on Ehe farm ff'at all possible. This has been a long
established practice in Ethioéia. ‘Before they will part company with

agé-old traditions and methods, farmers need positive proof of gain
* / . : SR ,

é
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(large and sure gain) resulting from a change.

Market developments entail several chaﬁges.in the existing marketing
mechanism and the establishment of new institutiens such as?

1.  Establishment of grades and standards,
Establishment of marketing cooperatives,
Creation of a mechanism for relaying information,
Standardization of unit of measures,

Creation of a price stabilization mechanism, and

(=] (5,1 P~ w N
. . . . .

Construction of feeder roads.

The existing production pattern clearly indicates that production
is concentrated near major markets even though production costs might be
more favorable further away. Gen ally, commodity flows are restricted .

to adjacent regions. This is an/indicatioR of the high cost of marketing

agricultural products. Improv marketing systems and lower marketing

costs are essential conditionf in moving toward regional specialization

and interreg1ona1 flow of comodities. The reduction of costs and margins
‘1n the marketing system is one of the best ways of stimulating desirable
production change, since the farmer's price will be raised and the con-
sumer's pr{ce will be lowered. If the consumer's price is lowered, the
consumption of agricultural produce is likély to expand, thus.benef{ting
the farmer,

It is extremely difficult to improve the marketing system as
long as farmers are not pro&ucing primari]x for the market. Reductions
in marketing costs may come about when farmers begin to 56;21a11ze their
production but ape unlikely to occur as long as farming is on a semi-

subsistence basis with innumerable small producers ylelding surpluses

Oﬁ
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an accidental by-préduct. The costs of collec-

for the market almost as
tion of very small quantities over a Targe geographic area will inevit-
ably remain high. _

The improvement of the efficiency of the marketing system is
definitely a precondition fér”regiona] specialization. For the price
system to perform effectively, the system must be of such a nature that
information on demand and supply can efficiently flow back and forth
between the farmer’and the consumer.

Specific probosa]s are briefly discussed below. These broposa]s
represent the very minimum required to enhance the efficiency of the

marketing channels.

Grades and Standards -- The establishment of grades and standards

is a precondition for efficient market operation., The aernce of grades
and standards makes tﬁe operation of the market too costly and inefficient.
It introduces a great deal of uncertainty in the marketing of agricul-
tural products. Because of the absence of grades and standards, market
transactions require the oh-Site inspection of products bylthe buyer.,
Bu&ing by description is impracticable.

» Rudimentary regulations setting minimum standards do exist but
their enforcement has not been effective. The establishment of an agency
.to set standards and to éﬁforce their observation should be given urgent
attention. The Stanford Research Institute study recommended the

reactivation of the Ethiopian Grain Board for this purpose.! The Board

suffered financial and personnel problems and had been ineffective since

1

Thodey, Marketing of Grains and Pulses in Ethiopia, p. 102
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its creation in 1950. The reactivated board should be given full
authority to set and regulate grades and standards.

Weights and Measures -- Standardization of weights and measures

are also important for an effective market performance. A proclamation
establishing systems of weights and measures was issued in 1967.'I
However, the kinds and shapes of all types of units of measures sti]T

in use in Ethiopia are evidence of lack of enforcement. Volume measures
of all kinds (especially tin cans) are used to measure cerea]_grains in
small transactions. Kilograms are used for transactions*involving large
quantities. The neéd for standardization Sf units of measure cannot

be overemphasized. A new Department of Standardizétion of Units of
Measure should be established. The responsibilities should cover all

. areas including industrial goods. It is difffcdlt to visualize an
improvement in the efficiency of the Ethiopian marketing system without
standardized units of measure,

Y

Market  Information -- Dissemination of adequate and reliable

information is crucial to the effective performance of a market. The
farmer must have adequate knowledge if he is to make rational alldcqupns
of the resources under his control and also take advantage of favorable |
market conditions. Lack_of adequate knowledge andlreliable information
results in unequal bargaining power, poor'producer~pri§és, and a Tow
level of market consonance. The dea;thbfnnrket;1nfo}métion'makes the -
market Tess competitive and leaves the farmer.vulnerable“to exploitation
by the cunning and relatively well-informed merchant. At present, there

is no formal mecﬁanism through which information of supply and demand
. .

1 Ibid., p. 103.
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and anticipated changes could be transmitted to the farmer. The extent
of the farmer's knowledge regarding market conditions is limited to what
he learns frbm his neighbors and his own observations in the market
place.

Supplying farmersrwith information and educating them at the
same time would be very useful in thé implementation of agricultural
éhanges. The fact that the oV%rwhe]ming majority of the Ethiopian
people are illiterate eliminates the use of publications and newspapers. t
Radio programs could be used effectively onl& if the people had ragios
and most do not. To provide farmers with transistor radios at a reduced
~ price may perhaps be the most feasible solution. Then radio programs
which contain pertinent market information and developmen}al programs

could be broadcast regularly.

Cooperative Societies -- Throughout the world farmers tend to

suffer from the disadvantage of their sheer numb ; in proportion to_fhe
number of buyers. = With hundreds of his féllows the individual farmer is’
often selling in unregulated competition to a handful of buyers who are
in a position to restrict competition among themselves. This imbalance
in market power results in the farmer not realizing the full impact o?
an incentive program designed to induce him to make certain changes in
his operétion. A11 the benefits could be absorbed by the middleman. |
Under these circumstances the farmer would not respond to the stimulus
provided by gngrnmént. It is this sort of situation which leads to
.-, the formation of farmers' collective se]ling}organizations (such as
cooperatives or marketing associations). These orﬁanizations give

‘ ;

farmers the bargajning power which results from membership in an organi-

zation which speaks with one voice. The Ministry of National Community

.}
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Development is assisting farmers in organizing cooperative societies,
In 8rder to achieve rapid progress, the Ministry should allocate more
resources to assist in the formation of these societies.

Price Stabilization -- Price stabilization schemes are also

important components in'the development and improvement of marketing
services. A farmer's income is a direct consequence of the quantity

he sells énd the per unit price he obtains for his product. Ceteris .
paribus, if one component improves, so does the farmer's 1ncome'or vise
versa. .Farmers generally prefer a gquaranteed lower income to a high but
uncertain income. This attitude is partiéu]ar]y prevalent among farmers
in less developed countries whose ability to absorb risk is extremely
Timi ted.
: ¢
Price stabilization schemes are a must if agriculture is to grow
and prosper. 'fhe benefit of protecting agricultural prices from falling
below a certain level is not limited to the farm family alone but to the
whole economy, particularly in countries such'as Ethiopia where agri-
chlture QOminates. The transition of agriculture from a secfor tradi-
tionally oriented towards producing primarily for subsistence to a market
~ economy can be facilitated by a reasonably stable pricing schemé for both
export and domestically consumed commodities.

Specialization of production will e;courage the establishment of
new commercial farms and heavy dependence on ths‘;;}ket. Since the
emerging commercial farms have unstable financial foundatians, their
ability to withstand advérse‘price conditions is very ]ow?\‘tonsequently;
they will soon be foiced to eithef leave farming -or réveht to the tradi-

tiona]-and*conservafive way of farming. The benefit of stabilization is

‘not necessarily the high price farmers get, but the stability it gives
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the market so that people will develop confidénce in the mafketing
sysfem.

The existing condition in Ethiopia is one of unrestricted
fluctuation. A Stanford Research Institute study indicated tiat the
average seasonal range of price fluctuation for fhe major agricultural
products in four important markets is about 31 3 percent. ! For certain
produé%% the range was over 50 percent. Such changes in price are not
conducive to increasing surplus production for the market.

.Construction of Feeder Roads -- In the central highlands where

population concen{ration is the highest, the need for feeder roads is
urgent. Assuming tﬁat a given road can serv;Ze fifteen kilometers on’
each side, oﬁ]y 22 percent of the coﬁntry was accessible by all-weather
roads in 1966. The lack of roads makes transportation by .donkeys,
camels, mules, and even humans (estimated to be six times more costly

2

than truck transportation) ine&itab]e. With such conditions preva111ng,

spatial distribution of production will not be realized. o
Reducing transportation costs and the subsequent 1m9rovement of
~marketing efficiency encourages the production of more marketable surplus.
Thls reduction in transportation cost and increased efficiency of mar-
’Eéting definitely provides the baéis for bettér spatial distribution of

production.

!

- Thodey, Marketing of Grains and Pulses in thEOpia, p. 232.°

. 2 These estimates do not include costs of building and maintaining
roads for truck transportation. The social cost of truck transportation
is perhaps greater than the cost to the individual user.
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i
Fertilizer Use

‘Very little fertilizer is used in Ethiopia at present. Fertilizer
import records show that amounts varied between 2,000 and 4,000 fons
annually. Studies by various agencies and indieiduals have shown that
yield reSponses“to the application of cheﬁica] fertilizers is quite high.
An FAO nationwide fertilizer response trial has been in progress since
1967. The results obfained o far indicated a definite need for ferti]izer
use therefore suggesting that fertilizer application should be encouraged.
Siece chemical fertilizers have to be imported, a sizeable amount of
foreign exchange needs to be allocated for fertilizer importation.

The alternative would be to construct fertilizer processing p]ahts
wfthin the country. Since deposits of phosphate rocks or squur.are
not commercially available in Ethiopia, the importation of the rawk{
materials would be necessary.

The Stanford.Research Institute suggested the construction ef.
two fertilizer processing pianps-aone at-Massawa and another at Aseb,
each with a capacity, of about 5;000 tons per year. Although the eapacify“
of the two plants cou]d not prbduce ehough fertilizer to satisfy the
projected demand, the move would be: very des1Fab1e.] If and when the
projected demand materializes, the pTants could be expanded.

The absence of a widespread distr1bution system for fert111zer
is.a serious hand1cap. Aé‘.s Ababa and Asmara are the on1y d1stribution
centers. at present. If the demand for fert111i§r 1ncreases as. suggested

\
by the resylts of this study.‘one or more d1stribut;%n centers for each

1 The Stanford Research Institute estimated. fertilizer consumptiOn
in Ethiopia for the next 15 years to be 16,400 tons annually in 5 years;
41,500 tons annually 1& years; and 86 800 tons annuh’l]y in ‘15, years.,

: @

~
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producing district is necessary. Government support in terms of sub-

sidies or long-term credit is hwghly desirable,

Pilot Programs

Production and transportation costs are important variables in
determining the regional patterns of cereal prodﬁction. The value of
the results of a model cannot be better than the information used in
‘constructing thé model. As new and better ( eliable) information is
available, it is prudent to recompute and modify ho]icfes and models
accordingly.

According to the results of this study, it is desirable to en-
courage regional specialization, use of fertilizer, and improvement of
the marketing system. But; in practical terms,‘how can the government
or the planning agency promote the shifts suggested ih this sfudy? A
positive step in the right direction can be achieved by selecting a few -
producing districts where regional savings would be the greatest and to
~ adopt the changes recommended. A controlled study of the effects of
_these changes cou]d then be made in limited areas of the country.
Spec1f1ca11y, the responses of farmers to changes in transportation
facilities, marketing efficiency, technology such as the use of fertili-
- zZers, and other incentive programs could be studied Connected with this
‘ program would be 3 str1ct monitoring of costs and ‘benefits to thp farmer
as well as to the nation, i information can be used to recompute the
regiona] mode] in order to copfirm or mod1fy the policy proposals.

B dThe interregional commodity flow information in Chapter VI shows #
the mégnitudé of.Shipments of‘éereals between regions. As a stérting_

- point, those routes ‘on which heav} traffic s indicated could be selected
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for improvément and cost studie The fertilizer response data also
indicate the producing districgthat were most responsive to the
application of chemical fertilizers. In selecting the districts for
closer observation, the attitudes of the people of the district towards
change and development should be considered. | y
The Swedish and United States governments and the World Bank
in cooperation with the Ethiopian government, are undertaking regional
development programs in Producing Districts 6, 7, and 9. Tho§e agencies
provide the so-called "paékage" program in the respective districts.
The package includes reséarch,,education, exfénsion, marketing, credit,
seeds, fertilizers, and other technical knowledge. The Swedish project,
which has been 16 operation for almost ten years, has already shown
prdmising reéu]ts. The move appears to be towards specialization in

the production of few crops. The ex%friences of these programs could

provide useful guides to future initiative witgﬂggsgast to specialization.

Complementary Measures

éthibpian agriculture is characterized by:
‘!!. Small and uneconomic farm units,
. Fragmented holdings,

. Non-monetized (non marketworiented),

‘5. A high degree of tenancy,

2

3 .

4. ' Feudalistic landlord-tenant relationships, ~ -

5 N
@

6

.. Lack of basic sefvice‘instigytions. and )
7.  Outmoded land jwhership systems. - -
. Plecemeal changes, perhaps useful to remove some $hort-run problems,

'}'gdculd'not be expected to provide a force big enough %o break_:yay from

Q
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the stagnant traditional ways of doing things.: A comprehensive reform
" program which replaces the traditionai institutions with elements that'
refieet the needs and realities of contemporary Ethiopia is needed.
Land keform -- Land reform is long overdue in Ethiopia; A ges-
ture was made in 1965 when the Ministry of Land Reform'and Administration .
was established.' However, the Ministry's lack of success in passing
any Significant legislation is an indfcation that it has met some stiff
re51stance from vested interestS who also happen to be policy makers,
Three legislative ;programs, namely:
1. \Cadastral survey,
2.  Tenancy relationships, and
3. Progressive tanation on land ownership, V
- were proposed by the Ministry. .To the author's knowledge, none of thesem _
legisTative proposa1; were passed, |
Three essential stages may be involved in a land reform program.
These are: . . (j—
1. Redistribution‘of ownership of land resources and consoli-
a _ dation of holdings, | ; ~ ) “
2. Institution of measures designed to redistribute income
derived from the land, and | N

" el

3. The provision of complementary measures designed to increase

production, employment and income through improvements of
. marketﬁng. credit, cmnmnﬁcation and administrative machinery.
Land redistribution may ‘involve the ‘expropriation of private 1and

\ the div151on of public lands, and the amalgamation of fragmented units

. ~

in order to lead to a better distributio‘ of land ownership and, con-

| sequently, income. The process of 1and~redistribution is not an easy,
' . : - ‘



B question of land expropriation and

166

prob]em to tackle. The determination of the optimum size ndﬁ/;;;'in
the future, the determination’of the proper compensation for expro-~ "
priated land and how compensatioh'ts to be peid, and tke prevention of
a reoccurrente of the present situation are formidable tasks. These
are fundamental problems of a land reform program. If peoperly institgted."
a land redistrihutio; program could provide farmers with the incentive‘to

| increase production for both domestic uses-and Egrketable surplus.

It is very unlikely that farmers with very small and uneconomic
holdings and tenure situations opeh to exp]oitation would have the
1ncent1ves to spec1a11ze and to 1ncrease production. Land redistribution
programs not only provide 1ncent1veayto invest human and mater1a1 resources
but are also beneficial from the point of view of equity of distribution
of the national wealth ‘ ‘

Consolidation of fragmente oldings is closely related to the

éi:distﬁbution. Ituis imperative that
a program of expropriation and redistrfﬁ@tionvbe accompanied by a move-
ment towargggcohso]fdationfah€ the tormation‘of iable farm units. The
small fragmented. holdings ih‘Ethiopia are the result of a ]ong histérioa]
process. The 1nher1tance laws, customs and tradit1ons, and the h1gh
population pressure (particularly in the High1ands where lond has been
settled for centuries with very limited opportunity.for remuneratiye
.mployment oﬁtside of agriculture) have forced division and fragmentation
of ho]dings which ser1ously hampers production, both-per man hour and
per zcre. If holdings are too small and fragmented, the result is not
‘merely that mechan1cal cultivation is out of the question. but that the

.technique of.farm1ng gradually degenerates to the hoe culture. Thereﬁ“

L . - . -
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will be a Tow fixed ceiling on the peasants' income and probably

enforced idleness throughout much of thq,year. A land consolidation

program is a step in the direction of improvement in agriculture and in

//

the spatial allocation of producﬁicn.

P

s

Land Settlement -- There lare fairly extensive areas of unutilized
¥ N [

land in Ethiopia, particularly in the south and southwes tern prbvinces

and in the lowland regions. Opportunities;exist for large-scale land

settlement and the establishment of fafms more conducive to regional

specialization provided that these areas are made accessible and irri-

.gation facilities are provided where pbssible.” The lowland regions hold

the most promise. for Ethiopia in the f%ture.' Land settlement prégrams

will alsa remove some ,of the pressure from the presently overpopulated

. areas of the highland regions; However, it is not enough to rely on

seft]ement"a1one to solve land reform problems. A few planned settle-

ments have been attempted in Ethiopia in the pa%t; but the results were

not as expected /

£y

Tenancy ImproveMents -- ComL]ete e11m1nat10n of tenancy is not -

possible. nor is it desirab@e. Jbe problem w1th tenancy is faulty and

inequiteble contracgua]narrangemghts between the tenant and the Tandlord.

Ty p . ’ : .
In Ethiopia, most contractual arrangements are verbal and when written

¢

arrangements are made, :they usually tend to favor the landlord. At present

’

thefe is no specific legislation 'that defines the rights and privileges

- of the part1es concerned \

In areas where populat1on pressure is high, the tenancy situation

°

is eXtreme]y bad'. The tendency tawards cowmerc1alazat1on has d1splqged

a gredt. number of tenants in the past few lyears. -
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In ‘regions where hard core resistance to land redistribution

exists, a limited improvement is possible through changes in tenancy
; .
conditions. Improvements could be made regarding security of tenure,
\
rental rates, Share of variable expgenses and, compensation for improve-

ments. These changes are essential steps toward the ultimate goal of

conferring basic entrepreneurial rights and incentives of economic
o o '

production to cultivators. It is not enough to legislate, enforcement

"is an important part of the package. The landlord is often in a pos1t1on

to bend the law in his fayor. Therefore, the process cannot be complete

-

without impartial enforcement of the legislation.

ALand Taxation -- A properly designed tax structure may accomplish

several important ends. The most important results that taxation could

bring are:

1. } To force large and absentee land owners to:sell their land
to cultivators, : * =
2. To contribute to the cost of a balanced agrarian reform
program, . .
3. To trahsfer\1ncome from agriigiture to help ffnanqg indus-

L4 - ¢
' I

tr1a1 grbwth. %pd ' e
4, To mob111ze dqfferentlal rents that accrue to land oWners
by reasdn ofkpr1V11ege, location and other fortuitous cir-
cumstances and to make them aVai]éb]e for fipancing much
EEE needed social infrastructure investments. '
Prégréssive taxatfon on large faﬁd holdings and a ta; on unutilized
ho]d1ngs could be expected to force large land holders to sell their land

“to tenants and/or to br1ng a]] the land they own into product1on. Such



169 -

EN

taxes would make the mere ownership of land a burden.

A low tax on agricultural land tends to make investment in land

‘more lucrative than alternative investment opportunities. The low rate .

of taxation, high popu\ation pressure, and the prestige and security
associated with ownership of land combined to make land value extremely
high in the past.‘kA high market value for agricultural land can make
the transfer of land to tenants extremely expensive. A properly timed

and well coordinated land taxation could faci&ﬁtate transfer.

Credit Facilities -- In any scheme of agrarian reform yhe effec-
tive subsequent provision of credit 35 a vital factor Chapter I1 indi-
cated clear]y that the Eth1op1an farmer is poor, measured by any standard.
A1l of ‘the changes suggested in this chapter require cash expenditures.

New 1ncent1ves to invest family labor may be of little value if the farmer
has no new too]s'andfproceeses Qith whichlto work. Without a credit
scheme, annagrarian reform program/cannot'be expected to produce the

expected results. Thus, for success to be achieved, a credit scheme

. that is easy to supervise myst be instituted.

Cooperative sogieties could play a Teading role in this respect.

As the Agricultural Development Bank of EthiOpia painfully learned, it

is extreme]y difficult and costly to supervise and co]lect toans made

l -

to small farms. However, if the small farmers could form legal coopera-

tives, it will be possible.to take advantage of:the benefits of 1arge.

“scale.

Agricultural Research -- Agricultural research is essential to

an agr1cu1tural development effort The search for improved methods of

o product1on and d1str1but1on must be an integral part of any. development

L3 [

-
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effort. It is difficult to achieve suckess in the agricultural sphere
without a high level of research in the agricuitura] sciences. Improve-.
ment in traditionalttoo]s and equipment, improvements in cultural methods,
and improvements in livestock “breeds cannot come without research in the
agricultural sciences. ‘ .

A very large fund of knowledge is available in the developed
countries. Less deve]opee countries could benefit from the experiences
of therdeveloped nations without much expense. What has taken years to
develop can be obtained with relative ease, put since conditions in the
donor and the recipient countries are}a]most always different, a comp]ete
transfer of teehnology is not poséib]e. There is a]ways a temptation
for people from less developed countries to attempt to borrow the latest
of machines and the most soph1st1cated techndlogies. Unfortunately,
in most cases, these technologies are incompatible with the conditions
~and the needs of the less developed countries. The cha]]enge for people
from the less developed wor]d is to d1scr1m1nate between what is avail- |
able and what is compatible with their conditions.

Me11or] categor1zes research into four c]asses in descend1ng
order of transferab111ty These are basic research, "developmental
research adapt1ve research, and test demonstrations.

Basic- research dea]s with the deve]Opment of the pr1nc1p1es and
"concepts wh1ch lead to major technological advance. This kind of research '
provides the. foundation or which 1nnovat40ns are?based. Uh]ees conditions

are drastically different/between the place where the basic research is &b(f’

P

1 John W. Mellor ‘The_Economics of Agricultural Development
pp 283-284.

L
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conducted anq the place it is intended to be used, there is no need to

spgnd limiteg resources on basic research. d&hus, basic research could
. be borrowed in its entiréty from a developed gountry or could be con-

ducted in a Tlimited geogfaphica] area within ‘the country (that is,

one national research station doing“a11 basic research).

Basic research is e*pensive in both time and materia1 resources.
Highly qualified researchers dedicated to the profession are needed.

Less ceveloped countries do not have the Tuxury 6? time nor the material
resources to do basic research.

‘Develppmental research is the application of basic research to
immediateragricu}tural prob]éms. This research is a;;o transferable from
one country to another unless conditions‘are highly variable. It is 1
sugdested that this research may have to be conducted in the less developed
countrles themse]ves but still on a nat1ona1 basis. N

Adapt1ve research and test demonstrat1ons are the two important
research activities that must be conducted'within the  less developed
countries in a decentralized fashion. To aESure'éucéess, adaptivé

. research must be "region sbecific"f Test demonstrations must be made on
specifit~geographicalﬁregions. Ideal]y, this kind of research should bg
done under local conditions.' The idéa‘is to show and educate the farmers ‘
about the benef1ts of new techn1ques of faH\1ng The 1$tterﬁtwo'ﬁype5‘of
research should not be expens1ve. | |

The provis1on of such fac111t1es is extreme]y 1mportant for the
?mp]ementatlon of an- agr1cu1;ura1’change progra@ Un%ortunate]y, the f
1mportancé of agricultural research i3 rarely uﬁderstood by less deve10ped
countr:es. In Eth1op1a it was only recently tﬁét research in agrlculturel

) B - : .

B was g1ven some attention.. .

-
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Extension Facilities -- Extension seﬁsiceS\have a dual function:
1.  To disseminate information (that is,‘convey results of |
research to the consumers or farmers), and
2. To communicate farmers' problems to the researcher so that
the researcher can design a research project that will
solve the particular prob]eﬁ.
This communication is facilitated only when extension services are highly
integreted with the agricultural research program. If ftndings of
scientists are not transmitted‘lo the farmers, it*is‘a wasted effort.
In an illiterate society, the best meqps of passihg;fhfor@ation to the -

farmer is personal contact. This eah be done more efficiently with

teams of researchers and extension people working together.
Infrastructura]‘Detelopment

Highway Conhstruction ) o

Exten&ihg major highways into regions that are currently in-
accessible should enhance the possibility of regional specialization.
_ et : '
New settlements could be organized into farm.sizes that are more con-

ducive to large scdle operations and specialization. 01d settlements

are extremely difficult, if not impossible, to reorganize into modern .. .

& N ; -
fq;m~units. On the other hand, ‘people who migrate are. those who seekf*i

new opportunities and challenée, making them more responstve ;“i
farming 1deas and new ways of J1jving. |

The south and southwestern prov1nces severely. 1ack commun1cat1on
.

Bu1ld1ng major h1ghways 1nto these areas could open up-extens1ve agr1-

cultural lands for cultivation.

s . - : R



173
- ' . >

High transportation costs generally put areas that are dista;gi
from market at a disadvantaggf:ven though they may otherwise have cdm-
parative advantage. This is particularly so for the production of bulky
and perishable products. The extension of highways into such areas

would enhance comparative advantage and, consequently, foster speciali-

zation.

Construction of Dams, Drainages and Irrigation Facilities

e

Vast areas of the lowlands of Ethiopia are not used for crop
'“Vproduction primarily due to shortage of moisture and, in SOfE areas

poor drainage accounts for a good part of the Uhused land.. Preliminary
obseryations have shown that some of the 1ow1and soils are among the most
fertile. The major river systems of Eth10p1a meander through most of
these lowlands. So far, only a few river basins (that:is, Awash, Blue
Nile and Wabi Shebele) have been studied or are being &tudied. Agri;
cujtural development is eyrreht]y'underway‘in the Awash-river basin.
Construction of dams, drainages and 1rhigat10n facilities can-bking these '
vast resources inta agr1cu1thral use. The expans1en of agr1cu1tura1 |
production into such areas will no doubt encourage- commercia] agr1cu1ture».>~'
and spatial redistribution of production. Such faC111t1es are not gener-:

e s

ally coﬁpatib]e with small scale farming.

. Health Fac111t1es

e
A

, . .
One of the exp]anations for the heavy concentigtwon of settlement '

_.in the h1gh1and reg1on of Ethlopia is that of health hazards ex1sting
-in the lowland regions. Ma1ar1a was . a serious prob]em in the past |
and still s troub]esome in some placeS; the” tSetse fly is a ser1ous

problem in the south and southwestern provinces.* For a successful

»

Y
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settlement, it is important to bring in health facilities. The provision

of education and health facilities will assure the long-run success of

»

an agricultural development program.

Economic Change
The evolution of subsistence agriculture into commercial agri-

culture has some important characteristics. These are:”
1. The economy is monetized (oriented to production for saie)

2. A large market for agricultural commodities develops due

to increased population and income in the nonagricultural ¥

sector,
. 3. Proportfn of agricultural population is low, and

4, Industrial base is to be expanded.

o

These are important precond1t1ons for agriculture to develop and lose

“its subsistence ‘characteristics.
While export markets shoﬁ]d be investigated and exp]oited to.

the fullest extent poss1b1e they cannot be eypected to absorb all’ the

~ increased product1cn from agr1cu1ture and also provide the incentive

I

#or further increase in product1v1ty wor}d trade in agr:cu]turel

, products is becoming more and more restr1cted and reg1ona11zed

Vs

-

The most certain method for absorbing the 1kreased productlon
and prov1d1ng the necessary incentive for further productiv1ty 1ncrease
is the expans1on of domest1c demand:* The: two most important means for
expand:ng demand are 1ncreased per cap1ta income and‘increased market-~

ndent ﬁopufatlon. If a market-dependent population 1ncreases with- .

4 N

| cu1ture and 1ndustry complement each other. Agr1cu1ture and 1ndustry

.
b . * .

' -
- s

]

. out an income fhgrease, the effect may be mnndma] Th1s 1s where agri- :

S,
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should develop simultaneously to avoid undue hardship on the people.
. : [ 3

As agriculture becomes commercialized and specialized, more people will

be displaced from the agricultural sector. These people mustlbe absoroeo
by the services and manufacturing sector. The income received will be

spent on food products, expanding the market for agricultural goods. In
oEturn, agriculture absorbs some of the outputs of industry. This inter-

dependence between agriculture and industry continues to create a dynamic
and growing society.

Distribution of Income .

The marginal expenditure on food Ytems (partiéﬁlary cereals) by

high-income people is genera11y lower than 1ow-income\beop1e ~ That is,

" high income people spend less of any additional income on food consump-

tion, whlle low-1ncome’ﬁ;np1e spend a large prOportlon of any extra in-
come on food. Thus; -‘Frﬂf the point of view of expansion of demand for

fcod, income distribution.in favor of low-income people is des%kab]e.

A relatively smooth shift from a primarily subsistence agricu]%ure to

. a commercial agriculture would occur if economic activities were spread

more than at present. D

‘Social Change - _ :
N . ’ . o »
, T B - . . B

The creat1on of 3, dynamic and progress1ve agr1cu1ture requ1res

a certain degree of,d1sc1p11ne‘and‘organ1zat1on ‘Lack of d1sc1p11ne

“-and okganization‘coqu be a hindrance to desiﬁable changes Iﬁ‘Eth1op/a,

several attempts to improve conditlons in agr1cu1ture fe]l far short of:

. expectat1ons. Sevgral factors account for the slow progress, but the

most 1mportant and often m1ss1ng in econom1c stud1es, is the. human

‘\
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element. For example, when a certain project is contemplated, a thorough

inventory of soil, rainfall, material requirements, and labor (head

count) is made. But rarely is an attempt ever made to analyze the

attitudes of the pecple, their habitual ways of doing things, and the

core values of the society. It is usually assumed that.people will
immediately respond to economic incentives. In all societies there are
centain social organizations_and integral codes of behavior which-are
essential for tMe existence of the society. These codes may be incom-
patible with some fonmspof modernization. For example. such thlngs as

the extended family §9stem--fam1l1es grouped by kinship and-tr1be to

form a community, time and resources allocated to observing large numbers »
of holidays and attending ceremonies, the use of scarce résources for. |

ceremon1al act1v1t1es, and 1nd1fference or resistance to change are
14

character1st1c of trad1tﬁonal societies. Some oﬁ these trad1t1ons and o
» ‘

"organlzat1ons serve useful purposes to the socié%?, while: others not.

urpose While some of the traditional ways “can and , »
1 o
will §ive way to " the new. way of l1fe others may have to be reta1ned o

_serve any useful

q"

Any.»proposal or prpgt m of l‘c‘/hal‘lqtf needs to recogmze the. nature of the

Y

i h ! g@'g A prggram that does not take cogmzance of

)

soc1ety 1t wants -

o

¥ik y: to -be frUstrated.

ra S o .

these elements is
: Mob1l1ty--soc1a1, geographlcal f1nancial and educationaléeis

‘ 1mportant ln breaklng away from a staghant s1%uat1on. -The absence of

£ g

‘ such mobllity 1s a h1ndrance°to the estaglishment of new settlements and.

o erall agrlcultural development It is essent1al to understand why ‘a
50c1ety 1s stable, how it resists attempts to change stable patterns,

~and how. it learns about evaluates, -and adopts qhange. ‘ I

’ . . [
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Project Selection

)

The general areas where improvement a(E/needed to facilitate the
implementation of the results obtained in Chapter VI have been discussed.

While it is desirable. to carry out all the suggested measures, it should

t

be realized that this is financially impossible. Several factors con-

strain activities. In less developed countries bottlenecks result from

the lagk of capital, skilled labourers and managers, foreign exchange, '
and aven public administrat1on The severe scarcity of resources forces

- concentration of effort upon a 1jmited number of act1V1t1es. both geo-

4
. grapnwcally.and by type of 1nvestment. The prablem 1s how to identify

, the areas of priority. . i .

in’tﬁeory. at least, project selection is based on the profit- ’
abjlity‘or net social benefit of the enterprise under consideratlon.
Usually thelactivity which promises_the highest return to the limited
N resource is selected. The difficulty is how to organize benefits and
-costs so as to make a meaningful comparison between alternative 1nvestr
- ments. The problem is f;:;ner compounded by the fact that some benefits
and costs are not quantifiable (e 9o education and health) Any dec1s1on

concern1ng these things must be based on criteria other than quantif1able

rate of return. calculat1ons. B - ," f

LY
.

Although benefit cost evaluation has its own problems, 1t is
.-now be1ng used w1dely to evaluate lnvestment projects. The detenm1nat1onﬁ
of pnaces, costs. 1nterest rates and per1o§ of analys1s are separate §
problems by themselves. Otto Eckstein discusses three posswb1l1t1es for
projéct evaluation SRR L |

, 1. Compare dlfferences between net henef1ts,

- - v g (
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2. Compare the rates of return, and -
3. Compare ratio of benefité to CO§IS.]
. Since comparing‘differences of net benefits favors large invest-
ment projects, its use fs not recommended. Which of the latter. two criteria
to employ will depend oh the nature of the project. It was pointed out

by Eckstein that the two‘methods yield the same result only under special

conditions:

~-

1. where the oorrent costs of the projects are in the same
ratio as investment costs, |

2. »'where benefit;cost ratjo is equal to 1.0, and

3. Where there’are no current costs.?

_ The use of the benefit-cost ratio criterion is suitable for pro-

Jects that have the following characteristics: , ‘ ‘ \ "
1. - The economic nature of the costs are reasonably uniform, |
2.  No extreme variations of capita] intensity. _

. 3. Benefits are uniform and rough1y equal in degree of uncer-
- tainty, and . ‘ ) ‘
| 4, Life span of the projects among which chofcee &}e made:are

. the same 3

If the nature of the prOJects to be compared departs sign1f1cantiy from

the above cond1tions. rank1ng% that emp1oy benefit-cost ratios are not

14

. o ﬂ e . .

1 -Otto Eckste1nf Nater Resource Develo ent The Economics of

'iProaect Eyaluation (Cambr ge, \ etts: | niversity Press,

’Zlbid..-p}«SBr o SRR
3 Ibid., p. 5. o e

]
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Theoretically, if resources are un]iwifed and can be obtaihed at
an increasing cost, all projects with rate of»return greater than the
market interest rate will be undertaken. In terms of benefit-éost'éna]y- .
sis, all projects with benefit-cost ratio greater than 1.0 sheuld be __
undertaken. On the other hand, if only a given resource is scarce, the
optimum resource allocation will occur when projects with the highést'
return to the 1imitéd resource'ane undertaken. In a benefit-cost setting,
selectfng the project with the highest ratio 1;511qit1y assumes that
returns are maximized for a "bundle.cost.;] The bundle of costs consists
of diverse resources and materials, such as 1aboi,-mtchinery.'fértiﬁizers;

-

‘chem1cals and equipment. ) Y
Most less developed countries suffer from severe shortages of

o

one or more resources. In Ethiopia, the only resource that is not scarce '
is unsk111ed labor. Everything e]se--]and capptal. ski]led labor and -
foreign exchange--is extremely scarce. 0pt1mum a110cat1on cal]s for

maximizing returns to these resources.

N | | S
. ; * ,{
'\-\ |
» | .
\(' ’
< . |
\
\ : !
}
Yy 1 * . | i



CHAPTER VIII
L

< | * SUMMARY AND THPLICATIONS
oo | -

. This study employed a programming technique to ana]yZe the spatial
distribution of the f1ve major cereal crops raised in Eth1op1a (namely,
wheat, barley, teff corn and sorghum) The main concern of the 1nvest1; \
gation was to examine the regional pattern of cereal product1on and the”
1nterregiona] flows which minimize national cost of production and trans-

~ portation for the cereals in question but are consistent with the g1ven,hsr
Tevels of demand. | - . Lt 5
| More than 80 percent of the- peop]e of Ethiopia are directly
involved 1n agr1cu§ture Agriculture also provides Eth1odﬁa s ent1re

L

fore1gn exchange earnings, wh1ch are deariy needed tG‘f1nance the growing

— l

: \L/ need for materials and resourses vbuild an 1ndustr1a1 base.
, l |
Agr1cu1ture 1s o} 1mportant that it is also the cause of /the

'
country's backwardness and economic stagnat1on.' An attempt to modern1ze
the country can hardly succeed if agricu]ture is unaffected. Héwever;

because of the large number of people 1nvoived in agriculture/ its modern-

n or17éiedt The. “ *

farmers consume‘more than 80 percent of their produc

P rchases by
them are limited to’ £ few essent1a1 1ndustr1a1 1tems. y and large. th#

jzation is a formidable task

N Eth1opian agr1cu]ture is pr1mar11y sub

‘,,

rural sector is non-monetlzed J - _ai_“_ . R
-+ Farm too1s and equipment are s1mp1e and 1nexpens1ve. Total in-f

'i vestment on. tools “and equipment per farm was found to be less than Eth
°;$§9,0Q, Property ownersh1p is concentrated in the~hands of very few and |
- ' I X

o . . . y
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1requity of d1st(1but10n of intome is very high, T !
U : e - . - o L
\ B L ' :

Spatial Distribution

For purposes of this study, the- country was d1v1ded into twenty— o\
LRV Q.ﬂ_‘ N
e1ght product1on d1str1cts and . nineteen consum1ng regions, the latter ’%l
represented by a’ centra] place serv1ng as the po1nt from which trans-

portation costs to other reg1ons are measured. Produc1ng districts were

N,

de11neated S0 3s to make them as homogenous as p0551b1e with respect to .
product1on conditions., Statlst1cs were’ separate]y ava11ab]e for awraja?”L )
: (sub-pnovinces). Therefore, boundaraes had to co1nc1de w1th the awraja

L3

oundaries. One or mefe awraJés were ass1gneq to each produc1ng district,

»

,and oneor more produc1ng d1str1cts were ass1gged to. consumﬁng reg1ons,
"Cv ."f’

. wh1ch for the ‘most ‘part, c01nc1ded w1th Ethiopia's brov1nces Ihe

e provznces of Shoa. and Ecytrea were d1v1ded 1nto th}confumlng reglons,
‘ and the prov1nce of Harargre, into four consunnng reg1ons. D1str1cts
m1th"m1nor crop produc1ng potent1a1 were not separately 1dent1f1ed

[ X

thetr broductlon Was nettedtout frun the total regional demands for
i v
cereals,

/

b The use of the programm1ng method 1n an interregional compet1tion
study requ1res 1nformat1on on: '
1. Estimates of 1nput output coefficient for eaeh act1v1ty by
producing region, = .
§2.  Estimates of per hectare7costs'peh'activity'by producing
| reoion. \
3. Estimates of demand for each commod 1 ty by demand (consuming)

. ‘ region,-
Sy
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- with unconstrained fertilizer uce,
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4. fstimates of transportation costs between demand reg1ons
5. Estimates of resource and institutional constra1nts i
The constraints programmed were crop land and foreign exchange
The crop land constraints were determined at the actual 1966 land yse
level while the level of foreign exchange a]]owed for the 1mportat10n
of fertilizer was arb1trar1]y determined. |
Us1ng ]966 data the following alternatives were programmed
1. Reg1ona1 specialization with conventional farm1ng practices,
2.  Conventional and fertilizer activities, and specialization
wtth constrained fertilizer use (Eth. $100 mi11ion was allowed
I for importing fertiiizer). and
3. Conventdona] aﬁd'fertilizer activities, and specialization
/
The same alternativ@s were programmed us1ng 1980 data. A feasible
solut1on was obta1ned only/’or the last.alternatlve where fertilizer use
was riot constrained. ' The policdy 1mp11cat1ons of the infeasible solutions
for alternatives {1) and (2) were that unless substantial improvements
in farming pract1ces are made or crop land is 1ncreased the country
could f1nd it dlff1cult to satisfy the demand for cereals by the 1980's.

The' questions to be answered were: Had Ethiopian cereal pro-

~.duct1oq been organized in accordance with regional comparative advantage

in 1966, would it have been poss1b1e to satisfy the 1966 demand for the

. various commodities under investigation with fewer resources and effort?

A]so how should cerea] production be distributed in 1980? The year 1966

was selected for the base analysis because it was the year for which the

,necessary information was availahle. ' _ ‘//

\
\
4 ¢

\\ . \ ,.‘ ' \ .\‘ \' ‘ /
. B .

e
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\\\\_productivity of produéing districts.
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o

“.{2:“;1 . . ) '
~ The results of the analyses indicated that regipnal specialization

and fertilizer use would be beneficial to the nation. The minimum cost

solutions showed t;at approximately up te 2.6 million hectares of crop-
land could be W%rthdrawn from the production of cereals if prod;ctions

were specialized and chemical fertiliZers were applied. The least-cost
solutions of the models prdgrémmed 1nd}cated that the desirable regional

distribution of cereal crops would be aélfo1lows:

Crops Rroducing Districts
Wheat 2, 8, 21 and 22 '
Barley 5; 6, Z. 12, 13, 16, 17 and 24
Teff 2,7, 14,15, 17, and 20
Corn 6, 8, 9, 11, 13, 17, 18, 21, 23,
and 25.
Sorghuim - 1,2, 9, 12, 17, 18, 21, and.25.

The solutions also indicated that high transportation costs have been a
[ ' ¢+
hindrance to regional specialization. The detrimental effect of the high
'y

cost of moving goods is éevidenced by the ébsence of long hauls fn the

-

programm%ng solutions. Efficiency {n marketing and transportation is a

-prerequisite if a nation is to take advantage of differences in the

\\\ ~
| Limitations of the Study - ~ P

\

Three’imﬁbrtant problems are encountered’ when this type of ana]ysjé

is made using the programming technique; The, problems are data limitation,

. aggregation,-and the assumption of linearity.

/ , Activity analysis models{are,simp]e,'but‘very powerful,vtechniques.
N S . S .

AS?£;ra1 studies of interregional compe;itfbn have Been made in the United .

!
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:States and elsewhere using thio‘technique and have shown promising re-
sults, However, one should not ]ose sight of the enormous qlpunt of
dat;“requ1red to conduct eLen a modest 1nvest1gat1on of th1s sort Thee
most serious criticism of using the programming mode? h1nges on this
very problemf \The critfcism 1s even‘more valid for a countryxwhere data
'sources are'he1ativejy scarce. ' " | &
~ Aggregation is d major problem to bé'faced‘in an internegional
eompetition model which uses broad geographical regions as producing ‘
units. When such regions are used as producing units some key agricul-
tural characteristics like sodl,wclimate. crop mix, or cultural praCtice
are assumed homogenous. The. ideal thing would have been to‘segment the
‘ agrioultural regions into small units andlto define production and con-
straints for each'unit separately. Since this is impract1ca1 for fin-
ancial and other reasons one is compelled to assume that every farm in
the region is the same in at least some Qf the important agr1cu1tura] '
chanacteristics; Usually in the delimitation of producing districts
and consuming regions. data availability 1s an 1mportant consideration.
Certain economic features and uniformity have to be sacrificed in order
to make regiona] boundaries coincide with the unit for which data is
available. . | |
Anothervserious handicap with this type of model is the assump-
_tion of linearity. Linear programming analysfs assumes constant returns‘;
to scale over al] land in the cegion. ‘Most produotion functions in |
agriculture are non11near. However. problems that invo]ve non11near1ty
in 1nterregiona1 competition have no{\been handled Takayama and Judge
- have ‘shown that 1t is possible to obtain solutions for non]inear models ‘
: e SURE S Rl

¢ "

. y ) N .
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and prices are well-behaved continuous linear functﬁons.] It has been

suggested, therefore, that countries or research workers JUSt beginning

S~

- the.study of interregional competition should use linear models. Greater

:

detail (that is, more regions, more restraints) can be handled in a

linear modélj . o
Implications of the Study T,

Ethiopian farmers are nonmarket oriented. Their major objective

is to produce engugh of every commodity to satisfy their fam?ﬁies needs.

Although 1t may be to their advantage as well as to the nation's advan- .

tage to-concentrate on the production of fewer commodities as dictated
by ‘the comparative advantage of each region, it is unlikely that the f‘
farmer will accept thisgidea. Family security most often ranks htghestz
in their ’lis‘t of priorities. . 4 .
The primitive modes of tranSportation and inefficient marketing

nstitutions discourage regional Specializationt In addition, land

ownership and tenancy relationships do’ not create incentives for improve- /és\'

FY

ment,»_

The attitudes of producers and the problems discussed above may

handicap any effort towards specializatian. However. in the future, as

farm productivity improves and commercialization emerges, the move ‘will,

undoubtedly be in the directioﬁ of negionai specialization. e

;

" In the years to come. Ethiopia s agricultural develOpment will

‘.'be intimately connected with the country s Five-Year Development Plan.

kY

Proqramming.,“ JFE. Vol. 46 (l964). p..

¢ @

1 7. Katayama and 6.G. Judge, "59at1ai Equilibriumand Quadratic .

if appropriate linear dependencies between .regianal supply and demand =) . A
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The plan pecogrizes regional differences in quality and quantity of
. . ! -
resolrces and has expréssed the need for regional emphasis:
. 4 ’

During the third plan, a start will be made by adsisting
the people in a limited number of regions to initiate and

- carry forward the process of economic growth. Those who
have the highest level of initiative, who are willing to
contribute to integrated development plans, and who are
able to organize for development, will be offered technical
consultants to assist them in formulation and implementation
of economic development projects.’ Government policy will
encourage  the identification and planning of major regional
developme?t projects for completion by various operating

agencies.
- 7~ . .
~
¢ - 9
v \ ‘
)Y -
. # 1
n
e v A r'/./ !
T ,
{
~ S *

@ 9 B V ' % ‘ : - _ ' .
| IEG, Third Five-Year Development Plan, 1968-1973, p. 365.
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TABLE A-1

AWRAJAS INCLUDED-IN EACH PRODUGiﬂG\D&STRICT,-ETHIOPIA

e
Prod. Dist. Awraja Prod. Dist. . Awraja g
1 Jijiga 15 Yeju
_ Gursum . Ambasel
2 Harar and Surrounding 16 Gayint
' Wobera : Lasta
Chercher ’ . © ~ " Wadla Delanta
Garamuleta . s 17, Gojam without Metekel
3 Wabe - 18 Gimbi
4 Genale : J Horo and Guduru
Delo - ) ~ Leka .
‘ Fasil ‘ . Arjo '
5 “Arba Gugu 19 Gore
Ticho - ‘ Buno )
6 Chilalo | L Mocha -, o
7 Yerer and Kereyu . 20 - Asosa -
8 Hykotch and Butajera ) ~ Kelem
Chebo and Gurage 21 Wegera -
Kembata : Gonder
9 Wolamo . 3 - Chilga..
: Sidama o R, ,49f 22 Libo .~
Derasa ’ ' Debre Tabor ~._
emjem : 23 ~ Wag B
H— irdyla : _ . .Raya and Kobo -
Gem 24 Raya .and Azebo
Gofa- ) - Inderta '
11 “Gimira . - 25 Semen
Jimma o , Shire
Kefa - Axsum
Kulo Konta - ‘ Temben
oot Limu - 26, . Adwa-
12 Jibat and Mecha ' . Agame
1Y Menagesha . 21% ¢ Hamasen
13~ Menze and Gishe / ~ Seraye’
. Merhabete - 28 Mitsewa
Yifat and Timuga : - Akale Guzaye
Te?u%et . ~
i Selale e
14 " Desse ~ BN
\ = Werehimeno o
: Boren? } : _
Werellu - .
Kalu .~ v 7 .
) -3,



o

a

APPENDIX B

Ty

199

I ]
+ -
n
//' ;
e
¢ .
.



200

[} . N\, ) . &. o x
'- ® * v\-
sl
Y ) N
o B . E . , / S, , ’
- - - *89-£9 °*dd “erdoiy33 uf eanz|notaby *iabeuginy :3dunog ) ,
0°8l . €€l . 0's 5°0L  uaquedsg.
. .26 . §'g 9L . St . J3queAoN @
: 6°8l 8°59 £°95 . 0Ly . 43q0330 .,
- , €79LL €122 8°2S1L 8'¥8L . .J3quaydes "
SEALTT €062 2°692 6°482¢ ~ . asnbny .~
£°02¢ L°662 - 9-912 A 174 - Anp
L°22 2 vl Lol 2'sel - .+ aunp.
L°L2 G 69 0'19 0'0L Aoy
6°LL1 828 . . 0°8L LR _ Lhady
9°t8 6'8L - t'gg - - 0%9¢ o Yoaey
8'6¢ . 9L 2°8l . £°92 - * Adenuqay
612 g 1z ¢ . - 6°8L o v ‘ Aaenuep
, (o) - .
("w €061 aPNILILY) (W gLEZ IpMILILY) - - ("w. 0612 3PN3ILILY) (‘w 80y2 PNILILY) © yjuoy
(*3..8€ o6E ‘N 180 oll) (3 /6% o€ "N ,BL o0L) ("3 ,0§ oLE 'N .85 080) ('3 (Sb o8€ "N ,20 o60) .
. (£561-2564) eudloquo)  (/S6L-bS6L) SONuBW B4Q3(Q (L561-£961) oquy (£961-8v61) ©qeqy Sippy
| | _VIdOTHLI “TIViNIVY ATHINOW NVIW TVIIAL 1 NOIS3Y S
¢ | | o | -8 3navr Y ) NG



201

{ ~ [}

"9/ .'d ‘erdotyz3 ur aunz|ndraby ._wmm:t:: 1924n0¢

2

, 91z 99 o 8° €€ > saquedag
8 0" S 6B | 9"L€ - 43QUIBAON
LS9 o OELL | b 28 . 4390320
: s'eLL o, B A § : 9° 021 - Jaqueidag
8 . - 9212 | ~ovele ,, 2°922 3snbny
© 17602 . L 962 poooLwel - Anp
L2heR . 6'bEE 022l - aunp
o 0°6EL vy 0962 * : 9-221 _ - Aey
. 588l o 0°6€1L - 628l . . Lbady
- §'6L . 0" {bL CogtaLL ~ cydaey
e , 2°8¢ ) . 0°SL . Auenaqay
vUee . 69l L L'62 = Adenuep.
. ("w oS/ epmt3yy) (w5002 PPNILILY) (‘w g0gl 3pmiily) Yuon
, (73,06 698 "N \6€ o£0) . ("3 (€€ oSE "N ,OL o80) ('3 i8E o9€ 'N ,8F oS0) . _
(L561-2561) euwtp (£561-£G6]) 09 - (LS6L-bS6L) oYeg
i | : VIdOHHLI *TIVANIVY ATHINOW NY3W TWIIdAL :2 NOI9R - e
: | 2-9 eVl S ik -



202
TABLE B-3 ' e
REGION 3: TYPICAL MEAN MONTHLY RAINFALL, ETHIOPIA
Agordat (1949-1957)
' , (15°33' N. 37° 53' E.)
Month (Altitude 633 m.)'
- , (mm. )
January ‘ -
February ' -
March . 0.4 -
April 9.8 -
- May 6.6
June - 25.5
July 109.6
. August 138.5 8
$ September ‘ 32.2 -
. October ! 3.9
November , 2.0
December - ‘
Source: Huffnagel, Agriculture in Ethiopia, p. 76:
' . TABLE B-4 ,
3 . ] )
REGION 4: TYPICAL MEAN MONTHLY RAINFALL, ETHIOPIA
~ Monji (1953-1957) ,
oo , : (08° 21' N. 39" 15' E.)
Mon th ' ' « - (Altitude 1580 m.) :
, . - T Tm.)
January : o : : 4.2
"+ February o 14.0
March B : . 60.0
JApril ' .. 830
May _ . LT \ 0 26.0
June. o - - 72.8
odwly ~ o - 182:.1
- August = . w - : 174.4 L
;. = . - September- ) ~ ... 796 ' ' e,
. o October - o : . 41,0 ' A
N\ . November - J P 1.0 -
C ‘\\\\  December 9.6 SR
. Source: Huffnagel, Agriculture in Ethliqpia",p.g 66.

SR _ o

z



203

-

g - TABLE B-5
REGION 5: TYPICAL MEAN MONTHLY RAINFALL, ETHIOPIA
Neghelli (1952-1957) - . Gambela (1947-.1957
. (05° 19" N. 39° 40' E.) (08° 05' N. 34° 55!
Month (Altitude 1430 m.) (A1ti tude ltSM()
January ) 0.2 (. ) , 3. 9_
February -3.5 : 15.3 "si*:";%
March 18.5 i . 28.3
April - 167.9 @2
May . 109.1 16§.4
~ June %"5.6 . 182.1
July 2.2 237.4
August 7.5 311,2
September 17.5 216.4
- October 117.0 1686 .-
November 28.8 44.3
December . - 13.5 - ~16,00 |
Source: Huffnagel, ‘Agriculture in Ethiopia, p. 64, 69.
Feo TABLE B-6 : PRI
( REGION 6: TYPICAL MEAN MONTHLY RAINFALL ETHIOPIA "‘”‘“ ‘.» s
" Massawa (194 1957)"
s, g E.)
.- (A1t1tude 5_ my
AN ‘ . e
Y < (m.
“January 2.1
. February . 22, 1 R
- March - 14.9 :
April - . 9.8
“May . <. T 2.3
June . [ - . / "- -
CcCduly 20.1
August . 1.7
© . September ' 2.8
October - - 30.8
November | : s
Detember 57.9

o So'u_rjce:

’ Huffnagel Ag;jgy ;gre in E;hjm.ig P

-4 ,
m,.{
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REGION 8{ / TYPICAL MEAN MONTHLY RAINFALL, ETHIOPIA

H . Assab (1949-1957) -
\ © (13° 01" N. 42°43' E.)

Month |, B S (Altitude 11 m.)
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3
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/

OO N—=00 NN WLMW

v

April-
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TABLE C-2
AVERAGE SEEDING RATE ON PEASANT FARM IN ETHIOPIA

A

Grain o Amount/Ha.

Teff - | 50 kg.
Wheat ‘ 100 kg. (
ﬁérley - 120 kg.
Maize i 50 kg.
Sorghum 60 kg.

v.
Source: Unpublished data from The
Stanford Research Institute files.
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Terre and Galmo Villages; Taddesse Ebba, T'EF:

and Some of the Known Diseases and Insect Pests, Part I, Exp.
. E. Ebba, A Case

ce; USDI, -

719.00, -

\ ®
*ﬁkff '§”’>,¢,ef]~
Tyt o
N I I A IR L ‘.
DEPREC_IABQ&%A*E&@&@#?#YP}FAL‘ PEASANT’ RAIN FARM IN ETHIOPIA
R N ot
Type of 'fkk“brigihal' Approximate Salvage Annual
Asset %o. © « Cost Life Value  Depreciation
N “ (Eth. $) (Years) Eth. Eth,
Oxen 3 - .375 - 8 ( 1505) 8:45$)
Donkey 1 - 40 10 0" 4.00
Farm Bldg. 1 200 20 0 10.00
Grain Bin 3 30 10 -0 " 3.00
Farm Tools . !
& Fguigment
Plough 1 10 5 0 2.00
Yoke 1 8 5 0 1.60
- Bull Whip 1 2.5 3 0 0.25
Leather Bag _3 ~ 15 5 0 3.00
Ax 2 5 5 0 1.00
Hoe 3 6 5 0 1.20
Basket 6 5 0 - 1.20
Mechagna - \é%’ 3 5 0 0.60
Sickle 3 6 3 0 2.00
Laida 1 2 5 0 «0.40
Minsh 1. 1 5 0 0.20
Maragebia 1 10 5 0 '22.00
TOTAL ¢ 59.60

Source: -The table is construdted from information found:
Miller and Makonnen, Organization and Operation of Three Ethiopian

Systems in Th

Case Farms; M.E. Quenemoen, Potential Returns From Commercial Farming

Dawa:

Usage,
t. Bull.
Study of Si

0.
x Peasant Farms in Ada-District,

ire Dawa:

Bur®au of Reclamation,

Highland," Alemaya, 196
Getachew Tecle-Medhin,

pendix VI:

rc

ree Areas of Ethiopia, Exp. St. Bull. No. 56 (Dire

HSIU, June, 1968); Davis and Mohamed, Farm Or anization of

~The tal

e Cultivation, .

s F ’
Shoa Provin

griculture and Economics";
Telahun Makonnen, "Case Study of Ten Ethiopian Farms in The Chercher

Central.Highlands (Debre-Zeit Vicinity)," Debre Zeit,

paper.)

9. (Unpublished paper.); Telahun Makonnen and

nCase Study of Ten Ethiopian Farmers in the

210

1969. (Unpublished
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| TABLE C-4 “
FARM ACTIVITIES OF A TYPICAL PEASANT GRAIN FARMER IN ETHIOPIA

Y

Number of Times Operation is Carried

Type of Activities Teff  Wheat BarTey Corn Sorghum
Bre&king sod land , 3 3 3 3 .3
Plowing (seed bed ‘ —
preparation) 5 3 3 2 2
Seeding: ’ |
- Compacting seed bed 1 - - - -

Broadcasting seed 1 1 1 .] 1
Coverihg seed (plowing) » 1 1 1 1
Weeding -7 2 2 2 2 2
Harvesting: ‘;

Cutting b 1 1 1 1 1
Threshing f 1 1 1 1 ]

Storing (bagging &
transporting)j 1 1 1 1 1

- SourceéL C.F. Miller, et al., sttems Analysis Methods for
Ethiopian Agriculture; USDI, Bureau of Reclamation, "Appendix VI:
Agriculture ang Economics"; Makonnen and Tecla-Medhin, "Case Study of
-Ten Ethiopian Farms in The Central Highland (Debre Zeit Vicinity)";
F. Ebba, A Case Study of Six Peasant Farms in Ada District, Shoa
Province, - , '
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TABLE C-§

PERFORMANCE COEFFICIENTS FOR SOME COMMON
FARM TASKS ON A PEASANT FARM IN ETHIOPIA

Type of Activity o Labor Requirement Per Hectare
1. Oxen plowing : 0.25 ha/day
2. Broadcasti?g and plowing seed under 0.50 ha/day -
3. Weeding/citivation " A

. Teff Wheat Barley Corn . Sorghuh

Ist 24 man days/ha 15 man days/ha 15 man days/ha 18 man days/ha 18 man days/ha
2nd 20 " 10 " 10 " 12 - " 12 "

4. Cutting & stalking J )
16 .. .8 " 8 "0 " 10 "

5. Threshing & cieaning | .
Y e 'O

6. Bdgging, trénsporting
and storing

2 2 0 e\ 2 2 2

Source: - L.F. Miller and Makonnen, Organization and Operation of Three
Ethiopian Case Farmers; Quenemoep, Potential Returns From Commercial Farming
Systems im Three Areas of Ethiepial; C.F. Miller, et al.; Systems Analysis
Methods For Ethiopian Agriculturel | : ' - -




TABLE C-6

PERCENT OF’TOTAL AREA - "NEEDED" BY LIVESTOCK

NUMBER AND AREA OF: CROPS, ETHIOPIA

—

. * Index of Inﬁex.of
Sub-Province Grazing Sub-Province Grazing
- Kembata ”(Pe{ggnt) Menz-Yift (Perggnt)
Dessie Zuria B &) Kalu ' 35
Haikock-Butajira 96 Yeju 32
Wolamo 90 Ticho 31
Adwa 93 Damot 31
Raya-Azebo 85 Borena (Wollo) 31
Yerer-Kereyu 83 Leka ° A 30
Harar Zuria 76 Agewﬁider ' 30
Chilalo 70 - Debre Marcos 28
Axsum 65 Batie Wereda 27
Bahir Dar 62 Inderta 26
Bechena 61 Arba Gugu 24
‘Menagesha 60 "Shirg 24
Lasta 59 Gemu 2]
Jibat-Mecha - 57 ~ Wag 19

~HuTe Awlailo 53 . Kelem 17

. Were Il 52 Arjo P 17

Werehimenu 50 Horo Indurb . 17
Merhabete 49 " ~_Chimba 17
‘Mota 48 Cgaéya-deo 17
Ambasel 47 © Jarra 14
Chebo-Guragie 45 Gardula 10
Selale 45 Gofa 7

~ Wadla Delanta .. 38 | , ) .
Agagame 38 | <3; '. '
Tegulet-Bulga 37 S R l

213

Sourcéﬁ’-IEG,,Miniétry of Planning_andaDeveTopment, Regional

Aspects of National Planning in Ethiopia, Part I, p. 42.



TABLE C-7

YEARLY AVERAGE FARM GATE PRICES BY DISTRICT FOR THE

28 29.00

MAJOR CEREAL CROPS IN ETHIOPIA, 19662
t
&)
" , Crops
Region Teff Wheat Barley Corn Sorghum
(Eth. $ Per Quintal).
1 v . 29.70 22.85 16.40 18.00 20.75.
2 28.80 21.00 14.40 17.10 19.50
<3 30.00 15.00 10.00 20.00 22.00
4 30.00 15.00 10.00 20.00 - 22.00
5 .40 - 15.00 10,75 14.40 19.03
6 25.20 16.00 11.25 15.30 23.25
7 26.73 17.50 11.90 16.20 12.60
8 " 26.30 18.00 - 11.00 13.50 16.91
9 29.34 18.40 18.00 18.00 21.25
10 29.34 18.40 18.00 18.00 21.25
1 - 29.25 25.35 15.58 - 18.36 20.00
12 31.60 18.40 13.30  16.20 17.00
13 29.70 17.40 12,10 ~ 16.20 16.50
14 24,93 18.50 14,00 14,50 17.75
15 24,30 18.00. 13.50 14.40 17.20
16 24.00 17.00 12.50 14.40 16375 .
17 18.90 14.85 9.70 14.40 18.55
18 22.50 18.00 20.00 15.66 12.50
19 44,00 30.00 24.00 13.50  20.00
20 22.50 19.00 20.00 13,50  12.50
21 . 21.60 18.30 - 14.10 14.40 - 14.25
22 18.80 "~ 17.80 . 13.60. . 13.00 13.75
23 24.30 17.90 15..20 -14.4Q 16.50,
24 - 27.90 17.50 15.60 14.40 16.10
25 27.90 . 17.95 15.10 14.40 -14.70
26 1 27.00 18,60 ~ 17.00.  18.40 16.50
\ 27 " 29,50 22,20 - 17.00 18.90 .~ 16.10
: 16.50 18.45( 15,60

21.70

X5

+

P, N VR .

The farm gate prices were obtained from wholesale

‘fpr1ces with appropriate downward ‘adjustments for transporta-
tion, middle man s margin and

Source.

National Ba

ther marketing costs.

B of Ethiopia, Economic ”" -
. Research Department Local Prices in 1966 and Some Series‘ S
~of Local Prices in the eriod I _ .

)
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TABLE D-1

'LAND AREA WHERE FERTILIZER SHOULD BE APPLIED,
BY PRODUCING DISTRICTS, MODEL II, ETHIOPIA

Prod. Dist. Wheat Barley Teff Corn Sbrdhum
, " | .

(Thousand Hectares)

1 20.8 : 0.58 ' 33.6

2 84.1 : 134.5 - 33.2

-3 4.5 5.7

A .

5 53.2 S 31.6

6 ‘ 55.5

7 160.4

8 28.0

9 24.8 54.5°

10 ‘7.0 : ’

1 _ 33.0 22,5
12 . , 122.2 7
13 25.5 : i

14 .

15 S 108.5

16 , . 124.6

17 ‘. , 150.7 - 137.2

18 P |

19 8.6 28.1

20 6.1

2] )

22 . . . . . “

23 - | o a2 ,
24
.25 , : ) - 67.8

26 - : 17.1 ,‘ .
27 ‘

28 - ‘? 4

¢

Sk P
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: . TABLE D-2 °
. LAND AREA WHERE FERTILIZER SHOULD BE APPLIED,
BY PRODUCING DISTRICTS, MODEL YII, ETHIOPIA —
Prod. Dist. Wheat Bartey Teff Corn Sorghum
cxe— ~(Thousand ‘Hectares !.
. ) . N .
1 20.8 , 0.6 - 33.6
2 104.5 . - 134.5 . .- 33.3
3 . ' ‘ 45" 5.7
2 - .
5 53.2 3 31.6
6 52.1 - 81.4 ,
7 160.4 . )
8 .
9 9.0 . ) . 32.6
10 6.6 7.0 : \ :
n . 33.0
12° ‘ ‘.
13 R 173.2 ‘ o
14 '
15 : 81.5 ‘ o
16 L 22.9 22.6 - 791
- 17 I - 177.0 - 137.2 .
18 =
19 - 28.1
20 o , 56.0
21 o .
22
23 _ N '
24 , 107.4 ) , - !
25 - : ‘ - 67.8
26 R 17.3 ‘ : y
21+ ' o - ¥
28 ' N : « 7.4 - °
’ A



TABLE D-3
N

LAND AREA WHERE FERTILIZER SHOULD

Bz APPLIED,

218

BY PRODUCING DISTRICTS, DEL IV, ETHIOPIA
Prod. Dist. Wheat Barley = Teff ,(‘AQ Sarghum
. \/ (Thousand' Hectares)
| o
1 24.0 : 67.8
2 239.2 227.58 57.6
3 6.9
4 2.6 -24.9
5 93.0 ) - 48.5
5 ¥ 86.6 - 135.9 T
7 - 160.4 - :
. 8 ...194.9 69.5
9 . . 54.6 86.0
10 2.7 10.8 . .29.3 b
. 1 : 8.7 154.4 - 19.4 8.0
= 12 . . _ 90.8 164.1
13 163.4 102.8 . .
14 Lo . '14/, h
15 - 1274~ "> . .7
L 1083 5.8 190 116.0
- / 04, . NE .
- . 28 72.8 y 30.0 " 60.7 63.9
9 14.4 47.2 28.0
0 173 6 | ,
21 17.5
22
23 .
24 : 179.0 |
- 25 260.9
26 52.7 ) '
27 - -
. 28 69.5
S . -
) P U “ \-\ '
* a .- »



< ~ .-
v
. ! . r ~
¢ .
- . -
- 3 P
. o ’ .
. . .
. o ) . .
.
-~ - .
8
. ) ’
. kY
i
.
-h~ .
. . i .
.
. -
. .
-
o IS
. . . ) ’ . .
- .
. -
- i o ¥
~ L]
1Y - , ) .
- LY . B 4
¢ — -, ~ *
. . j - - N
. . N
- \
— '
.. N ) ~
K
v - .
. - s
. ; e
L4 -
. ) APPENDIX E-
% , h
A4
'r
N
L]
- . Ve
.
. o
-~
v
-
- - - .
v
‘ N 4 .
N «
he N
.
.
.
. f
. s . ~
. C e
PR )
- L / . R
T .
B o
. v . Ly . " .
- " A ‘ ~v. .
Y b
< ' ’ '
[ : . e
» * S N
- . K
’ L . . .
. : - . : - * -
. . ) .
[
. - - e
A
'
. > “

(%3

‘e

~

’
"
.
®
- ¥
.




. . : ' 3 A S
- ' ..~- . - IE . oy : 220

o -

T TABLE E-1-: \_

HARVESTED WHEAT LAND BY. PRODUCING DISTRICTS IN ETHIOPIA,
: ACTUAL 1966 AND PROGRAMMED 1966 AND 1980 . .,
- ) It > . i : Ve -

Producing 1966 = - Programmed 1966 - Programmed 1980
District  Actual W\Ge'l'l aoael-ll ModeT TTT aoael IV .
s (Thousand Hectares). - ’ '

. 20,81 - 20.8] 7 24.01:
86.02 . 84.13° © 104.50° - 239.22
27.50 3l 3.70 7.41 . ,
, 27.50 16.40 16.40 . - 5
99.65 AR .

-

]

Nybagw

OONAUTTDWN —
— .
(=) [3,JF “pera—
S&

o——d

20.84  20.84 . 2.73

-
—
NN O

o o .

— -
£ NS

L] [ ] - . . ] [ ] (]
S R R - L R A A A I I

-—
(=}
A I
O o =

[=,)

17 596 T SR
B o ma dae 72.76

les 857 1a.96' BRSNS

209.51  108.99  0.99 .. go.39" L
8207 . 9195 137060 isalas o, ,

N N

N —

)
Epon0
L] L[] . .
NNONOYO

o2 3l . N -
25 . '30- xtv' . o i o .
26 " 6. PR A o . .
‘27 - 6.3 45,78 " - 45798 4578 45.78
COTOTAL L 679.5 - 579.77  4g2.ds 459.90  es0.1 o
RN o B R o
- T e / . 0 I p .



TABLE E-2 )
" HARVESTED BARLEY LAND BY PRODUCING DISTRICTS IN ETHIOPIA

ACTUAL 1966 AND PROGRAMMED 1966 AND 1980

. 221

Producing 1966 Programmed 1966 Programmed 1980
District | Actual ModeT I' ModeT IT Model 11T . Model 1V
. _ ) ) . ‘
(Thousand Hectares) .
1 2.2 |
2 " 66.0 25.75
.3 © 7.0 2.52 2.52
4 . 7.0 . ‘
5 46,6 : 53.20 53.20 92.99
6 153.4 222.50 167.01 52.06 86.59
7 19.2 110.70 160.40 ’
8 29.3 L " 22,66 24.63
"9 20.4 A . '
10 44.3 . 7.02 7.02 10.75
N 14,4 : ' 8.66
12 116.8 - .209.75 .- 12.97 . 30.94 .- ‘
13 82.6 . 71.66, 173.22 163.37
14 68.2 ’ w
15 4.5 , h : , e
16 120.40 124.58 124,58 22.94" 98.55 .
17 250.3 °  24.37 156.07 176.96 104.71
18 3.2 17.52  17.52  11.52 26.91
19 42.0 ©° .8.08 . 8.08 - 8.07 12.44
20 9.7 o R . L L ,
21 - 64.3 - S : } 17.48
22 65.4 123;72° . 34.74 ©  16.84 Do
23 18,2 o . L e .
- 24 . 40,2 119'00 < 107.40 107.40 . -~ 179.00 -
25 53.2 e : . :
© 26 - 29.7> 52 68 17,13 - 17,13 '52.68
27 28,1, - ' o
- 28" "]ﬂ;l:r 32,34 S 34 29 34. 29 Yoo
TOTAL 185277 1105.24 . _100 4 -742 77 878.76 ..
L T -
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v TABLE E-3

HARVESTED TEFF LAND BY PRODUCING DISTRICTS IN ETHIOPIA,
‘ ACTUAL 1966 AND PROGRAMMED 1966 AND 1980

ey

Producing 1966 Programmed 1966 . Programmed 1980
District Actual Model I Model IT  Model III Model IV

o

" (Thousand Hegtares) o
. v . -
1 0 0.58 0.58
2 61.0 134, 134.48 . 227.58
3 4.5 5?8 . ' |
4, 4.5 » - ,
5 24.0 A
6 3.7
7 48.2 160.40 160.40 160. 40
8 83.8 50.61 4
9 38.1  122.33 96 .24 96.24 51,71
10 33.5 92.69 64.83 64.83 90.91
n 17.3 33.00 °  33.00 ' . 154.41
12 70.7 L
13" 87.5.  190.15 25.51 - 102.83
14 117.9  263.60  125.91 158.16 263.60
15 52.3  127.40  108.49 81%2 7.40 -
16 -786.8 : ) ‘ : N
17 464.9  268.91  137.21 137.21° 235.79" .
18 18250 , 29.98
19 3.5 60.23 28.12 - 28.12 47.16
20 27.6 . 173.60  104.16 104,16 173.60
21 128.2
22 166 .6 S .
23 63.0  90.21  26.95 21.21 " 8opos
24 - W31 _ -
25 .- 896  108.80
2 - .28.2
27 15.5 -
28 . °.4.2 - T
TOTAL 1985.2 1548.53 1045.88 . 1019.91 1734.42
Ty T | . L
. .
e : »

g,
.
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TABLE E-4

‘HARVESTED SORGHUM LAND BY PRODUCING DISTRICTS IN ETHIOPIA,

ACTUAL 1966 AND PROGRAMMED 1966 AND 1980

L.

779.38

802.93 .

Producing 1966
District Actual Model I  Model II  Model III Model IV
. O
(Thousand Hectares)
1 59.0 62.92 33.61 67.83
2 259.0  438.38  33.25 33.25 57.59
3 1.0 5.72 5,72 13.24
4 1.0 - 24.91
5 12.1 41.85 31.60 31.60 48.51
6 ‘1.5 - -
7. 16.5
8 15.3 27.95 25.98 69.54
9 73.8 54.46 54,46 86.01
10 55.8 5
11 36.5 22.47 24 .44 8.00
12 12.7 122.21 122.21 164.10
e 13 48.2 4
14 15.5 32.25
15 67.4 ‘\
16 15,1 22:20 22.60 101.68 22.60
17 1549 . 90.23 93,67 161.42 116.00
18 71.3  273.68 .¥81.51 81.51 63.86
19 70.9  37.57y '37.57 51.82 B A
20 63.4
21 119.1 73.95 69.03 91.85 :
22 18.5"  27.75 27.75 :
23 33.5 ‘ 42.10
24 45.4 | .
25 92.4 °161.76 67.83 67.83 260.89
- 26 3.6
27 13.4 |
28 35.7 " 37.16 7.41 7.40 69.50
1412.5 1267.85 " 1222.30

223
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TABLE E-5

HARVESTED CORN LAND BY PRODUCING DISTRICTS IN ETHIOPIA,

ACTUAL 1966 AND PROGRAMMED 1966 AND 1980

Producing 1966 Programmed 1966 - - Programmed 1980
District . Actual® ModeT T ﬁaael IT ~ WodeT TITT ﬁoae| IV
(Thousand Hectares)
1 20.6
2 97.8
3 1.0 4.46 4.46 6.85
4 1.0 ‘ :
5 15.8 -
6 11.5. 55.49 81.44 135.91
7 30.0 -
8 72.2° 131.25 131.25 131.25 194.87
9 157.6 70,03 41.65 ) 32.63 54.64
10 .83.6 40.99 40 .99 40.99 29.28
11 115.3 _ 190.50 56.82 58.85 .19.43
12 17.4 45.15 90.79
13 2.5 76 .05 76.05
14 7.0
15 2.0 |
16 ~ 22.57 26.03
17 35.7 195.67 192.23 103.59 122.68
18 145.1 69.85 69.85 69.85 60.65
19 73.5 32.20 -32.20 32.20 28.04
20 72.9 ‘ :
21 47.75 24.70 197.73
22 .
23 29.39 50.55 50.55 60.55
24 15.5 )
25 17.0 2.34 - 95,91 95.91 . 12.01
26 20.1 35.55 '35.55
27 3.0 '
28 11.9
TOTAL 1030.0 - 931.17 907.70 957.57 841.7?'
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TABLE OF CONVERSIONS

1 m.m. = 0.0394 inches
1 meter = 39.37 inches = 3.281 feet
1 kilometer = 0.6214 miles

T square k1lometer = 0.3861 sq m1les -

1 hectare = 2. 471 acres | o
1 kllognam 2 2046 pounds 7

1 quintal = 100 ki Tograns = 220.46 pounds
Céﬁtigrade:‘ = 5/9 (F° - 32) |

Fahrenheit: = 9/5 (C° + 32)

Eth. $2 50 - US $l 00 before the 1972 devaluat1on of US $
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SQQ\ - Cent}aw

TFYP - Third- * Plan

Rtics Office

SR~ Stanfore barch Institute -

ARI - Agricult ':ESéarch Institute

4

jiopian Collede of Agriculture
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and Mechanical Arts

-



