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ABSTRACT

This report summarizes the findings of a é-man consulting mission
charged with the responsibility of preparing a draft Master Land
Use Flan (MLUF) of Ethiopia, an original objective but uncompleted
output of the Fhase I, FAO/UNDF Assistance to Land Use Flanning
Froiject, ETH/78/0073. The diraftt MLUF preparsd by the mission
provides & concise articulation and guantification of current land
use, land potential and of the constraints and possible solutions
to development. Much of the detsil is presented in graphic form to
assist higher level planners and decision makers, as requested in
the consultant®s terms of reference. A total of © Technical
Reports comprise the MLUF. The Main Report is supported by 4
Technical Annexes, and 1:2 million scale maps on constraints and
potentials for development are attached. The analysis of land
resources, a&griculture, population and socio-economics contained in
the MLUFP relies hegavily on the data base produced during the Phase
I, Assistance to Land Use Flanning Frojesct. The bﬂckbone ot the
MLUF is an analysis of the prodscted food demand and?pmpulat1on
supporting capacity (FBL) in Ethiopia, in the short (1985), medium
11995 and long term (Z010). The FSC was estimated using a
computer model which optimizes the land requirsments for food, fuel
and forage production sufficient to mest the subsistence needs of a
typical farm family in each Awrada of the country. FResults
indicate that food demand will outstrip production by 2010 at
current levels of production and consumption, even 14 all
potentially arable land is cultivated. Pevelopment is concluded to
be constrained by physical, palicy related and institutional
problems. Recommadations include the immediate reallocation of
resources towards achieving increased agricultuwral output,
decresased population growth, and increasad nubtrition and welfare
level s.
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1. INTRODUCTION

1.1 BACKEGROUND

"The Land Use Flanning and FRegulatory Department (LUFRD) of the
Ministry of Agriculture (MoA) in Ethiopia has been receiving
UNDF/FAQ assistance since 1979, in the form of the Assistance to
Land Use Flanning Froject, ETH/78/003 (Fhase-I) and, more recently,
ETH/82/010 ({(Fhase 1I). The preparation of & draft Master Land Use
Flan (MLUFY  was  one of the obldjectives of the FPhase~! project but,
dug to time and manpower constraints, it was not completed during
gither phase of the project.

A draft MLUF s=synthesized from the vast guantity of data generated
during the Fhase~1 project life - concerning both physical and
socio-economic  aspects of agriculture in Ethiopia - would have
represented a logical conclusion to this phase of the project. A
S—man consulting mission was subsequently given the task of
conpleting the MLUFP between August 1987 and February 1988. based
primarily on the dats produced during Fhase-1 and subsequent phases
of the Assistance to Land Use Flanning project .

1.1.1 Definition and scope of the MLUF

The dratt MLUF envisaged under the Assistance to Land Use Planning
project ds defined as a sgsummary document containing & simple
gxpression of the distribution of land potential and current land
use  in the countrys; and & concise and comprehensive articulation of
the constraints and their possible soluticns in & language
understandable to higher level decision makers and plannsrs at
national and regional levels. It is an abstraction of the rescurce
maps and information on  land use and land suwitability, and the
integration of the analysis and ?indings of the various studies
undertaken at the sxploratory level of 1:1,000,000 scale during the
Fhase-1 project.

The =small-scale character of the original data base used to compile
the MLUF dictates that the conclusions from the data are only
applicable for large areas and should not, therefore, be used for
compiling detailed land use plans that can be laid down on the
ground. The MLUF is, howeaver , dezigned to help planners and
decision makers at higher levels identify areas of the country
requiring state intervention, areas requiring more detailed studies
to fully assess the potentials or constraints to development, and
tn assist the development of policies at national and regional
levels for rational uwsse of land. The MLUF also integrates the
findings of the Fhase-1 project with more recently gathered
agricultural statistics, livestock data, and land use information
to provide an improved basis from which appropriate land use
policies can be formulated.



1.1.2 Summary of activities suggested in the terms of reference:

al

b

)

d)

)

e)

£)

g)

i

Identify, characterize and gquantify the current 1and
use in the countrys

Identify the problems and potentials associated with
current land use practices;

Identify, characterize and guantify thes 1and
resources in the country suitable $or:

i. rainfed crop production:
iia mechanized rainfed crop production;
ii. perennial crop production;
iv. ®tensive livestock productions
Vo semi-intensive livestock production, including
dairvyings
vi. production of wood for fuel and timber;

vii. irrigated agricultws, both small scale and

large scale.

Identify and guantify areas reguiring preservation
including:

i unigue ecosystems;

ii. natural forestsg

1. areas of wildlife concentration

Identity aresas which arese degraded or threatensed by
degradaticon.

Identify the physical, instituticnal and
infrastructural

constraints to realizing potentials, and suggest
policies to overcoms Lthese.

Match the land resowces with the demand for theses
resources in the short, medium (1993) and long term
(20100 .

Guantify the land rescouwrces and their current use,
including potentials and constraints at national and
regional levels.

1.1.% Composition of the consultancy team

The following consultant inputs were made to the MLUF:

land Use Flanner/Team lLeader 7 months
Agricultural Econamist (macro) 1.7 months
Agricultural Economist (micra) 1.7 months

3



- Range Ecologist 2 months
-  Agronomist 2 months
~  Agroclimatologist 1 month

1.2 THE COMFONENTS OF THE MLUP

The MLUF consists of a number of reports which together constitute
the draft master plan. The list of components is as follows:

Technicsl Report 1

Main Report

Annex 1 - Fopulation Supporting Capacity Analysis
Summary of Results

)

Arnnex - Regional Frofiles of lL.and Resources

Annex 3 — Reglional FProfiles of Land Use and Crop,
Livestock and Forest Froduction

Annex 4 - Atlas of Maps

Technical FReport 2

Agricultursl Ecomnomics Consultancy

L

Technical Report 3

Range/Livestock Consultancy

Technical Report 4

Fotential Farming Systems

Technical Report 5*

A Summary of the Agricultural Ecology of Ethiopia

Much of the information pressented in the technical annexes is 1in
the form of bar graphs and charts to improve the ease of
comprehension for higher level decision makers and planners.
Technical Report 1 summarizes the findings detalled in the other
technical reports  referred to above. Technicians wishing to probe
for detailed analyeis of the various subiects treated in the MLUF
will Ffind that information available in the remaining technical
reports.

*Prepared in collaboration with NMSA and CS0: FAO/TCR/ETH/ &4E8.

o



1.7 GENERAL SETTING

Ethiopia lias wholly in the tropics, between Z°N and 18epN
1at1tud§s, and  IZ®E  and 48°E  longitudes in the Horn of Africa
(see Figure. 1. - The land area is approximately 1.24 million

km#, and is bounded in the northeast by the FRed Sea and the Gulf
of Aden, the Republic of Diibouti and Somalia in the east, Fenya in
the south and the Sudan in the west. Ethiopia is unigue ﬁhysically
because of the bhigh proportion of its landmass over 2000
altitude, where the climate is more temperate than tropical. Over
8O% of the 45 million inbabitants live in these highlands, 0% of
them rural and relying on subsistence agriculture.

Temperatuwres vary widely throughout the country, fraom the hottest
on  earth to those found in the frost prone, Afro-alpine zone. This
variation 1is mainly dus to sitremes in altitude. Fainfall iz also
guite wvariable in both amount and extent, ranging from a few
hundred mm per year in the semi-arid zone to more tham 2000 mm in
the western highlandz. The highlands in general are surrounded by
hot, semi-arid lowlands in the north, 2ast and south, and by hot
humid lowlands in the west.

Soils used for agriculture are predominantly formed on volcocanic
materials. This, coupled with temperate highlands and adeguate
rainfall, suggests & rich agricultural potential, but climatic
variability, outdated farming practices, and limited incentives for
farmers inhibit productivity. The dramatic Ffamine of 1984/8%5,
following Jdust 10 years after similar problems in 1974, highlighted
the Ffragility of the existing subsistence agricultural system in
relation to the food demand of the rapidly rising population.

1.4 DOUTLINE OF METHODOLODGY FOR THE MLUF

The MLUF aims at providing planners and higher level decision
makers with &an obliective assessment of the maior constraints and
patentials of the agricdtuwral resources of Ethiopia, with a view
to iddentifying appropriate pelicies and interventions to stimulats
food production over the next 20 years.

The backbone of the MLUF is the gquantification of land resources
from the Fhass-1 projiect, the population census and agricultural
statistica. These are presented in an easy to use graphic form in
the annexes listed in ssction 1.2, Data on land resources were fed
into & population supporting capacity model developed during the
MLUF  activity. This provides an assessmeEnt of fthe ability of
available land resources to provide & satisefactory level of
subsistence for rural farmers and the population as whole. Variouws
analyses using the model test the benefits of interventions to the
land use systems in terms of the population supporting capacity.
Fotential Ffarming systems which may help to realize the benefits
simulated in the population supporting capacity model are discussad
in later chapters. Fotentials and constraints to agricultural
development are also discussed, along with suggestions on of
policies which may help to realize potentials or to overcome
constraints.
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2. THE ECONOMY, FOFPULATION AND FOOD DEMAND

2.1 AGRICULTURE AND THE ECONOMY

Agriculture is the mainstay of the Ethiopian economy, accounting
for approximately S0%Z of the GDF, 85% of employment and the major
share of “ports. The share of GDF, howsver, fell from around 587%
to 4174 between 1965 and 1985, and agricultural GDP growth averaged
1.14 over the last decade, while the zconomy grew at around 2.5%

e B

during the same period. Recent economic indicators show &
declining trend, with the drought of 1984/85 having a strong
negative influence (World Bank 1987). The contribution of

different sectors to GDF in 1984/85, and the relationship between

GDF  and Agricultural GDF in the period 1972/80 and 1984/85, are
shown in Figures 2 and 3.

Ethiopia has an estimated GNF per capita of around US$140, making
the country one2 of the poorest in the world (World Bank 1983).
This has resulted in a declining spiral of subsistence, exacerbated
by two serious famines in the last 28 years. Some 95% of the food
produced is by peasant farmers whose primary obliective is to mest
survival needs before any consideration of generating cash income

for consumer goods. Where surpluses of grain are produced, these
amount to some 2074 of a subsistence farmer’s production and are
sold Ffor cash or traded. However, income disparity betwesn the

agriculture and non—agricultuwre sectors is more than 1 to 6.
Coreals make up the bulk of the food production, with pulses,
oilseeds, enset (Ensetg ventricosum), roocts and tubsrs accounting
for the remaindsr. These arag supplemsnted by livestoock products.

2

~ 2  TRADE

2.2.1 The nature of impoartz and exports

in the export sector, coffes is by Ffar the most important
agricul tural commodity in Ethiopia, accounting for some &0% of
total wport earnings (EHRS 1986). Livestock products and live
animals are also important export earners. wports accounted for
approsimatsly 13% GDF during the last 10 years, while imports have
increased from around 18% to 204 during the same period. The

structure of imports has changed somewhat since the revolution in
1974, with considerably more food now being imported in absolute
terms and also relative to other commodities. FPstroleum products,
machinery and eqguipment and manuwfactured goods account for most of
the remaindsr. The percent of imports and exports by commodity
sector in both 1974 and 1989 is shown in Figures 4 to 7.

2.2.2 Trading partners and foreign exchange
Ethiopia®s maior trading partners are currently the Federal
Fepublic of BGermany., Italy, Japan, the Netherlands, the United

States, the United Fingdom, and the USSR. The rate of exchange has
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Figure 4. VALUE OF IMPORTS — 1885
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Figure 6. VALUE OF EXPORTS — 1885

SOURCE: €S0 1987
MMERAL FLELS ETC (28%)

CRUDE
MATERALS (13.35)

/
/ FOOD & LAMMALS (£3.65)

Figure 7. YALUE OF EXPORTS — 1874

MMERAL FLELS ETC (1 8%)

CRUDE
MATERIALS (37 28]

FOOD & LAMMLLS (55




remained essentially unchanged since 1973, at  1US% = 2,07 Eth.
Birr, and it is estimated that up until 1987, the import weighted
real effective exchange rate appreciated by nearly 40% (IMF 1983).
Recent international currency fluctuations should have reduced this
imbalance somswhat, but nonetheless it has tended

b . to act as a
disincentive to export (EHRS 19864).

2

« o INDUSTRY

Food  and  textile industries account for most manufacturing in
Ethiopia, with the vast majority taking place in or around Addis
Ababa and Asmera. Most large-scale industry is run by the state,
consistent with the GoE's desire to develop a socialist economy.
It is mostly based on the processing of agricultural raw materials
such  as  cotton or livestock products, is highly import-dependent,
capital intensive and caters mainly for the urban sector (EHRS

19840 . Small-scale and cottage industries are very diverse and
widespread, mostly privately owned, labour-~intensive ang bhased on
locally available resources. Availability of c«credit, lack of

technical support and confidence about future government policy are
cited by EHRE (1986) as the main constraints to expansion of this
sector of the economy.

2.4 OTHER SECTORS OF THE ECONOMY

2.4.1 Transport and communications

Modern transportation in Ethiopia comprises national and
international air, road, sea and rail links. One of the two
railways 1links Addis Ababa and Diibouti. The second, linking

Afamera and Massawa, has been inoperative since 1974. Air traffic
is  intensive, gspecially on  international routes, as Addis Ababa
provides & transit point to and from Europe and Asia for traffic
axiting Eastern, Southern and Western Africa. The national
airline, Ethiopian Airlines, thus contributes significantly to
foreign exchangs sarnings. Domestic air routes are also well
established, with daily flights to most regional capitals from
Addis Ababa. Fload transport, despite one of the lowest road
densities in Africa, is the backbone of the modern transportation
system within the country. The mountainous topography in Ethiopia
has placed natural limits on the expansion of the road network and
this remains today one of the most ssveres constraints to
accelerated development of the country. Sea links are also
limited, with Facilities at fthe port cities of Assb and Massawa
barely able to cope with the demand placed upon them, despite
recent upgrading of freight handling facilities.

Traditional transportation iz either by foot or by donkey, horse or
mule. Equines have been estimated to carry more than 10% of that
carried by all the modern means of transport in the country (EHRS,
157860 . ‘
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The wtility of the donkey as a freight carrier has led to it being
labelled "the Ethiopian LandRover”®™ by many Government workers. Its

future role, however, may be threatened by diminishing feed
rFesolirces.

Communications in Ethiopia have been steadily upgraded over the
years following the revolution and include a modern telephone
network in Addis Ababa, with radio and telephone connections to and
within Regions. International telex and Ffacsimile connections
#ist in  the national capital but, beyond this, postal services in
towns provide the main souwrce of long distance communication in
rural argas.

2.4.2 Fuels and Energy
According to recent surveys (Anderson  and Fishwick, 1984,

Ethiopia’ s fuel consumption is divided almost entirely between
fuelwood (including charcoal) and animal dung supplemented by crop

residuss. Ferosene, LFG and electricity are minor contributors
overall, but &are important Iin major cities and towns. Energy
consumption is primarily centered around fuel for cooking. Recent
population trends indicate that fuel availability will soon reach
critical levels in Ethiopia. Details are discussed later in the
report.

2.5 EDUCATION AND HEALTH

J

2.5 1 Education

b

Education has ogrown at & considerable rate in Ethiopia in recent
YEAr S, with literacy improving Ffrom 774 in 19274 to around S0% in
1985, This was mostly the result of a non-formal, nationwide
literacy campaign instigated by the Government in 1979. Formal
schooling haz &lso considerably expanded, with totsal enrclments in
all levels rising from 1.19 million in 1974/75 to Z.12 million in
1985/8¢& (Cs0, 12870 . The most substantisl increase has beesn at the
primary lavsl. The numbher of schools at all levels incresased over
the same pericd from ZBE7 to 9109, but despite increased numbers of
teachers, the tsacher to student ratio continues to decline.

2.59.2 Health

Ethiopia's location in tropical Africa, the relatively low
Autrition of many sactors of the community, couplaed with the fact
that only 4% of the population has access to protected water
supplies (World PBank, 1983), means that disease problems are
considerable. According to  the World Rank (1785 "Dizease
patterns are exacerbated by low standards of living, producing in
turn poor hygiene and inadequate nutrition, and by limited use of
health facilities.”

The leading causes of morbidity at hospitals and health centres are

quoted as follows: Malariay; Helminthiasis; Skin irritations;
Venereaal disease; Rheumatic pain; Malnutritiony; Fevers; Upper

11



respiratory tract infections; and Tuberculosis.
Source: World EBank 1983, MOH statistics, 1981

In addition to these freguently occuring diseases, diarrheas play

an  important role in infant morbidity. Some &60% of childhood
dissases appear preventable (World Rank 1985). Other dissasess of
importance are schistosomiasis, vyellow fever, leprosy,

leishmaniasizs and onchocerhiasis (river blindness). Epidemics of
viral hepatitis, cholera, tick fever, typhus and typhoid occur, but
can  be managed by impraved sanitation, provision of potable water,
and improved medical facilities and education. Overall, the high
incidence of parasitic diseases and malnutrition lowers the
resistance of individuals to a wide wvariety of other seriocus
infections.

Mortality data are not widely available or reliable, but those
which are indicate the orude death rate to be in the region of
1871, 000, Life expectancy is about 47 vyears, average for
sub-8Saharan Africa, but around 2F4 of children die under 5 years.
The main causes of death recorded in hospitals are dysentry and
gastrosnteritis, tuberculosis, pneumonias, malnutrition and anemia,
liver diseases including hepatitis, tetanuszs and malaria (World Bank

19835) . In or following drought vyears, death from malnutrition
becomes &cute. Such famines have regularly visited Ethiopia over
history, but recaent paopulation trends have hightensd the

probability of further problems.

An ambitious ten—-ysar health sector plan developed by the
government for the period 1984/88 to 19923/%94 =zets out a detailed
strategy of health services development, among other things to
reduce infant and child mortality and incresse overall lite
axpectancy. Financial and manpowsr constraints may limit the
anticipated gaing of the plan a&ccording to the World Bank, but
ovarall its obisctives ars sound,.

2.6 POFULATION AND FOOD DEMAMD
Zub.1 Fopulation projections
In May 1984 the first complete census in Ethiopia revealed that 42

Million people were living in  the country (CS80, 1985), about 7
million more than previously believed to be the case. At the

. ~

national level population is presently increasing by 2.9% per
aANnum. The World Bank (198%5) offers three scenarios for population
growth up to 2010 using the 1984 census. They are:

- no fertility declinej

-  gradual fertility declinej

-~  accelerated fertility decline.
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The first assumption implies that fertility will not change and
providaes a beanchmark for comparison. The second scenario assumaes a
gradual decline in fertility after 1990, Such & decline is
expected during the course of normal socio-economic development
without maior government intervention. The final model assumes a
rapid +fall after 1990 and represents the matimum that could be
achieved with considerable government involvement. This latter
situation is based on the experiences of countries which have
achieved considerable reductions in population in the recent past.
This is not considered likely in Ethiopia in the forecast period in
view of the current stage of economic development. For the
purpases of the MLUF, therefore, the population was only projected
for the two remaining growth scenarios, adiusting the 1984 census
data to 1985 and taking into account the increased deaths during

the 1984/85 famine. The projected population data for the years
1985, 1995 and 2010, which are used in the MLUF, are shown in
Figure 8. Further details of the methods used to project
population are given in MLUF Technical Report 2, Agricultural
Economics Consultancy. Detzailed graphic prezentation of the

projected rural population is also provided in Annex 1 of this main
report.

The emerging pattern iz clear from Figure 8, Ethiopia‘s population
ig entering a phase whereby it is likely to double to more than 20
million before 2010, placing enormous strains on the economy
through the increased demand for Ffood, energy and services. A
comparison of the index of population and food production between
197%/80 and 1284/8% is given in Figwe 9. low levels of
urbanization have so far reduced the burden on employment and urban
development. But, ewven with the relatively low levels of projected
wban population growth, the numbers will probably treble by 2010
and thus throw the burden back on  thess factors with all the
implied conssguences.

2.8 FQOD DEMAND
2.8.1 General

The demand for foeood depends omn the size and composition of the

population and on 1ts purchasing power. Food demand sstimates
presented below are based on combinations of the population growth
projections and different sconomic growth scenarios. The

percentage growth in the demand for food was calculated taking into
agcount  population  growth, value added growth, demand and value
added elasticity. The exact methods of calcuwlation are detailed in
MLUFP Technical Annex 2.

2.8.2 Apparent consumption of grain equivalents

Before estimating the demand for food, it was first necessary to
quantify the average apparent consumption, taken over a number of
years, to obtain & reasonable estimate for the base year, 1984,
Froduction and availability of cereals, pulses, enset, roots and
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tubers, and milk and milk products were taken into account in this

Process. The calculation is based on area and vield data of crops,
and FADQ (1987c) nutrition data, the details of which are presented in
MLUF  Technical Feport 2. Table 1 below summarizes the results of

this analysis.

TABLE 1

TOTAL AFFARENT CONSUMFTION FER CAFITA IN THE BASE YEAR

Grain aquivalents hkg/year Calories/day fotal
Domestic Imports Subtotal Subtotal Cons.of oils
Froduction vegetables
(1) (2 = % meat
National 13§ 10 165 1306 260 15466
average
Rural 146 bl 188 1227 245 (4) 1472
arsas
Urban 07 21 228 1805 247 (4) 2182
areas

(1) Domestic production of cereals and pulses, enset, rootz and tubers,
and milk and milk products.

o)

Imports of cersals, commercial as well as food aid.

(%) Conversion from kg grain equivalents/vear to calories/day:
0.83% (3400/3465) = 7.218

(4) National average of 260 calories/capita/day, divided between rural
and wban sectors as follows:
Rural (0.B0/0.85)%260 = 2433 Urban (0.20/70,15) %3260 = 47

2.8.% FEconomic growth projections

The World Bank (1987a) offers two growth scenarios for the development

of the Fthicpian economy between 1982/84 and 1991/9%. In the first,
referred to here as  low growth, GDF is estimated to grow at 2Z2.6% per
arimum, the value &added growth of the agricultural sector at Z2.4% per
annum' and the value added growth of the non-agricultural sector at



2.8%. In the second scenario, referred to here as madium growth,
BDF iz expected to grow at Z.6% per annum, the value added growth
of the agricultural sector at 3% per annum and +that of the
non—-agricultuwral sector at 4.2%4 per annum.

A third scenario is introduced for the MLUF which postulates that
the average national consumption of food will reach adequate

nutrition standards by 2010, This implies 2330 calories per capita

per day in  Ethiopia. Agzuming the same percentage is met from
oils, vegetables and meat as at present, 1947 calories are reguired
from cereals, pulses, enset, roots and tubers and milk and milk

products. Azsuming also  that imports of food are no longer
required, this increased demand for food will have to be met by
domestic production. At the national level this means  that

production  must incresze from 153 kg grain squivalent per capita to
24% kg. Details are summarized in Table 2.

TARLE 2

FEGUIRED INCREASE IN FOOD FRODUCTION BETWEEN 19835 AND 2010
TO RAISE NUTRITION TO RECOMMENDED STANDARDS

Total production reguired from cereals, pulses, enset,
roots and tubers, and milk and milk products.

1988 2010 2010
High Fopulation Medium Fopulation
Growth Growth
Total
prod. 1585%42.41 = &,8574 DATRGS.0 = ZE, 280 245%84,89 = 20,681
MTX1000

Increase

in production .5 times .1 times
reguired by 2010

relative to 1985

Fercent growth SeE 4.7 4
per annum reguiread

Information concerning food demand income elasticities and the
population growth rates in rural and wban areas, detailed in MLUF
Technical Report 2, indicate that the value added growih in the
agricultural sector under the high popul ation growth alternative
will have +to increass at some S9.1% per annum, while in the
non—agricultural sector it will have to grow at 2.4% per annum.
Under the medium population growth alternative it will still have
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to grow at 4.6% in the agricultural sector and 8.1% in the
non—agricultural =zector to meet demand at the desired minimum
nutrition levels.

Growth rates of the order postulated asbove appear impossibly high
to maintain over 25 vears. No  other country in the world has
sustained such levels, most particularly under rainfed agricultural
conditions (World REank, 1987 . This points to the need to lower
targets Ffor the agricultural sector. To achieve thisz, lower
nutrition and/or continued import of cersals financed by sxports of
other commodities, such azs coffee, will be necessarvy. The high
growth scenario, despite appearing impossible to achieve in 25
vaars, provides useful insight into the enormity of the task shead
for  Ethiopia and a measure of the upper limit for the necessary
growth in  the agricultural sesctor. More importantly, is the fact
that policies toward certain aspects of agriculture will have to
change before high growth rates can be approached. Faoremost are
the price and marketing policies. Farmers will be required to szell
a greater proportion of their production in order to adeqguately
feed the growing non—agricultural population, in addition teo
providing enough food for their own increased consumption levels.
They must have incentives to do so, especially since the
risk/reward situation changes with the higher level of inputs
required. Cash for these can only come from sales of swpluses at
prices which reflect the risks involved to the farmer-. Credit,
input supply., resesarch, extension and infrastructure are also
important in the context of improved production.

Froductivity of land (increased vields and increased gross margin
par  ha) would have to increase to achieve the growith in agriculture
stiggested, since the availability of arable land for expanzsion of
cultivation i limited and insufficient +to Ffesd the sxipanding
population &t cwrent levels of production (the availability of
land resouwrces for food production is discussed later in the
report).

The low growth scensrio discussed by the World Barmk (1987za) impliss

a continuation of cwrent governmeant policies regarding  food
production in  the peasant sector. The overall arowth of GDF
projected under these circumstances — Z.474 per annum — is less than

projected population growth, which implieg that per capita income
and consumption will decline. In the medium growth scenario, GDF
is projected to grow at Z.6% per annum, higher than population up
to 1998, implying increased per capita incomes and consumphion up
to that time. After 1999 & growth rate of 2.46%4 of GDPF is marginal
for increassd per capita incomes under high (Z.3%  per annum)
population growth rate conditions. I+ the medium population graowth
rate of 2.7% per annum can be achieved, per capita incomes will
continue to improve.

To realize medium growth conditions, the World Bank (1287:a)
considers that maior policy changes are necessary including:
adiustment of the gxchanges rate, improvements in  producer

incentives, and measwes o ralise domestic and external resource
mobilization.
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It has been suggested that post drought (1984/8%) recovery should
occur  before 1990 and enable Ethiopia to return to a growth of
around 3%. However, variability of weather conditions from year to
year , gapecially in marginal production areas, makes  such
predictions tenuous. A target of J4 growth is only considered
feasible by the World Bank (1987b) under the following assumptions:
remunarative input-output price relations, & favourable marketing

si tuation, sufficient and timely supply of inputs, adequate
agricultural research  and extension, and widespread adoption of
conservation based farming to arrest degradation. This latter

point is elaborated on later in MLUFP Technical Report 1.

-~

2.8.4 Food demand proliections

The projections of food demand in this section of the report are
based on the population growth projiections and sconomic dsvelopment
scenarios presented earlier. Detailed analyses for & totxl of 11
population and economic growth scenarios are contained in MLUF
Technical FReport 2. Table C%, but these are summarized here for
convenience. Figure 10 comparses  several of the possible
combinations of population growth and esconomic development for 1993
and 2010,

In 1995, the range of possible food demand indicated in Technical
Report 2 is for a Z1% to 38% incrsase over that in 1985, indicating
production increasss of betwesn 2.74 and Z.27%4 per annum are

required. Only under a medium growth projection would there be a
slight increase in per caplita food availability. Under the high
population prodection, in 2010 a madiun level of sconomic growhth

would merely maintain the present food demand levels, while food
availability would deteriorate to the extent that only 129 kg grain
equivalent per capita per annum (1100 calories per capita per day)
wauld be available. Under a high sconomic growth projection, which
raises nutrition to the levels discussed in section 2.8.7%, total
food production - npot allowing for imporis -~ haz to increase by &
factor of between F.1 and I.4 times, depending on population
growth.

An increase of  thiz magnitude without significant vield increases
is dubious, since  the amount of land available for sxpansion of
cultivation is limited in extent and, in many parts of the country,
further limited by the competing reguirements of land for forage
and fuelwood = fundamental to the rural farmers’ existence with
currently available energy technology and cultivation technigues.
1t has beern estimated for example, that one ha of annual cropland
regquires 1.7 ha additional grazing land for the draught oxen used
to bring land under cultivation to feed a farm family at current
wvield levels (FAD 1986b, 1787b).

Much o f the land currently used for forage production is
potentially arable, although certainly not all. But the use of
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potentially arable land for forage production may be in competition
with crop production requirements in the future. Thus, even if .4
times as much  arable land were available than presently used for
Cropping, it is unlikely, given the livestock and fuelwood demands
of the future population, that enough land would be available
annually to meet 3.4 times the food demand at current yield
lavels. Thus, wunder a high economic growth and population
sCcenario, the outloock is bleak unless significamt increases in
vield «an be achieved. Undsr the medium population projection the
situation is somewhat improved. The situation would be negative,
however, it the current low economic growth combined with high
population growth rates continues.

A detailed analysis of the competing reguirements of livestock and
crops  in the future can be found in MLUF Technical Report 2. These

aspects are further expanded iIin this report under discussions
related to the population supporting capacity model.

2:.8.5 The need for a population policy

Fopulation, together with improved a&agricultural productivity,
appears, therefore, to hold the key to adequate food availability
in Ethiopia over the next 25 years. Considerable effort has been
spent in the past devising means to increase agricultural
production, but the other half of the eguation, population, has not
been considersd in depth uwp to this time. However, & policy to
2NCourage family planning is paramount to Ethiopia’s Ffuture
prosperity. Considerable resistance to Family planmning can be
evpected in ruwal arsas, as the traditional concept of an sextended
family offers security in old age and labour for farm operations.
Appropriate education of the rwal population is going to be
essential im this regard. A more appropriate start may be the
urban  arsas, until employment possibilities can be expanded in the
non—-agricultuwral ssctor.
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Z. FPHYSICAL RESOURCES

3.1 GENERAL

This =ection of the report contains & brief outline of the various
physical resouwrces of Ethiopia. More detailed information can be

found in technical publications in the LUPRD and other government
offices.

.11 Geology

Ethiopia is underlain by Frecambrian metamorphic and sedimentary
rocks, the greatest extent of which are exposad in the west of the
country. These are among the oldest rocks on garth, laid down more
than 600 million vyears before the present (bhape). Mesozoic
(133-240 million vyears b.p.) sedimentary sequences overly the
Frecambrian basement in the central, northern and sastern parts of
the country. Thege are in turn overlain in central Ethiopia by
much  younger Tertiary (less than 65 million years b.p.) basalts and
other lavas on which fertile soile have developed. Localized areas
of sediments deposited by wind and water and lake deposits of
Buaternary age (less than 1.8 million years b.p.) occur, the latter
mainly in  the FRift Valley. Guaternary lava flows and obher
volcanic depeosits &are also common in the Rift Yalley and evidence
of  Guaternary glaciation is apparent on the highest peaks (Mohr,
19710 .

Mineral wealth in Ethiopia 48 limited mainly to gold deposits in
the basement complex and alluvial placers in the wsst. FPlatinum
also ococuwres in the south. Fersistent searches for petroleum in the
Ogadaen lowlands in  the east have failed to locate significant
deposits, but the geological setting is favourable for oil.

Z.1.2 Physiography

The phyziography of Ethiopia is strongly linked to the underlying
geology, more perhaps  than  any other country in Africa (Mohr,
1971). I+ ie dominated by the deeply eroded volcanic mountaing and
high altitude plateauwx of ths central, northern and sastern
highlandz, much of which lie above 2000 m elevation, and by the
Great African Rift Valley which terminates off the coast of
Ethiopia. Dramatic tectonic events in  the Upper Eocene (3645
million vyears b.p) resulted in widespread uplift of the central
land-mass and the subsegquent rifting associated with the formation
of the Rift Valley has effectively bisected the country from 8W to
NE .

Ferhaps the best known physiographic featuwe of Ethiopia, is the
‘Flue Nile, which rises in  the mountains surrounding Laks Tana
(considered the souwrce of the Blue Niles) and flows southeast into a



picturesgue CanYyon of  immense proportions. This physically
gseparates the administrative regions of Gojam and Welo. From here
it makes an about face and flows westward through an ever-widening
canyon, wheareupon it flows out into the Sudan plains to meset the
White NMile on its way to Egypt. Hot, dry lowlands lie east and
southeast of +the highland massive, whil®2 hot and humid lowlands
exisnt in the west of the country. '

Z.1.7 Boils

The FAQ/UNMDF Assistance to Land Use Flanning Frodect hasg provided
an extensive data base on solls, as a result of surveys conducted
since 197%. Detaile can be found in the Geomorphology and Soils
map of Ethiopia, the Scoil Association map of Ethiopia (FAD, 1984a)
antd & number of supporting {field documente and reportz produced
aver the yegars sinc2 this prolisct bhegan operations.

Spils in the highlands commonly have high clay contents (eg
Nitosols and Vertisols) and are relatively high in nutrient status,
despite the common opinion that they are severely degraded through
poor  agricultural practices. Exchangable cations, organic matter
and potassium  are relatively high by African and even world
standards, although nitrogen levels are declining du=2 tao the
widespread uwse of dung for fuel and reduced fallow periods because
af increased pressuwre on land.  FPhosphorous is low in most soils
and fixation by clay minerals may be the cause of the poor field
responses to  this element noted by researchers, desplte the low
phosphorous  levels indicated in laboratory analysis of Ethiopian
soils.

Much of Ethiopia is covered by shallow (< 20 cm depth), stony soils
(lithosols), the end product in many cases of centuries of careless
land management. Theze s=zoils occuwr commonly in the northern
pravinces of the country. Soils of intermediate depth (25 ~ 50 om
depth) also occupy significant areas in this zone. Despite the
depth restrictions, population presswre has resulted in  their
intensive cultivation for the production of cereals. Mot
suwprisingly. the shallower =s0ils are mors drought sensitive
because of limited moistwe holding capacity. Deep red, brown and
black clays ars the main so0ils used for agriculture in the more
productive central, southern and pastern highlands of Ethiopia, and
are remarkable in that they maintain much of their fertility at
depth. Exchangable basesz and other nutrignts appear in adequate
quantities even at 100 cm in the deeper soils. This point will be
glaborated uporn in  later discussions concerning the effect of
degradation on thes yield of crops.

F.1.4 Climate

Ethiopia iz blessed by substantial areas of the country having high
rainfall. In the central, southern and sastern highlands of the

country mean annual rainfalls are commonly over 1000 mm per Yyear.



In the southwest highlands they approach, or exceed, 2000 mm per
YEAr . However, the northern highlands of Ethiopia, encompassing
the provinces of Welo, Tigray, Eritrea and parts of Gonder, have a
muzh lowsr and morse variable rainfall regime. Rain%all is
generally correlated with altitude, the middle and higher altitudes
(above 1500 m =levation) receiving substantially greater falls than
low-lying areas (FAQ. 1984h) . The exception to this rule are the
lowland areas in the west of the country where rainfalls are high.
While the average annual rainfall above 1300 m altitude may exceed
00 mm per year, variations from year to year can be extreme. This
makes agricultural planning difficult, with high risk of failure in
below averagse rainfall yaars unless crops and cultivars are
carefully chosen to cope with +this variation. Even traditional
crops, with inherent resistance to drought, do not always fair well
in extreme vyears such as 1984. Rainfall in the eaztern, northern
and southern lowlands of Ethiopia is even more variable, with
overall totals ranging from 200 to 730 mm, depending on locality.
Thega areas are mainly populated by pastoralists.

The distribution of rainfall throughout the vear alszo varies
widely. In *the northeastern zone rainfall is mainly bimodal, the
smaller of the two seasonsg, occurring around March/April, is
referred to locally as the Belg. The second season is referred to
ag the Kremt or Meher and occurs mainly in the second half of the
calendar year. It is usually the main cropping season, beginning
around June/July. In some aresas the two rainy seasonz combine into
a wunimodal pattern of rainfall distribution. This ig mors common
in the weset and northwest of the country where rainfalls are
generally higher. Betwsen the two extremes, in the central
highlands for example, there ig & tendancy for the two zeasons to
mergs, with the Belg ssason being indistinguishable in many ysars

from the Meher season. Imn other vyeasrs the Helg may be abssnt
altogether. The lowlands of the =ast and southeast contrast with
the remainder of the country by having & distinctly bimodsal
rainfall distribution. Here the main component of the rainfall

come= in the first half of the year, beginning around March and
ending in May. The second, smaller sgason begins between September
and Movember, depending on the locality. bGenerally speaking, the
more distinctly bimodal areas are  those with marginal rainfall
conditions for annual crops. The influesnce of rainfall amourntz and
digtribution on moisture availability Ffor crops is discussed
further later in this section of the report.

The other equally important aspect of the overall climate in
Ethiopia 1is temperature. Temperature ig very strongly correlated
with altitude, as indicated previously. Variations are extreme,
from the searing heat of the Dallel Depression, the hottest place
on  average on e@arth, to the sub-zero temperatures which ocour at

high a&ltitudes. Snowfalls, for edample, have been recorded on Mt
Ras Dashen, the highest peak in Ethiopia (46320 m). Much of the
high -altitude plateauw above 2000 m also suffers from overnight

frost between October and February. Because of the strong

e
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influence of altitude on temperature regimes, a +traditional
zonation related to the crops and farming systems which are
favoured in partizcular arsas, has evolved among Ethiopian farmers.
Thiz provides a very useful first approximation to crop suitability
and is widely understood by local planners and farmers alike. It
i therefore treated in this report as fundamental information for
higher level decision makers and planners. Details are provided
later in the report and in Annex 2 and Annex 4.

2.2 TRADITIONALL ALTITUDE ZONES
Ge el Deneral

Altitude dominates &ll aspects of agriculture in Ethiopia, because
of dits influsnce over temperature. Strong statistical correlations
(r=20.%9) have been demonstrated between the two (FAD 1984b) and
these relationships provide a good approximation of the temperature
Fegimes existing at different elevations and, thus, to the
suitability of crops and other vegstation to these elevations. The
Weina Dega and Dega zones are preferred for cropping and are mostly
tree from malaria and trypanocsomiasis. The Eolla zone is favoursed

where moisture 1s not limiting for crops, but the diseases
mentioned above are commonly present, particularly in the west of
the country. The Wuwrch zone iz Afrost prone and generally

unfavourable for cropping, except for hardy strains of barley and a
few other frost tolerant crops.  The High Wurch is largely under
natwal vegetation and wsed +or livestock grazing where land
pressure is high.

The definition of traditional altitude zones is zomewhat imprecize
as microclimes may influence their classification on a local
scale. The different zones and their approximate altitudinal
limits &are listed below and the extent of sach in Ethiopia is shown
in Figure 11.

lone Code Tenperatureg Altitude limits
Range {m)
(=)
High Wwrch UW w0 7.8 = Z500 /O E7Q0
Wurch W 7.5 - 12,0 2900 —~ ITOO
Daga D 11.0 - 16,0 2EQ0 — ZF00
Weina Dega WD 16.0 ~- 21,0 1800 — 2200
Follax k 2100 o 1500 / 1800
*Realow SO00/800 m altitude, where dry, the Eeolla zone is referred to
as  Bereha. This has not be2en treated as a separate altitude zone in
Figure 11.
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Because these zones are widely used by local planners to estimate
agricultural potential at regional and sub-regional levels, charts
detailing the percent area of the different zones in each Awrada
areg presented in Annex 2. The area assessment was made using the
GILES geographic information system in the LUFPRD.

e MOISTURE AVAILARILITY FOR RAINFED CROF FRODUCTION

[ ——

Z.%2.1 General

Moisture availability is an important control on the development of
crops and vegetation in general, and so knowledge of the amount and
distribution of moisture for plant growth is critical to effective
agricultural planning. Unfortunately, & high degrse of variability
over time in moistuwre conditions makes planning difficult.
Strategies aimed at reducing the risk of failure over & 10 or 20
vear period involve statistical predictions from metecorclogical
data collected over long periocds of timeg, commonly 25 yesars or
meIr . Data recorded for periods of less than 25 years are still
useful, but less reliable results can be expected.

The likelihood of drought periods occuwrring during critical stages
in the development of different crops can be determined with
considerable reliability, provided the freguency of meteorclogical
data recording is sufficiently high. Daily records are desirable,
but 1O~-day peEriods are acceptable for most agricultursl
applications. Apart from & few selected stations, howsver, data of
thiz type are unavailable to land use planners in Ethiopia and this
represents a serious constraint to more effective planning. The
monthly rainfall data currently available through the NM3A provide
only general guidance on moisture availability.

-

T.E3.2 Dependable growing period

A number of methods are available for estimating expected molstures
conditions Ffor crops, including the statistical axamination of
rainfall data and the use of water balance modesls. Water balance
models examine the effectivensss of rainfall for crop growibh and
provide & mors reliable msans for determining seesasonal growing
conditions than is possible from rainfall data alone. A model of
thigs type, the LGF model, developed by FAO (1978), was usad in the
Fhase [ Assistance to Land Uss Flanning proisct to gstimats the
aver age length of growing periods (LOFsg) in the different
pcological zonss of Ethiopia.

Growing period (GF) is & technical term used to describe the period
in__dave throughout the year when moisture conditions in the s0il
are suitable for the crop growth uninhibited by moisture stress.
Moisture available For crop growth &t any point in  time is
influsnced by the moisture stored in the soil. This is the sum of
moisture stored from previous rainfall and the amount of rain
falling in  the period considered, less losses dus to gvaporation

2&



and  the transpiration of plants carrying out their life processes,
losses from surfacse run—off,and the amount water percolating
through the so0il without being stored. The manner in which GFs are
calculated is detailed in MLUF Technical Feport 5.
GFs can be estimated for individual seasons of the ysar, one YERAN,
averaged over many vyears, or treated statistically to give some
measure of their likely reoccurrence over time. Dependable growing
period (DBF) iz & term used to describe the likelihood of a GF of a
particular length occuring 8 years in 10. If the expected length
of the G6GF iz krnown with this degree of certainty, selection of
crops  and cultivars for improved production can proceed  with
greater confidence. Some crops regquire very long GFs, 200 or more
days uninterupted by drought periods of just a few days. Other
crope can succeed on &z little as &0 days GPF.

Figwra 12 indicates the proportion of Ethiopia which experiences
different lengths of DFGEz. The lengths of DGFs which ccouwr during
the Belg and Mehsr sesasons are shown separatsly according to the

legend. DGEFs of le=zs than 20 days are considered unrelizble for
the production of most crops and varieties cuwrently grown in
Ethiopia. Growing periods in excess of 130 days are indicative of

secure production =zones, while those experiencing greater tham 210
davys of favourable moisture conditiong are suitable for intensifisd
agriculture and for perennial crops. The proportion of the country
with DEFfe sufficient Ffor reliable crop production iz limited to
about S0%, as indicated in Figuws 132,

The concept of DEF and itg application im planmning is developed
further in  the next section of thse report. Details of the
distribution &and length of DEFs in gach Awradia of the country are
provided in Annex 2. The details are presentsd in graphic form for
ease of comprehension &and ere intended for regional plannersz who
may require information on the prevailing moistwe conditions in a
particular Awraisa.

.4 LAND MANAGBEMENT CLASTSES
Z.4.1 General

Kriowledge of +the extent of land in & planning zone which has
certain limitations or potentials with respect to intended uses, 1is
pssential  for meaningful land use planning. In Ethiopisa, most land
is  reguired for subsistence agriculture. Tha amount of land
switable For food production is, therefore, the most obvious
limitation on the population supporting capacity in Ethiopia.
Dther limitations inherent in the land which prevent forage or
fueslwood production, alsn reducs its capacity to support a larger
numbhar of people.

For the MLUF, characteristice which could reduce the land’s
capacity to support a subsistence population were identified using



the land resowces inventory generated during the Fhase-1, FAQ/UNDF
Assistance to Land Use Planning Froject. This information was
computerized for MLUF use and fed into a population sUupporting
capacity model described later in this report.

Z.4.2  Land management classes

To simplify +the population supporting capacity estimation, &
minimum number of land management classes were identified using the
land resowrces data base described above. Detailed information on
the distribution of these classes by Awralia iz presented in Annex 2
and  Annex 4 of this document. The charts and maps in the report
annexes also provide and easy to use, and suitably generalized,
picture of the distribution of land resouwces in Ethiopia suitable
for the use of higher level decision makers and planners.

A simplified definition of *the 5 land management classes used in
the population supporting capacity analysis is shown below. A more
comprehensive definition can be found in Annex 2.

Arable land

—-  DGEF more than 20 days

- aspils more than Z3 om deep

-  surface stoniness less than 50 to P0% stone cover
- Vertisols pot included

-  wslopes over 204 neot included

- all argeas predominantly covered by hesavy black clay

soils

Steep 1and

- all land over Z0WU slope

- all other factors as for arable land

Marginal 1and

- land with significant meoistwe limitations in many
yEAars

{(less  than %0 days of DGF, but more than &0 days on
averags
All other factors =zimilar to arable land

Non—arable land

- land with severe moisture limitations (less than &0
days of GF on average)

- wpils less tham 22 om

- surface stoninsss » 50 to POL



As  implied above, the definition of arable land is scmewhat
generous, bearing in mind that so0ils down to 25 cm depth and land
up  to 30U slope have been classed as arable for the MLUF. However,
in the context of Ethiopian subsistence agriculture this land is
often &z productive &= that with much deeper soils and gentler
slopes. In marginal rainfall vyears shallow so0ils are more
vulnerable to moistuwre stress, but otherwise production om the
complaete gambit of land and so0ils classed as arable is uniformly
low, &z the production Afigurss in Annex 2 indicate. The reascns
for this are complex, but relate mainly to the nature of the
traditional crapg  and cropping gystems used throughout the country
and the very low level of inputs, such as fertilizer and
herbicides, which are used.

Vertisols were separated im theg land classification because,
although potentially arable, they do have special management
requirements for ocrop  production. Their poor drainags once

satuwrated and their high drauvght reguirements are both important
constraints to successsful cultivation. On the positive side, they
do have & very high water holding capacity and are relatively
fertile. In most cases, they provide dry season grazing reserves
for livestock in  the highlands of the country, where most of the
human population is concentrated. Where population pressure is
particularly high, Vertisols are increasingly besing brought under
cultivation by farmers. Vertisols have considerable pptentiasl,
howaver, for  more intensive orop production using techniguss
developed by ICRIEAT and ILCA which are described later in the
report.

Stesp lands were separated in the classification of land management
types to take account of the need for intensive conservation
meEssures  to  ensure  thelr sustained productivity. Some 207U of the

land area on slopes over 304 is reguired {for  conservation
structures, biological consgrvation such as tree lines, and to
allow Ffor pockets of shallow stony soils. Steep lands are guite

widely cultivated in Ethiopia where land pressure iz significant,
and this will continue at an increasing rate in the future in the
abzence of regulation by government. There is potential for
fuslwood and perennial  crop production on these lands, provided
land pressuwe is sufficiently reduced to enable their assignment
for this purpose.

Marginal land was separated in  the classification of land types
used in  the MLUF because of its limited moistwre availability for
rainfed cropping and itz significant extent (12W of the country).
This zone is presently used for livestock production and for
limited and uncertain cropping. However, with appropriate early
matwring crops and varieties there is considerable potential for
increased and more secure food production in this zons.

Non—srable land waz identified because it hazs little or no
potential for rainfed crop production. ALt present it provides



subsistence for a considerable number of nomadic pastoralists,

habitat for wildlife and is utilized for +the production of
incense. There is potential for more intensively managed ranching,

improved wildlife management and towism, and incense production in
this zone.

Figure 12 provides a countrywide picture of the distribution of the
land management classes. The spatial distribution of the various
land mansgement classes ig shown in map form in Annex 4. An
important constraint in Ethiopia is apparent from Figure 13, the
limited amount of arable land available For the expansion of
rainted agriculture, even according to the somewhat generous
definition of arsble used. This is in contrast to the popular
helief in Ethiopia that the land resowce potentials in the country
are more or less unlimited for expansion of rainfed agriculturs.

.5 LAND COVER AND VEGETATION RESOURCES
Z.5.1 DGeneral

Land cover idis largesly dictated by climate, the characteristics of

land resources and population pressure. Due +to centuries of
gxpanding cultivation in northern Ethiepia, natwal vegetation in
the highlands has diminished to a minimum. Natuwral vegetation in
central, eastern and =zouthern Ethiopia has &lso come under

increasingly heavy pressuwre 1n the last century. The shteadily
rising human population, with its energy demands and need to clear
land For cultivation, has beesn taking an ever-increasing toll on

natural vegetation resources duwring the later half of this
century. Forests and woodlands for exampls, once considerably more
widespread than at present, are shrinking rapidly in area. The
gxisting distribution of land covear types, including both

cultivated land and matuwral vegetation, is summarized in Figure 14
tog  provide an  appreciation of the structure of the remaining
vegetative resources of the country. Thie 1i=s based on data
contained in  the Land Usse and Land Cover map of Ethiopisa, produced
by the LUFRD (FAO, 1984c). Further information on the distribution
of the major land cover and natural vegetation types is provided in
Annex I, in the form of bar charte for sazy comprehension. A
general description of ths land use and land cover types which
appear on  the Land Use and Land Cover map of Ethiopia is provided
below.

e -

3.5.% Intenszively cultiveted land (CI)

In  the summary of land cover given in Figwe 14, this category
includes both state farmzg and land cultivated by small farmers.
More +tham half of the land is assumed under cultivation in any one
year, the remainder besing fallow and mostly used for livestock
grazing. This category includes the most productive cereal
producing areas of the country.
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22043 Moderately cultivated land (M)

Land of this type is described az having a gignificant proportion
of natural shrub  or bush which is grazed or browsed. This latter
component  isg mnot cultivated. More than 5B0% of land im this classz
iz s=said to bz fallow. Included in this category are lands with
significant areas of perennial crop. The proportion of fallow land
is approximately that of the moderately cultivated land.

F.0.4 Afro-alpine and sub Afro-alpine vegetation (A8)

Thig ococws at high altitudes, gensrally above 3200 m elevation.
It includes Erica woodland, shrubland and scrub and isg often
browsed by livestock.

Z.9.5 Forest land (FO)

Three categories of forest land are included here: dernse coniferous
high forest, dense mixed high forest and disturbed high forest. In
the last caszse, forest harvesting and expansion of cultivation are

taking place in the forest.

T.5.6 Woodland (WO

Woodlands include Acacis species intergperssd with grasslands and
scrub, and Eucalypitus woodlands for local fuslwood production.

Z.5.7 Riparian woodlsand or bushland (RID

Includes riverine vegetahion.

Z2.5.8 Bushland (B

Includes woody vegetation of medium height. May include incense
producing  species, smaller Acacias  and  bamboo interspersed with
shrub or grasslands.

F.5.9 Shrrubland (8H).

Bmall shrubes and scrub interspersed with grazs vegetation.

T.E010 Grassland (GR)

i
~
i
il
[n 3

Some woody speciss may ocour, but generally open grazslands
for pastoral production (where watsr is avallabled.

Z.8.11 Wetland

Swamp &nd marsh vegetation. May be either perennial or seasonal,
hut inundated for considerable periocds of the year.

oy
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Bare land

Thisg category is rarely bare in a total sense. Fatches of Rardy
scrub and  bush  colonize most  sxposed rock surfaces and

sand and
salt flats to some degree.

-

Z2.9.17% Water bodies

Lakes and permanently inundated land=s of significant area.

Z. 6  NATIOMAL FARKS AND WILDLIFE

Ethiopia iz extremely fortunate in possessing valuable wildlife
resouwrces which  have hitherto been little developed compared to
those of some of its African neighbours. More than 100 zpecies of
animals and over 00 species of birds have been identified and a
number of these are specific to the country. Maior nmational Farks
include:

- Awash

— Simien mountains
- Rift Yalley Lakes
-  Hale Mountains

-  Nechisar

Iin addition thers are 14 wildlife sanctuaries/reserves and 14
controlled hunting arsas. Taken together they repressnt soms 4% of
the land area of the country.

Some emphasgiszs has been placed on the cultuwral heritage of the
wildlife by the GoE, but educsation of ths rural population is
required to  emphasize this point. Encroachment of national parks
through livestock grazing emphasizes the lack of appreciation for
the worth of wildlife by pastoral populations living adiacent to
parks. Reducing  local interference to park habitats and more
internsive management programs for wildlife offers great potential
for increassad foreign exchange sarnings through tourism.

hode s
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4. LAND USE AND FRODUCTION SYSTEMS

4.1 GENERAL

Rainfed crop production dis the basisz of almost all zubsistence
farming in Ethiopia and accounts For 95% of the land area
cultivated annually. Export crops, livestock and livestock
products are also essential components of the production systems.
Since the revolution in 1974, the small farmers, who till the &6 to
10* million hectares of land cultivated each vear, have user
rights to land and are organized in Feasant Associations (FAs)
which comprize 200 to 400 families. There are =zome 120,000 FAs
organized in groups of 7T to & to form Service Cooperatives (SCz)
which act az management centres for grain purchases, retail outlets
for the provision of comodities such as  salt  and coffes, and
outlets for agricultural inputs such az fertilizers. The FAsz and
8Cs are organized along democratic lines, with officials at each
level elected by their constituents.

Other important production systems in Ethiopia include state farms
and producer cooperatives. The formation of producer cooperatives
is actively gncowraged by government through incentives and
subgidies, but to date their contribution to the esconomy has been
minimal as vyields and total production appear less than or squal to
those from Fas (World Bank, 1987b). State farms receive
considerable Afinmancial assistance from the GoE to develop sxport
production, promote import substitution, increase the area of
cultivation and promote better farming technology and organization
through provizion of improved seeds to the agricultural sesctor.
State farms account for 34 of the area sown to major crops and 5 to
&% of nationel production. The efficiency of the =state farm sector
has been criticized by a number of agencies, especially in relation
to its past credit performance (World Rank, 1987b).

A wide variety of farming syst2ms are practised by small farmers in
Ethiopia, but there sre many common threads such as the predominant
use of draught oxen  for the tilling of land. Inpute tend to be
minimal and vields low. Management practices, such as weeding,
also  ternd to be much less  intensive than reguired for higher
vields, l.ivestock, mainly through the requirement for draught, are
principal components of moast farming systems and Ethiopia pozssesses
the largest livestock peopulation in Africa, approximately 40
million TLU. Most are concentrated in the highlands.

*Comparison of G800 and LUFRD estimates for the cultivated ares of
langd in Ethiopia are discussed later in this report

-
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4.2 FARMING SYSTEMS

4.2.1 General

The great wvariety of agroecological conditions in Ethiopia has
encouwraged  the development of diverse crop and livestock systems.
The mador limitation to intensificstion and expansion of rainfed
crop production is availability of moisture (FAQ, 1984bL). However,
given adequate moisture cavaillability, altitude, and thus
temperature, determines crop suitability. .

Threse &sgrogcological zones can be distinguished at & general level
in Ethiopia sufficient to broadly classify systems of agriculturse:
highlands, moist lowlands and dry lands (AACM, 1987). Westphal
(1974), FADQ (1984c) and AACM (1987) all recognizs fouwr main farming
gsystems in Ethiopia which «an be fuwther subdivided according to
classifications for tropical farming systems (FAQ, 1984c). The
four maijor systems are as follows:

-~ the seed farming complex

-  the enset-planting complex

~  ahifting cultivation and

-  the pastoral complex.

4,2.2 Sesd-farming compleax

This system is predominantly & cereal farming system with the
production of almaost all crops from seed. Fulses and oil seeds are
alec important, with roote and tubers subsidiary. Livestock are
primarily for draught, but provide a store of wealth, fusl (through
dried durg) , fooad and transport. Systems with theze
characteristics camn be found in the central, eastern and northern
highlands of Ethiopia, and in  the Fonso region of the south.
Details regarding the Ffurther subdivision of this system can be
found in Technical Report 2, AG:DF/ETH/78/003 (FAD, 1%84c)

4.2.%  The enset (Ensete venitricosum) lanting system
g sy

Ensst iz restricted 1in extent as & major production system in

Ethiopia +to the southwest of the country. It ig found in the
highlands from 1600 to Z000 m elevation. The plant is related tao
banana and both the pseudostem and corme are cut and pulped for
food. The pulp may beg cooked when fresh or, as Is mMore COmMMoN,

fermented in silos usually in the ground. Fermentation may take &
few woieks or years (FAO, 1984c). The main production zone of ensat
i above 2000 metres where it yields exceedingly well, generally
providing more than 30 guintals/ha of product. It is often
interplanted with coffee or chat (Catha sdulis) and is rarely the
sole source of human food in the farming system. Careals, pulses,
tubers and cash crops &re usually important components of the
overall farming system, supplemented extensively by livestock
Faising. Land preparation may involve & long digging stick or the
plough may be used. Flanting, harvesting and preparation for food

e
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vary widely throughout the enset zone. Because of its high
productivity, both in terms of food production and livestock
forage, it has potential for expansion in heavily populated areas
with suitable environmental conditions for its culturs. Social
acceptance  on a wider scale has so  far limited its HPansion,
Further details can be obtained from AG:DPF/ETH/72/003 Techrical
Report 3.

4.2.4 Shifting cultivation syztemns

Shifting cultivation is not well documentsd in Ethiopira and is
mainly confined to the lowland tribes in the west and southwest of
the country. It is reportedly practised by the Gumuz, Berta,
Fatf fa, and Gimira-Maii growss and among the Meskan-Suwrma and zome
paoples  in Sidamo. The typical pattern of shifting cultivation, is
use of the samsg sares for one or two yvears and then abandonment of
thess fields and movemsnt to more productive land. Crops grown are
mainly sorghum, supplemented by maize, Ffinger millet, Z@TAME,
groundnut  and  pumpkin. Cotton is used as a cash orop.  Again,
details can be found in AGIDR/ETH/T7E/70073,

4,.2.5  The pastoral compleu

The role of livestock in almeost all farnming systems in Ethiopia 1=
wvary  lmportant, bevonod the simple provision of draught powsr,. For
the cwrrent purposas, FoweyaEr, pastoral systems are definsd as

those which depesnd almostht Lompl tely on livestoock production for

the subsistence of those who practisse them. Fastoralism as defined
is practizad in the hotter  and drier zones of Ethiopia, wuswually
becauzs . no  othsr  sustainable system =z possible in these areas.

1

Most pastoralist can  therefore be found in the north, =sast and
southh of  the country, bt limited pastoralism is also practised
along  the Sudan border  in the west of Ethiopia. Fastoralism is
discussed in mors detail in MLUFP Technical Report 3.

4.7 MAalMN CROPS AND CROPFING PRACTICES

4,541 General

The crops and cropping practices in Ethiopia are almost sz diverse
aw  the environments in which they are found. The following section
of  the report presents & statistical summary of the arsa cultivatsd
o thae  maior  orops o oand  the  average yields of thess orops. An
Awraia based presentation of area cultivated and orop yvields is
presented in annex 3.

- ey

LR fArea cultivated to malor Crops.

Orver rEcent VEEANTE . a oconsiderable degres of discussion has
developed in Ethiopia regarding differences Detween two altearnative
estimates  of Lhe ares  oropped  each year. The 0850 produces &
vaarly summary of the area, production and vields of commnon uiDD ]
based on  ststistical =samples drawn on & regional basziz for all
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acvcessible Regions of the country. The LUFRD, in 1984, produced
estimate of the ares of cwltivated land in Ethiopia
nationwidse land usse assessi

&l
asg part of itz

smant. The LUPRD deta are derived in the
main from zatellite images interpretation and fisld traverses.

The firz=t  and most important fact ©to note iz that the two sourcoes
of information  {ie CEOQ and LUFRD sstimates) quots data concerning
two  guite different aspects of land usa. 0On the one hand, ths CS50
estimates are almed entirely at estimating the cropped arsa in anvy
Qe YEar, The LUFRD data provide details of the area of land which
has  been  subldect to cultivation in the recent past: the cultivated

SIERag . The two are guits distinct. The spatiasl svtent of the
cultivated auresa sstimated by the LUFRD was determined im the main
from the patternz of cultivation evident on zatsllite imagsry,.
These indicate wh ; Land  has  beesn cultivated in the
recent  past, ot dust where lang iz cuwlitivatsd i;m the currant
YERAF . The patternzs formed by cultivation scars and former field

o
i3]
x’)
}
"
:
e

boundaries may, howaver, For several yearrs in fallowsd 1land,
Aas  casual observation will dwmmnﬂtrate" The fallow arsa in any one
year ocan  thus  be considerably understatesd in the LUPRD estimates.
Takan on  fag vialule, the =2stimated orop produacing areas will bhe
overstated by an  sgual margin when szirapolated to estimates tota
production.

By  the

mor e =

mame  token, the dnability of the C80 to be ab
whanslive swvays and to reach nssecuwres F DS 4
underestimats the total ares of proguction. Thigs
lies somewhers betwesn The two  estimalts bud e
MILUF mission ' that the CE8O sstimatss  are much
actiial cropped ares than those derived $from the LUFED
presant form.

o~

i;x

The productian  &res M&Eirm CropsE grown i BEthioplis for the
19EE/87%  ocropping presented In Figwrs 15, The fLgures
areg 1ndicative anly, vaar to yveasr variations in the ares croppsd
carn bhe conziderabls g on o environmeantal conditions 2uoh o as
rainfall. The figurss a&rs drawn from The 1982787 Mod agraicultursl
ST VEY S Which represent tha anly alple crop productiaon data on
an  Awrala basd o the entives country. Theay ares orss e 10

jHH

pretaranoE plw L 303 avar age figures loavers are
concorgant) , for  consistency, ae  thess  arse the datsz I
estimate produaction  frlogures on o an Awraia basils i F The

symbols wsad in Figurs 18 for the mein orops are as follo

Te-Tef, Ba-Rarley, Wh-Wheat, Ma-Maize, So-Sorghum,
Mi-Millet, Tu-Tubers, Fu-fulsess, O0i-0Ollseeds, Fa-Fallow,
um~hm{fea” Er-Enzat, OCh-Chat.

4,52, % Crop vields

The esstimated vields of major crops grown in Ethioplia arz shown in
@

Figure 1lé&. The symbols wsed are the same az thosse in Figurs 135,
Yield estimatss are derived %ram the data contained in the Mom,
General Agricultural Suwvey (1982/83), which forms the basis of all
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currently available Awrads vield sstimates. These data wers used
in a farm model, described later in the report, to sstimate the
minimum  land arsa required to support  the various subsistsncs
farming systems pressant. This was an 2ssential input into the
population supporting capacity estimation carrisd out  for each
Awralia, presented later in the report.

4.7%.4 Cropping practices

A great deal of information already existz on cropping practices in
Ethiopia and 1t would be counterproductive to pressnt other than &
briet summary here from & selection of referencss, including
Wastphal (1275, EHRE (1284) and AACHM (1987).

Land orsparati ol Most cultiwvation in Ethiopia mErcs on the
plough. Westphal (1975) esstimates this z been the cass for some
2000 years. The traditional plough 1s =till bazically unchangsa.
The  "Maresha®, as 1t is known looally, bas s chisel action and does
not invert the =soi1l s&s it passes. Weed control is lsss effzctive

than for a mouldboard. Mowsver, 1t has lowsr draught ragulremnsnts
tharn & mouldboard and provides minimel tillsge, which tsnds to

lezave the =oil less susceptible to =rosion.

Freparation times are prolonged, sspec

Lo (Ersorostis 51TEGA) . The ave

plough  for  tef iz &, and tor most othesr "ruw

considerable stress on livestook resowwrcss at peasl land pr
LLMmEE. Although the distribution of  tohal Livestook

roughil y ﬁqualﬁ the draught  reguiremsnt on & FA or Awra iz,
ineguitablse  distribution of Livestock constrainsg farmars with faw
oroono oxen duwring the paak land Br@p&":t*mm e iod. I o
less  land  ocultiv - : wh;;h‘ 1m

oW NG 2
Nwﬁlthlmr farmer s
e CLrTUMBT AN CEE il tha poor g puarﬁrﬁ =3 4u'F“

upon by Gy

AN

of repeat

CERTER EETME L DN

Ancther ssrlous disadve
prarn the soll to mors .
land preperation pericd iz wsually  early
raitnfall o o1s omost o intense.

the wet

o m%

appiz &t
s 1wg araughx

period.

Oth=r systems of cultivation include the hog and digging & Im

enset/root  ocrop  systems  the hos  and digging stichk are main
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practissd in  the eastern highlands, sspecially where farmers apply
more inputs and obtain greater yields. The limitation on the hoe
system 18 primarily one of not being able to bring sufficient land
under cultivation t support & farm family at current, low yisld
levels,

B

arnd planting Suitable varisties arg available for
(EHRE, 1”“ Soms 5000 tonn&a af improvaed sesd ars JEEd in
~~~~~ s E L mastly by producesr cooperatives. Improvead
urall/ not  available for  obther crops. ADD (1988)
ewt:mutaﬁ that improved varisties generally provide only 20% mors
i herms o of yield than local varistiss and that mors improvement
comesz trom sorupulous weeding and Fertilizer inputs
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Mosh sesd i broadoast dn cereal systems and coversd by a final

plougha I the cvasze of tef, seed iz puddleasd imtm the
leftt wocovered. SN (1 zetimates 5 davys for
sepeding and 4 days for hos sseding

Croo  husbandiy. Fertilizer uwse iz estimated to be 2.59% of landg
cultivated by peasants (EMHRE, 17847 . This iz megligibles on a
countrywids scale. Whare aupli@d it iz usuwally  in less than
reoomnmended amounts. The for such luw levels of fertilizer

use are limited &w\;\ila'mi13‘.%’.\{'.q L1mL11n zz of delivery, inadeguats

,‘.i

credit and ocost. Yield responses 1n traditional orops are also

attesnuatsd by e 1 ack cf complimentary inputs, such &z adesguats
wesding  and  protsction from pests. Weeding i most commoenly done
by hamd, but for  large grain orops the plough may be usad. TSI

CL2E7y estimates  ted recelves I wesdings, maize and sorghun Zoand
other ocrops  ong. Firs weadings are estimated to take about 20
man-days  Eer DRCLare, reducing for later wesdings. A0D (1988)
suggest this dis totally inadesguats and that ineffective weesding 13

A major conztrzint to achisving potentiasal yields.

Harvesting iz generally carried out wsing the sick]
Ming iz most commonly
SO . Winnowing 1 do
car DthrF =imilar instruments.

r_v
1
it

and orops laft

o dry o in the fiselds. ac:omliahed wsing

i

oxen  bto trample NE WELMGg wooden
+ :

ol torks

shE and  dissa local  wvearietiss o crops  arg  generally
resistent to mos szhs and dissases, but fungal problams and smut
have beern reported 1in some graing. Fodents are a maior problem in
many  areas, both pre and post harvest. Baboonsz creatsz a great deal
of damags in  arsas where there is suwfficisnt natural vegetation
covar nearby  for their protection. In the western zons, elaphants
armd  pigs can  be problemstic, but &z cultivation supands in the
waslharn zone  this may 1noreass. oousts, grasshOpPpers, and
armyworm  have also caused ssrious problems in the past in Ethiopia
and  national and internationa programs  are in place to monitor
these ssrious pests. Termites and weevils are serious post harvest
feoin osome regions of the country.
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4.4 LIVESTOCK

4.4, 1 General

Livestook are fundamental to almost &ll farming systemsz  in
Ethiopia. FRecent suwveys (AACM, 1984) confirm that the reasons for

keeping livestock include:

- as a store of wsalth,

- dnsurance against crop failures and famine,
~ draught powar for crop cultivation systems,
- manurs for fuel,

-~ manure for fertilizsr,

- transport,

= products for sale

-  products (eq daivy) for home comnsumption

The wubiguitous rale of livestock in subsiztence systems in Ethiopia
no  doubt accounts for  the estimated 40 millicrn  TLY (ses MLUFP
Technical Report 3) which are present.

4.,4,.2 Types and distribution

Livestocock comprise cattle of the Isbu type, smal 1 Fuminants,
ggquines  and camsls. Cattle and sheep are dominant inm the highlands
arnd  cattls and goats in the lowlands, sxcespt for the large camal
Naerds of the Afar and Issas peoples in ths northern RIFL Vallesy and
in esstern BEthiopila. Equines are evenly distributed throughout the
highlands with the exception of soutbtheastern Ethiopila. Hera thay
are more abundant. The estimsted proportion of speEciss on &
rmational scale is shown in Figwe 17.

4,.4,.7%  Fesd resources

Detailed esstimates of availables fsad resourosEs arz contalnsd in
MLUF Technical Repaort 3. Thesse results ars suammarized on an Awrala

basise and in graphic Form  din Annex 3 of the Main Report. I
Technical Report 3, it iz estimated that the 34 to 40 milliom TLRU
prezent in Ethiopisa have aveaillable some 84 million tonnes of dry
matter annually. This represents an averags dally consumnabile dry
matter of Z2.I32%  of 3ivewwight. While the overall figuwrs appe

satisfactory, sUubstantial differences ooouwr on oa Region and fAwrala
level. LR‘Qw guantitiss of dry matter, for exampls, are avallable

in the sparsely populated western  lowlands, bub here tsets
trypanosoni asis arse widespread.

and

Similarly, i gastsrn Ethiopla, thers i substantial drey matisr
available $rom natwal savanna vegetation, bhul water avallability
for livestocok limits scoses to bheze resouwrces.
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LIVESTOCK BY TYPE (% TOTAL TLU)

CAMELS (4 2%)

Figure 17.

Dry matter production comes from three main sources in Ethiopia:

natural vegestation, crop  residues and aftermath grazing. For the
purposes  of the MLUF, total annual dry matter production for each
Awraia was determined uWusing corop production data, crop residue

conversion factors and conversion factors for production from
natural herbage. The production from the latter was obtained using
the Land Use and Land Cover map attached to the Assistance to Land
Use Flanning, Technical Report 3. Substantial differences in
available dry matter are indicated by the Awralia level data. Areas
intensively cropped are, in general, in a deficit situation with
regard to feed redowrces. The high requirement for draught during
the peak land preparation period places presswe on farmers to kesp
more animals than can be adeguately fed from available resources,
creating a spiral of vegetation degradation. Bince grazing lands



arg  largely & conmunal responsibility little is done to improve

production. There has thus been an incresse in the resd to use
steep  and degraded terrain and to depend more on waterloggsed areas
with attendant risks to animal health. The most productive

pastures  in the highlands are  inundated for much of the growing

seazcon  and animals have to be moved to more marginal areas on
higher ground or to fallow land to avoilid thess risks. Thess lands

are pradominantly on Vertisols, which poses a future probleam when
these zolls may need to bz brought under crop cuwltivation to feed
the growing human populaticn.

Seasonal shortages in  both the guantity and guality of forage can
he  acuts. At the onset of the rains thers is usuwally a shortagse of

bulk. Seazonal waterlogging at an  advanced stage of the ALY
E2ABEN  Ccan also causs: shortages and by the time inundation recedes,
the quality of the feed has alrszady passsed its best. Im densasly
popul ated arsas with less animal-dependent cultivation, more

intensive feeding systems have developed for livestocok. Here feed
is cut and carried, ag in parts of Harergs and the enset zone of
the southwest. Fotential wxigts Ffor incrsEassed dependence  on
~hillside exclusion zones and cub and carry systems. In gesneral,
intensive management of crop and forage production, through systems
such  as  alley cropping, will becoms  mandatory in the fubtwre if
livestock forsge reguirements are to be met.

Environmental factors, suUcht A5 bush encraachmemt Al recent
decreases in rainfall in pastoral aress, are concerning, a&s they

indicate an  accelerating spiral of uwull{l'g forage resolrces whan
coupled with the trend toward overgrazing. Freailability of water
duwring recent  droughts hasg  further intensidisd the problems for
nomadic pastoralists. For soms yesars now, the traditional lands of
the Afar and Fereyw p=opls of  rnorthern Ridt Vallesy have b2en
reduced in extent through irrigsation development, alithough some
compenzation has been atteopted by limited irrigation of pasture
adiacsnt to the Awash river.

4,.5.3%3  Animal health, nutrition and productivity

Heal th. Livestock in Ethiopia are sublisct to numerous parasitic
and infectious disszas=2s  which, together  with  poor nubrition,
restrain  animal productivity. Mador di=ssases such &s Findsrpest

Contagiou=s Bovins Plsuwo Pnusamonia (CEPFY and Trypansomiasis have
caused high levels of morbidity and mortality in the past.
Trypanosomiasis i A maior  constraint  to the expansion of

traditional farming systems, which depend on animal draught, in the
western zonss  of Ethiopia. Tick-borne livestook diseases are also
important in this regard.

Nutrition. Nutrition iz & {fundamental problem affecting the
produstivity  of  livestock in Ethiopia. High stocking rates, as
discussesd above, tend to produces untavourable ratess of forage
available for livestock 1in many areaszs of the country. Togsther

with poor fesed availability and the ganarallv low levels of
nutritive valus o©of many of the forage species, shortages in bhoth
energy and protein are common. Im addition, rezults of forage and
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t &l 1%83) suggest the sxtent of tracs
considerable throughout the country.
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Froductivity. Most livestock are sstimated to be kept at intakes

&
neat-  the maintsnance level. Overall efflc1mnry of feed use is
therefore 1ow, az  @I-F07% of feed is estimated necessary to cover
maintenanceE, while the remainder is available for productive
purposes. Exposure to dizsase and poor nutrition haz also tendesd
to direct livestook salection toward swwvival rather than
performance. According  to EHRE  (1984), Ethiopian productiwvity
indicators are up  to  1/3 lowsr than the averages for tropical
Atrica. The tendgnocy to communal grazing further increasss the
trend  taoward greatar numberz of less productive animals,

for individusls to gain the most from shared rescurco

CEE.

in order

4.5 S0OIL DEGRADATION

4.5.1 Genera

A considerable wvolume of information has besn produced in recent
yaars  ragarding so0il degradation in Ethiopia, but certain basic
facte remain obsoure. Why., for example, oy farmers  reguirs
incentives such 2z Food For Work to e=nc DJl-qw them to conssrve land
if  ths bDesnefits %ram the incrsssed producti e =o grestT  Why,
if  ths anticipatsc ~tility dsolins i dramatic thiroughoot
Ethiopias, Faoys ylalﬂ ot ch;lﬁEQ i an mq'ally giramatic menrsr

over  ths last 100 3 fzas MLURP Techniocsl  FReport 2. Tohal
productivity  may heave ftallsn for  lack mf
manageEmsnt Or S50Cio-s8I0onomiso reaszons, bhut yie
or lesz uniform acrose the country, &lbeilt

gusstions asre basic to & propsr perspective

Ethiopia and its svenitual solution.
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4,5,2 The nutritive character of Ethiopian soils

While the fertility of scils in many parts of Africa is confined to
tha topsoils, where nutrients ars concentrated and oncs lost -annot
bee replaced without fertilizers or other scoil isprovements, the
majority  of Ethiopia s highland socils remain relatively Fz:t&le at
depth. Far examples grochangeabls Dasss  at 100 om  depth ars
available in  esgual amuuntﬁ to those found in topsoils (FaO 178340,
The same iz true for & nunber of other importeant nutrisnts. Under
these ciroumstances  erosion redace: depth and thse water holding
capacity  of  the soils, and not inherent fertility. Depth hecomes
limiting when insufficient to p'Jv1dw the molsturs ressrve nesded
to protect  orops against  the droughty  periods which may ooour
during thair growih oycles.

1

Virgin soils retein even higher levels of inherant %@r ili in the
organic  laysr  of ths topsoil. Substantial guantities of mus1nml5
and  organic  matter  can be lost after dust & few vears of caraeless
farming whaen thess soils are first opened up fo cultivation.  On
the intsnsively farmed land in Ethiopia the clock has already besn

N
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set to zero and the high nutrient levels in the top few cerntimeters
of these once virgin soils has long since disappsared.

4.3.%3 Mimimum soil depth for productive vields

Yield reductions dus to srosion have traditionally beesn assumed to
stem mainly Ffrom nutrisnt losses (EHRES, 1988) . Lo=ss of water
holding capacity and decreass in rooting depth are cited by Thomas
and Caz=zell (197%) and Stocking and Fain (19872) as equally, if rot
more important. Stocking and Fain (1983) point out, however, that
provided S0 to 784 of tsrget vields can be achieved in small holder
systams, the minimum  =o0il depth  tolerated by grain crops is
remarkably low. Depths  down to Z5 om were modelled az being
sufficient to mest 30 to 784 target yields in sorghum. Ths sxtent
of these reductions iz wvery msuch & function of individual crop
tolerances, s0il  character and depth, and management technigues.
Most corops grown in Ethicopia have evolved with a bias for survival
and modest vyields in mosht  y2ars, rather than for high levels of
production in somg  Years. This makes vyield reduction under
moistwe stress  less severe2 than for higher vielding varieties
under =imilar circumstsnoss. The rooting depth of most local Crops
iz also of the order of 285 to 50 om. Bevond this depth moisture
remains  largely insccessible to  them, indicating that moistwe
problems  ars unlikely to appesar above this threshold unlesss due to
rairnfall deficiteg.In those rones of Ethiopia where cultivation has
beesn practised for centuwriez, so0lils have become excessively shallow
as & result of poor management practices and steadily worsesning
grosion. Mere thse problem of so0il depth and associated poor
moistuwre retention is & major concern. But emphasis should be made
of  the fact that solls in northesrn Ethiopia are generally more
erodable  than other parts of the highlands and they have also taken
centuries  to reach  their cwrent levels of decline, Despite the
shallow soils, in vears of adeguate rainfall, vields egusats to
those in areas with much desper sails.

4.5%,4 Farmer motivation for conssrvation

One  of the main reasons thalt farmers in Ethiopia are not motivated
to  apply conssrvation measwres, iz  that vields rarely show any

improvamant without simultaneously incrs=asing levels of other
inputs  such &z fertilizers. Fhysical conservation measures alzo
ooocupy  up to 207 of  the land  in stesp arsas and this further
discowragess their adoption. Orce it is understood that shallow
s0lls Al capable of sustaining the present low vyields of
subsistence farmers 1in &1l but  the poocrest rainfall vears, 1t
hecomss claarar Wiy farmers do not  invest effort in soil

it

conzarvation without inducements such a= Food for Work. This 1=,
of course, an oversimplification, bacauss many other factors enter
inte their motivation. Frevailing market prices for thelr produce
and  the nesd to feel secuwrity of tenures, so that they invest effort
in improving their land, are sgually important.

4,55 Spil depth modelled aover 23 years

The emphasis in recent years placed on the wgency for zoil



conservation in  Ethiopia, prompted the MLUP mission to examine the
influence of soil loss rate on the extent of potentially arable
land over +the next 285 years. Using available data on estimatsd
801l loss rates and present soll depth, produced during the FPhase-1
proisct, the probable soil depth in 2% vears was modelled for each
Buwira ia. The most wvulnerable s=soils were assumed +to  be those
prezently ZZ to S0 om in depth. With high =il loss rates of 0.9
om o more  these soills could be reduced to critical levels
YEAI S,

in &35

Despite estimated lose rates in excess  of 1 ocm/annum in some
locationz, oritical soil depths of 25 om or sven S50

25 Cmy, Appsar
unlikely to be reached befors 2010, except for thoze already
critical aresas in northern Ethiopia. For thse remaindsr of the
COUMTrY, it omay take B0 years or more for the preblem to becoms

critical at a natiornal lesvel.

4.5.6 The future role of =so0il conservation

The EHRS estimates  that the loss of productivity caused by soil
degradation in Ethiopia will amount to ER 15,000 million over the
next 25 vears, or some ER 600 million per annum. These figures are
based primarily on  ths egstimated losses from lowsr crop vields,

loss of crop land, and  lower forage production. Lossz=s  of
pradustiyvity  ars  linked by the EREE o reducsd soll depth and loss
of nutriants. While fths loss of soil iz wndeniably extreme in

Ethioplsa, the opinion  of the current mission ig that productivity
losses are somswhat gversstimatsd in the above study, in view of
the low input levels and uniformly low yvislds of cwrent farming
Sy HT BMe . This is net to zay that ‘ ior is not & sericus
problemn  dn Ethiopla, but that BE productivity s
concentrated 4in arsas  whers scil  depths reached oriticsl levels

ot

more than &  C=nhury &g, in  the northern provinocess of BEritrea,
Tigray, Welo amd  parts of bGonder. Given sufficient time,
Foductivity losses will sls Bgpocome  extrems in obthsr, rapldly
erading areas of the country, such as southern Shews, Gamo Gofa and
Harerge.

The gquestion iz reslly one of time. The MLUF miszion bslisveas that

Fthiopia faces & food grisisz driven by its rapidly edpanding
population  and  low agricultw sl productivity, long befors a moders
deqradation crisis has time to szignificently alter the current food
production  potential of  the  land. OF courss produaction in many
areas of the country will eventusally be reducsd to the cuwrrsnt
levels of northern Ethiopia if soils are nobt propsrly conserved.
Howesver , simply conserving soile will do little in increass tota
food  production, bult  meraly malntain thae status guao. Yislas must
be ' increased if Ffood sufficient to meet the population®s neads s
to be produced over  the next @28 years. Intansifiad farming in
which conservation forms an integral part of generally better land
managemant 15 OnNe ANsWalT. Under thess circumstances inputs, suwch
as fertilizer, are more effective on land susceptible to erosion,
as losszes caussd by surface water movemsnt are minimized. Details
are discussed later in the report.
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4.6 DEGRADATION OF VEGETATION RESOURCES

4,6.1 Genaral

The extent of natwsal woody vegetation has been diminishing for

gsome  time in Ethiopia, at  rates vastly greater than 1t can
regeneratea. The two main reasons for this are land clearance for
agriculturas  and the growing need for fuslwood and wood for building
materials. Closed canopy forest has been reduced to below 4% of
the land area of Ethiopia, according to LUFRD figuwres producsd in
1983, Unlesse appropriate state intsrvention in the conbtrol of

these resouwrces i1s  forthcoming, they will degenerats much more

rapidly in the futwe becasuss of the demands of the

rising
population.

4,462 Fuelwood availability

The energy needs of the population are already placing undues strain
on  the natwal vegetation resowc2s in most of the highlands of
Ethiopia. Demand  will continue to expand exponentially over the
maxt 25 vears without an  energy substitute for cooking. AL the
prezent time, dried cattle dung and crop residues provide up to S0%
of tha annual psr capita reguirsments for fusl. This haz negative
feedback on  attempts to improve food production, becsuss

loss of nubtrisnts o the so0il. Al altarnative snergy sowrce is
obviously maglrabla, But  has yet to be detined and sstablished as
soonomical and raliable.

The esstimated availability of Sfuslwood for sach
7

country iz shown i Annex I, in chart form. Estl

posittive or negative MVAflability, according to the

amand of the
projsochted population and  the  annual produaction rate from natural
veg@tatlmn. Fetimates of the projected nationa requiremsnt,
availabhiliby, arnd  tha plantation arsa reaguired bto supplesment the
d@manu are included in Table T The figurss in the table wers
derived +from estimatssz: of  the annusl  ragensrcation rats of the
various natwal vegetstion types in the country and the fuslwood
demand af the prodectsd  population in 19853, 1925 and 2010,

Comsumption of fuslwood per capita is  assumed to e 0.8
M=/ caput S annum, the remaining portion of  the 1.3 0% reqguired is
assum=d to coms from drisd dung and crop residues.

Ratss of regenerstion were determined using the Land Use and Land
Cover  map produced by the LUPRD (FAD, 12842), and annuwal produaction
rates for analagous aqrﬁ~@colmgiaal zones in Africa (Anderszson and
Fishwich, 1284 . It i3 important to nobte that production from
closad h1 ch forsst was e Lludwd in the current sstimation, bhecauss
the ML mission  fesl 2 o@oologliosally Unigus rEESOUrCes
should only be herEELMd wrnder strict Government managesment and not
indizoriminantly by farmars. Othwrwisﬁp irreversible damags may be
done to  thesse dwindling rassourcss. cztimates of production from
cleosad high forest are includsd In T“blm Tyoand Annex 3.

that the
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The volume of fuslwood reguired and the plantation area necessar
to meet the demand of the population is staggering. Ethiopia has
clearly entered & crisis with respect to fuslwood availability. A
crisis  which must be addressed &t the earliest possible time to
~educe the prospecht of fwther degradation of the regem@fative
capacities of natuwal vegeststion resowces.

~<

TABRLE Z

ESTIMATED AMMUAL FUELWOOD DEMAND

Year Feguirement Met Demand”* Flantation Area*®
M/ arir m=/ arr FRequirement in ha
(millions) (millions) (millions)

1985 5.9 14.8 0. 78

1995 4. 4 22 1.75

110 Thal S545.9 .79

Total annuwal production assumsd constant at 192.15
millicorn o /anmum withowut including production from
closed high forest. This would add an additional 6.2
million m™/arnmum.

lﬂ

*Requirement less

i
Ex
=
o

guction from natwal vegestation

ol amtation ares bazsd on oan average production of

15 m™/anmum.

Pt

4.&03E Industrial wood

Exizting high forests constitute the only significant sowos for
production  of  industrisl  wood in Ethiopia. G ths high forests

diminish through unmanaged gxploitation and cleﬂr""aa + o
agriculturs, the neesd 4o sstablishment of industeril: plantations
will grow. Twisting forest, howesver, represent the sowcos at hand
and state managsmant iz gssential + o their long  term
productivity. The sxtent of industrial plantatiam reguLred to
supplement  sxisting forssts  can bast be determinead after bringing

@ wnder management. Whe arzs suggested in 1984

all the high forsst =

wasz 110,000 ha (FAOQ, 19842), but this represented only an initial

target  arcund  which more detailed planning would take place aftsr
i

ar ass2ssmant of existing rasources.



.  GCUANTIFICATION QF LAND USE

THE FOFULATION SUFFORTING CAFACITY MODEL

3.1 BACEGROUND

For QEUh of Ethiopia’™s population, maintenance of a bhasic
subzistence standard of living requires the production of & minimum
area of crops, mnaintenance of a livestock population adequate to
produce sufficient draught oxen, and access to adequate fuel wood
for cooking. Livestock compliment the subsistence system by
providing some meat and milk for housshold consumption, and dung
for fuelwood substitution. This section of the report examines the
potential of each Awraise in Ethiopia to provide these subsistence

needs under varying popul ation, production and consumption
projections.

9.2 THE FOFULATION SUFPFORTINMG CAFACITY MODEL

H.2.1 Ge=neral

The population supporting capacity (FSCY of each Awralds depends on
the resouwrces avallable to mest the combined food, livestock and
fuelwood requirements of the subsistence populstion. To quantify
the capacity of available resources to supporit these needs, a FPSC
model was  developed dwing the coursese of the MLUF. The model
(through & farm sub—model) first estimates the available food grain
equivalent produced by the composite farming system in an Awralia,
oxeEn reguirements, income from sales of grain and costs of
praduction. The minimum area required for subsistence by a typical
farm family is estimated 1in the model from these paramsters, for
gach  Awrala. This takes into account the baszic nutrition and fuel
nesds of & farm Family., and the area reguired to maintain their
draught i En . Additionsl land must alsc be set aside by
subsistence Ffarmers in many areas to mest their share of government
grain quotas. Subszeqguent steps in  the FS5C model calculate the
number of farm familiss which can be supported by the available
resources &t current levels of productivity. The supportable
number of families is compared in the model with pre2sent and future
gstimates of Family numbers, based on population projections
detailed in MLUF Technical Report 2. Disposable incomes based on
AMC, open market and OCMC (if applicable) incomes are also
gstimated.

el
e

9.2.2 Data sources

The minimum area required for subsistence depends to a large extent
on the productivity of the land and farming system in the Awralia

4



concerned. To estimate the productivity of different syshems, area
and production estimates from the General Agricultural SurQey of
the Ministry of Agriculture (1984) were gramined, together with a
datz set from Anderszon and Fishwick 11984, Coffee data were
compiled from a combined data set obtained from MCTD, FAO (1987)
and the mapped distribution of coffee areas.

o~y

S.2.7 The farm sub—-modal

A single standardized model of & composite farming system was
developed for e=ach Awraia from the data above. This was necessary
as the detall reguired to take sccount of the spatial distribution
of farming systems within Awrajas could not be justified in terms
of available time or the quality of the available data. Since the
model was developed +From Awraia totalszs, the results of the farm
model component cannot be taken as & reflection of any component
system within the Awralia, but an indication of the average
situation.

The Ffarm model takes into account global parameters, regional
parameters and individual composite farming system models. Glaobal
parameters include:

- number of ploughings:

- grop residue cosfficients;

-  percent loss and sesed requirement;
-~  AMC and CMC prices; and,

- a parameter for modifying vields.

Farameterg for each of the majior grain crops, tubers/root crops,

pulses, allseeds, fallow, cotfes, enset and chai, are also
included. The various global parameters werg estimated from LUFRD
reports (FAOG, 1985, 1284&hb, 1987 . The values of the global
parameters, zuch  as the rnumber of ploughings, influsnce the demand
for  draught oxen pairs per hectare of the farining system. This
subsequently affscts the area of pasture land reguired and,
witimately, the FEC. SDensitivity of the analysis to different
values of global paramstersz could readily be tested by altering
thesze values in the model. AMC and CMC prices for crops ware

obtained from officixl sources where applicable.

One set of regional paramsters were specified, indicating the
average open market price for grains, pulses and oilseeds. These
were obtained from & variety of sowces specified in MLUF Technical

o

Report 2.

Irmdividual composite farming system models provide estimates of the
aggregate production, less percentage losses and ssed reguirement,
for each RAwralia. Consumable or marketable swpluses of each crop
component of the system arse also estimated. Dy matter production
from crop residuss and fallow are provided, based on the residus
coefficients and vyields per hectare of fallow land specified in
MLLUF Technical Feport I, For a&n  improved technology scenario
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described in MLUFP Technical Report 2,
also estimated. Finally,
CMC and the open market.

cash costs per hectare are
income is =sstimated from sales to AMC,

The output Ffrom the farm sub-model for input into the FSC model
includes:

available food grain equivalent from grain and pulses
tkg)

available food grain eguivalent from tubers and enset
(kgl

- income from AMC sales (EB/annum)

- income fram CMC sales (EB/annum)

- total residue production (kg)

-  total ox-pair plough reguirement (days)
- gash costs of the farming system (ER/ha)

The details of the methods of computing these valuess for each
Awraia are contained in MLUF Technical Report 2

—

5.2.4 Fopulation supporting capacity estimation

The FaC model integrates the crop, livestock and Ffuelwood
requiraments of farm families in each Awralisa. The solution of the
model, & linear programming problem, identifies the paxximum number

of rural households, plus thes associated whban population, which
can be supported {from the avallable rescurces in each Awraia.

Inputs to the model includes:
~ estimated area of potentially arable land;

-~  e@stimated rural and wbhan population (1985, 1995, 2010
medium, 2010 high)i

- average ruwal household size, and hence estimated number
of rural houwseholds in 1985, 1995, and 20103

- an oxen to cattle conversion factor which uses the herd
structure of different areas to computa the minimum

number of cattle reguired by the farming system;

~  the proportion of total AMC procurement which has to be
obtained from each Fegion., based on cuwrrent practice;

~  potential fuslwood production per hectare from
non-arable and arable land in each Awralias
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-~ potential forage production per hectare from non—arable
and potentially arable land in =ach Awralia

- global parameters for the entire model defining human
nutrition levels, cattle nutrition levels, current AMC
purchases, projected AMC purchazes (1993, 2010), per
capult fuelwopod consumption, and farm fixed costs.

Arable and non—arable land. The supporting capacity of esach Awrais
depends to a large extent on the characteristics of the land

available to produce the subsistence reguirements of the
populatian. The relative extent, therefore, of arable and
non—-arable land Ffrom which the crop. fuelwood and livestock

production reguirements can be met in each Awralja is a necessary
input to the model. The extent of arable and non-arable land was
determined from the land resouwrces data base produced by the
Friase-1, Assistance to Land Use Flanning prodect, according to the
definitions set out in Chapter 2 of this report. The relative
externt of arable and non-arable land in each Awralds is shown in

Annex 2, and thes spatial distribution in Annax 4.

Fuel wood reguirements. Annual  fuelwood requirement of rural
househalds, plus & proportion of the wuban demand, is estimated in
the FSC model f or 1985, 1995 and Z010. Fuelwood consumption is
@stimated on the basis of Anderson and Fishwick™s (1284) figures,
but can be wvaried in the model to simuwlate different situations,
including the influence of substituting dried cattle dung for
fuel. Theze sspectz are discussed later in detail.

Forage reguirement. Requirements are estimated from the rasults of
the farm sub-model. This is achieved by comparing the feed
requirement of the cattle needed to sustain one hectars of the
farming svystem, with +the fesd available Ffrom residuss. I+ in
deficit, the forage reguiremesnt 1is computed from the size of the
deficit and the recommended crop area, otherwliss the feed balance
is set to zZero.

Optimizing land use. Since crops can only be grown on potentially
arable land, two possible situations exist in the model for
determining the maximum FEC in an Awralia:

- Where crop reguirements exhaust all potentially
arahle land and limit the possible number of
houssholds;

- Where available arable land swceeds the reguirements of
a population constrained by insuwfficient non-arable
land to provide the necessary livestock forage and
fuslwood.

In the first case, the maximum number of households which can be

ji
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supported is determined in  the model by
arable land with the minimum farm size required to support a
subsistence Ffarm Afamily in the Awraia under consideraticn. The
minimum farm size is the number of hectares reguired to provide the
food grain equivalent needs of & rural family, taking into account
the the needs of the local urban population and the AMC guota.

comparing the arsa of

Where non—arable land is insufficient to meet the fuelwood and
forage production needs of the population which could otherwisse be
supported From the available arable land, the model reclaims arable
land AFfor production of fuelwood and forage and adiusts the land use
until &ll of the land is used and & balance iz struck between the
competing nesds of the syshem. This maximizes the number of
households which can be supported under these conditions.

Fresentation of FESC results.

For each of the projected situations in the model, the number of
households under esach series of population growth assumptions and
conasumption levels is compared with the supportable number of
households according to the model. This iz expressed as a positive
or negative percentage, depending on whether the particular Awraia
iz projected to be over or under supporting capacity. A detailed
graphic presentation of the resulits of szeveral simulatiocns iz given
in Annex 1.

Fixed Costs. In view of the number of assumptions involved in the
model and general natwe of the data base, dispozable income is &
more  appropriate indicator of cash availables for consumer goods for
rural families. Income from crop sales is assumed to come from:

Farm economics. Incomes are expressed as Disposable Income Less

- males to AMC
-  open market sales
- malez from coffee

All sales of coffee are assumed to be conducted through CMC. Fixed
costs are deducted from disposable income to a total of ER 34,00,
comprizing household poll  tax, fees and depreciation of tools.
Details of the methods of calculation and interpretation of resulls
are contained in MLUF Technical Report 2.

.7 ANALYSES UNDERTAREM
S.3.01 Genaral

The population supporting capacity model wasz used to simulate a
number of future land use scenarios to determine the robustness of
the model, particularly in  view of the many azsumptions made. A
number of analyses are presented in  MLUF Technical Report 2.
Subszequent analyses were conducted using more precise data on the
avtent of arable and non—arable land, which became available from
the GILES geographic information system in  the LUFRD after the
initial runs of the model had baen completed,. The trends of the



results are generally concordant, and differ only in detail.

3.%7.2 The Rase Model

The base model represents & reasonable approximation +to the
existing FBC situation in many parts of the country, with the
possihle exception of the assumptions concerning  fuelwood

consumption and Vertisol use. Dried cattle dung and crop residues,
such &as sorghum roots, are used as substitutes in areas desparately
short of Ffuelwood, accounting for up to S0% of the per capita
fuslwood reqguirement per annum (World Bank 1984). Cultivation of
Vertisols is also expanding in areas where arabls land is in =hort
supply, but net without severe land management constraints for
farmers. Despite the pessimistic picture this model presents, it
does provide & means for determining the relative worth of
interventions into the land use systems aimed at improving the FSC,
by establishing & zero level against which to measuwre potential
gains,

Assumptions. The Ffollowing assumptions are contained in the base
model:

-~ fArable land defined as in Chapter 3j

- Vertisols not available for cultivation:

-  Nutritional reguirements of the human population 1462.6
kg of grain equivalent per annum;

-  MNMutritional reqguirements of livestock, & total of 2280
kg of consumable dry matter per annum;

- Fuslwood raguirements/caput/annum set at 1.3
m*/caput /annums

- Taoezste affected arseas are sxcluded from arable land.
[

TS Feduction of fuslwood demand to S0% cwrent of levels

The influence of Afuelwood demand on  the FEC in sach Awralia was
tested independesntly by holding all other factors constant in the

base model and reducing the demand for fuelwood to 0.7
m¥/caput/annum. The standard fuslwood comsumption adopted in the
pase model is 1.3 m¥/caput/annum. This scensrio most closely
resembles the actual =ituation in Awradias with & ssrious shortage
of Ffuslwood. The bhurning of dried cattle dung and selected crop
residues have bheen astimatead to supplement the fuslwood
requirements. of families in such circumstances by up to S04 (AACH
1287) . All assumptions regarding arable and non-arable land remain

as defined in the base model.
=.%.4 AN increase in forags production of S0%

The base model was again altered with respect to one parameter, the

]
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amount of forage available Afor livestock. The obiective was to
determine 1if an increase in forage production, without preiudice to
other levels of productivity in the base model, could make &
significant difference to the population supporting capacity.  All
assumptions regarding srable and non-arable land remain as defined
in the base model.

5.5.8 WYertisols fully untilized for crop cultivation

Vertisols are the heavy Bblack clay soils widespread in  the
bottomlands of the Ethiopian highlands and along the Sudan/Ethiopis
border. They are quite exhensive, occupying as much as 8% of the
land area of the country. Vertisols sre mainly used for {forage

production  at  present, because they ares difficult manage. Foor
drainage and high draught reguirements &re the main problems.
However, the high proportion of Vertiscls in growing period zones
stlitable for cropping inoreases their relative worth as potentially
arable land.

Sed.d Tesetse control

The presence of Teetse (Blossina sp) Iin many areas of western
Ethiopia has provided a natwal barrier for the westward expansion
of cultivation Afor centwiess. Tzeste Fflies &are vectors for
trypangsomiasis, & disease which iz fatal or debilitating to
cattle, the essencs  of draught powsr  for  cultivation in the
highlands of the country. The species of flies known to carry
human  sleeping sickness  have also been identified in Ethiopia, as
has the disease ltseld (Schaller & Ruls 1973). However, livestock
trypanosomiasis 18 far more widespread and is seriocus in Gomo Gofa,
Goiam, Ilubabor, Fefa, Sidamo and Welega Regions. It i generally
confined to altitudes below 1800 metres. These Regions all have
substantial land area below 1800 metres with the associated high
humidity necesssary for swvival of the Tsetse flies.

In the bazme model, the &areas affected by Tsetse have been
eliminated From consideration as arable land, because sustained
production of food crops under the current animal-draught systems
cannot be guarantesd. In this run of the FSC model Teetse is

assumed to have been controlled.

LE.7 Yields increaszed by S04 over cuwrrent levels

185

This rur of the PSC model demonstrates the influence of the current
low vields and the high food demand of the increasing population on
the FSC of each Awralia. Yields are azsumed to increase by S07%
without preiudice to other factors, all  other variables in the
model assuming the values used in the base model.

5.5.8 Achievable optimum

This Frun of the FSC model reflectz the combined effect of
simultansously introducing all of the improvements treated
independently in previous runs of the model and, at the same time,



improving human nutrition to recommended levels (FAQD 1987c¢). It
reflects what might be realistically achievable over the next 29
vears 1f appropriate development policies cam be implemented in the
near futuwres, The most difficult of the desired improvements Lo
makg, ie that of providing an a&lternative fuel to wood while at the
same tims  achieving biological improvement in the nutrient status
of soils.

LR S v

S35 Other simulations

Several other runs of the PEC model were carried out, including an
investigation of the amount of land available for production after
first satisfving futwe food needs. Funs simulating reduced vields
dus  to  drought and the impact of improved farming systems are also
included. Thes rezsultz are not presented graphically in Anmex 1
for reasons of conciseness. Howsver, they are discussed at lesngth
i MLUF Technical Report 2.

S.3.10 Disposable incomes

Detaile of the methods and interpretation of the disposable income
analyszis are contained in Technical Report 2. The results are
summarized further in this report.

Fo4  RESULTS OF THE ANALLYSIS
S.4.1  Generazal

In view of the brief timg available for development and testing of
thie models  and the reconnaissance natw e of the data bs=sse on which
the varigus anslysess despendesd, & degree of caution should bs
maintained when interprsting ths resulis. Considsrable szope
remaineg  for  improvement of the models, but this liss beyond the
present  terms of reference of the MLUP. Dzspite these limitations,
the wide rangs of s=sensitivity tessted in the varicocus runs of the
model iwm belisved to reasonably reflect the limits of the actual
FGC situation in Ethiepia.

1

Charts indicating the FEC by Awralse are presented in Annex 1 to
this report, to provide higher level planners and decision makers
with & means for rapidly appraising the sitation. Two examples of
the charts are given in Figwes 18 and 12. Figure 18 reflects the
result of dncluding all limitations on the extent of arable land,
im  the base model. Figure 19 reflects the most ophtimistic run of
the model attempted, the achievable optimum. Al mador constraints
were removed and a S0% increase in food and forage production
imcluded in this caze.

By examining the consecutive charts in Annex 1, each of which
reflects the influsncse of removing or =asing one constraint on
potential FEC relative to the base model, an indication of the
possible benefit of each intervention can be gained. Typical
differences are anparent in Figures 18 an 19,
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T4 2. Minimum farm sice

The results of the base model analysis suggest & variation of
around  fouw- times hetween the most and least productive Awraias, in
terms of grain equivalent produced per hectare of farming system.
That is, a minimum area reaguirement of betwesn 0.8 and .7

hectares. Most values lie between 1.0 and 2.2 hectares.
Surprisingly, the Awralias in which enset is important do not appeaar
to be & intsnsive. in  terms of grain equivalent production, as
anticipatead. The main reason, sUupported by more detailed LUFPRD
studies currently underway, iz that despite the high productivity
of ensst relative to common cersals, a considerable proportion of
the farming systems in these aress iz devoted to grain crope.
Another complicating factor may bs the reported snsst vields in the
Beneral Agricultural BSurvey (MoA 1984), which are only two thirds
of values reported by the LUPRD (FAO, 1987h).

Data detailed in MLUF Technical Report 2 indicate that minimum {farm
sizes nead to increassz over the next 2% years, as & result of the
assumptions that family size of rural households will remain
constant at 2.9%4 and that growth of urban households will increase

at 4%, Each rural household therefore, has to provide food o an
increasing wban population if self sufficiency in food production
ig intended by 2010, This can only be done by increaszing the

cropped area and/or increasing yvields.
2.4.3 Fopulation supporting capacity analvsis

This indicates a disturbing trend throughout the heavily popul ated
highlands of Ethiopia. Even if population growth camn be curtailed
to soms atent iIn the future, a number of Regions in ths country
are clesarly approsching, ar have already entered, & crisis with

respect to  PSC. Welo, Tigray and Eritrea, for sxampls, have more
Awraias presently over capacity, according to the model, thanm undesr
capacity. This appears to be the cass regardless of the influsnoe

of possible interventions propoged in the various runs of the FEC
model .

The next 10 to 28 vears appesr to be the most critical, with many
previously consideresd swplus producing areas predicted to excesed
their population supporting capacity between 1985 and Z010. Figurs
20 shows  the trend in fthe number of Awrajas, according to the base
madel esstimates, in each of five FEC classes . The five classes
shown  in Figurs 20 are suplained in Table 4. Figuwrs 21 shows the
distribution of the same classes by 2010, according to sach of
several strategiss to improve the PEC. Thi=s diagram suggssts that
unless & concerted effort is mads to bring about improvemsnts in
the yields of ocrop and forags, tsetss control, and reduction of

fuelwood requiresments, the FEC will continue to decreaszss to
critical lavels. By  comparing  the relative numbers of Awraias

predicted to be in particular classes by 2010, it becomes clear
that isolated improvements through intervention in any ons sactor
has little esffect. The improvements gained on & national scale
from combining the possibles interventions is substantially greater
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TAELE 4.,
FOFULATION SUFFORTING CAFACITY CLASSES

FEC Class Fercent of

Remarlks
supporting
capacity remaining

A +30 to +100% Under capacity
B +20 to +50% Accaeptabla
c +20 to -20% Marginal
D —20 to ~100% Over capacity
E = 100Y% Critical

tharn for the individual fac »  Of the individual factors, the
control  of tsetse appears to have the most influence on improving
the FPSC.

The influence of the various interventions can, of course, be
interpreted in an entirely different manner. Increasing production
is a&kin to reducing demand, and it is this =side of the eguation
which has so often been neglected by planners in the past.
Fopulation is the key to demand. A policy aimed at reducing the
population levels assumed i the PFPSC predictions would have the
same  effect as simultaneously reducing demand for fuslwood, food
production and livestock far  tillage, thereby substantially
incressing PaC.

H.4,4 Limitations on the interpretation of the PSC rasults

Additional caution should be exercised in interpreting the results

of the S0 analysis, because of the variable environmental
characteristics of some  Awralias. Where substantial areas of

non~arable lowlands are included in an Awralia, this may influence
the apparent supporting capacity estimation as pastoralists may
have beesn included in the estimates of total populaticon. This
tends to inflate the projscted food demand beyond the reguirement
from grainz, as pastoralists live to & large extent on livestocok
products. Without a morse detalled sampling frams, le Woreda lavel
anal ysig, it iz not possible to remove this limitation. This level
of detail lies bevond the mandate of the MLUR.

fAodditionally, in Awraias such as Dire Dawa, many families have been
recorded in  the census as rural households, when in fact thay have
trading activities outside the agricultursal sector. Incomes are
therefore likely +to be substantially greater than reflescted in the

HO



simple analysis of grain and coffes sales. This fact applies to a
number of Awraias in Harerge, where trade in chat keeps disposable
incomes at much higher levels than reflected in the output from the
base modsl. Income from trading and from livestock were not
possible to estimate from the available statistics on an Awralia
leavel , which leaves the possibility that disposable incomes may be
substantially greater than estimated in arszas where dependsnce on
grain and coffes sales are less than average. Income from labour,
for  example for coffee harvesting,  may also alter rural incomes
significantly. Agalin  this was not possible to estimate at the
Awraia level 4from the date basse available for the MLUF. This may
help to explain why highly populated areas in Shewa, such as
Fembata and Hadivyay are  able to suwrvive when they appear to have
already passed thelr supporting capacity from subsisternce farming.
Areas  1in  soubbharn Shewa also produces enset, roote and tubsrs. The
per hectare production figures of these crops used in the modsl may
underestimate FLBC. It iz possible yiglds are up to 20% more than
estimated, but this would =still not offzet the food demand
projected for thess Awralias by 2010.

Al though rural incomes from  sowcss other than grains and coffee
may be considerably higher in some Awrajas than could bz estimated
during the cwrent planning activity, the present and projected
dependence of these Awraldas on food purchases can he seen from the
FGC results. Unless these souwrces of income can be guaranteed,
vulrnerahility to food shortages will be considerable.

S04, Critical areas

amiriing the results of the FSC analvysis Ffor gach of the
scenarios  prasented (including those in MULUP Technical Report 27,
it die possible to  Jdudge which Awraias (or Regions) appear to be
facing difficulties which render them vulnerable to food shortages
i the nest Z% vears, or limited puwrchaszing power to cbtain food.

For Gajam, Shewa and Arsi Regions, which together cwreantly provide
=Y of  AMC purchases, the populaticon growth by Z0O10 will increase

food demand to such  an extent that food mnow availlables as suwplus
will be required for home consumption. I¥ per hectare production
doss not increass  markedly, sither the PFSC will fall, rnutrition

levels descresse to uWunacceptable levels, oy AMC will have to tap
additional souwrces of supply to maet wban demand.

Southern  Sheawa and northern Sidamo may be particularly critical if

incomes  and production are not  incraased. In particular, the
Awraiaz of Kembata and Hadiya, Chebo and Guragis and Welayita
appegar critical. Bz indicated previously, incomes from sourcsEs
other than those asssesed may enable these Awradas to swyvive &s

they are, but this is doubtful. Expansion of the area under enset,
roots and tubers may further improve the FBC in thisg zone.

The FRegions of Eritres, Tigray and Welo all appe=arc to have poor

proszpects for the futurs, even assuming the optimistic situation
prasented in  the achievable optimum run of ths P30 model. There
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s@ems  little alternative but to redistribute the population if
alternative SOUrCes of  income  outside agriculture cannot be
generated in ths short Lo mediuam tarm.

Subded Prospects for coffes

The results obtained from
2 indicate that the Awrali

the FEC model (zee MLUFP Techricsl Feport
az of current importance for coffee are:
Gardula, and Geleb and Hamer EBako in Gamo Gofa; Gursum and Gara
Muleta i1in  Harerge; Buno, Gore  and Mocha in Ilubabor: Limu, Kulo
Fonta, Fefa, Maii and Goldiva, and Gimira in Kefa, Arerc in Sidamo;

Mekemte, Ario, Gimbi, Falem, and Asosa 1in Welegs. There is
potential for conflicts in land use in these aresas, bscause theay
ars designated a3 sultable for sexpansion of cultivation. The

comparative advantage of coffee and food crops should be carsfully
waighed iIin  thase arsas befors more intensive development of zither
is commenced.

Dolao, Metekel , Wegera and Jem Jema Awraias
producers of coffes, but their favourable F
that possibilities for incrzased coffes pr
investigated.

ara currsntly minor
SC position suggesthts
oduction should be



6.  FOTENTIAL FARMING SYSTEMS

6.1 GENERAL

The population supporting capacity analysis indicates that per
ccapita food production will decline at increasing lesvels over the
next 2E& years unless food production and export garnings from
agriculture can be significantly increased in  the sams period.
There are two main possibilities for achieving this: to increase
productivity of crops and livestook per hectars, and to expand the
arga  used for cultivation and livestock production. Increasing the
area  under cultivation at current levels of productivity will alone
not  meet these needs. There is thus & clear rneed for increased
vields of most maior crops and forage production in Ethiopia. This
raises the obviousz gquestion of whers this incrzase is to come from.

=g
individual peasant farmz, thiz would seem the cbvious placs, whers
modest  but effective improvements would bring the greatest overall
benefit in termz of total production. A number of alternative
strateglies designed to achieve such  improvements ars discussed
below.

Since 934 of the food prodaction in ths country originates from

6.2 FERTILIZERS WERSUS ROTATIDMS
4.2.1 The present situation

agricultuwre  and must be improved if Ethiopia is to come near to
gelf~esufficiency in Food production over the next 25 yvears. This
implies the wse of improved technologiss such as fertilizers and

Yields have stagnated under the low input levels of peasant

generally mare intensive agriculture. Fertilizers do increase
vields, but to obtain thse full benstlit farmers must wse recommended
amounts and improve cocrop  husbandry, including more intsnsive

wesding and improved seeds. The fertilizer price relative to grain
prices has  an important influences on the willingness of farmers to
apply fertilizers, =ven when available. The timelinegss of supply
and the efficiency of the distribution network alsc influence
attitudes to fertilizer use.

The fertilizers farmers uee are imported, which implies
considerabhle cost in forsign sxchanges to the sconomy. Thae lack =o
far of significant quantities of raw materials szuitable for the
manufacture of Fertilizers makss depsndence on imports effectively
total. Handling and transportstion coste in Ethiopia, with its
limited infrastructure, are also considerable. Frices to the
farmers reflect the costs at the official sxchange rate of ER 2.07
= USE 1,00, plus  the average markseting prices which include
transport  a&nd handling charges. There &sre some 100 marketing
centres wherse fertilizers are dsliversd to Ssrvice Cooperatives
(SC=)  uwupon request, but  requests must be approved by the Mod and
ONGCCE,.  All fertilizers are imported and markested through ALISCO.



Fertilizer prices in 1987 are shown in Table R4 af MLUF Technical
Report 2. The fertilizer/price ratio for tef and maize, together
with statistics on  the total fertilizer used, arse shown in Figure
22, based on World Bank (1987b) figures. It is apparsnt from the
graph, that when the cost of fertilizer is high relative to the
grain Frice Ratio, the amount of fertilizer used declines sharply.

G208 Improved technologies for peassant farmers

In view of the current difficulties related to widespread
tertilizer use in the peasant sector, a series of alternative
technology levels is set out below which could both improve
production  and nutrition &t the same time. The improvemsnts are
based on modest applications of Fertilizer coupled with caraeal,
legumsz, pulsse rotations which provide S0% vield increases and a
ratio of caloriss to protein of 3l The present natioral ratic is
&Hil.

Fresent techrnology (Type 1), practised by the vast majiority of
pEasants, is defined for comparison to include:

- local unimproved varieties of crops;

~ no fertilizer use;

~ no pesticides or weedicides;

- current agranomlc prachicesg

- drawght animals and/or hoesing;

- stagnating vields caused by shortening fallows,
lack of greern manuwre, decreasing amountszs of dung
for fertilizer, loss of organic matter and land
degradation through erosion.

Improved technology (Type I suggested for  sdoption by fthe
majority of  individual peasantsz vy 2010 is characterizsd by the
followings:

= local or inproved variatiaa, whichever 1s demonstratsad
to be the most efftectives

- limited amounts of {@rtilizar 2E-100 kg DAF and S0Kg
Urea o incre2ase yvields up to SO0X

&l
& rotation of cersals and pula@“ imn & ratio of Zrl, in
combination with undersowing cereals with & leguminous
=0

grean manures, incrgasing ceres yields up Lo 100%W over a
10 vear perioc:

— o pesticldes

~ dimproved agronomic practices, with smphasis on row
planting and better wesding;

- draught animals and/or hoeing;

- improved conssrvation, but must be practical and nobt too
costly; :

- current cropping patterns, except in the caze of the
cereal /pulse/legume rotations.
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The third technology type recommended (Type I1I)

: is for possible
adoptiocn by producer cooperatives.

It is characterized by:

inputs similar to those of Type II, but if
economic, mechanized land preparation. The main
benefits of mechanization are not in higher vields,
“eept where soil preparation needs to be achieved
in a short time to achieve sowing/planting at the
correct time in an intensified system of
production. Mechanization could reducs pressure on
livestock numbers and relesse land for other
purposes (eg for fuelwood or crops) and reduce land
degradation due to livestock pressure;

crops and cropping patterns as defined under Type
I1s

- pesticides if reguired;

- adeguats conservation.

A fourth a&alternative is suggested for state farme in Technical
Report 2 but, Bince this simply places mors emphasis on
mechanization, Ffertilizers and pesticides, it ig

not discussed
further here.

« 2.3 Input-output analysis for improved technologiess using
fertilizer as recommanded
The auestion of whether fertilizers provide & satisfactory

incremental bengfit for farmers hinges on the relationship betwesn
fertilizer cost, vield improvement and market prices. The results
aof  the input-output analysis for a number of sconomically important
crops indicate that this isg not the case at present.

Since fertilizers must be bought, farmers are regquired to sell a
higher proportion of  thelr harvest to mest the increased costs of
production. Input-output calculations in MLUP Technical Rsport 2
reveal that the percentage of production sold should rise from the
current 204 to betweaen  30% and 407 at cwrent fertilizer and AMC
grain prices to meet costs  and  achieve & small improvement in
domastic grain availability. The benefits of fertilizer use are
thus scarce and the risks considerable, considering the variability
of factors such as rainftall or pesst attack.

The incremental benefits and costs of the suggested technologies
weare tested against  the cwrent situation by setting imaginary
prices for grains which are above AMC prices, but below open markst
prices. Farmgate prices are well above AMC prices in most cases in
most years becauze of the artificially small markets caused by a

forced quota, relatively low price and restriction on private trade

betwesen Regions. The imaginary prices sre more or less in line
with proposals for AMC price increases made by the Food Strategy
Tazkforce (July 1987). The detailed results of these input-output
calculations for the main cereals in Ethiopia are contalned in

Tables RY +to B2 in MLUF  Technical Report 2. A summary of the
results is containsd in Table BG.
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It should be noted that price increases alone will not necessarily
result  in increased inputs and, thersfore, increased production.
Much  more is necessary, including adequate and timely delivery of
seeds and fertilizers to accessible market places, adequate
gxtension BErVICES, adeguate resaarch, improved marketing,
transport and infrastructure, and, where required, credit schemes.

4.2.4 Results of Type II technology using fertilizers

Results indicate that barley, wheat, tef, maize, and horsebesan
would be economic under the Type 11 technology proposed using
faertilizer. This is not the case for oats and millst, while
sorghum  is marginal. Except for ocats and millet, the gross margin
per hectare increases with incressed fertilizer use, as well as the
gross margin per  labour  day. The amount of grain availables for
home consumption &lso increases, but & higher proportion of vield,
as suggested sarlier, has to be sold.

There a&ars & number of consequences of increased grain sales,
including the need for an effective demand for these grains. The
creation of an effsctive demand can only be accomplished 1if
sufficient remunerative employment can b created outside
agriculture. Increased net dispossable incomes in the hands of
farmers may also cause a significant increass in livestock numbers,
as  this iz a traditicnal “banking system® that rural peasants uss.
Other consumer goods need to be available therefors to stimulate
the esconomy 1if disposable incomes should rise significanmtly. This
dictates the need for development of the marketing system and rural
infrastructure.

Foreian erchange implications

Estimates contained in MLUF Technical Report 2 indicate that to
mest  ths food demand in 2010, the harvested arsa under the present
low vielding techrnology (Type 1) would need to increase by some I
to E.E 0 Limss. fAEsuming hthat  susch  an sstent of arabls land is
available, arnd  that vields in 2010 arse Z0Y higher undsr Type 11
tachnology, thers wowld still be a nesd for an ares expansion of

soms 1.5 to 2.3 times  the present aressa undesr cuwltivation. Thiz
presupposzs about S0kg  of  DRAFR and G300 kg of WUrsas per ha of all
larnd. Thiz would reguire Detwesn 700,000 MT and 1,700,000 MT of

fertilizers, a7 to 13 fold inocrease in ferbtilizer imports. This
impliss between WE$ 128 millicn and ZZ46 million at prezent pricss.
And  all of this to provids food for domesstic consumption. Added o
these costs  are  the demands on trangportation and infrastructure,
which are tremendous. This makes the whole guestion of fertilizers
at such levels of input guesstiomable.

&H.2.% Ceresl/lsgums/pulss rotations as an alternative to higher
levels of fertilizer use

£ considerable amount  of detail on the agronomic henefits of such

rotations is contsined im MLUP Technicel Feports 5 and 4. Taken
pver 2% vyears, it appears that a two-ygar whesat/ong-year horssbean

&7



rotation, with the wheat undersown with the legumse Trifolium, would
bee &t an economic advantage over the use of {artil'zers‘alone.
Through an assumad  build up of organic matter in the soil, wheat
vields could be expected to increase from 1.0 to 1.5 MT in the
first vyears, to 3.0 MT over 13 ysars, after which they would remain
stationary. Mutrient supply for the cersal would come +from
horssbean N-fixation of 18 kg per year and from the Trifolium
N—fixation of 20 kg per year, and the application of S0 kg DAF per
yvear to wheat and IO kg per year Lo horssheans.

The internal rate of retwn for the zystem would be of the order of
25 to ZOK. The fertilizer use of such a system is about 40% of
that for continuous planting of wheat. Additional bensefits
from  the increaszad feed supply for hthe livestock necessary to meet
the draught reguirements of the farming systesm. In later vears,
some  I.7 MT  of dry matter per year (2 yvears wheat, Trifolium, one
year horsebeans) could be anticipated, compared with 2.3 Mf tiry

come

matter  from continuous wheat planting. The needs for improved
technology of this kind are diszcussed fuwrther, later in the report.

&% GENERAL AGROMOMIC CONSIDERATIONS AND FOTENTIAL CROPPING
BYSTEMS

H.5.1 Gensral

The low oversall levels of corop husbandry in Ethiopis, gEVean
digscounting production limitations of local crops and varisties,
tends to hold production down to & minimum. Iroadoast sesding,
insufficient weeding and minimal levels of othsr inputs such as
fertilizer, pesticides and herbicides are &1l partly responsible.
Whils many of these limitations sare controlled by economic
considerations, &g indicated inm the previous section of the report,
there is still room for considerable improvement in crop yields
with economically viable alternatives, such asz locally manuwfactured
weedicides. Fertaps an even morse pressing reguiremsnt s for the
intensification of agriculture. In the more secure production
zones  of the country, for example, substantial ingreases in the
productivity could he achieved by making more effective use of the
availabls moisture. Thess agronomic considerations ars discussed
helow, togesther with details of potential farming systems.

b.3.2 The case for herbicides

Weeds cause production losses because small farmers do not have
multivating implements capable of creating a sufficiently clean
seed bed. Crops such as tef face severe weed competition without
sufficient land preparation, reguiring an average of & cultivations
to prepare  an  adequate  seed bed with traditional implements.
Fallow +fields in a low intensity agrizultural system are also
sowces of weesed reinfsction.

Weeding iz & labouwr intensive activity for amall farmers with
considarably more weeding necessary  than 15 usually available or
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the farmers are willing to apply. 8mall grains are more saverely
effected than the large grains such as maize, because effective
weesding i=m naar impossible. Broadcast methods of seeding
wacerbate the situation, but farmers currently have neither the
implements or the experisnce for sowing in rows.

The only way in which to prepare an  adequate seed bhed in the
absence  of appropriate cultivating and sowing implements is to use

herbicides. ADD (1988} have =suggested that krnock down herbicides
applied 1 to 3 weeks before first ploughing, would significantly
reduce the number of plowghings necessary for most crops.
Fre-emergence herbicides applied Jdust after sowing would further
reduce weed competition. HMHowever, soils must be left undisturbed
atter the application of pra-emergencs herbicides to maintain the

herbicide film.

Yield improvements

ADD (1228) reports that vields of local &nd improved maize
cultivars a2t variows sites 1in Ethiopia are betwesn 20 and 45
guintals psr hectare, applying & package inputs which included
intensive weading. Improved varieties offersd only a 20% advantage
over local cultivears and most of the reported vield difference (3
to 4 times) is abttributed to the improved husbandry, sespecially
weed control.

Cost of herbicides

Costs per hectsre of some sultable herbicides are:

Foundup (11-+11 24D TR &8, 00

(Two applicaticons of 172 1)

Frae—-smnsrgencs types for EE IS0, 00

wheat and barley

Triazines for maize and ER 1&-22.00

Sorghum

2AD/MCFA (Follow up) ER 8,00
Thes cost  of knapsack muet be  added to  thse cost of

herbicides.

Fetertial 4or local production of herbicides

There is & cass for local production of many herbicides  as they
are not particularly compld to manufacture and the patents have
e

gxpirad  some  LimE AQO. This would greatly a2lleaviats the cost and
ercowrags mors widesspread use of the technolagy.

The potential advantage

Thers are & nunber of implications to the uss of herbicides beyond
simply increassed vyields. Foroex @mpla* if the number of ploughings
can be reduced for many crops, sspecially tef, the scil degradation
problem associated with leaving the 201l without vegetative cover



during the most intensive rainfall period prior to planting, could
be reduced conciderably. Cecondly, the requirement for araught
powar 15  always critical during the few wesks prior to planting.
Reducing the need Ffor ploughing could greatly ease the burden on
farmers with limited livestock resowrces, who normally have to wait
urntil neighbours have completed their ploughing before oxen can be
borrowsed or hired. This results in late planting with attendant
risks of crop failure in drier than normal vears.

The main drawbacks of increased herbicide use include: cost and
maintenance of khnapsack sprays, cost of herbicides and increassd
wtension and training of farmers.

oo

wosw o More effective use of availables moisture

Theres 15 considerable scope in Ethiopia for mores intensive use of
the land where molsture availability permits. In zones with two
relisble growing periods, examination of relay cropping and double
cropping options should be made. In many parts of Ethiopia Belg
and Mgher seaszons are distinctly separate and could support two
short ssason orops on & regular basis. Also, in long growing
gzasons  such as occuwr in western and southwestern Ethiopia, there
ie ample time for two crops in & year. The problem is one of
having to harvest the first crop during the wet season. A further
alternative whsre harvesting in the wet season may be problematic,
or  where the Belg season 1s too short for a cereal or pulse crop,
ig the incorporation of & leguminous forage crop into the farming
system or & crop to be ploughed-in fOor gresn manure.

Details of these improvements are contained in MLUF Technical Annex
4, Fotential Farming Systems.

HuZ.4  Intercropping

Intercropping 1g successfully practissd in many countries and is
applied to & limited extent 1in 2astern Ethiopia, in the Harerge

highlands. Intercropping  involves the combination of two or more
crop  types  grown  at  the one time, in the sams fisld. The crops
ususlly hbave different matwation coycocless and are plantsd and
harvested at different times. In some systems of intercropping,

one  crop may provide shade or nutrient stimulus for the other. The
diffterent ocrops in  thas system are normally grown in alternating
Fows, or on ridges and in furrows.

The crop combinations grown in Ethiopia depend to a largs extent on
the prevailing environmental conditions in the locality, but the

Mo e common include: maise/pepper, sorghum/pepper,
papaya/maize/sweet potato, maize/swest potato. The technique need
not bhe confined to food crops. Forage orops are also useful
components of &n intercropping system in many parts of the world.
Forage legumes have the advantage that they {fix nitrogen and
stimulate the production of other crops grown in combination with
them. There is ehoroouws potentisl in Ethiopia for intensifying



crop  production  through intercropping, especially in view of the
limited use which is made of available moisture in many parts of
the country.

&.Z3uE Relay cropping

Relay cropping is a refinement of intercropping. Crops are planted
in relays as the term suggests, in ths same field. One is planted
garly in  the growing season and the othesr much later, when the
first is  near maturity. The technigue makes very effective use of
available moistuwre, but these conditions should be predictable, as
relay  cropping reguires careful timing of operations and a good
appraciation of environmental conditions for total success. Timing
is particularly important with respect to excess moisture during
the harvest of the Ffirst crop or drought periods prior to the
harvest of thse second. Typical crop combinations could include a
forage legume planted early, followed by tef or barley, or barlay
followed by chickp=a.

&.Z2.6 Undersowing

Undersowing most commonly involves the use of permanent pasture
species 1in  the last oropping cyole before land is fallowsd. It
invalves the =sowing of pasture and crop, or LWo Crop Spoecleas,
simultansously or shortly after ons  another, with ths intertion
that one of the two will follow on to maturity after the first has
been harvested. Typical =sxamples of apecimz grown 1in relay systams
includes Trifocliumz sown with cereals, and Stylozanthes species with
mailze and sorghum.

3

&
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~4

Mimimam tilleage

Where ercsion losses are acute, minimum tillage has been successful

in & number of countries in reducing  this  problam. Anothar
important  adventage of mindimun tillasge i3 conservation of soil
moishure. The technigus i bassd  on ths wuse of hesrbicides to
corntrol  weeds, but locally produced scrapers have Desn suggestsd as
an  albtsrnatives. The  techniogus suggeshad an alternative
syetem by the EHRE, but no research has been attzmptasd to date to
ses 1f 1t could be successfully applied i Ethiopias

L.3.8 Alley cropping

Alley cropping is both & form of intenzification of agriculituwre and
a consarvation teohnigus. Leguminous trees, such a3 Laucsana s,
amd  Sesbania sp, &g drown on conssrvation bunds and terracses Lo
Melp  reinforce  thess  struchures, while at bthe same ftimes providing

nitrogen fixation, limited fuslwood, and forags for livestook. The
tress ars exbtremaly vigorous and can be owb oregularly for livestock
fead.  The lesaves are high in protein sand an excellant form m¥

nubrition for livestock.
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Crops are grown in the allevs betwesn the trees Stabilizing the
bunds can a&alsc be achieved using grassesz or other types of
vagetation. brasses carelesssly managed can invadse croplands, so
greater care iz required in  their management. The FLDF haa.had
considerabls success in recent field trials using forage grasses Lo
stabilize bunds. ILCA has alszo demonstrated the advantages of
Alley cropping over & number of years at its research sites in
Ethiopia.

i

6.4 CROFP SUITARILITY ASSESSMENMT

Gedal Genaeral

The Phass-I Qﬁaiqtancé toe land Use Flanning prodect produced a land
suitability assessment of a number of crops in Ethiopiza, based on
resource data avallabla at  the time the first proisct phase was

completed. Subseguent studies on molstuwres availability, including
the fAgroecological Zones study of Ethiopia (see MLUF Technical
Report =) take account of probability factors, which wsre

unavailable in FPhase—-1.

ment of land suitability which used this later,

A computer asssss
information, was carried out as part of the Agronomy
uts

morz= reliabls

‘J'
Comsultant®=s  inpu to the MLUP. Detzils can bes found in MLUP
Technical Report 4, Fotential Farming Systems. A summary of the

methods iz sat out below.

W

&H,4.2 Crops and crop groups considered for evaluation

Faollowing in the theme of an improved population supporting
capacity throughout the country, crops  considered for  the
evaluation were groupsd sccording to both  their environmental
reaguiremsnts  and  their nubtritive valus. For example, sach group
defined contsainsg corops which provide carbohydratess (cereals, roots
and  tubesrs), protein (pulses), or fats (oilsseds). Im this manner,
farming systems can be built up from the groups which provide the
basic nutritional regquiremsnts of rural mellxam. Cash crops and
persnnials, such as coffee and enset, were considered as single
srops for matohing with available land resowrces. Tab:le 9 contains
a list of the crops which go to make up the ¥ main Qroups.

Ferennial  and cash crops treated ssparately includs: grape, citrus,

sal, coffee, sugercans, Cazsava, banana, pinespple, grnsat,
pytrethrum, tobhacoo, kenat and rice. Altogether, 44 Crops were

wamined for suitability.
H. 4.5 Meathods of switability assessmant
Methodology Follows closely a&along the lings used in the Fhase—1

project with two important differences. First, the environmantal
paramaters include DEF and  traditiomal altitude =zones, both
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TABLE 3

MAIN CROF GROUFS USED IN THE LAND SUITARILITY ASSESSMENT

Group Crop members

1 Rarley, oats, wheat, horsebean,
tieldpea, linseed, rapesesed and
white potato

2 Barley, wheat, oats, haricot besan,

soyhean, sunflower, safflower and
white potato

A Tef, chickpea, lentil, vetch,
safflower, linsead, noug, sunflower
and white potato

2 Barley, wheat, oats, chickpea,
lentil, vetch, safflower, linseed
and nowug

]

SBorghum, maize, haricot bean,
s0Oybean, lima bean, sunflower,
sweet potato, and taro

& Maize, sorghum, tef, sovbean,
haricot bean, sweet potato and
sunflower

7 Fezrl millet, haricot bean, lime
hean, sovbean, swest potato and
SEF S EME

8 Fingsr millet, sweet potato,
sesame, groundnut and cowpesa

? Tomato, shallot, cabbage and pepper

describsd esarlisr in ths report. This snabled estimation of the
suitability of & crop group o individual crop to & particular
locatity on  the basis of sustainable cropping 8 years in 10, The
suitability of crops in relation to traditional agroecological
EONEE, which broadly eguate to fempRrature regimes, ls st out in
Table &.

The szcond important differernce is  that the crop groups matoched
against the characteristics of the land contained in the land
inventory wers selectedd {for their potential as components o
farming systems, designed to improve nutrition.  The land inventory



used to assess crop suitability is that used for the Fhase-I study,
but input into & computer for more rapid reapraisal  of land
suitabilily.

Different traditional zonsz may support similsar Crop groups, but
the lowar  temperatuwres at  highsr altitudes reqﬂir@ increassd
lengths of growing periocd AFor orops to  reach maturity., This
reguiremant  was  built  into the suitability asssszment, togethear
with details of how intensification of different avallable growing
periods might bs achieved. AN exampzle of crop group suitability in
the Fola zone, for differsnt lengths of GF, is shown in Figure 23.
All possible combinations of GF, altltud@/Lemperature zone and crop
suwitability are provided in MLUP Technical Report 4.

The results of the matching of land characteristics with crop
groups  and  orops is  presented  in MLUP Technical FReport 4. Maps
which show the locations in the country suitable for =ach group or
crop are attached to this repart.

‘

&8 IMPROVEMENT OF FORAGE SUFFLIES
HaSa General

I the miced Sfarming systems common to Ethiopia it is impesrative
that considesrable interaction between livestock and crop production

i

showuld exiat for  the bsnefit of overall Farm productivity.
Liwvestoohk, by  providing draught powsr, transport, manuwrs and cash
play & vital role in the development of orop productiaon.
Improvements to livestock should therefore spinoff to the system as
a whole. Animal  nutrition and animal health are two i3

igrnificant
areas where potentisal exists to improve overall farming

| systems
significantly. '

The present overgrazed and mismanaged rangs and pastureg rescourcss
in much of the country would benefit from & move toward more
intensive =systems which integrate aspects of crop and livestock

production. Any attempt to improve communal grazing lands will be
difficult bDecaus of wtilization and management constraints, and
forage development is  therefore most likely to be auur'“"+u1 if
concentrated on  individual holdings. Multi-purpose systems, such

asz alley cropping, maet these objectives. Alley cropping o%fera
ppportunities for simultanecus erogion control, soil fertility
improvemant, fuel supplementation, and livestock fesd production.
Interaction between highlands &and lowlands, where the latter has
surplus capacity to producs & stock of draught animals, should also
be erncouraged to reduce pressuwre on highland pastures.

Improvements in animal nubrition should not be viewsd in isolation,

but should be sccompanied by animal health measures Lo improve
productivity.
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Figure 23.
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TAEBLE é&.

SUITABILITY OF CROFS IM RELATION TO TRADITIONAL

AGROECOLOGICAL ZONES

Grape, citrus, sisal,
coffes, sUgarcane,

cassava, Bbanana and

pirneapples

Grape, coffes, sisal
sugarcane, tesa,

pineapple and enset

AEZ Crop Single
group GO
i
Fola L.2,3, 1 Fearl millet, finger millet,
saxl 1 haricot bean, sorghum, maize
7.8.7 1+ tef, soybean, sesams, rice,
i bensf, cotton, tobascco and
i
Weina 1,2,%2, + Tet, soybegan, haricot bsan,
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Savearal low cost alternatives for

at integrating good land husbandry with
are  listed below.

being Field tested

tha MoMA. They are generally applicable

The alternatives

Strategiles

include:

Forage strips (Dunds,
Exclusion sres improvemant
Backyard forage;

Undersowrn la&gumsss
Oversown legumas;
Conventional pastures;
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for forages development

alleys

torags production

whiioh arse aimed

increased forags production

@to)

Most of the strategies suggested are cwrently
by the Fourth Livestock Development Frodjsct in
to altitudes

helow 2400 m.



-  Fodder cropss
- Brazing management;
-~  Reduced livestock numbers.

The alternstives, with the exception of the last, are more or less
ranked in  order of economic potential, technical feasibility and

farmer acceptancs. Details on the character and applicability of
thesa shrrategles to different environments in Ethiopia are
discussed at length in MLUF Techrnical Report 3.



7.  SUMMARY OF CONSTRAINTE AND FOTENTIALS FOR AGRICULTURE

7«1 GENERAL

Thie chapter outlines the main constraints limiting agricultural
development in Ethiopia, the wmain potentials to be realized, and
suggestions on policies which could assist development.

Before proceeding in detail, it is worthwhile recapping on the
information presented in earlier chapters of the report to reaffirm
the natwre  of the global development problems facing Ethiopia over
the next I8 vears.

7.1.1 Population

owth. It liez at the bDase of most desvelopmeEnt problems now
facing the country. Feople require food to sustain them and this
dictates that adeguate amounts musht come from domestic agriculture,
or Afrom imports. This will rraEgqulre %ubﬁtantial increases in
production of 211 agricultuwral commoditis but Ethiopia’™s pressent
limited capacity to generate forsign emchange (mainly  through
coffee syports) dictates that su b31akwnzm agricultuwre will undsrpin
food production over the next 2T vesar

The first and forsoost constraint faced by Ethiopia is population

['l

Toled The extent of potentially arabls land.

The demand for food by 2010 will reqguireg on the order of 2.0 to 3.3
times  the preszent  produaction, depending on nutrition levels (sese
Chaptsr 2V, to esnswe self swfficiency. At present viesld leavels,

this would ms=an 2.5 to & times the cwrent area under crop in a

YEREI . Givern the areas reguirsments of ocash orops, fallow and
livestoohk productian, and the ocumalative arsa lost  throwgh
degradation talthough of limited influence wup teo Z010), it is
wnli ly that swfficgient sreble land would be aveilable in the

mountry  to mest  thesse nesds at present yield levels. Fer hectare
vields must thersfors incresage globally to meet the futuwe food
reguilremnants.

F.2 0 MAIMN FHYSICAL CONSTRAINTSZ AND FOTEMTIALS FOR DEVELOPMERNT
P General

Fhysical constraints  are generally maore colesr  cut than  those

related to policiss, but  may raguire substantial investment Lo
alleviate. Tham& are diszcussed below, togsther with the potentials
for  developmsnt. Twm 182,000,000 scale maps, one detailing the main
phyzical constraints and the other the development potentials for
the possible ﬁxpan=1an o imporovement of agricultwre, arse attached
tey the report for  further colarification. The first (map 1) is
Titled: "Fhysical Constraints to Agricultural Development"; and the

second (map 2): "land Development Fotential'.
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7.2, Moisture availability for crop production

The extent of arable land, as defined by the MLUFP, iz strongly
influenced by the moistuwre available for crop growth. The PO-day
dependable growing period (DEF) required by the definition, means
that anly 27 % of the country which iz otherwiss suitable €or
agricultuwe can be classed as arable. Marginally arable land is
that with & median growing period (MEGF) of mors than 60 days and
DEF  of lsss than 90 days. Eelow & &0 day growing pericd it is
umliPmly that any slgnificant crop production can take place. Some
13% of Ethiopia ig marginally arable according to this definition.

The arable zone

Within the arable zone considerable potesntizl exists for better use
of available moistuwrs, as indicated in the previous chaptar. fbaove
GFs of 210 davs, intengification of cesreal based systemz is
possible, togethsr with expansion of perennial orop cultivation.
Roots and  tubers, zuch  az  sweet potato, white potato and snset
offer hiagh per hectare production potentials, of bhetween 30 and 300

quintals. fipart Afrom food cropes, thiz zone alzo offers the
greatest potential for the sxpansion of cash crops such as coffee.

There is further potential for intensification of careals and other
crops  in the zone below 210 day GPs, bult this iz mainly confined to
supplementary forage production, gresn Manurs  Crops, or double
cropping systems which includs a short s=zason pulse.

Techniques and inputs requirsd for realizing the potentials
described are included in MLUP Technical Rsport 4.

Marainally srable 1and

Moistwe 1=z & seriows constraint for crop production in this Done,
but  thers i1s:  potential for mors intensive land wss. Some 134 or

2.9 million hectarss of Ethiopia ere marginally arable from a zoil
moisture standpoint. To date in Ethiopia, this is insffectively
utilized. Many orops  and cultivars exist which can make use of

short growing s=asons  of  betwesn &0 and 90 davys. In Kenys, for

wample, thers are short season verieties of malze, sorghum, and
millet which wield twice that of cersals cwra2ntly grown in the
moist songs of Ethdopia. Fulses which use such short ssssons are
zlso avallable.

l

Moistwre insuwfficient for rainfed cropping

Some  49% of Ethiopia iz non—arable, mostly becauwss of short growling
smasons  (less  than &0 days), which vary greatly in length and
starting date from yesar Lo year. Mozt non-ar-able land is found in
the lowlands and populated by pastoralists, whose livestoock herds
are  confined in their range by the availability of drinking water.
The spatial distributicon of watering points for livestoch varies by
smason  and  year, according  to rainfall patterns in a given year.



During prolonged dry periods, the movement of livestock herds is
strictly limited by the lack of water, and range corditions become

degraded arownd watsring points. Somz pastoralists have dug deep

wells in dry stream beds and other likely socurces of groundwater to
supplement  dry ==2ason water supplies and sxtend the rangs of their

haerds to more abundant forage. There iz considerable potentiszl to
extend water availability in the Ogaden and Borsna arzas  of
Ethiopia, both +throuwgh swfacs water harvesting in the wet szason
and groundwater development. The Land Development Fotential map
indicates where some of these opportunities exist.

Additional agricultural peotential exists in the lowland zrones of

Ethiopia for T devel opmsnt of natural gum  and incense
production. Appropriate tree speciss are native to the hot lowland
srnvironment. Simoe theres is a substantial domsstic  and
integrnational demand for these products, potential exists for

further development of the industry in this sone.

Recurrrant drought

The probl em of recurrant, gsevare drought in Ethiopia 1is a
constitaint that must ke incorporated into any assessment of
motential, becauss of  the dramatic s=sffect 1t haszs  on sconomic
devel opment. The causes of famine ars many and complex, but there
ig no doubt that drought plays a mador role in tipping thse balance
toward widesspread starvation and Su{faring Marginal subsistenc

agri:ultu’ . land degradation, inadeguats strateglic ressrves amd
storage Ffacilitiss, limitsd infrastructure, low dncsnmtives {for
peasant sector  production and numerouws other factors, incre2assz the
susceptibility of the ruwal population to famine.

The one wvariable that cannot be controlled in this scenaric is the
weathner, wEREW it & e both monitored and wtilizesd mor =
effectively. The lack of a widespread reporting network, for

example, that can provide daily rainfall data to & monitoring
centre  for  analyslis, raduces the effectivensss and reliability of
drought sarly warning. Given daily or 10-dasily rainfall dats
collected  over  many years, agrizultural planners could also devise
more appropriate farming systems for drought prone areas.

2.7 Tsetse infestation

This represents & sericus physical congtraint to expansion of
agricultuwre  in Ethiopia. Bome 2.8 million hectarss are infested
with tsetse, reducing the sustainability of animal-draught based
systems of agriculturs. Thesse areas  are indicated on map 1,
Fhysical Constraints to Agricultwal Developmesnt. The substantisal
impact of removing this constraint on the potentially arable land
can  be seen from the resultz of the PSC analyses contained in Annex
1. '
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7.Z2.4 Malaria infestation

Malaria is largely responsible, together with +the presence of

tsetse, for the limited cultivation in the western zones of

Ethiopia. It has been, and remains, & serious gconstraint to
sustainable development of &ll regions of Ethiopia where it is
prevalent. The *tent of sericus malaria infsstation is C=h«:w¢r1lc:)r‘x
map 1, but it is alsoc present to a lesser degree in most areas
below 1800 m. The potential gain from the control of malaria is
difficult to measure from available statistics, but it will bhe near
impossible to fully realize agricultural potentialzs in western

Ethiopia in the future without a malaria control program.

7.2.5 VMNertisols

Vertiscls &are & mixed blessing. On the one hand they offer high
agricultuwral  potential, on the other, intensive management is
reguired to realize  their full potential. The need for drainags
protection and thes high draught reguiremsnts are  the main
constraints to  the widespread use of Vertisols for agriculture.
Howsver, their gently sloping topography. depth, and  inherent
fertility maks them candidates for expansion and internsification of
agriculture, once the limitations are overcome.

f!

The management of Vertisols has besen resesarched by both ILCA and
ICRISAT with considerable success. The wuse of & broadbed and
furrow system to improve agration of the crop roct zone offersd the
mosEt  significant gains  inm productivity in trials condocted in
Ethiopia. Vaertisols respond most effectively under this management
syztam when fertilizers are applied. Otherwiss the advantages are
not  substantive, althouwgh the construction of broadbeds and furrows
whers sEas0nal drainags is particularly poor, may provide
sufficiently improved drainage to allow & marginal vield whean
conventional cultivation does not.

A notable feature of Vertisols in the highlands, is that above Z300
meters  thaey are more frost prone than other soils. The reason for
this ligs in their common ococurrence on bottomlands. Cool air +from
surrounding mountains  tends  to flow downhill  and creatse frost

problems overnight. Farmers have responded in many high &ltitude
rones by inoreasing the extent of Vertisols sown to osts, which are

tolerant of 4rost and theg somewhat poorly drained chearacter of ths
Vertiscls.

The area of Vertiscols in the growing period zone having qrast"*
than 60 davs MEP, iz around 7.4 million hectares. Becauss of th

dual character, Vertisols are shown on both maps 1 and 2. Fi
as constraints to the intensification of agriculture and, In the
second instance, as  oftering potsntisl for development  under
appropriate managsmant.

7.2.6 Shallow stony soils
Most of the shallow, astony solls  in northern Ethiopia arg the

result  of degradation  over centuries of cultivation and poor land
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management. Little can be dong to halt the degradation and reverse
the process, short of massive land reclammation and migration of a
significant proportion of ths popwlation. Soils which are lass
than Z% om in depth are particularly prone to the effectsz of
drought, gvan  in reasonable rainfsll years, because of their poor

moistuwre holding capacity. This i & sericus constrsint for
agricultural developmeant in  the srsas  affected. With  1lower
presswe  on the land, however, considsrable regenesration of natural
vagetation should take placs. Hillsids cieauré, together with

cropping under intensgive land menagement schemes, offsrs potsntial

for  improved food, livestook and fuslwood production, provide

popul ation Pressurs i reduced. Cegrtain drought resiztant
perennial  orops sduch az sisal, olive s;d graps might ée succ2ssfuly
cultivated in many such sirzss 4 appropriats re i £ T
carrisd oub. The sxtent of shallow stony s0ils has

on both map 1 and map 2.
Tu2.7 SBomil degradation
The effzot of degradstion on land productivity has beesn discussesd

at  length =arlier in the report. It eppesars that serious problems
resulting from  continuwed degradation are mostly confined to the

shallower goils of northern Ethiopia, whesre degradation is
advanced. Foar {the remaindsr of the country, loss in oroductivity

g to degradation will become & critical gonstreaint beyond ths

L] =N

P eevmar tima frame of ths MUUF, Howsever, it will becoms ssrious in

the next 20 vyvears and &ll attempte to arrest it st the ezrlisst
possible tims  should be meds $ow. The extent of s=2riously
degrading land is shown in map 1.

T.2.8 Steesn land

Land svEr B0V slope, in aress wherg meiszturs conditionzg are
slitabkle  for  crop  produaction, amounts  bto osoms 5% oor 401D million

hectaress in Ethiopia. Becauss of high esrosion risks undser orop
orodiaction, this lamd reguires  very spaclial managsment. In most
courtries  in the weorld land of thiz slops would not be cultivatsd,
but  land presswe  has  reEndesred 1t common practiss in Ethiopla.
Tdezlly, stesp lend should be ussd for foresztry, cut and carry
forages prodaction or, at most, paresnnial orop o cultivation. Wheare
not  cropped, it dism prezsently uwsed for livestock grazing, often
resulting i acc=lerated srosion bhscause  of  ovargrazing and

vegetation degradation and scoil disturbances dus to animal tracking.

14  the demand for land necessitates culhtivation of stesp
the futuras, thern at  lesast  20% of the aregs will be reguired for
conservation  structures, zuzh as  bench  terraces. Comvantional
conservation structurss can be replaced by an agroforestry system
in many  instancas, with cultivation taking placs between treae

lines=s. This renders the &area set aside for conservation
productive, Closing hillsides to cultivation and grazing and

substituting & system of cut and carry fodder for livestock, has
alsn  besn  demonstrated at several locations in Ethiopia and proved
both productive and effective in regenerating degraded land.
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Much of the land claszed as steep by the MLUF i included in that
whiich is already degrading rapidly. Where the estimated soil loss
rate di=  high (FAQ, 1983b), it is shown on map ! under this guisze.

Where erosion on stesp land is not estimated to be escessive, it

hag not been separated on the map. Steep land was considerad
potentially arable in the FSC analysis, but 20% of the land area

was deducted Ffrom the arable total to accommodate the conservation
mEASUIEes necessary  to sustain production in the long term. IF
otherwise classed as arable, however, the 20% waz still considersd
suitable for forestry and livestock production. '

7.-2.9 Unigue ecosystems

The remalining wnigue ecosystems in Ethiopia of greatest importance
ara the closed high forests of Bale, Sidamo and the western Fegions
of Ilubabor, Fkefa and Gamo Gofa. Theze resowces have special
significance for the national heritage and should be managed and
protected at state level before fuelwood demands cause their total
destruction. The wvarious national parks in the country are zl:zo
unigue escosystems Ffor wildlife preservation with potentiszl for the
devalopment of domestic and international tourism. Tha locations
of both forest areas and national parks are shown on map 2.

7.2010  Land suaitable for mechanization

Land =suwitable for mechanization was estimated from the Phase-1 soi
data hase and informstion on dependable growing psriod  $r
Technical Feport 2. The minimum dependable growing psricd was s
at &0 growing days, to allow for the futwrs possiblity of hiagh
input farming in low rainfall zones, comparable to that carried cut
in dryland anvironments such  as  parts  of the United Btates and
Australia. Goil reqguirements included a scil depth of greatesr than
100 om, w2ll drainsd, without sarious toricitiss and nons to slig
stoninsess Vertisols may alzgo be considered suitables
machanization, bt under  intensive managemant. They ars
compaction and require tractors with special capabilitiss
Aemiime ] drive. Another neso zary manmagsemeant feEaturs for swooss:
mectanized farming on Vertisols is drainage protection.

8
3

ook o
[~

.1.,
U
'U o]
|

1 area of Ethiopia whers thesg oriteris are met  is
dpprmuzmataly 17,9 million hectares, or 4.9%4 of the country. Thea
, £ Yertisols: iz nobt dncluded in this estimahe. fAraas ware
determined by the GILES gsographic information system in thea
LUPRD. A map  of thoss arsas with potential for mechanization is
included in Annexr 4 to the main report.

7.2.,10 Irrigation potential

Irrigation is gensrzlly considered to fall into threse
Ethiopizs largs-scals CLO00 ha  angd abowve), medium-scals
1000 had &nd ﬁmall«@calﬁ tlesz  tham F00  ha. In

large—-scs
potential
o f thes

zle rigation, 2 number  of  praviouws  studies on the
= hm»m heen compiled in considerable detail. The rezults
2 studises ars  incorporated  into the  Land zvelopmant



Fotential Mmap attached to this  report. Tdentification of
alternative large-scals irrigation potentiszl ligs bevond the
competence of Lhe MLUP.

Ferhaps the most important constraints for large-—scale irrigation
are T gxtent of suitable land, particularly in  terms of
topography and soils, as coszts rise exponentially whers sttensive
lamnd levelling works are required, Development costs of recantly
constructed schemes  in Ethiopia are around EB 20,000 per hectare.
Thiz makes the production of cash crops a necéaslty in schemss of
this type, in order to obtain & satisfactory rate of return on the
capltal invested and ongoing maintenance and running costs.

In recsnt yesrs, the groewth of medium—-scale irrigation has besn
substantial « az & follow-wp to the drought of 1984. Most activit
has beern  in Regions such as Welo which were oadly affected by the

~

1984  drought. Bmall-scals irrigation is the responsibility of the
SWCMD.,

As & general rule, there are conziderable opportunities for surfacs
watar harvesting in Efthiopia, due to  the high levels of runoff
which ococur during the peak of the rainy seazon. Elseswhere in the
world whers long dry  ssasons ooow, mazimum use 1is made of wet
sezson  runcff. This rot  the case in Ethiopia. The uses of

i

sed in dryland environmsnts,

arnd  the United States are worthy of
in Efhiopia. Thess  inzlude keyline
reading. The wuse of small ponds for
=] Crops at village-level iz another
=
n

innovetive methods of irrigation pract
such as  Australia, Israesl
investigation and trial

irrigation and water &p
irrigation o vmgetall
poesmibility which reqguires further investigation. Formds built
using ox-drawn scoops  and  communal labowe bhave bheen demonstratsad
viable hy ILCA and the MoA for domestic and livestock wats
supplies. They have furiher potential for wvegetable and  fish
productian.

7.2.11 Fisheries development

Considerable opportunites exiszt in Ethiopia to espand fisheries
production, with & view to both domestic and sxport merkets. The
Fed Sea and Fift Valley lakes are excellent resourcss from which to
Build an  industry which contribubtes significantly to the esconomy.
Azia in and Eurcope offer opportunities for export, as other African
countrries  have begun to discover. The general location of suitable
rones for fisheries development eare indicated onm map Z.

7.5 POLICY CONSIDERATIONS
o el General

Agricul turs policies generally have & more profound sffect on
production  than  most physical constraints and potentials, because
their effect can be felt in & very short time frame. & number of
policy lesues related to he government’s objsctives for
development in Ethiopia are discusse below in relation to the
findings of the FSC analysis presented in Chapter O,
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7.3.2 The ten-year perspective plan

Daevelopment objectives Iin Ethiopia are laid down in thHe +the
ten—-year perspective plan, for the period 1984/8% - 1993%/94, In
this plan, agriculturs is proposed to receive 22.9% of the total
investment of soms ER 42 million. The plan’s summarized obisctives
for agricultuws include:
-  tood self sufficiencys
-~ gatisfving raw materials requirement of domestic
indushtries;
- promoting producer cooperatives;
tnocreaszsed forelign exchangs ssrnings through coffee
pulss and ollssed sxports, improved livestock for
better access to world markets, and substitution of
agricultural commodity imports (eg tes, tobacoco);
—~ didentify more accurately the country™s natuwral
resowces, and conzerve and develop them;
-  strengthen links between agricultuwral ressarch and
xtension;
-  expanding and improving ssttlement programs.

Froduction  targets include an annuwal rate of increase of around
S.7% Ffor cereals, pulses and ollsesds. The aresa undsr cultivation
would expand by 1.&8% annuwally, implying that the remsaindsr would

come  from intensification. These targests arz suggestaed as overly
optimistic by the World Bank (19870 as  agriculiural support
SErVIOES would haeve to expand substantially to provids thes
fertilizer, improved seeds  and  other inputs ne pmzaqry to achieve
thi= goal. It also suggests that the lack of detail concsrning
production ncentives, credit  and  input supply distribution is a

i
mador weaknesz in the plan.

e o
; LIRS N

Agricultural policies and their influsnce on production

Grrain marketing and priciing

S~

This iz described by the World Bamk (19870 as the most important
disincentive to farmers Lo adapt new technology. The incentive for

farmers to producs  marketable  suwrplusss and Yinvest" dnputs and
labouwr in  improving their land is largely tied to ths economlos ot
production  and rigk/reward  ratio  of  thelr farming systems. Tha

gxisting policies regarding grain marketing and pricing CcEntre on
regul ated markesting of grain, including conpulsory guota deliveriss
by producers  to AMO o o Fived prices. The AMC prices have
effectively remained static since 1980, and are less than 0% of
import  parity prices for  the main grains (World Bank, 1287b).
While providing low-cost food for the wban population, it acts as

fh

a disincentive for p!GmeﬁFE. Trimut and living coshts have also
pacal ated zince 193 and the World Eank szt imates that the
purchasing  powsr nf pr*xmw paid to farmars has fallen by 24% since
then. Thi= iz furither sxacerbated by rastri o privats and
inter-ragional tr 1j?. The FPSEC analysld shows  thers is clesar



imbalance in  food demand betwesn regions which could

. : be sassd by a
fres movement of grain.

Coffme marboting and pricing

Coffes ig mar ket aed officially  through the Coffes Marksting
Corporation (CcMesy . Howsver, hths peasant sschtor cwrrently accounts

for  aver 9% of production. It is sstimated that about 40% of the
FOR price is obtainsd by producers, exdcluding a2 small additional
amount for exportesrs (World Banbk, 1987h). Improved production for
axport ism  therefors unlikely without incrsased producer prices.
Some  improvement might a&lso be obtained if inter-regiornal movement
of labowr for coffes harvesting wers nob restrictesd. i

Langd tanure

The high population pressuwre in many areas of Ethiopia has resulisd

in reduction in  the sizs of the average land holdings over reocent
YA E . Unless land productivity is incrzasesed this will result in
an  ever deorsasing spiral of minimal subsistencs, especially since

the cpportunitiss for generating off-Ffarm income are virtually
non-sexistant in MANY o the marginal production TONes.
Uncartaintiass aroaing redistribution of land within Fés, and
communalizati +  land  through FCz, has & tendency Lo @ia*aurage
investment i individual Foldings, including conservation (Worla
Barl, 1587 It furthesr  snoowragss  dnvestmeEnt instead  in
livestoch thdeg » which hesz negeative feedbsack on conssrvaticon and
land productivity in gsneral.

ag
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7.35.4  Producsr coopsratives (FOs)

The formation of producsr Ccoopsera 18 LA & § &z part of the
government®s ten-year perspective plan. Incerntives in the form of
inputs  arse provided to farmers bto encowrage them to doin POs.
Recent pressuwe on land has encowraged farmers to resconsidsr thelr
initial reluctancs to farm LcllemtiVuly as the shortage of drauvght
oxern in many Fas cean only be solved through sharsd rezowrces. This

iz ons  of ths =
whean intervieswed
arid southern Shewa

LrangeEst reasons ”tagwi hy farmers for dolning FOs,
by the LUFED during ssmi-destailed surveys in Godam
(FAO, 1987b,e)

Despite the relsative advantages of incentives and subsidies rot
available to Pas, PCz have nobt shown considerable production
advantages over FAs. Az all grain must be sold to AMC at Fix

=
grain prices, incentives are also as limited in Fls as they are for
Fve . Frovided membership of FOs is entirely voluntary, there is no
Feason why, with the advantages of shared resowrces, that Pls

carnot perform substantially better than they have in the past.

7.R.E Villagization

The main purposes of villagizetion is to improve community eccesss Lo
government  services. fesociated benefits  include  reducsd soil
degradation and generally improved land utilizstion. The procsss
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at. the time of writing (February 1988) is well advanced and the
impact of this policy is  already bheing ssen in some  arsas.
Villigization involves the physical movement of households to one
or  saveral central village sitesz within esach P& In theory these
sites will receive the advantages of certain services from the
Govarnmant, such  as social sgrvices, roads, extension services and
input supplies, and  =zo the overall cost of these shared resourcess
minimuam cost.

will bring bhenefit to the majority of people at
claimed by government that

Apart from improved services, it s

religf efforts 1n time of drought and access to modern methods of
cultivation, such as mechanization, will provide improved
production  and food security. Familiss retain their sxisting plots
of land and livestock owner=zship remains individual.

During The translocation gtage the process with
subsistence production, simply because of the time taksn to
physically relocatse housses. Although  attempits are mads to time

operations in  such & way that they cause minimum disruption to
farming scheduless, the process inevitably causes disruption. This
iwm  only acute, howsver, during the imitial stsges of transformation

from  the traditional system to the new, but soms disruptive aspechs

do  lingsr. For esxample, fearmers commonly have several scattersd
rlQF:. Freviously, =ach ong was within reasonable walking distance
of his house, &g that was part of the reason for choosing his house
location in the first pla:&. With villagization taking place, more
particularly in moderatsly populsatsd  arees, walking distancs to
plohs is substantislly graatser, cresting and an additional burden

for farmsrs.,

simcsE the

Fesettlaemsnt las besn &M ongoing process i Ethiopia ¢
= iliss were
-

1?”"1”4 drought and the snsuwing famine.  Some 44, 000
tled by the RREC, formsd aftar ths drouwght, in the

With  the dev i3 :
1?84ﬁ the Government ha
at including soms F00,000

There iz some doubt r
original settlements,

Considerable n+QFNwt1c
for  h ! ard
the need for

im ono longer  in dath
Empl oyment mppurtumlaiaﬁ

ECAITIIE i di-ought & BE ¥ Y
out-migrati pupulst orois to suwrvives.  ohe problem is L
fimd  the alternative to resstbtlament, in  itz=s=slf an
Hpenslve XEHRE, 198&), or Yo at least minimizs U =

o bhe ®oon prnebttling people.

Expansion  of cultivation trorough valuntary migration, supportsd by

Governmant, would sesm & desirable  solation at thiz tims. Site
selaoctlon o THEW suztainable communitiss ahould ba the
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spongibility  of the GeE, as technical compestence fmr thiz purposs
gxniats within its various ministriss. Untortunately, this will
p]aca additiconal stralns ]yl alraady QVEF&LFLtuAuD Manpower
resowrces in the bovernment.

Considerable emphasis showld be placed on =01l conservabtion in
conjdunction  with new concentrations of population, sspecially in
western Ethiopia where the environment is more susceptibls to
erosion  damags  from  intensive rainftall once the denss natural
vegetation cover 13z removed. New settlers &lso need Government
support  until  the ssttlements becoms  self-sustaining, but  all
efforts should bs made Lo gncourags this at thes sarlisst possible
timeg after thelr relocation.

Resettlement is, unfortunatsly, & temporary solution to alleaviats a
mor e fundamental proinlam, ovear-population. iless population
control measures  areg  taksn and agriculture made more productive,

HH

food  demand will outstrip production by 2010 and ths population
will @&again Fface & Afood crisis without additional land being
available for the expansion of cultivation and ressttlemsnt.

7.3.7 Mechanization

The sxtent cf land suitable for mechanization is discussed sarlier
'

in this chapter. The GokE wishes to expand mechanization, mainly
through  the wuss of tractors (World ATk, 12880 . The main

constraint  this  imposss  omn the sconomy 1s bthe need for foreign
grxchange  to purchasze  and maintain  the equipment requiresd. With

individual peasant holdings diminishing in size, the uss of
tractors without collective Ffarming would sesem contradictory.
Also, since  labowr 13 concentrated in the agricultural sector
alternative gmployment  must be found  for  those displaced by
mechanization. The non-farm  e2conomy  is  nobh yeh growing at a

sufficiently high rate to accommodate this movemesnt according to
the World Bank.

With ley 4, 5% ot the country suitabkls for
machianization, it may be mors appropriate to consider
meEchanization other than tractors.  Many d@valapimm o
example, have had success with hand-held cultivators
thiz dirscticon might be considered as this form of mechanization ig

i

applicabls  on  much stonier  and  stespesr soils than are trachtors.
Ary increasea in mechanization should relieve draught  animal
reguiremsnts and, therefora, livestock numbers, with concomitant
benefits For land managsment. Given the cultwal importance of

livestook for othsr than draught, this is unlikely in practissa. 0On
the deficit side, the ocoet of eguipment and spare pearts for
mechanization must =till coms from forsign exXohangs  ressrves.
Training in maintenance skills would alsoc have to be expanded e
sub~Faglonal lavel, and possibly BC-level, to maks such & scheme
practical.

7.5.8 State Farms

State Afarms are vigorously promoted by the GoE. Their inefficient
wse  of capital and high percentage of skilled manpower reguired to



operate  them has raised guestions about the wisdom of gxpanding

this zector ot agricul ture without first dimprovimg their
profitability (World Rank  19287h). With high levels of ski 11l=d
METE CWer ard  considerable finsncial rescuwrcss their role is

probably best confined to specialized aspects of agricultur@ where
they have & comparative advantags, such &g cotton production,
industrial and commercial CIrOopRS., improved seed production

and
livestock improvement. ‘

o4 INSTITUTIONAL ISSUES
7401 Beneral

T taks full advantage of resource potentials in Ethiopia and to
overcomsg  the physical  constraints limiting production, not only
must policies stimulate the agricultuwral sector, but infrastructurs
and  institutional support must be avalilable to pubt the policies
into effsct. Some of the more significant institutional issues

Al
discussed below.

7.4.2 land use planning

Scops  exists i Ethiopia for land use planning at many diffsresnt

levels: From  reconnalssancs studie

ui

conductad on & national =zcale,

te village lesvel planning. At dte 1ncapu1am i 1978, the LUFED was
O1VEN, among other  things, the mandats to carey  out land-use
studies, land regi sty Oy praparsa directives for polioy

ati
decisions, and to regulate la nd"uae.

Over the past

= the LUFPRD has only carried out functions
connected wit

h the flPB: of these obiectives, by conducting land
use studies. The fledgeling department has, unfortunately. not had

A
T
in
sufficient experisnced staff or time tao become involved in the
t

[ . ry " - g e 3 A e - . e -
othsr arzas suggessted in its charter.

Mosh mE s far carried out by the LUPRD svaluate the
potasntis o agricultures. Suitably gernerslilzosd
FrEconnals z  of the sntirs country have besn r-njuut@d
with the e of  the  FAQZUNDF Azzistance to land Uss
Flanning mroiect. SBawaral Eﬁmiwdﬁtailmd studies, whiach

cover  arsas  of
with FADQ/UNDE

D00, 000 he each, have also been completad
0.

studiss provide
but  do not

p}wm@ fad Tl

wce on land potential for
ituts  land wuse plans whiash

the gr T realize pc*&ntisla, L
1mprmvmmemt5 slech az allsay cropping, conservatlion works, or
of hillszides to livestook, will not be attempted by farmers
adequats consuliation iz maintained betwesan farmsrs arid plannesrs,
and  the benefits of lternative technologies are demonsitrated.

Thus, a nead s4ill exi in Ethiopia for systematic, “grass-—-roots’
land wze planning to  the snable the widespread implementation of
improved agrizulture.



Bomsz  attesmpts at mors detailesd planning, im both sub-cstchments and
at. 8C  level, have been attempted by other departments of the Mod
(g BWCCFMD  and  FLDFY, but thers is & clear reguiremsnt for the
coordination of these efforts, a role ideally suitsd to the LUPRD.
Serious consideration  should, thersefore, be given
additiconal arms  to the LUPRD, to develop land w:
which provide 8Cs and FAs with suitable
resourcas and advics on land use.

to attaching
p]anning methods
amants of their

Only by making uss of the regionsl network of skilled shaff in the

:3

MoA  and  coopegration of €0z, can significant change be mades in the
agricultural seotor over  extensive  arsas of the country in the

short o edium  tarm. Otherwiss, the pool of skilled land uss
planning s*aff will bz too small tm provide sufficient coverags for
amall-=zcals planning. Fortunatsly, the ba=zic =kills to train
Awraia shaff in  ths ‘uﬁquﬂntmla of zondusting swddficisntly
detailed, vyet generalized, surveys of 8Cs and PRz, already s-ist in
the LUFRD.

7.4.% Fezearch

IAF. This is the Governmental crganization in Ethiopisz with
primary  responsibility for  ressarch. Most

concentratead o plant bresding,
oot fme, limited information, howsve
and potential of loecsl csEresl varis
advantagses of improved varistisez over
adeguately demonstreated 1in  adaptive =i tEe,
Fessarch in  food crops thas tznds to demonstrats wha nozzible,
rather than what is feasible for smallholders, who ﬁmnatitut@ oy,
of farmers.

+ o thse ressarch is

ature
tha

1

heen

m’ﬁ

Disssmination o f technalogy ig a&lsc & problem, becauss of
imad@quatﬁ linkage:s hatween ressarchsrs and sctension (World Bank,
19870 . In particular, rsg ch o is most oftsn &imed at the high
1nput farmar, primarily  stats  farins, end conduct=d in isolation
from extenszion, which iz aimed &t the emallholdsr,. More adaptive
research 1s thersfors  recommsndsd by the  World  Bank (1987h),
particularly since meost production comes from : holders and
modest  improvemsnts 1In this sector promiss the mational
gains in the short to medium t@rm.

ILCA, Of the non-Governmentsl  organizsations carrying  out
agricultural ressarch  in Ethiopia, ILCA is by far the largsst and
most  relevant. Facearch is not confimned to livestock per se, bhut
touches  on production  systems  in which livestosk ars an integral
component, which appliss to mogt farming systsms in Ethiopia
ANYWAY . Consequently, & numbsr of cooperative  programs ko
transfer improved technology to fermers are alresady in operation
hetween ILCA and departments of thes MoA.

Relevant research programs  at ILCA includes the Vertisol program,
intensification of cropping systems -~  including alley oropping,



ox-traction studies, pond construction utilizing oxen-drawn scoops,
animal health and nutrition studies, improved mnlmal production
systems, drought monitoring and pastoral syvstem studies.

7.4.4 Extension

Frior to 1979, extension was carrisd ocut through EFID and included
MFF prodects  sponsored by IDA and SIDA. The firsh project, MMPL,

Was limited in extent to regadilly asccessible areas i high
potential zones. MPFFL ig considered a success by the World Rank
(1987b), but the unfavourable termz of trades said to exist by the
time MPFZ began reducsed incentive to adopt new technology and
lessened the impact of the second pr dsct . However, EFID is
generally considered to have baen & sUuccess  up until it was
dishanded in 1979, Extension activities have since been carried

out by thse ADD.

ADD  opsrates through FRegional and Zonal officess, spresading the
concentration of  suitably trained extension statf throughout the
country. At the time of writing (February, 1988), the MohA was
preparing to ageain reorganize  ancording to new  administrative
o on 25 Regions and 4 Autonomous Fesgions.  This may

boundariss Dasa

cauwss Further, temparary disraption to thes exntension services whiah
ig already hampered by shortages of ekillsd and experisncsd staff.
Far wtension to be more effective, soms

resources o ar #ritieal &

World  Bank {1 improvs b

andg B0 laewvsl would o

transfer of oroven Yalnts emilitEg Lo Farmerts fislds.

e e
W )

ibution of inputs

= TR J 1 o
7405 Supply and dist

ThHi= A
The o Mo,

i

rmible  for
inputs,

i
Im addition, it is re

1 .
ponsible for the storages a&no
511 agricultural inpubs.

AISGU currently  &cts & &n importsr and wholesaler and plans sxist
far further decentralizetion of retsail sales to PA and PC membaes
thrmugh “al=. The World Banlk (19870 recommends AISCO razgionalize

supply  and  distribution of  inputs and progressively transfer MoA
markating to S5C cownership and opgration.

—1
-
|
-
0

crganization haz responsibility for producing improved
for okl the stats and pEasant sectors. It is sstimated that

Dnly e ed farmers  use improved sseds (World Rank, 1%987b).  Most
Bal s improved sesds are made to state farms (over &0%0 . Sead

production is largely carrisd out on state farms and only limited
amounts of certified seeds areg produced. In the past most sesd has
been classed as improved and nat certified. rHowever, the number of
cmrtified  new varisties coming from IAR has been limited according

i
=}
“+



to the World Bank.

More coordination between AR, MoA, and AISCO and the extension
sgrvice will be reguired before the full bensefit can be gained from
improved sseds

7.4.6 Agricultuwral credit

Government sourced oredit ig available through the AIDE, CEBEE and

AISCO. Frivate savings channeled  through and informal retwork
supplement that &available through Government. 0F the oredit

stended  to agriculture  in Ethiopia through the AIDE, ths peasant
sector receives only 44, with the maior shars (40%) going to state
farms (World Bank, 1287D).

According to  the World Eanh, GIDE has sericous arrears problams,
creating cash flow difficulties. Thse reasons include old inactive
loans, inoperative logans to Egate farms, operating weaknesses in

the banking system, uwunfavourable economic conditions  for the
peasant sector, and opgrational problems in industry. Loan status
in relation to coffas cooperatives 15, howsver, gensrally

favourable.

Input credit to the pegazgant ssctor haz zo far besn administersd by
the Mof, with the AIDE providing funds In the futurs, the CBE may
provide coredit to agriculture, but does not pressntly do so. 0=
arg  1noreasingly & channsl for input cradit and developmenht funds

from AIDE for investments  such as oxsn, flow mills, and stores.
The marksting  and 1nput oredit roele of 8Cs 2 particularly
important in coffege marketing and  providing advances  funds  to
members  for  ceresl purchases by AMC. Improved ac aumu1rq and
adminmistration imn 2Cs will be of particular impmrtanau o ALDE and
gther oredit organizations in the future.

Ui



8. CONCLUSIONE AMD RECOMMENDATIONS

2.1 GENERAL
d.1.1 Global iszsues

The work undertaken during the MLUF has highlighted several
disturbing trends which are undermining not only sconomic progress
im Ethiopia, but will challenge the well being of indivicual
farmers throughout the country over the coming LO to 2% vears.
particular, the population supporting capacity analysis indicats

=

-t

rn
that population prassuwre will raise the demand for food and energy
resources to levels which cannot be met, at present lavels of
productivity, by the simple expansion of cultivation. This can
Dﬁl“ r@ault 1in oa declining spiral of nutrition and welfars,

tacerbated by the inevitable effects of periodic drought, unless
51gm141:an1 change takes place in the agricultural &actor in thes
short to medium term.

The overriding recommendation i1z therefore that rescurces s=hould be
allocated 1mmadiately towards ach1av1mq the long—-t=rm ooisctives of

increaea
inores

=0 &griotldituwral output. decreazed population growth, &noc
2o rbrition and welfare levels.  Many m% the subssguant

recommendations are directad towaros generating thasss aut:amaa,
@ithar throwgh direct impact or through cr&atlmg an environmant

conduoilve to thesze developments.

8.2 ECONOMIT AND 30CIaL COMDITIONMS
8.2.1 Fopulstion ang fooo demand

opopulation trends contlinus, the population of Ethiopia
will ke 7 million innabitantsz, ang 78 mlllzmm Uy VHLD.
Thts compares wilth 42 million in 19830 Depending on

mECE reEgarging economic growth o in the intervening years, Dstwsan o
and A4 tomes as omucsh food will pe reguared in 2010 than 1 1988,

1
That iz, betwesn 123 and 22 million tonnmess of grain aguivaients.

To meset this demnand, with inorsased consumptlion levels to provide
adeguate mutrition, would reguireg an @conomic growth rats of arcunc
Evooan bhe agricultwral ssctor and 8% oin the non-agrioultural
sector, over & period of ZE oyvears. rowth rates this hagh have
rarely been achieved in the developing world, =t alone sustalned
over such & long period, sven in those countrigs with substantially
graater irrigation resouwrc2s than Ethiopia. Davelopmant goals
will, thersfores, need to be set at mors reslistic levels.

Fapnusing population grawth by 1993 would lower food demand
sigrnificantly by Z010. A reduction in popeleation growth, for
mrample, From 2090 o 2070 anmum by 1995 would woin 18




million less people: Lo provids for in 2010, It is thersefore
recommendsd theat wgent consideration be given in Ethiopia to
eEtablishing & population control po ioy which esncouragess reduced
populaticon growth at the sarlisst sildle time. MHowsver,
decraasing population growth also BILAL R imprmv@d ' 3mmhic
growth, in order to incrzase nutrition, health

this is

fw i ion, &ndg
sibls iF prevailing =conomico camditimm: .hrmlL.

It ie alsc recom
drought and orop
sigrnificant numbe

reas with conti
1w immwdlat% &4
=

Mistoriss of
o im relocating
a voluntary
EoLE & Lemparary
1mm populeation, but & necsssary

BUppOrts.,

i}
migraktion OO EME arEiEth by Emvermm@muu
2

solution to the pro
ons as history 1mdzr.t_-

8.2.2 Fuwsal income generation

Fourel incomss pro

i

an altsrnative o +D+m1 dependsnos on

oF

subzistencs sgriculturs. Incomss can by improved by sxitsns:on
the orop and = bossonors, indrd
pronmoction of rural industre

to the implemsntation of
e

cructuwral development and
Incressed smphasis should be given
oprions, but care nseds to be

rgad that smphasie on programs such as “food-for—-work’® doss

o gplace farm labow ftoo apruptly and undermicne local
agricul tural promu:tiﬂu, Various Qp:crthu*u¢um for ruwral incoms
pensration sre ldentifiad later in iLh chaphter.

8.5%.53 Land tsnure

Because of
& result of

of parzaaic.raﬂii ribution of land in Fhs, az
z21ng population and/or the formation of FPCs,
farmers arg realuctant to trsat their assigned land &z an investment
worthy of conservation effort and inputs which will 1mprove its
long term productivity. The rsdistribution of land e
minimizad 14 psr hsctsers produaction iy hhes m%dium to
long tsrm.

8.3 EMEREY COMEIDERATIOMS

it}

wdel Baeneral

Analvses of the demanag for fuslwood csrrisd out by the MLUP miszszicon
indicats that Ethiopia i ocwrently im & Srisis ittustion with
regard to avallability of srnergy for cooking and rural construchion
matarials. The estimated net demand for wood over avaellability of

over Z% milliocn o%/anmum by 2010, indicates Cthe magritude of thea
T BRErgy sourocass Lo
at

shoartfall 1n available \

fuelwood heve not vet besn demonstrated viable in Ethiopirs, other
tharm the buwning of animal dung, whiszh has negstive fesdback on
geil nutrition and sgriculture in general. An osEnsEray peolicy which
takss account of thsse shortcomings muasht = formulatsd in the short
term to offset degradation of remaining resourceEs.
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8.4 MAIN COMETRAINTS TO AGRICULTURE
Bedal Maln physical constraints

The main physical constraints to agriculturs identified by the MLUF
mission include:

-  Limited and variable moisture availlability for crops;

- Martisols;

- Shallow, stony soils;

—  HBoil degradation

- Bteesep landy

-~ Malaria inftestation:

- Tasetze infestationg
These factors primarily limit expansion of the area under
cultivation in Ethioplia. Each is discusssd in greater detail

elow.

Moilstuwres avairlability

Below & limit of &0 days DEF there i1z little that can be dong Lo
overcoms lack of evaillabls moistuwre for crop production, othsr than
through irrlgatimn. However, 1t is strongly recommended that
ressarch begin immsdisately into the potential for short szsason
crops and cultivars in the marginally arable (ls with S0O-20 day GF)
zome of Ethiopisa. Damonﬁtratiam trials to indicats the
ppportunitiss for intsnsification of agriculture through better uss
of avallsble molsturs in more SSCUrsE oroapping Tonss 15 also

e ommen o

Recurrent ocrought is an inevitaoles festws of the snvivormnment in
Ethropia, but it mus e monitorsd mors effectively and improved
provizion mads to ameliograte its devastating effects. Upgrading of
the meteoralogical network to providse more timely and extansive
coverage 15 & flirst c“wp in o etter derocught monitoring. lﬁpuLa i om
meEteorological ] :am Alﬁa aszsisht. Strategis
effect of drought muat lude sxpansion of the rur
devel gpment of adeguat srasge facilities and strateg
of grain. Much of Ethiopia will continue to sxperlencs drought,
a
!

@s b limit the
1 road metwork,

r w

sl

put degrading farmlands and rising population will exacerbate its
effects unlesz the sugoested improvements take placs
VEAS.

Vartizols

Systems of management are available which can render Vertisols mors
productive than 1 generally the casse in Ethiopia. I particular,
the use of broadbeds and fuwrows should be encoursaged through
extension and SC level planming efforts.  Thers oast bDe inocentilve,
howewver, through improved terms of trade and greater sscuwrity of
tenure, befors farmers will use Vertisols for other than communal
grazing lands.

o
wd



Shallow, stony soils

The conziderable extent of severely degraded lands in northern
Ethiopia, where shallow, stony soils predominate, cannot support
the population currently living theres. This is evident from the
continding susceptibility of the region to famine and the clear
indications in the MLUF analysis of the low population supporting
capacitises in northern Ethiopia.

Outmigration, reafforestation and hilleside closwe to livestock,
combined with cut and carry forage production, are recommended in
consultation with farmers. Research into the possible introduction
of drought resiztant perennial orops and innovative systems of
gmall-scale irrigation iz fuwther recommended.

Steapn lands and soil degradation

Stesp lands are generally forsmost among those susceptible to
accelerated erosion and for conciseness are discussed here together
with soil degradation. Although the most seriouws effects of soil
degradation in as yet productive lands will occuwr in more than 23
vears, the ssricusness of the long term praoblem should not be
underestimated.

Action must be undertabkesn immediatesly to arrest sccelerated
degradation, partlcularly in thoss Awrsaldas whsre 15 has been
demonstrated to be most severs lsas Annex 2). Improvements <
made through intensive conservation programs, but emphasis should
be placsd on the need to use methods such &as alley cropping,. which
inorease productivity while at the sane time conserving soills.
Without increased production, farmers will lack the motivation

PR ERE B S g

szalry to voluntarily participate in consarvation programs,

Systemsz of agro-foregstry are recommended for steep lands, making
full wuse of perennial orops, livestocok exclusion and cut and carry
forage production where possible.

Malari tntestation

i

It is rescommended that malarisa control programns e intansifisa in
thoze arsas of the country where highland families are bDeing
resettlad. Highlano peoples have little resisztance to thisz dissa
and serious outbreaks of malaria 1n new viliagga havas the pobentia
ty decimete the popuwlation at some stage in the futurs.

1

Teetse contiral

tii

Cultivation in mewly settled argas in the western regions ot
Etrmiopia will remain dependesnt on animal drawght systems for the
next 25 vears. The control of trypanosomiasis iz thersfors vital
to the futwrs expansion of cultivation in these localities,
Control on & modest zcale has been demonstrated in Ethiopisa, but
this program must be stepped up to ensuwre sustainability of
agricultuwre in the western zone. This should be & priority

P&



activity assccociated with the resettlement of

farmers from other
areas of Ethiopia.

8.4.%2 Terms of trade

To stimulats the intensification of lmﬂd uze the terms of trad
must be improved in the agricultural :ELLQF This can he

accomnplished bys

- providing & more efficient and timely aupﬁly ot inputs,
possibly coupled with input price adiustment by Region,

to stimulate reglional spescialization bassd on differesncss

in production and transportation costs;

- modifying the role of the AMC from sacguiring obligatory
guotas Hrom producer and services cooperatives, and
peazant assoclations, Lo & buver and seller of last
resorty; the AMC would set a floor price for farmers and
a celling price to consumers, thereby stabilizing
markats and avoiding excessive marksting margins to
traders;

- dncresasing thes AMC oricss to levels more in linmne with
marbet pricssg

- allowimg i

to by dirsctly from peasanis
Lrroughout
-  allowing Lo ke movsd &ng

traded fr

2ilabkil
J..

ik A

imul ate

progduotiom wil
intrastructurs
impraovenents.

Larnd wze olanning

Thers iz an wurgsnt nesd for ges Tavel, lmwd wee planming
Ethicpia. A 80 lawvsl, consalitat mndng

being investigatsd by the FLDF could be coordi LUPRLY,
with aspproprizts inputs from other dapartmeni: This
a role well suitsd to the LUFRD, bDut staff and facilitiss ars
limited and 14 is racommendsd that consideratd e given to

97

in

Lo that

is



attaching additional staff to the LUPRED to wrain Awraia lasvel shaff
of the MoA to implement land uwss plans on the grourd.

It iz also recommendad that consideration be given by the LUFRD to
the including land utilization types with modest technologicsal
improvaments which are attainable by psasant farmars, in addition
to the high and intermediate levels cwrrently used by the
department in semi-detsiled land svalustion studies,

ot

Resgaroh and @dtsnsion

It die recommended that more sdapt
IaF and that this includs detai
of local varistiss of crops.

sitability of shori ssazon orops

extent of marginzslly arable land in Ethicpia
hetwaen the boE and non-gavarnmental organizations
to be encowraged.

) rﬂ%wﬂruh e conducted By the
C v

Improvead diaaemlmatimn of re roh o reeults to the exteneion servics
18 recomnmendsd, to o 2nswes that the besnefits of ressarch reach
farmsrs” fleld@ a2t the sarlisst possible time. Thisg will alzo
ragulrs improved linkzs hetwesn sxtenzion and grass-roots, lsewvel
lamd uss plamnming. Some concentration of sxtension staff in ars
of pa:@m~1a1 Wwill be nexo ary in thse futuw e to avold the cwrent
dilution of manpowsr razsolrcss. Aezlztancs for stsfd training must
alsd be & p;¢uFlLy.

e}
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Supply and distribution of inouts

Thz small percenteage of individoaal farmers wsing inputs such as
fertilizer, herbicidss and improved sesds is indicative not r“raly’ o
the cost, but of poor supply and distriboution on & national zcale.
Thess factorz must be improved, togsther with the avellability of
credit, 1f the smallbolders prwmently responsible for PN of the
food production in the country are to achisve substantial
improvemsnts in produastivity.

8.5 POTENTIAL FOR IMPROVED CROF FRODUCTION
8.3.1 Ganeral

alysis indicsate thet thers
& land in Ethiopia to extend thse

hy & to 2.4 ti the curirsnt arss. Howswver, the land reqguirs
fmad Ths oue for draught and sapporting livestook has bheen
estimated &t 1.7 timss that required for human food production,. Az
a resdult, there i lnswfficisnt land to fsed both thse prodscted
human population and the livestoock at current levels of food-orop
and forage production. It is thus imperative to intsnsity
agriculture by increasing vields and by ralzing the fesd
availability for livestook.

Results of the FS
potentially 1




<& Intensification of crop production

Lequne~bazed technolo

The high economic cost of fertilizer suggests that legume be
technology offers a more sconomic alternative whi

managed by farmers, but has=slc resesrch ig reguir
widespread introduction of the technology could be attempted.
Approprisate rezearch zhould thersfore be undertaksn by the IAR at
the earlisst poszible time. The success of such technology will
also depend, to & large extent, on the introduction of policiss
which stimulate farmer incentive.

Herbicides

Froduction loszes dus to weeds are very significant in Ethiopia.
Considerable gains Zan be madse by the uss of herbicides bhecause
cuwrrent wesding praciticesz, sspecially in the smzll grain czreals
are insufficient to contain thse weed problem.

There is potential for the local manuwfacture of herticidess which
would alleviats the cost and sncowrags more widespread use of the
technology. if pre-emergencs herbicides are used cother advantagess
includes reduction in ths number of plmuqhiHQE when preparing the
seedbed snd conssguant reduction in pesk dreaught oxen
rﬁquiramﬁn'“ The risk of soil dfqrauﬁ?jun iz

thers srs shorter pericds when the =01l is bars and unmrotactmd
from sarozivs agmrall.

Interneified managenznt svstams

A

Additional means ars availabls to ralise the productivity of rzinfad
crop produaction in BEthiopisa, through more intensive land
managemant . They include interoropping, relay oropping

rdaerzowing and allsy Cropping. Al oot thes
uae of availabls molsturs. Although thers i

introduss all of th=ss systems in differsnt -
poterntial of alley cropping iz particularly high and
discussed in oore detail.

The growing ragu o food, livestook forsges, fuelwood and
ion, indicats that slle

the nesd for ‘ 2y Croppilng could
weall provids 1aime in 211 of these areas 14 introducsd
M

il
|
it
Ll H

=t
G & wids 2 in BEthiopia. It iz therefors st
that approprists incentives and extenzion azsistancs be provided to
farmers to encowrags the introdaction thiszs technology where
possibl .

ngly recomnmanded
=5

H

i

B.%.7% COrop diversification

The land switability assessment conductsd by the FLUF indicates
that thers is considerable opportunity for diversificacion of crops
and Ffarming zystems in Ethiopia.Diverzification offers a greatsr
dagres of protection from the effescts of diseases, pest attack and

L_-
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drought than dependsncs on a monoculituwrs or limited rangs of
Crops. Howewver, bazic research and incsntives to produces & wider
rangs of ocrops and cultivars are reguired before a greater degroee
of diverszification will bescome sttractive across the board to

gmallholders in Ethiopia.

Ome area of potential diverszification in Ethicpia which dessrves
gmphasizs is the expanded production of roots and tubers, including
enset. Fer hectare yields zuggest vastly more favourable returns
in terms of carbohvyvdrate than cersals. Drawbacks are that roots
and tubers are mainly suited to higher rainfall zoresz and
piproducts for forage ars limited for crops otbther than sweet potato
and enseat. Theres zocial acceptance iz also generally less,

Dezpite thess limitations it is recommended that farmars be
encowraged to incluwde more roots and tubers in rotations with mors
favoursd cersals,

8.5.4 Coffes and other rainfed cash crops

The coffee ssctor c&n provide an dmportant sowocs of incomes to &
gigriificant section of the rwal conmunity as well asz Lo those
involved in dts marksting. A number of Awrajag identified in ths
FEC analyvsis as over supporting capacity bhavs high levals of ruwral
incomes gerived from coffes, which ensurss their wurvival
trdependent of subslstence food production. Cwrently, loocal
demand is suppressed by price policy. Fotential exists for fuwther
developing sxport and domsstic markaets, but production is limited
by warious factors.

It is rescommanded that issuwes supprsssing production, such as
labow availability, taxation and marksting be inv cigated Lo
detesrming their impact on vields and the necessary correctives
actions takan. It 18 also recommsndsd that thoss AwWradazs with
coffes potential be further investigated to idesntify switable

locations for Feazant

Cooparatives.

production by Associa
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s i

i

Ut
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Dther cash orops with potential for incres
include, graps, olive, cotton, sugarcang, =i
and vegstables. Irn semi-arid areas, inceEnse

possible.

All of these orops arg suitted to production
small amount of preslimainsery ProceEssLMg Can

utilizse available labow and incresase rural
invastigation into the potential for such a
particulsarly in drought prong aress where d
as sizal can be grown, should be instigated
alternatives to out-migration.

100

G'mu rural

tions and Producer

imcomes
zal, ollsesds, fruilts
production is

im FCs and 8C=s, whare &
e organized to better
IMCOMES . A
gri-industries,
ryland psrennia
to seshk out

=i

als such



8.3.5 Irrigation

Exiesting studies suggest more than 2 million hectares are switablas
for medium and large-scale irrigation development in Ethiopia.
However, this figwe includes includes substantial areass of
Yertisaols which reguire specialized management and sguipment to
sugtain productivity. In sgdition, the development and management
costs of recent irrigation schemes has proven to be high and the
time for development considerable. Despite thess drawbacks, large
and mediun—scales irrigation of cash orops should bs initiated where
it can be demonstrated to have sconomic potential.

There are also substantial opportunitiess for small-scals 1rrigatian
development, utilizing water harvesting, diverszion schemes and
groundwater development where appropriate. Developmentes of this
king shouwld be given priority for oredit through FCs oand

shown to be sound.

8.5.6 Mechanization

Because of the high foreign exchangs costs involved, limitsd
maintenances facilitiss, amn excess of labow, and limited area
asuitable for large-scale mechanization, 1t i recommendesd that thes
wuse of tractors be conftined Yo state farms and coopsratives in the
ghort to medium LErm. It iz fuwthesr recommended that ressaooh D

initiatad on the potential of alternsative formz of mechamization
suitable for peassant farmers, such Fand-held cultivators.

fi:

8.6 LIVESTOCK FRODUCTION

8.56.1 Genaeral

Livestock are integral components most farming systems in

= F A b4
Ethiopisa. Theur primsry rols 1s for draught powse in ths crop
Tone, but they fulfill a multitude of other roles, ranging from &
meaans bto store of wealth, to transport. Fasztoralists in the
lowlands of Ethiopia are wholly dependsnt upon livestook for
suwrvival.

i

Ome of the most important cdifficulties inhaiboting deve
iz ths lack

;.__

cpment of
of rreliaols statistics on the

the livestook s8Ctor,
types and distribution of livestock, details concesrning locel
livestook produstivity and the valus of indigsnsous forags spscies.
B.&6&.8 Fesed rescources

wigting forags production 18 ol low 1im oguality and guantity,

by
1

3

T

Decauss Of NBEaVY OVEr-—WEs &l ack of management of grazing
resourcEs. Thers appears to be no short term sclution to largs
scale improvement of communally owned pasture and rangsland.
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More intensive crop production, wuhilizing systems such as alley
cropping where forage production iz an integral component of the
farmimg 5 o of e pramiﬁﬁ of better mHkW1F
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mueh o
tm 1Moy
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gdevel coment bhe dirscted towards
initially within thse franeswork of the
. Eeen though individusl production

Ly to e low, establishment of producsr confidence
the demand for necsszary inputs and subsegquent
davelopmnant . Following sstablishment of dairy proaduction on a
modest scales, locatioms whers conditions are sultable can be
sElestively upgraded through sctsnsion and the use of improved,
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craozs-~bred dairy stock, and on-farm

B.46.6 Livestook
Livestock causse degradation
the soil and indiresctly through
These factors result in inc
numbers of livestock, particularly i
intimately involved in the spiral
much of thse country.
is the only way limit the
carry forage systsms, and

reass

in ars suffering from livestook induced land degradation.
8.7 DEVELOFMEMT AND FRESERVATION OF UMIGUE RESDURCES
8.7.1 Gensral
Ethicpia ig gifted with unique scological rescurcsse which hawve
the potential to gesrnesrate forszign exchangs 14 mamnaged effec lv.
These include foregst and wildlids e, &Nd watesr rescourcss
suitabls for fishsries developmaEnt.
8.7.2 Foresst resouwrcss
Forestry contributss to the zconomy in BEthicpia in thres main wayvs:
— =o0il conssrvation
-  aubsiztesncs reguirsnents for fuelwood and bullding
~ dindustrial products for ths growlng =Conomy.
Of thesg, the zubszistesnces reguiremsnt for fusl
damand on ths exilsting far;st and woodls g
thess demands, and land clesrances for o, 1
of the closed, high forest in Ethiapiﬂ amd thl iz & unigue
resouwrce which should not be zllowed to further degrads through
indiscriminant har ting of fuslwood. It iz therefore reconmanded
that mansgement policies be drawn up by Government 12 stats
marmagemznt of =ach of the renaining sreas of high fore: bhefore
further degradation of these resourocss kes placs. ITmplementation
of thass plmxa Wwill reguirs cost and ef+fort, but tha valus of
conserving the remaining forests in terms of their contributicorns to
soll conservation, wildlifes mamagement, and as 2 fotwres sowros of
industrial wood products are considerabls.
B.7.7% Wildlife
Intermnaticnal towiszm i not cwrrently & maior contributor to
torsiagn muchanga gparnings in Ethiopisa, buh potsntiasl exists Lo
change Lh i mituwation inm the medivm to lomg term through
development of wildlife rezowrces.  Kanvys rai managsd to do this
Ve Y auccaa;-tl],q arnd with appropriaste mansagemsnt Ethicopis could
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