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Appendix 1. Agreement on the project preparation mission.

ROYAL SWEDISH EMBASSY
ADDIS ABABA No. 15/66

The Royal Swedish Embassy presents its compliments to the 
Imperial Ministry of Foreign Affairs and has the honour to refer 
to previous discussions between representatives of the Swedish 
Government and Their Excellencies the Ethiopian Ministers of 
Finance, Agriculture, Community Development and the Assistant 
Minister of the Planning Board concerning an investigation of the 
possibilities and forms for Swedish assistance to a regional 
development project in Ethiopia.

Acting upon instructions by the Royal Swedish Government, the 
Swedish Embassy now wants to submit for consideration and approval 
by the Ethiopian Authorities concerned the following provisions 
to form a basis of understanding between the Royal Swedish Govern
ment and the Imperial Ethiopian Government on the initial phase 
of the proposed regional development project.

1. A project preparation mission from Sweden will undertake a 
preliminary study in accordance with the terms of reference given 
to the attached Aide-Memoire.

2. The Royal Swedish Government will be responsible for the main 
costs and provide experts for this mission, as foreseen in the 
above-mentioned Aide-Memoire.

3. The Imperial Ethiopian Government will as counterpart contri
bution undertake to cooperate in the following four fields as 
outlined in the attached Aide-Memoire (see page 5)•

a) On the suggestion of His Excellency the Minister of 
Agriculture, the Imperial Ethiopian Government agrees to 
establish a committee with members from the different 
Ethiopian Ministries and the province concerned to co
operate with the mission.

b) To ensure coordination the Imperial Ethiopian Government 
will appoint an official as liaison officer to the mission.

c) The Imperial Ethiopian Government further agrees that the 
staff of the Land Reform Office shall cooperate as far as 
possible during the mission's work in Ethiopia.

To the Imperial Ministry of Foreign Affairs 
Addis Ababa
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d) Adequate interpreters for the team’s field investigations 
shall be provided by the Imperial Ethiopian Government.

4« All personal contributed by the Royal Swedish Government as 
well as accompanying and dependent members of their families and 
other members of their households except Ethiopian nationals 
shall be exempts

a) from payment of Ethiopian taxes and other legal deauctions 
and duties on the salaries and allowances that are paid
to them by the Royal Swedish Government during their 
assignment to the project}

b) from all import and export duties as well as other fiscal 
charges in respect of the dutiable furniture and personal 
effects imported by them within six months after their 
arrival for their own exclusive use. For the purpose of 
the present Agreements the term "personal effects" shall 
also include for each household on6 motorcar, one refri
gerator-, one deep-freezer, one radio, recordplayer and 
tape-recorder5 one television set, minor electrical 
appliances and one set of photographic and cine equipment.

Funds, equipment, including motor vehicles, and materials brought 
to Ethiopia for the purpose of the project shall be admitted into 
Ethiopia free of any duties and all other taxes and free of any 
foreign exchange restrictions, provided the articles mentioned 
hereof will not be sold within the country prior to the payment 
of custom duties and other taxes to be levied upon imported goods.

This agreement may be amended in writing with the concurrence of 
the Royal Swedish Embassy and the Imperial Ministry of Foreign 
Affairs.

This note and the note in reply concurring therein, shall cons
titute the agreement on cooperation between the Royal Swedish 
Government and the Imperial Ethiopian Government on the initial 
phase of the proposed regional development project in Ethiopia.

The Royal Swedish Embassy avails itself of this opportunity to 
renew to the Imperial Ministry of Foreign Affairs the assurance 
of its highest consideration.

Addis Ababa, March 15, 1966.

It is hereby certified that the text above is a true copy of 
the original text.

The Royal Swedish Embassy in Addis Ababa, August 8, 1966.

Gunnar Hultner
Charge d'Affaires a.i.
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IMPERIAL ETHIOPIA!! GOVERNMENT 
MINISTRY OF FOREIGN AFFAIRS

Addis Ababa, March 15? 1966

The Ministry of Foreign Affairs present their compliments to the 
Royal Swedish Embassy and have the honour to refer to the Embas
sy’s note No. 15/66 dated March 15? 1966, regarding Swedish
assistance to a regional development project in Ethiopia.

The content of the Embassy's Note under reference and the en
closed Aide-Memoire were transmitted to the competent Authorities 
of' the Imperial Ethiopian Government., who have agreed, that the 
provisions contained therein, form a basis of understanding 
between the Imperial Ethiopian Government and the Royal Swedish 
Government on the initial phase of the proposed regional develop
ment project, as follows?

lo A project preparation mission from Sweden will undertake a 
preliminary study in accordance with the terms of reference given 
in the attached Aide-Memoire.

2. The Royal Swedish Government will be responsible for the 
main costs and provide experts for this mission, as foreseen in 
the above-mentioned Aide-Memoire.

3. The Imperial Ethiopian Government will as counterpart contri
bution undertake to cooperate in the following four fields as 
outlined in the attached Aide-Memoire (see page 5)•

a) On the suggestion of His Excellency the Minister of Agri
culture, the Imperial Ethiopian Government agrees to 
establish a committee with members from the different 
Ethiopian ministries and the province concerned to co
operate with the mission.

b) To ensure coordination the Imperial Ethiopian Government 
will appoint an official as liaison officer to the mission.

c) The Imperial Ethiopian Government further agrees that the 
staff of the Land Reform Office shall cooperate as far as 
possible during the mission’s work in Ethiopia.

d) Adequate interpreters for the team’s field investigations 
shall be provided by the Imperial Ethiopian Government.

To the Royal Swedish Embassy 
Addis Ababa
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4. All personnel contributed by the Royal Swedish Government 
as well as accompanying ana dependent members of their families 
and other members of their households except Ethiopian nationals 
shall be exempt s

a) from payment of Ethiopian taxes and other legal deductions
and duties on the salaries and allowances that are paid to 
them by the Royal Swedish Government during their assign
ment to the project;;

b) from all import and export duties as well as other fiscal
charges in respect of the dutiable furniture and personal 
effects imported by them within six months after their 
arrival for their own exclusive use. For the purpose of
the present Agreement, the term "personal effects" shall
also include for each household one motorcar, one refrig
erator, one deep-freezer, one radio, recordplayer and 
tape-recorder, one television set, minor electrical appli
ances and one set of photographic and cine equipment.

Funds, equipment, including motor vehicles, and materials brought 
to Ethiopia for the purpose of the project snail be admitted into 
Ethiopia free of any duties and all other taxes and free of any 
foreign exchange restrictions, provided the articles mentioned 
hereof will not be sold within the country prior to the payment 
of custom duties and other taxes to be levied upon imported goods.

This agreement may be amended in writing with the concurrence of 
the Imperial Ministry of Foreign Affairs and the Royal Swedish 
Embassy*

The Embassy’s Note under reference Ho. 15/66 dated March 15?
19663 and this Note, shall therefore constitute the agreement 
on cooperation between the Imperial Ethiopian Government and the 
Royal Swedish Government on the initial phase of the proposed 
regional development project in Ethiopia.

The Ministry of Foreign Affairs avail themselves of this oppor
tunity to renew to the Royal Swedish Embassy the assurances of 
their high consideration,

It is hereby certified that the text above is a true copy of 
the original text.

The Royal Swedish Embassy in Addis Ababa, August 8, 1966.

Gunnar Hultner
Charge d'Affaires a.i.
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ROYAL SWEDISH EMBASSY 
March 1966.

AIDE-MEMOIRE

Preparation of a project proposal on regional development in
Ethiopi Go

In 1964 the Swedish International Development Authority (SIDA) 
established a working group to investigate possibilities and 
methods for an enlarged assistance program in the field of agri
culture, The group studied a number of development projects in 
various countries and reached the conclusion that isolated pro
jects in the field of either extension, experimentation, agricul
tural credit or marketing etc, tend to have a limited impact due 
to deficiencies and bottlenecks in other areas. The grouj- thus 
suggested an integrated approach, where different activities 
would strengthen each other, Depending on the circumstances in 
the country in question, efforts within the agricultural sector 
as well as in education, health, infrastructure, industry and 
commerce may be desirable. The limited Swedish resources for 
support of such an integrated project necessitates a regional 
rather than a national apjjroachc The type of project recommended 
can therefore be characterized as a comprehensive development 
effort in a limited geographical area.

Introductory contacts

A group of Swedish agricultural experts'^ visited Ethiopia in 
August 1965 and was cordially received by His Excellency the 
Minister of Agriculture. The main purpose of the visit was to 
obtain a picture of the institutional conditions in Ethiopian 
agriculture. Due to the limited experimental facilities available 
(although improving, see below), the scarcity of veterinary and 
extension staff and educational institutions, the absence of 
credit facilities for small scale farmers, inefficiencies in the 
marketing system (the cooperative movement is very limited) and 
the very difficult land tenure conditions prevailing in Ethiopia, 
the group concluded that agricultural development would indeed 
benefit from an integrated approach. Since agriculture has a 
very dominating position in the Ethiopian economy (90 fo of loopu- 
lation and 70 % of 01JP) the development of this sector seems vital 
for the economic growth of the country.

After discussions within the working group and the Swedish 
International Development Authority the Swedish Ambassador and 
Messrs. A. Porsse and B. Nekby of the Authority suggested in the

1) Professors L. Hjelm, A. Hansson and E. Aberg of tho Agricul
tural College, Uppsala, Dr. K.E. Knutsson of the University 
of Gothenburg and Dr. B. Mekby, Head of Planning Division of 
the SIDA.
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beginning of November 1965 to Their Excellencies? the Ministers 
of Finance? Agriculture? Community Development and to the Executive 
Secretary of the Planning Board that an investigation of the 
possibilities and forms for Swedish assistance to a regional de
velopment project should be undertaken. The suggestion was re
ceived favourably by Their Excellencies on the basis of the follow
ing description of the basic features of the suggested project.

Regional comprehensive development project

The intention would be to establish an organisation on the pro
vincial level to plan the economic development of the region with
in the framework of the national development plan. The unit 
should on the basis of the natural and economic conditions in the 
area take the initiative to and determine the economic feasibil
ity of projects such as improved marketing? credit and storage 
facilities? development of cooperative societies? road improve
ments? afforestation schemes? water development projects? pro
cessing plants? settlement and housing schemes etc.? which may 
be considered for financing by SIDA or other donor agencies in 
cooperation with the Ethiopian Government. The activities should 
often be of a pilot nature and the effects should be continously 
evaluated by the planning unite If successful? the schemes may 
be gradually enlarged and dispersed over the region.

As a base for improvement of agricultural production the intention 
would be to establish an experimental station to develop well 
tested and profitable innovations adapted to the conditions with
in the area in question. The activities at the station would 
emphasize both crop and animal production. A strengthening of the 
extention and veterinary services and community development work 
would facilitate dispersion of the results. In addition the pro
ject would emphasize improvements in primary school facilities? 
and adult education to encourage improvements in health standards? 
care of children? sanitary conditions? supplementary agricultural 
production (poultry? vegetables)? cooperative development etc. 
Production of material and development of suitable methods for 
dispersion of information and education would be encouraged.
Support of the public health plans of the region may be offered.

A close cooperation with relevant branches of the Imperial 
Ethiopian Government as well as with the local administration 
must be established.

Coordination with other investigations and existing projects

The agricultural experiment station referred to above should 
obviously become a link in the network of stations presently being 
planned within the framework of the Institute of Agricultural 
Research (SF/FAO). A close cooperation with a possible agri
cultural credit project presently being investigated by an 
IBRI)/fA0 mission is hoped for. This mission will select a few 
regions? where effective programs can be operated? and submit 
proposals for the establishment of an agricultural credit
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institution. It seems desirable to coordinate the choice of 
region for a possible Swedish project with the findings of the 
ibrd/fao mission. Through the technical assistance and planning 
efforts within the Swedish project there would arise possibilities 
for IBRD as well as for Swedish financial assistance.

It is also hoped to utilize the accumulated experience within 
the existing Ethiopian-Swedish programs. The Ethio-Swedish In
stitute of Building Technology should participate in the physical 
planning of the infrastructure of the region, as well as in vari
ous building activities.

The Children's Nutrition Unit should cooperate in the adult educa
tion effort and the Ethio-Swedish Health Centre Project might be 
extended to the area selected for the regional project.

Criteria for choice 01 region

To ensure an effective utilization of the resources within the 
project it seems essential to base the selection of region on 
the following criterias

1. The natural conditions within the region should be favourable 
to agricultural improvements. To utilize the Swedish experience 
a region suitable for grain, oil-seed and animal production 
rather than coffee and other tropical crop production should be 
preferred.

2. The area should have a need for additional agricultural 
experimentation.

3. The area should be a part of a larger homogeneous region to 
maximize the portent of the findings at the agricultural experi
ment station.

4. Good communications should be assured or be possible to 
create without too much delay.

5. Favourable land tenure conditions should prevail. It would 
be advantageous if
a) the proportion of farmers who farm their own land is high,
b) the proportion of government land is high,
c) the land is farmed regularly by the same family,
d) there is available a large amount of land which is extens

ively used at the moment, but where more intensive farming 
could be established.

6. The local administration should be ready to support the 
project wholeheartedly and the people in the area should be in
terested in the development effort.

7. The availability of Ethiopian personnel should be good or 
the government should be willing to give increased support to 
the different services in the region.



8

8. It would "be an advantage if Swedish supported field activities 
already exist in the area.

The objectives of the project preparation mission

The obligations of the Ethiopian as well as the Swedish Govern
ments should be limited to the project preparation mission. On 
the basis of the report of the team, discussions on the possibi
lities to implement the project should be taken up. The terms 
of reference for the mission should be the followings

1. Choice of region for the project.

2. Preparation of a project outline.

a) Establish a program of work for the first phase of the 
project.

b) Estimate the requirements of Swedish and Ethiopian person
nel , plan the physical facilities required, estimate re
current as well as capital costs and the Ethiopian and 
Swedish contributions.

c) Outline the administration of the project and the co
operation with all government departments and other 
organizations concerned,

3. Discuss the project with all Ethiopian authorities concerned.

The team is suggested to start its work in March 1966 and should 
complete its report before September, 1^66.

The composition of the project preparation mission

1. Members of the missions

a) Economist Team leader
Survey the Ethiopian economy and 
national planning
Survey the economic characteristics 
of the region
Make a blueprint of a regional 
development plan
Outline a program for farm manage
ment research

Survey the structure of the various 
societies within the region 
Survey marketing channels, local 
rules and customs with respect to 
land tenure, cooperation etc.
Survey the economic situation and 
motivation of different groups

b) Sociologist
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c) Crop production 
specialist

d) Animal production 
specialist1"/ and 
ve terinarian*)

e) Agricultural 
education and 
extension specialist

f) Education specialist

2. Attached to the mission

a) Representative of 
ESIBT

"b) Representative of 
CNTJ

Survey existing production pattern 
and the potentialities within the 
region
Plan experimental and seed multi
plication activities. Plan the 
cooperation with the Institute of 
Agricultural Research

Survey the present animal production, 
diseases and potentialities within 
the region
Plan experimental activities and 
disease control measures 
Plan the cooperation with the Ins
titute of Agricultural Research and 
the veterinary service

Study the organization of extension 
and community development work in 
Ethiopia
Determine the needs and organiza
tion of agricultural extension and 
education in the region 
Outline the connections between 
the project and the Ethiopian ex
tension service and community de
velopment organization

Survey the needs and possibilities 
with respect to primary and adult 
education in the region 
Suggest an organization of adult 
education activities and demon
stration and publication services 
for the whole project 
Outline a training program for 
extension and community develop
ment stalf

Physical planning of the region 
Planning of buildings for carrying 
out our introductory phase of the 
pro ject

Planning of an adult education 
activity in the field of nutrition

x) Will participate only during part of the mission's stay in 
Ethiopia
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c) Representative of Survey of the public health situa—
SSHCP  ̂ tion in the region

Suggestions for improvement

d) The Earth Sciences /seminar/ in Uppsala. Teachers in the 
seminar are suggested to visit the region during a field 
trip to East Africa to consider erosion problems and 
sample the soils of the region. The group will also be 
requested to plan the laboratory facilities for soil sur
veys in the region.

Ethiopian counterpart contributions during the project preparation 
mission
The full cost of providing the specialists, their transportation 
to and from and within Ethiopia and their board and lodging 
during the stay in Ethiopia will be borne by the Swedish Govern
ment. On the suggestion of His Excellency the Minister of Agri
culture, the Imperial Ethiopian Government agrees to establish 
a committee with members from the different ministries and the 
province concerned to cooperate with the mission.

To ensure coordination the Imperial Ethiopian Government might 
appoint an official as liaison officer to the mission. The Imper
ial Ethiopian Government is further requested to agree that the 
staff of the Land Reform Office should cooperate as far as 
possible during the mission’s work in Ethiopia.

Adequate interpreters for the team’s field investigations should 
be provided by the Imperial Ethiopian Government.



Appendix 2. Acceptance of the choice of area.

IMPERIAL ETHIOPIAN GOVERNMENT 
MINISTRY OF AGRICULTURE

Addis Ababa 14 July 1966

Your Excellency,

I have the pleasure to refer to your letter No. 9/66 of Febru
ary 4, 1966 together with the Aide-Memoire on a Swedish Supported 
Regional Development Programme in Ethiopia and the subsequent 
letter of understanding No,. 8327/753/17/5$ March 15? 1966 add
ressed to the Royal Swedish Embassy from our Ministry of Foreign 
Affairs which provided a basis of 'understanding between the 
Imperial Ethiopian Government and the Royal Swedish Government 
on the initial phase of the proposed development project.

Mr* Bengt A- Nekby? D?‘w \'1 orrvnt Assistance Attache in his letter 
1.723 Dnr 27/66 of May 12? i960 submitted, 011 behalf of the 
Swedish investigating team a memorandum on the selection of an 
area for a possible Ethio—Swedish Regional Development Project*

I am pleased to inform Your Excellency that my Government has 
considered your proposals with great interest.

The selected area by your team is acceptable to my Government and 
you can start the implementation of the proposed development pro
ject in the Governcrate General of Arussi with immediate effect.

Let me take this opportunity to convey my Government's apprecia
tion for all the technical and economic cooperation programmes 
that were and are being undertaken between Ethiopia and Sweden 
which has fostered and cemented our close friend' relationship 
for many years pastr.

I can assure Your Excellency that the Ministry of Agriculture is 
prepared to make available all the necessary measures within our 
means for the success of the proposed development project in 
Arussi.

Due to certain unforeseen and unavoidable circumstances? I have 
not been able to send you the reply earlier and I do hope you 
will bear with us.
Please accept9 Excellency, the assurance of my highest consider
ation.

Yours sincerely?
HoE. Mr. Erland Kleen Dej. Ghirmachew Teklehawariat
Royal Swedisn Ambassador Minister
to Ethiopia 
Addis Ababa



Appendix 3. An approach to an agricultural development program 
for Ethiopia. -U

The USAID/Ethiopia’s reshaping of its program began with the 
Barnett-Clark report which encouraged further re-evaluation of 
U.So assistance and a shift of emphasis toward agriculture and 
education. The re-evaluation of the agricultural attention was 
accelerated in April with the arrival of the new Pood and Agri
culture Officer and is continuing* 'The Agro-Industrial Survey 
should mark the conclusion of other than normal re-evaluation. 
Although certain program developments must await the conclusions 
of the Agro-Industrial Survey, enough is known to make certain 
basic program adjustments now.

Situation

Recent analyses indicate that Ethiopia is headed for a series of 
very serious economic crisis. Data made available in the Gins
berg Report on Manpower, and research by the agricultural advisors 
and others, including FAO experts, indicate that the nation may 
be headed for a food crisis unless drastic action is taken in 
agriculture. The crisis' course is comprised of two parts 2 first, 
an enlarging population explosion2)| and second, failure to in
crease agricultural productivity.

Evaluation of recent statistics indicates that the food supply 
in Ethiopia may hit crisis lows by 1970-72. At present, based 
on normal yields, food production is approximately 2,200 calories 
per capita per day which is not bad in the aggregate5 however, it 
is nutritionally unbalanced, and variation from area to area is 
great so that some areas almost always face hunger. If agricul
tural output is accelerated slightly, but no effective accelera
ted program developed, then it is projected that by 1970 per 
capita food consumption will fall to approximately 1,900 calories 
per day. The diet available now, and that expected to be avail
able in 1970 is short on proteins, especially in the form of 
animal products.

In addition to the domestic food crisis which is believed develop
ing, the nation may face an economic crisis at the same time. 
Planning by IEG has been built around the idea that substantial

1) Paper by the USAID Mission to Ethiopia5 Aug. 1 5 , 1966.

2) Recent studies reveal that about -g- of the current population 
is 14 years of age or less. In rural Ethiopia about -J- of
all babies born still die before the end of their second year. 
Anticipated reduction in infant mortality in conjunction with 
population skewed toward youth makes a j>opulation explosion 
almost inevitable.



amounts of foreign currency will be earned by agricultural ex
ports. Coffee, the main export, has generally been in surplus 
supply in recent years and although Ethiopia could produce more, 
market opportunities appear limited. It has now been recognized 
by some experts that it is going to be difficult, perhaps im
possible, to maintain agricultural exports at current levels, let 
alone increases then as is required if the long run plans of the 
country are to be achieved. For example, in 1952 Ethiopia expor
ted more than 50,000 MT of cereals, grains and flour. Exports 
have declined steadily since that date. Practically no grain has 
been exported in recent years, and imports have exceeded 50,000 
tons in two recent years. The agricultural sector of the economy 
has been given little stress. Annual recurring budget expendi
tures by the Ministry of Agriculture have not exceeded U.S, £3.2 
million prior to the current year.

The economy of Ethiopia is so predominantly agricultural that 
little national progress can be made unless agriculture is 
attacked directly. Out of a total estimated population of 22.5 
million people, 21 million are rural farm people. Eightyseven 
percent of the nation's manpower is engaged in the production of 
agricultural products. It has been estimated that to reduce the 
percentage of the nation’s manpower devoted to agriculture to 80 % 
would require new, additional capital inputs totalling Eth. $
5 billion per year in non-agricultural industry for a period of 
40 years. If significant inroads on the level of living are to 
be made in Ethiopia, it is apparent that raising agricultural pro
ductivity must be a major point of focus.

Agriculture in Ethiopia is very backward. Power is traditionally 
supplied by man or oxen, crops are not row planted, little ferti
lizer is used, varieties planted come from unselected home grown 
seed, threshing is done by hand or with animal hoofs, and poor 
storage permits great spoilage. The output per person is very low. 
The nonreal estate capital used on a typical farm in Ethiopia 
averages about U.S. $ 50 Per farm. The value of agricultural 
products produced in 1963 was estimated at 3 40 per rural person. 
Productivity is so low that almost everything produced must be 
consumed at home for survival. Only about 15 % of the agricul
tural products produced is marketed. Life is very near the bare 
survival margin for millions of Ethiopia's people.

Ethiopia lacks institutions capable of supporting a modem agri
cultural economy,
(1) Illiteracy rates in rural areas are very high, and of greater 
concern. Dr. Ginsberg and others estimate that only 3 c/o of the 
primary school age children in rural Ethiopia are in school todays 
thus it is inevitable that at least one more generation of pre
dominantly illiterate peor-le is forthcoming.

(2) A modern economy requires an effective transportation system, 
and it has been estimated that between 80 and 85 fa of Ethiopia's 
rural people do not live within 10 kilometres of a dry weather



road. Most of what is marketed from Ethiopian farms is carried 
out by donkey or on a human back, and things purchased are carried 
in by the same means,

(3) A modern economy requires a modem credit and monetary system. 
There are few banks in Ethiopia and all are located in urban 
centres. Low cost production credit is very limited, and is ge
nerally not available to other than the large operator.

(4 ) A modem market system is not available. The small quanti
ties typically sold are handled by a complex system of traders 
and dealers who handle small volumes* thus having high costs and 
requiring large margins.

(5 ) The system of distribution for farm supplies and services 
does not meet the needs of a progressive agriculture. Extension 
agents complain that farmers can neither afford,nor if they could 
afford5 could they locate and purchase these things needed to in
crease production.

(6) Although enough research has been done to produce some proven 
technology upon which to start a program of development, what is 
known will not go far. Tested systems of improved management and 
technology are not available for even the major type of farming 
areas.

(7 ) The extension capability of the nation is not well developed. 
There is only the nucleus of a system upon which to build.

(8) The nation has a serious land tenure problem. The farmer 
lacks the security needed to become progressive.

Agricultural resources in Ethiopia are bountiful and could be 
developed* Research indicates that many yields could be doubled 
if known technology were applied. In addition, there is avail
able for settlement a considerable amount of new land. Water is 
available which could be diverted and applied to relatively level 
areas with rich soil. An improved livestock disease and parasite 
program could reduce, death losses substantially. Improved nutri
tion could increase calving percentage greatly and the meat turn
off per animal unit in the basic breeding herd can be increased. 
Crop losses as a result of inadequate storage could increase real 
income substantially. Insect losses could easily be reduced. The 
physical potential for sharply increased agricultural develop
ment is available in Ethiopia.

Framework for Development

The framework for development in Ethiopia can be similiar to 
that which has been tested and found effective in these undeve
loped areas which have moved ahead. If agricultural income in 
Ethiopia is to increase, knowledge about economic development 
prescribes that three related changes must take place. It is 
absolutely neccessarys



1. To accelerate the flow of capital into agriculture5
2. To improve the technology utilized^ and
3* To shift the economy toward a market orientation®

Although changes in each of the above component areas could occur 
somewhat independently of one another5 this is to be avoided be
cause it is too slow. Ethiopia does not have time for the step- 
by-step , independent function approach* Credit problems, technical 
problems, and marketing problems must be attacked through an in
tegrated, across-the-board approach.

A recent report by a FAO expert, a study by IBRD, the USAID team 
and IEC- officials in the Ministry of Agriculture all agree that 
a "package” development program is required. The program is to 
be built around the idea of making available on a planned basis, 
in a limited area, all of the inputs and conditions needed to 
produce change* The program will includez

1. Credit - Credit will be made available on a highly supervised 
basis to adopt certain prescribed practices.
2. Technology - Since most Ethiopian farm people have had little 
experience in the use of production credit, the advancement of 
credit must rigidly be restricted to those technological innova
tions which are known to more than pay their cost. This calls 
for research and farmer support phases (such as extension) in 
the program.
3. Marketing - Marketing is fundamental to the program. There 
must be a place where farmers know they can sell their product. 
Price guarantees or other incentives may be needed to encourage 
increased production and improve quality.
4. Farm Supp1ies - Those supplies and services needed for the 
farmer to adopt the recommended technology must be available.
5o Improving the Quality of Rural Life - The part of the program 
which makes life easier and better in the rural areas is as 
important as is increasing production. Health services, educa
tional services, electricity, roads and other goods and services 
associated with life improvement must be made available.

Major emphasis will be given to package programs tailored to 
meet the needs of an area. The current regional livestock 
development project is an example, although it is not as inclu
sive as is envisioned for other areas. The program is being 
planned for implementation on a pilot area basis and when proven, 
will be expanded to include other areas. The structure of the 
IEG is such that an effective program must involve several 
Ministries. The approach is one which addresses the problems in 
a rural co-ordinated development context, not a multiplicity of 
single functional penetrations.

However, certain limited programs may be pursued, although these 
too will be confined to specific areas. An example is the pro
per on-the-farm grain storage project. This project could be 
implemented in an area and succeed without many of the other 
components of a total package program. Therefore, this project
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could be undertaken in a limited area such as "Hollo Province and 
be expected to stand on its own feet* The Ethiopian Grain Corpo
ration is another illustration.

All USAID supported projects are focusing attention on the over
all goal of rural development, and each project is now devoting 
attention to supporting the needs of the other projects. For 
example? the extension program is being expanded for the purpose 
of providing the educational services needed in other projects. 
Eight extension agents were recently hired for assignment to the 
regional livestock project.

Timing - Certain plans must await results from the Agro-Industrial 
Survey and the other studies currently underway§ however? the 
need for certain types of activity are very clear at this time 
and budgetary provisions should be made. These project activities 
which are clear at this time are presented as preliminary project 
proposals. There is no doubt but that considerable training and 
foreign technical assistance will be needed? as well as loan 
funds to implement the effective and meaningful program in agri
culture which Ethiopia so definitely needs.

The total agricultural program of Ethiopia is being developed 
amid extensive co-operation and co-ordination from numerous donor 
sources. Many countries have small programs. USAID is relating 
its activities directly to the major efforts of others.

The UN? mainly through FAO? is very active in food and agricul
ture problems with 28 professional and technical personnel 
assigned to the country* Activities include supplying five 
staff to the Agricultural Research Institute5 five staff number 
for the Animal Health Assistants School? and various other ex
perts. USAID and FAO technicians are in day-to-day contact.

Sweden became active in Ethiopian agriculture in 1964 when the 
Swedish International Development Authority (SIIL.) sent a working 
team to the country. The SIDA is endeavoring to establish a 
pilot development project in which all of the ingredients neces
sary to modernize agriculture are provided. The project is built 
on the Development Authority idea. The Swedish professional and 
technical staff assigned to the project area is planned to reach 
34 by mid-1968. Full cost of specialists, transportation to and 
from Ethiopia? and board and lodging will be borne by Sweden.

The Swedish program is being co-ordinated with a possible agri
cultural credit project presently being investigated by the 
IBRD/FAO mission, This mission is planning to select several 
areas where effective credit programs might be operated., and pre
sent tentative plans call for establishing some form of IEG agri
cultural credit agency. The SIDA pilot project area will likely 
be one of the areas selected by IBRD.



USAID/Ethiopia is co-ordinating activities with all known aid 
donors. The Swedish/lBRD/FAO projects are to a substantial degree 
the experimental work needed upfon which to develop an effective 
IEG program for making Ethiopias agriculture progressive*
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Present and potential Cultivated plants within the Chiialo awraja.

A. Cereals
Ma.ior cereals
T.-FF (hra^ros t i s abyssinioa) is one of the most cu_itivated crops in 
Ethiopia, but grown to a very email extent in Chiialo. This ^rass 
has extremely small se^ds. There are two main types, Drown and 
white teff*

Teff is used by the people for making their local unleavened round 
bread called "injera".

Teff is cultivated at altitudes, ran^ii% from 1,700 metres to 2,800 
metres, but the most suitable altitude is about 2,(j00 metros. It 
prefers black soils and requires a rainfall of at least 1,000 mm 
a year, .ccording to the farmers in the area, teff can only be 
^rown as the firrt crop on virgin soil due to competition of weeds. 
Yields are very low. The content of protein is about 9 percent and 
so it is of importance to ^et varieties with a higher content of 
protein, sincc thio ic. the mam ingredient in the Ethiopian
human food. In fact, trials at Je'bre Zeit in 1962 with teff varieties, 
shoved differences both in respect to yield and uality.

Available statistics Ethiopia Chiialo
i.rta cultivated 1964 3,384)000 ha

1965 1)516 ha
Seeding rate 30-40 20-24 k^/ha
Yield

Average 1964 500—600 300 kg/ha
From trials at

Debre Zeit, 1962-63, "Minjar" 2,480 k^/ha
Production 1964 ........... 1,915)000 ton
lyholesale price in Nazareth,

1965 24.08 iith. st/l00kg
Export 1963 1 ton

1964 - ton
Import 1963 - ton

1964 - ton

SORGHUM (bort hum vulf are) is a. Vory important crop in Ethiopia, 
and the second to teff in acreage planted m  the whole country.
It is an annual Lrass, The most important ^rain sorghum is the 
Sorf hum vu11.are , usually called durra. oor̂ hurn is used both for 
making unleavened bread, alcohol and an alcoholic beverage called 
"talla". It is sometimes consumed roasted and also used an livestock 
feed. The stains are used in fencing and also in house buildine as 
wall material. Sorghum can be ^rown up to altitudes of 2,50e> metres, 
but the best sorghum pro due I:.* ■■ areas are found around 1,800 metres.
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This crop is more drought resistant than any other common grain 
crops grown in Ethiopia, with the exception of Feari M I  let, 
"Builtuck".

Available statistics 
Area cultivated 1959

1964
1965

Seeding rate
Yield

Average 1964 
Prom trials at . 
ijebre 2>eit 1963 
"Dessi"
Selecti n from 
Asella

Production 1964

{•holesale price in iiazareth ,1965
Export 1963

1964

. thiojia
280,000

1 .384.000

15-20

800-1000

6,662

6,558

1.132.000
16.83
1,407

371

Chilalo

610

ha
ha
ha

Import

kg/ha
kg/ha
kg/ha

kL,/ha

kg/ha
tc
Eth. -jp/lOOkg
ton
ton
ton

I3AHL.-Y (iiordcuii sn . ) is a typical highland croj in Lthiopia and is 
grown from 1 ,7 0 0 metres up to 2,900 metres, in the slopes of the 
Chilalo mountain, barley is grown in the liosso forest at an altitude 
of approximately 3,200 metres. Barley is found particularly on reddish 
brown loams. This cro], is used for the local market in the preparation 
of local beer. The variety used is the naked barley. This is also 
used for industrial xurposes by the bt. George bruwery in Addis 
Ababa and by the iielotti brewery ,,t Asmara. The Ethiopians are often 
making bread from barley, and will also roast it.

Ethiopia is considered to be one of tLe centres of origin for 
cultivated barley. A tremendous amount of variation exists in the 
area of barley cultivation, several botanists and pi ant-brewers 
from the whole world have shown interest in the numerous types and 
varieties found in the Ethiopian highlands. How the breeders are 
tryint to tet varieties with higher resistance against rust and 
mildew.

Barley varieties tested ax Jebre Leit show that Ethiopian varieties 
yielded more than ilmerican varieties. On the other hand the 
Ethiopian varieties have more leaf and stern rust as wel. as more 
lodging.
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Available statisticp Ethiopia Chilaio
Area cultivated 1964 960.500 ha

1965 67,853 ha
Deeding rate 50-100 k-t/ha
Yield

Av e r a^e 1964 600 k^/ha
1965 900-1000 kfe/ha

Prom trials at
Debre Zeit 19>5~

1963
"Erie" 1,440 kg/ha

Production 1964 785,000 ton
Wholesale price in ilazareth 15.55 Eth. ■*l)/
Export 1963 40 ton

I964 129 ton
Import 1963 103 ton

1964 ton

v/HDAT (Triticum sp; ) is found mainly in the highland regions of 
Ethiopia especially between 1,600-2,200 metres a,u sometimes up tu 
2,500 metres. It is mostly found in areas where black soixs dominate. 
Wheat cannot be compared with teff in popularity. It will, however, 
sometimes be used for "injera" and a bread Co.ij.ed "dabbc". 'i’he 
agricultural industries rely on wheat for making flour, macaroni 
and biscuits, oince 1956 products of wheat have bo. n increasing.
Two factories exist for wheat proccs.in^• one at kalitti near j.ddis 
Abaoa named "Ceralia" for bread, bi cuits and macaroni and one factory 
in Addis jib aba "Sarris" which produces macaroni and similar wheat 
products under the trade name, "Astron".

Dark prairie soils ar̂ . exccl_Leut for wheat ^rowing and a suitable 
area is foum northwest of Ase^Ia. On such soils, yields of 1,400 
k^ per hectare have been recorded, as for instance in l^by at tLe 
seed improvement station, kulumsa. Ethiopia belongs to the e^o^raphi- 
cally isolated ancient civilizations of the ola world which introduced 
into culture different species and subspecies of wheat. During 
thousands of years the country has selected its own species and 
varieties. Two improved wheat varieties from Kenya, the white 
spring wheat, Kenya I and the rod spring wheat variety, ivenŷ  V, 
overyield ail local ones.

These two varieties are multiplied on the seed improvement stati n 
at Lulumsa, and distributed to the farmers.
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Avaiiab j.e statig cics e--I ~'—.j.>..■
Area cultivated 1964 390,100 ha

1965 23,649 ka

eeding rate
indigenous wheat 35-70 kg/ha
introduced wheat 70~'105 kg/ha

Yield 40-75 kg/ha
Average 1964 700 kg/ha

1965 500-900 kg/ha
From trials at 
Debre Zeit 1961"'63
"Kenya I" 2,000 kg/ha
"Kenya V" 2,000 kg/ha

Production 1964 282,000 ton
VTholsale price in JTazareth 19°5 22.79 Eth. p/lOOkg
Export 1963 49 • 6 ten

1964 6.0 ton
Import 1963 *on

1964 0 .4 ton

MAIZE (Zea mays) is mostly grown in areas with a rather high rainfall, 
especially in southwestern and norths:Ethiopia and on the eastern 
highland. It does not trow well aocve 2,400 metres. The maize pro
duced is mostly consumed locally and foriis/an important part of the 
diet in southwestern and western Ethiopia, and on the Somali plateau. 
It is mostly cooked and roasted, Dome is used as fodder for cattle.
The most suitable sowing time in the highlands is from March to >J iy 
to ensure a sufficient rainfall during heading.

There are many varieties of maize grown in Ethiopia, and most 
varieties are heterogenous. The production of disease resistant, 
yellow seeded and higher yielding varieties of corn is at 
present the experimental objectives at Debre Zeit.

Available statistics Ethiopia Chilalo
Area cultivated 1964 77,000 ha

1965 4 ,8 8 1 ha
Yield

Average 1964 900 kg/ha
From trials at
Debre Zeit I96I- 62 kg/ha
Selection from Asella 2,650 kg/ha

Production 1964 720,000 ton
Wholesale price in Lazareth.,1965 15*52 Eth.np/lOOkg
Export 1 9 6  ̂ 765 ton

1964 1 ,4 8 6 ton
Import 1963 163 ton

1964 10 ton
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Minor cereals

MILLLT is a name applied to several species of cereals which 
produce small grains compared with those of sorchum or maize and 
are in general smaller, leafier plants. Two species, African 
millet (hleusine coracana) ana Pearl Millet (Pennesetum typhoideum) 
are grown but of minor importance. African millet, "dagous a", is used 
for food and for making bread. It is also a popular crop in 
preparation of the loca^ bs^r "talla". Pearl Millet "bultuk" is 
usually cooked as a mush or used in maing unleavened oread.

iivai 1 ab1 e statistics i-thiô  ia
Pearl millet
Yield

Average 1964 400-1000
k^/ha 
kg/ha

Export 1963
1964

2,669
283

ten
ton

Import 1963
1964

12 
11. a

ton
ton

African millet

Available statistics 
Seeding rate 20-25 kg/ha
Yield

Average 19 £>4 20U--4.00 k^/ha
Prom trials at 
ueore Zeit 1963 
"l/hite da^oussa" 2.700 k^/ha

OATS (Avena spp) are v^ry little cultivated in I'-thioi-ia and th< 
mainly on altitudes ran^in^ from 2,000 to 3,000 metres and mixed 
with wheat or barley, a mush is usually prepared from oats.

Variety testing of oats began in 1937 
conditions in the Chiialo Awraja seems 
of 0ats.

at Debre Zeit. The 1: 
to favourAb^e for t

latural
rowing

Available statistics Ethiopia
Yield

From trials at Debre Zeit,1957_63 
"Alamo" 2,050 kg/ ha

Production 195^ 4,000 ton
Import 1963 12 ton
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3. Oilseeds

L'thiojjia produces a ^reat number of different oilseeds- • The most 
ins) ■ *rtant oil crops are nuL and linseed, but also seasame, 
sunflower, cround nuts, castor beane and some rape is Lrovn, The 
oil for local consumption is usually pressed in hand-operated presses 
More and more oil-pressing factories, are however, bei±ij_ erected.
At present, there are aoout 15 larLe raiixs in Addis Ababa, Nazareth, 
Bab.®’ -Pa'-, and Kakele. Edible vegetable oils are widely used in 
the native diet. Yields are very low at present, Production costs, 
are however, considered low in comparison :.ritL these in other 
countries, mainly due to cheap labour. This means that there are 
groat possibilities to extend oilseed cultivation and meet the 
demands of the locai consumpti n.

Oil cakes are so far not used as cattle fe^d, but as fuel. An 
increase of rilcrop production will also contribute to improve the 
dai ry pro due t i •. n.

Major oil crops

UG (̂ uisotia abyssinica) is the country's principal oil croi botJu 
for cocking- and for soap. The oil content is about 34 per cent of 
the total seed wei;nt. It contains very little fatty acids and can 
then be kept for a long time without becoming rancid. It can be 
grown at altitudes ranging from 1,600 to 2,500 metres. It will grow 
well on poor sandy soils.

Available statistics Ethiopia
Area cultivated 1964 150,600 ha
Yield

Average 1964 300-500 kg/ha
From trials at 
Debre Zeit 1961-’63
"Unknown 15 A" 624 kg/ha

Production 1964 216,000 ton
'/holesale pric~ in irazareth,1965 30.88 Lth. *./l00kg
Export 1963 18,000 ton

1964 600 ton
LINSELD (Linum usitatissimum) is brown mainly for therapeutical pur
poses, linseed oilmeal or cake. The oil content of total seed wei^nt 
is estimated to 34>5 percent. It is c.rown in the highlands and 
esj;eciaily in the Chilalo Awraja where it is one of the main 
cash-crops. It comprises aoout 20 percent of the total oilseed 
area in Ethiopia.
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Available statistics Ethiopia Chilalo
Area cultivated 1964 105,900 ^a

1965 19,939 ha
Seeding rate - 10-40 kg/ha
Yield

Average 1964 200-400 kg/ha
1965 150-450 kg/ha

From trials at 
Debre Zeit 19^3
"White Flax Ho 2” 1 ,4 0 0 kg/ha

Production 1964 55,000 ton
•Wholesale price in Nazareth,19*5 22.56 Eth.^/100kg
Export 1963 37,000 ton

1964 31,046 ton

Minor oil crops
SESAME (Sesamum oriental) is said to have its basic centre in
Ethiopia. It requires a fairly hot climate and does not thrive in
areas of heavy rainfall. Sesame grows on the plains and lower valleys
of the plateau. The be:.t soils are rich, we1 1drained sandy loams?
preferably of volcanic origin. ihere are black and white seeded v
varieties, the letter being preferred for e dib1e purpo s es. The
oil content of the seeds is about 50 percent.

Available statistics Ethiopia
Area cultivated 1964 76,800 ha

ha
Yield

Average 19 64 150-200 kg/ha
Production 1964 31,500 ton
Wholesale price in ITazareth,1965 4 2 .66 Eth. ;3>/l00kg
Export 1963 9.000 ton

1964 14.300 ton
Import 1963 - ton

1964 - ton

SAFF10wV_l: (Carthanius tinetorious ) has be „n brown f'cr centuries in
Ethiopda and many forms exist both in cult^vati«.n and as weeds.
This plant grows best on deep, we la. drained soils provided that the 
soil reaction is uot acid. The spiked leave?- present diff — iculties 
in hand harve ting anu. saffiower is therefore not a very popular 
crop. The oil is extracted by the peasants by cracking the seeds? 
cooking in water resulting in the oil scums due to density. The
oil content is estimated to about 26 percent.



Available statistics It hie
Yield

A v e r a£ e 1964

From trials at 
Debre Zeit 1962-'63

200-3U0

3 , 300

k^/ha

kt/ha

C AST Git B. .AP (Hi c i nus c ommuni s ) is said to be indigenous to 
Ethiopia, iuany wild perennial castor "bean trees are found pro
ducing beans of £.‘ood ^uaxity. This oil cror has excellent possibilit
ies to £rovr m  .tniopia und will do we 1 i at altitudes up to 3,000 
metres. Soils of rather ^ood fertility and favourable rainfall suit 
castor bean. This plant ^ives an oil of ^reat importance f^r techni- 
cai purposes. The temand for the crop is increasing due to its ex
tensive us. as lubrication oil for jet air-planes. hew varieties, 
which do not shatter tixu seeds at maturity, will raise yieids and 
in triais at Debre Zeit a n  introduced varieties outyielded the 
iocajL selections. The oil content varies from 35 ~ 50 percent depend
ing on variety.

Available statistics 
Area cultivated 1964 

Yield
Average 1964

From trials at 
Debre Zeit, 1960-'6l,
"Baker 102"

Production 1964
-holesaie price in Dire-Dawa 1965

iiixport 1963
19^4

Lthioiia 
21,000

100-200

2,477
10,500

2 1 .5 0

7,000
6,780

ha

kg/ha

k&/h;
;-..n

Sth.tf/lOOkg

Import 1963
1964

ton
ton
ton
ton

Su.fhAh.jJjS (lie I i an thus annû te 3 ) is a relatively new crop to 
Ethiopia and is generally found in areas characterized by advances 
— — ■L -ruiuk ec 11iii iue. 1 l rows well at hî ii t i tudess and is 
reasonably drought resist nt. This cror: Lrows mainly in the valleys 
■; 1 the plateau and requires a deep well drained soil. It produces 
an excellent and cheap food oil and sunflower is .̂ainin̂ ' in 
eco^raic importance. The oijl content is about 23 percent.



Available statistics thiovia
Area cultivated 1964 

Yield
Average 1964
jvrom triads ai> 
Debre zeit, 1962 
"Grey 6tripe"

55?700 

1000-1500

Production (mi^ht include sa.fflower)l964 29,500 

..xport

Import

1963
1964

1963
1964

2,000
305

ha

ha

kd/
ton
ton
ton
ton
ton

G-iGU: D LUT (Arachis hypô  ea) is also a relatively nev croj! in 
Ethiopia. The main producing centres are western Eritrea and Harare 
but many other peaces will suit this plant. It re uires a warm and 
humid climate and crows best in the plains and the valley bottoms. 
Li^ht soils are best and the altitude may rante from 600 to l,t>00 
metres. There are two main varieties known as "bunch" and "runner",
the latter most common in Africa. Most 01' the production is expo: 
but half of the n'’v,-\r̂ e production is processed. Onjy a small 
quantity is consumed locally. The oil contents is aprox. . 50 -•
percent, and shelled ground nuts also contain protein to an 
extent of 25-30 percent.

'ted

Available statistics ..thio pi a
Area cultivated 1964 32,200 ha
Yield

Average 1964 300-500 kg/ha
Production 1964 1 8 ,300J ton
Lxport 1964 5,000 to 1 1

(in shell) 1964 6,9^8 ten ■
Import 1963 1 ton.;

1964 — ten

SOYA BEAU (Glycine max) is not t.roivn commercially at present.
This cror would be of vaiue in the hthiopiai diet, especially 
during prolonged fastin^ periods, sine it is v-ry nutritious. But 
this requires evolution of varieties adopted to day lei. -th and 
altitude, aoyabean has been trown in trials at Jebre Zeit in 195^ 
to 1964 and there have b̂ -en recorded yields in the order of 1 ,30 0 kg 
per hectare of a variety called D—53—239- The oil content varies 
from 16 to 19 percent in varieties grown for oil.

CRaMBL (Crambe abyssinica) Lrows wild in the hi^h^ands. As yet it 
has not be^n cultivated. Crambe oî  is _~n excellent edible oil and 
also suitable for industrial use. This plant has shown promising 
results in trials in othv,r countries. The oil content is estimated 
at about 30 percent.



COTTOiT (Cos.yT.ium syp) is r̂o\.rn primarily for fibro but there is also 
the production of cotton seed. Cotton may be cultivated in a wide 
ran^e of soils but does not do ’'el. cn heavy days. The se^ds contain 
about 17 1 ercent of a s^midryin^ oil and m..y used for eaible purpose • 
or for soaj making.

Available statistics
Area cultivated 1964 
(lioth for seed and fiore)
Yield

Average (seed) 1964 
Production 1964
l̂ cport (cotton se*-.d) 1963

-  1964

Import 1963
1964

thior.ia
4 1,50 0

200-400

10,500

4 ,000
4,900

ha

k^/ha
ton
ton
ton
ton
ton

It API! (Brassica spp) is L.rown over a wide ar^a of the central and 
northern highlands. It brows well on many soil types, preferably 
loams. At present tnere is little demand for the product. The oil 
coxitent is about 34 percent.

Available statistics 
îrea cultivated 1964 

Yield
Average 1964

Production 1964
Wholesale r;rice in iTazareth, 1965 

Export

Import

1963
1964

1963
1964

t 1 o J.' i ̂ 
12 ,50 0

400

5.000 

23.33

1.000  
630

ha

k£/ha
kg/ha
Lth.3/l00k£
ton
ton
ton
ton

PUL* >; .‘o
There are many kinds of pulses ircducod both for local consump tic-n 
and for export, riain producing aruas are liar ar, Arussi and the 
northern part of the country. The most important crojs ar_ chick 
peas, field peas, broad beans, uorse beans, lentixs and haricot 
be ans.

Ethiopian families oat puls.s almost every day an. the pulses are 
chiefly ingredients in a thick sauce, called "wot" and oaten to
gether with "injera". Chick pea. are also consumed raw, rousted, 
or used in preparation of unleavened bread. 11, as are used locally as 
human food a.id exported mainly for preparation of cattle and 
poultry foed. Broad beans, lentixs nd haricot beans are also 
consumed vocally in "wot" sauce or roasted. They are also exported.
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Both chick peas and field, peas can bo ^rown in the highland.. 
Broad, beans are found at altitudes of 2300-3000 metres in 
Beghemder an. !folio provinces, whereas haricot beans ^rov bust 
at lower elevation ran^in^ from 1700 to 2000 metres.

Table 1. Pulses in Lthiopian agriculture

Chick
peas 
(Cicer 

arietinum)

r'ield- 
peas 
(Pi sum 
sativum)

Broad- 
beans 
(Vicia 
f aba)

Lentils-

(Lens 
esculenta)

Haricot- 
b e ans 
(phaseolus 
vulgaris)

Area cultivated 
In Ethiopia (ha)

1964
In Chiialo (ha)

1965

j . - 

275,000 

169

126,000

8,957

115,300

3,908

15 7 ,1 0 0

88

88,000

Seeding rate
In Chiialo (k^/ha) 50 50 30 n. a n.a

Yield
Average yield in 
Ethiopia (k^/ha) 
Average yield in 
Chiialo (kg/ha)

600

4OO

900

400

400

600

600

n.a

700 

n. a
Wholesale price in 
ITazareth I965

(Eth^/l00kfc)
17 • 66 16.8 0 1 6 .3 6 23.07 22.04

Production in 1964 
(ton)

Export in 1963 (ton) 
1964 (ton)

169,500 116,0 00 105,700 95,000 62,500

8,500
15,300

— 29,100
19,950

16,200
10,450

9,660
10 ,70 0

Import in 1963 (ten) 
in 1964 (ton)

200
- -

1
-

n.a + not available
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D. Other suitable ore ps for the C-dlalo awraja

At present the emphasis is on cereals, oil-seeds and pulses. 
There are, however, a need f'-r growing fodder or- r_>s to 
improve the animal productifn, for growing fruits, especially 
at lower altitudes and vegetables, including root crops, to 
give the local people a diet ■ f better nutritional value and 
cash products for an increasing market. Perhaps this also 
will result in possibilities for establishment of a min o r  can
ning industry in the future.

a. Fodder errps
At present, there is no cultivate n ''f special cr. ps f-r 
grazing. Sown pastures d • r.' t exist arid no faimer is making 
hay or silage. Sometimes straw <■’f wheat, barley md teff is 
used f^r feeding animals on farms tilth production < f cereals. 
The animals get, however, their main fodder by grazing on the 
natural grasslands, which occupy the largest part of the land 
area us 3d f-r Agriculture. These ,̂r tsslands are • f varying 
types on different altitudes and c- nsist of a very wide range 
of grasses, legumes and other herbs. These grasslands are, 
however, 1< w yielding and their pr< duetion is insufficient 
for the cattle, especially during the dry seas« n. In addi
tion, there is a serif.us overgrazing.

In order t< develop animal husbandry an improved fodder crop 
production is needed. The object must therefore be to find 
well adaptable fodder crops, which are high yielding and have 
good feeding qualities. Moreover, it is necessary t' pr'.- duce 
cheap seed of these fodder crops in the c- untry.

The area chosen in irussi province seems to be very suitable 
for growing fodder cr ps.

Many fodder and pasture crops have been introduced to Ethiopia, 
planted and observed at the Central Experimental Staticn at 
Debre Zeit and at the College of Agriculture Experimental 
Station at Alemaya. The Central Experimental Station is situ
ated at an altitude cf 1,9'00 metres with an average annual 
rainfall of about 840 mm. The soils ire pred>minantly clay 
s ils. Some legumes have showed excellent adaptability, 
especially alfalfa (Medicago s.aiva) and some clovers like 
Berseem Clover (Trif.lium alexaridrium), White Sweet Clover, 
(Melilotus alba) and Kobe lespedeza (Lespedeza striate).
A few excellent perf* riaers among the fodder grasses were Sudan 
grass (Sor'hum sudanansis), Columbus grass (Sc-rrhum alrum), 
Guinea grass (Panicum maximum) and Lehman lovegrass (Eragr^stis 
lehnanniana). Also- Tall fescue (Festuc 1 arunainacea) and Bahia 
grass (Paspalum notatum) seem to be promising.

The College of Agriculture is situated at an altitude of 2,045 
metres and the annual rainfall is 874 mm. The soils ire 1- ams 
to clay loams. Here trials with legumes and grasses have been 
carried rut. Also at the College alfalfa varieties showed very 
good adaptability. Other crops were Alsike Clover (Trif Liurn 
hybriclum), Hyacinth Bean (Dalichos 1 ab 1 ab), Rhodes grass
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(ChiM-is ga/ana) Bermuda grass (Cynodon dactylr-n), Lehman 
lovegrass(Bra^rostis lehmanr.iana) which also sh.o~.red very 
go d performance.

Alfalfa has been triad 3 years (19^3 
Agriculture. During these years the 
prised a minimum of six months. The 
green without any additi. n <.f water.
Peruvian” holds the leading position 
after cutting and in yield.

The results obtained were:

Year Number cf cuttings T- tal annual yield (dry weight,
kg per hectare)

1963 5 35,252
1964 10 6 3 ,8 4 8
1965 8 35? 926
Total 135,027
Average yield (3 years) 45*009
The alfalfa was sown July 11, 1962

In comparison, the French variety Du Fuits yielded 89,761
kg per hectare during the same time.

According to Sf il samples in the plots the s il reaction was
determined to be pH = 7*45* The percentage of organic matter 
was 1.95 percent and there was a low availability of phosphorus.

Ho figures are available frrm trills with different grisses.

These fodder cr. ps will form the baoe for m  intensive and 
improved animal husbandry but this means th~t neoessiry steps 
must be taken right now. Intensive experim ntal work must be 
started to got info_matic n ab- ut suitable fodder crops, their 
adaptability, production, management, palatability and seed 
production.

b. Vegetables

Growing ci nditi<>ns are rxcellent fcr vegetables in the highland 
country but in spite of this the people t,f Ethiopia still make 
little use of green vegetables. However, this industry is 
increasing and in 1962 the area cultivated comprised approxi
mately 340,000 ha. There is a small import as well as an export, 
the latter mainly of potatoes. In 1962-63 t̂ e value of horti
cultural crops was estimated to ab--ut 2,-. of the total export.

Although the possibilities seem to be good for gr wing vege
tables there is at least one limiting factor, viz. the water 
supply during the dry season. Irrigation is certainly well 
needed in order to get an extended cultivate n and not only 
gardening. Furthermore, the lack of seeds prevents a more

-6 5) at the College of 
dry season always com- 
alfalfa plots remained 
The variety ’’Hairy 
be til in rapid growth
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intensive production.

The soils north < f Asella are certainly suitable for vege
tables and the quality must be expected excellent both at 
this altitude and at lower ones in the Rift Valley,

CA3BAGB (Brassica spp. )

During the past years head cabbage has ooen introduced and 
is already important in the export trade. It is one of the 
leading vegetables exported.

For home use the leaf cabbage is still grown to a large 
extent. The plants reach a height of 1 . 5 - 2 metres xnd cut
when needed c<" ntinu*- usly for 3-4 years.

Most of the cauliflower is grown in the highland where the 
best puality is produced. In trials it has been sh-wn that 
the elevation of 1 ?9^0 metres seem tr be the lower limit at 
which top quality cauliflower can be produced, A cool and 
moist climate is required.

TOMATf (Lycopersicum esculentum)

Tomat' , which is < no c*f the nr st pc pul ar vegetables in 
Ethiopia grows extremely well and abundantly. It is ■ f great 
value to the pec-pie a s urce of vitamin A and C the 
vitamins lacking in the Ethiopian diet,

OF If IT (Allium spp. )

The onion is maybe the me st idely consumed vegetable, being 
an ingredient of "wot”. With local varieties major emphasis 
is placed on developing big and uniform bulbs, and also to 
obtain seed producing varieties. Yield is iin re important 
with introduced ones, which out-yield the local varieties.

Sweet rni ns are grown by a few fcardeners out are not 
liked by the local people.

0* P-QQt crops
The most important root errps are taros, (Colocasica escul?r:ta), 
sweet potatoes, (ipcnea batati) yams (Disen-ea spp. ) and 
cassava (Han i hot esculent a.) 'and subtropical areas, whereas 
potatoes (So I anurn tub e r o sum) are grown in the temperate zone.
Potatoes are exported (Table 3).

Other crops such beets ir:d carrots are ilso pr» duced but the
heavy ŝ il prevents a proper growing ar.d gives unsymmetrical
roots. This will apply to most root cr-'ps, however.

Several ether types of vegetables are suited to the climate. 
Asparagus grows freely throughout the highlands and also mush
rooms grow well. Tc complete the list the following crc ps are
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also worth menti ningc. beans, sweet corn, cucumber, water melon, 
okra, radish, lettuce, spinach, pumkin, turnips, lima beans 
and celery among others.
Trials with vegetables are carried rut at Debre Zeit and ŝ  me 
of the best results are shown in table 2 below.

Table 2. Results of vegetable trials at Debre Zeit

Crop Variety Years Average yield (kg/ha) Percentage
marketable )o

Tomato
"Re U n b o r t 1961-62 
"Sans Pareille" 1961-62 
"Rutgers" 1961—62

28,315 
2 7 ?202 
26,468

30-90
80-90
80-90

Onion
"Fairy Cux̂ e 
Flat" 1961
"De Wildt" 1961

17,000
14,000

70-80
80-90

Cabbage
Head "Copen
hagen Market" 19°3 
Cauliflower"Snow 
Cap" 1962

27,010

15,375

*6

70-85

Lettuce

Spinach

"Cotte a graine 
blanche" 1962
"Gloria de Reno" 1963

"ICoble Giant
Thick leaved" 1963

8,100
10,600

1 2 , 2 2 5

85-90
80-90

Carrot
"1'T vntes Ealf
Long" 15*60-61 25,880
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Table 3. Some statistics of twc ro.-t err ps in Ethiopia

Potatoes Sweet potatoes
(Solanun tub ere. sur*) (ipomea batata)

Area cultivated
1964 (ha) 27,500 22,700

Average yield
1964 (kg/ha) 5,000 3,000

Production
1964 (tons) 138,30-' 68,100

Export 1963 (tons) 2,290 -
1964 (tons) 1.761 -

Import 1963 (tons) 0 .1 -

1964 (tons) - -

E. SDices

The use of spices t add piquancy tc the diet has long been 
established ind the ever/do,./ food of the tr< pical inhabitant 
is much more highly spiced than that of the inhabitant of the 
temperate regiens of the world. Preparing spices has beer me 
an art among women and the importance • f spices in the Ethi
opian diet is well recrgnized. It is estimated th it 15-25- 
of the food budget is spent on these condiments. Spices are 
also important in the trade (Table 4 )•

These plants are generally grown in a small scale close to the 
dwelling houses. The plantswill not get the attention that 
should be desirable and yields are often low. I'ost of the pro
duced spices are prepared for home use.

TaDle 4 . Export and ir.prrt of spic'-s in 1 >63

Spice Export Import
t'hs Value (Eth. ) tens Value (Eth. ?)

Red and green pepper 1?290 839*000 - -
Other spices 824 347?000 775 962,500

Total 2,114 1,286,000 775 9*62,500

PEPPER (Capsicum spp.)
Pepper is probably among the earliest spices grown in Ethiopia.

The chilli pepper or the green pepper is a milk type and used 
as a vegetable when unripe. It is annual and very variable.

The red pepper is the d minant s:ice in MwotM sauce. It is 
perennial but gives go d yield only during the first year. Due 
to great variations, selections would give way frr improvements. 
Yields vary from 4?000 - 7>000 kg per hectare and best varieties 
are "Calif; rnia Tir. nder” and "Cubanelle"«
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GUTGSR (Zingiber officinalis)

This plant is adrpted t- warm, humid areas in western Ethiopia 
and it is tiiere a common plant. There seem to be little varia
tion in the cultivated plant due to the vegetative propagation.

Black: cummin grows as a field cr^p in higher regions it d is 
said to be a cash cr-'p. Both '’gesho” indMkwererimaMare in
digenous to Ethiopia, t .e latter one r̂r.ws best at higher eleva
tions. "Gesho" is a perennial shrub and its drisd leaves and 
stems are used for fermentation of beer. Other common spices 
are; anise, caraway, coriander, fennel, Bishop’s weed, rue and 
fenugreek.

Table 5» Available statistics on spices in Ethiopia

Gesho Red pepper Fenugreek
(Rhamrus prinoid.es)(Capsicum spp.)(Trigonella

foenum
graecum)

Area cultivated
1964 (ha) 79,500 220,000 10,000

Average yield
1964 (kg/ha; 1 ,000 400 600

Production
1964 (tons) 79,500 90,400 6,000

Export in
1963 (tons) - 417.3+ -
1964 (tons) - 647.9+ -

Import in
0.6++1963 (tons) 24.7 -

1964 (tons) - - -

+ whole and gr> ur.d 
++ win le

F. Fruits
A large number of indigenous and introduced fruits can be gr«. wn
in Ethiopia and the need fo more fruits in the Ethiopian diet
is well recognized. The altitude is in many parts of the coun
try a limiting factor as is also the lack of water. Since 
irrigation mostly is required and this is not a common practice, 
fruit is not grown on a commercial scale, to a great extent.
Most farmers have a protected area near their homes, which is 
used for fruit growing. This will give an extra cash income - 
even if small - and it will also contribute to the health of
the people by better nutrition. During the past years fruit
growing has increased, the reason being a greater demand, which 
without exceptic n is restricted to larger t-.'vms of the country.
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The best natural conc1 j.ti'- ns fc r fruit cultivati r. exist in the 
high rainfall areas of western and southwestern Ethiopia. The 
oest known commercial plantations of tropical and subtropical 
fruit trees are a] srg the Awash and Gassam rivers, the Gcta- 
Errer-Ursc-Dire Dawa-Earrar road and in Eritrea.

Generally most fruits are consumed fresh in the country but 
there is seme export.

3AI:AITA (Musa spp. )

This fruits occurs in A&ordat and Tessenci districts and to a 
limited extent in the eastern Eritrea lowland. During the past 
years the importance of banana has increased and there is a 
great demand for new plants. Generally the flavour of banana 
is good and certainly this is the case in Shoa and Kafa pro
vinces where there is a type of smaller bananas.

Among the banana varieties, "Ducliese hybrid" has been in great 
demand probably due t its go~'d adaptability f<'r areas where 
growing crnditions are not optimum.

CITRUS (Citrus spy.)

A large variety citrus f-.uits are grown; oranges, (Citrus 
sinensis), grapefruits, (Citrus paradisi), lemons, (Citrus 
limon), lime, (Citrus aurantifolia;, tangerines, (Citrus reticu
lata) and kumquat, (Ci trus /a? and is). Plantations are found' near 
Harrar, in the Rift Valley, in 'wolln and Xaffa provinces and in 
Eritrea.

Environment affects the quality, which is acceptable when citrus 
is grown at lower altitudes. Imprcvements will certainly be 
achieved by introducing new varieties, grafting or budding to 
roct stocks resistant t. diseases And distribution to interested 
producers.

GRIPES (Vitis yinifera)
Grapes are grown to sonr.-, extent in the provinces of Shoa, Harrar, 
Wollega and Gojam. They are used for local consumption both as 
fresh fruit and for wine production. Factories are located in 
Addis Ababa, Asmara and Goder.

PAPAYA.S (Carica papaya)
Papayas are grown throughcut the country and are plentiful in 
Eritrea. Since papaya is cross pollinated, considerable variation 
exists within spocies. Especially a dwarf type seems to do well 
and the yield is said to be satisfactory.
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GUAVA S (P s idium rualava)

Guava has be or. introduced to the country a? d has become wild 
in some forested areas, where birds hive scattered the seeds, 
It grows well in most agricultural regions and is said to 
produce a good yield out bird damage is heavy. The fruit 
has a very high vitamin C content.

FIGS (Ficus carica)

There are many species of figs indigenous to Ethiopia and 
several of the wild forms produce an edible fruit, used by 
the local people. For more intensive growing selections 
would be the first step fcr improvement.

PEACHES (Prur.us persica)

In the temperate zone one species of peaches is grcwn, which 
beirs a hard fruit only suitable for cooking. However, it 
has been shown that excellent peaches can be grown on imported 
trees provided that proper pruning and spraying are carried 
out.

STRAWBERRIES (Fra-varia sop. )

Small strawberries seem to dr well at altitudes such as that 
of Addis Ababa. Since there is a great demand frr these 
fruits and if the market is close to the cultivated area 
an extended gr-' wing of strawberries would likely be of good 
economical value to the small producers.

MI SCELLAII’VTJ S FRIT IT S

There is a great variety of fruits of minor importance, 
pineapples are said to be grown commercially in Kafa province. 
Alth< ugh mangos are better suited to warmer regions they grow 
throughout the country. Other fruits are passi- n fruit, sugar 
apple, pomegranate, apple, plum, raspberry and Surinam cherry.



20

Table 6. Export figures of fresh fruits for 1963-64

Crop Export 1963 Export 1964
Quantity (kg) Value (Eth.*) Quantity (kg) Value (Eth.2)

Bananas 13,430,126 4*232,965 12,151,020 3,831,433
Mandarines 431,034 161,201 5l85213 201,506
Lemons 328,461 85,017 507?465 133,331
Oranges 31,257 12,964 172,920 71?990
Other fresh
fruits 1 ,77 9,2 25 453,950 1 ,2 6 1 ,8 18 462,459

Total 16,000,3.03 4,946,097 14? 611,436 4,700,719

Gc Review of other important crops in Ethiopia

There is a number of other crops which are grown in Ethiopia.
Such cash crops are coffee, sugar cane, tobacco, chat and various 
fibre crops. Furthermore, ensete is a common crop as a source of 
carbohydrates.

COFFEE (Coffea arabica) is a cash crop in the world market, where 
Ethiopia's quota is 71,000 tons. The country is asking for an 
increase of this quota by 24?000 tons.

The most important provinces for coffee production are Kafa, 
Ilubabor and tfollega. Coffee also grows uncultivated and 
abundantly in the K .fa province (coffea forests). In Arussi 
province most coffee plantations are situated in the Rift Valley, 
where irrigation is possible during the dry season. Similar 
plantations are also found further north in the hills east of 
Lake Ziway. In the Chiialo awraja one minor plantation is found 
west of Kulumsa at an altitude of 1,800 metres in the Rift 
Valley. In order to improve the production and to organize the 
market5 the national Coffee Board of Ethiopia has been estab
lished.
Available statistics Ethiopia
Area cultivated 1961s 433,300 ha

I9641 419,000 ha
Average yield (deemed beans) 300 kg/ha
Production 1 9 6 4s 140,000 tons
Export 1963s 67?194 tons

1964 70,228 tons
Import 1964 17° 9 tons
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SUC-AR CaL'IE (Saccharum officinarum) is now grown to a greater 
extent south of I'iazareth at Wonji and in Shoa province at the 
Awash river. An agreement has been signed by the Ethiopian 
Government and the Dutch company IT.V. Handels Vereeniging 
Amsterdam (HVA) for a concession of 6,600 hectares for establish
ment of Wonji and Shoa sugar estates. These two estates have now 
together the total plantation area of sugar cane and a maximum 
milling capacity of ls600 tons cane per 24 hours. Sugar cane is 
not grown in Arussi province.

Available statistics 
Area cultivated 19642 

Average yields 
Production 1964 s 
Export 1963s

1964«
Import 1963s

1964s

Ethiopia 
5 ,100 ha

130.000 kg/hc
750.000 tons

I44 tons 
32 tons

.fibre crops
Fibre crops in cultivation are cotton and sisal, but fibre is 
also obtained from wild plants such as Dum Palm (Hyphaene spp) 
and Sanseviera (Sanseviera spp) and as a by-product from the 
cultivated plant "ensete",

COTTON (Gossypium spp) is an old crop grown for fibre in Ethiopia, 
It is produced in small quantities almost everywhere in the 
country. All the present and potential cotton areas seem to be 
located around the central lava plateaus or in the valleys cross
ing the plateaus. One cotton area is suggested to be in the 
Rift Valley at Lake Ziway. There is presently an increasing de
mand for more cotton fibres in Ethiopia. This demand can be 
met by better seeds, improved methods of cultivation and more 
land used for cotton production. Almost all peasant grown 
cotton is absorbed by the cottage craft industry in which many 
thousands of people are engaged. All the various dresses typical 
for the Ethiopian highlands are made by local weavers. The only 
two commercial ginneries in the whole of the country are located 
at Massawa and Tessendi in Eritrea. Five cotton mills are in 
operation at present,, the largest one situated in Dire Dawa. 
Others are situated in Addis Ababa, Asmara and Bahar Dar. The 
fifth mill is equipped with English and Indian made machinery 
and situated in Akaki, 20 km south of Addis Ababa.
available statistics
Area cultivated 1 9 6 4s
Average yield 1 9 6 4s
Production 1 9 6 4s
Export 1963 i 

1 9 6 4s 
Import 1963s 

1964s

Ethiopia 
41,500 ha

120 kg/hc
5,000 tons

5 , 1 7 4 tons 
7 , 1 8 9 tons
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TOBACCO (iTicotiana spp) has "been cultivated in Ethiopia for 
centuries. Commercial production is at present concentrated in 
the northern part of Sidamo province and other tobacco growing 
areas are to be found in the Guraghe and Harar districts and in 
Eritrea. A warm, moist climate with a well defined dry season 
is favourable for tobacco0 The soils should be well drained and 
neutral or slightly acid. The environment affects the quality 
and the altitude should not exceed 1 ,3 0 0 metres since above this 
level tobacco is very susceptiable to white mold fungus. Never
theless? most tobacco is grown at an altitude or 1 ,7 0 0 metres 
and an annual rainfall of about 900 mm.

The tobacco is mainly Nicotiana tabacum, cultivated for cigarettes 
and grown by small farmers., Most varieties are Turkish though 
some Greek and Virginia types are found. Even varieties of 
Hicotiana rustica are found in small quantities.
Crop rotation is practiced to combat mosaic disease. The other 
principal crop for rotation is corn but also fallow is part of 
the rotation. In the past cultivation methods were very primi
tive but they have changed a little. Planting in rows has be
come more common and proper methods of harvesting have been 
applied.

All tobacco growers are registered and quotas are issued prior 
to planting. A state monopoly on tobacco was declared in 1942. 
This organization controls the purchases, preparation, manu
facture, sale?import and export of all kinds ol tobacco. A fac
tory for processing tobacco and the manufacture ol cigarettes 
is operating in Addis .Ababa. The estimated production in 12^5 
was 240 million cigarettes.

available statistics Ethiop ia
Area cultivated 1 9 6 4s 0000CM ha
Average yield 1 9 6 4? 500 kg/hi
Production 1 9 6 4s O0 

1--------1

tons
Export 1963? 449 tons

1964 s 102 tons
Import 1963 (unmanufact.)s 4 tons

1964 s 25 tons

SISAL (xligave sisulana) grows from sea level up to 1,900 metres 
and does best on light soils and a rainfall of 1 ,000-1,300 mm or 
even less. The plant will live for 7 to 8 years and sometimes 
more. It is grown on a concession of nearly 1,000 hectares 
£.t Elaberet, 65 km northwest of Asmara and on the western slopes 
of the Eritrean plateau. Another concession is established 
near Modjo at an higher altitude. Sisal is presently mainly 
used for fences and hedges but is expected to serve two purposes 
in the futures as fencing and as a cash crop. Sisal is as yet 
not grown in Arussi province.



23

Area cultivated in Ethiopia 19^4; 3>000 ha
Average yield in Ethiopia 1964" 800 kg/ha
Production 1964 2,400 tons

EI’SETE (Ensete edule) is a common crop in Ethiopia. This 
plant is related to the "banana and is used for food and is a 
fibre crop. As a rule, the ensete plantations are found at 
altitudes ranging from 1,600 tc 3*100 metres. The principal 
ensete areas are in Sidamo, Shoa and Kafa. Ensete grows on 
most soil types but prefers fertile ones. Irrigation is not 
practiced but ensete can only be successfully cultivated 
in dry areas if it is grown within a reasonable distance 
from a river.

As a rule the individual plots are small and located close 
to the dwelling houses, and the plant is chiefly used for 
home consumption.

With the exceptii n of the trunk, which sometimes is c nsumed 
fresh, the main product of ensete is fermented starch. It 
does not contain the protein, which is needed in the daily 
food, especially for young children. The ferment.ition takes 
X)lace in a ground silo t\>r at least two months before the 
product is consumed.

A by-product of the ensete is a fibre for h« me use in the 
preparation of twines, rrpes and sieves. Some fibre is also 
sold to the Fibre Company in Addis Ababa. One plant yields 
about half a kilogramme of fibre.

Area cultivated in Ethiopia 1 964* 120,000 ha
Production in Ethiopia 19^4“ 12,000 tons

CHAT (Catha edulis) is cultivated in Ethiopia and Yemen. The 
leaves of this narcotic plant are used by many people in 
southern Arabia and Eastern Africa. In Ethiopia this export 
crop is growing wild and is mainly cultivated in the regions 
between Lire Dawa and the city of Harrar at altitudes between 
1,400 and 1,900 metres,. It is grown in terraces f-n the steep 
hillsides.
Area cultivated in Ethiopia '964 
Average yield in Ethiopia ■ }$64 
Production 1964 
Export 1963 

1964

6.500 ha
1,000 kg/ha
6.500 tons
4,303 tons 
1,966 tons



Appendix 5« Report on roads, water and sewerage for project 
centre (Norconsuitants).

1. ROADS

lb Length of road approx. 1,850 ra.
85O m have a slope from Is20 to Is8.
The road is planned with 6 m. width, asphalt paving, 
earth shoulder.
Drainditches along the steep slope will be stone paved due to 
the risk for strong erosion.
The road will be designed for 4 tons wheel load.

lo Length of road approx. 350 m° with a round-about at the blind end. 
Asphalt paved with 3.5 m° width and earth shoulder.
4 tons wheel load.

Id Length of road approx. 1,330 m.
The road is planned with a width of 3«5 m « 9 asphalt paving, 
earth shoulder and with 2-3 meeting points per km. 1 ton 
wheel load.
A small part of the road has a slope of Is8.
The crossing of the stream will be done with a concrete slab,
3 me long.

le Length of road approx. 1,220 m.
Gravel road, 3 ra. wide, earth shoulder and 2-3 meeting points
per km.

If Length of road approx. 95° ra., width 4 m., asphalt paving, earth 
shoulders and a stone paved ditch on the upper side of the road.

Generally all roads will be drained with open ditches and drain 
pipes crossing the road where necessary* The sides of the 
ditches should be turfed.

lg Parking areas.
Parking areas are planned for the social centre, sportsground 
and administration centre (Area A). All parking areas should 
be asphalted.

2. WATBR SUPPLY
2a Dam, sandfilter and reservoir.

The water should be drawn from a dam situated in the Dusha 
river about 2.7 km« south of the industrial area. Wo exact 
measurement of the water flow exists, but the river will in ex
treme cases carry approx. 300,000 m^/24 hours. This necessi
tates a concrete dam (an earth dam will not stay up to the 
erosion of the river). The dam will serve as a sedimentation 
basin for the water and will be provided with outlets at the 
bottom for discharge of the sediments. ^
The minimuj.. .. -ber flow in the river is approx. 800 - 1,000 m
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/ 2 4 hours of which 300-500 m could he utilized daily.
From the dam the water will pass through a sandfilter to a 
150 m-3 water reservoir* as indicated on sketch 2a. The water 
delivered through the pipelines to the consumers will have a 
natural head of approx. 10 m.

2'b Water pipes.
From the reservoir to the bridge for the highway to Asella the 
galvanized pipeline should he placed in the river bed, due to 
the high river banks.
From the bridge the pipeline will be taken across the fields to 
the different consumers.
Where crossing cultivated areas, the pipe must be placed about 
70 cm below the top surface.

3. SEVfAGE DISPOSAL SYSTEM

3a Purification plants.
Two biological purification plants should be constructed.
One for the industrial area (abattoir, dairy etc, ) and one for 
the dwelling areas C and S. (See site plan,) The former should 
be planned for possible extension and the latter snould have 
capacity sufficient also for the missionary station,

3b Septic tank, degreasers.
A septic tank and a soakaway system should be constructed for 
the farmstead (area F). ITo special septic tank should be 
supplied for the stables.
The following establishments should be supplied with degreaserss

abattoir
dairy
clubhouse (area C) 
dining-assembly hall (area B)

3c Sewage pipes.
Sewage concrete pipes will be placed in closed ditches with 
manholes about every 60 m.
The big difference in level between area C and the purification 
plant and the length of the pipeline necessitates installation 
of pressure reduction tanks in order to reduce the velocity in 
the pipes. Too high velocity will cause too great wear on the 
pipe material.
Waste water from the farmstead (F) should be transported in a 
closed pipeline -under ground directly to the struambed north of 
the area.

4- ELECTRICITY

The estimate for the power supply system is based on the follow
ing two alternativess
1. Supply from Ethiopian Electric Light & Power 

Au t ho r i ty (EELPA).
2. Supply from own diesel-generator plant.



The total power demand is for building stage I approx. 800 k¥
installed load* which will increase tc approx* 1,800 kW for the
future assumed development, All calculations are based on an
installed load of 1,800 kW which with a deversity factor of
40 gives a load of approx, 750 k'W for the area.

4a Fower supply.
1. Supply from EELPA, Asella.
The total diesel-generator capacity at Asclla will at the end 
of 1967 be 360 kw, which will make available a supply capacity
of 245 kW to the project - Asella.
The future increase of the power supply capacity at Asella is de
pending on the development in the area. When the load in the
Asella area increases to 1,000 k¥, EELPA intends to supply the 
area with power from Awash hydro-electric plant.
Besides, EELPA has indicated that it can meet the requirement 
for power if it is informed about the assumed future loads, 
approx. 18 months in advance.

The assumed future load of 750 kW of the project will together 
with the load of Asella. bring the total to approx. 1,000 kW, 
giving a possibility of a connection to the Awash hydro-electric 
plant.

The supply capacity from EELPA to the project at the end of
1967 will be approx. 245 kW.
The assumed power reqiiirument for the project is for building 
stage I

800 x 40 % = 320 kW

With a reduction of the load for heating in the dwelling area, 
the total requirement can be reduced to

(800 - 110) x 40 Cjc = 275 k¥

This can be covered by EELPii's generator capacity at Asella for 
tne first part of the development period.

2. Supply from own diesel-generator plant.

The installation of a diesel-generator plant is based on an 
assumed installed load of 1,800 kW to meet the future require
ments according to the development programme. The total installed 
generator capacity will be approx. JOQ kVA.

For building stages I-IV the power demand of approx. 800 kW 
installed load requires a generator capacity of 4OO kVA.

4b Distribution system.

1. Distribution from EELPA, Asella.
The distribution system from EELPA will probably be a 15 kV 
overhead line from Asella with transformer stations provided at 
the project area for the low-voltage distribution to the
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different consumers. The costs for the overhead lines with 
transformers will he divided between EELPii and the project with 
the proportion of the project given in the cost estimate.

20 Distribution from diesel-generator plant,
The distribution system from the diesel-generator plant will in
clude a switch-station with transformers for 0.4/15 kV for the 
feeding of the high tension (H.T.) lines in the area. For the 
low voltage (L.V.) system approx. 3 sub-stations will be necess
ary for the feeding of the L.V. distribution lines to which the 
different consumers will be connected.

General.

As mentioned under item 4&« 1 the power demand of the project 
can be covered by the future diesel-generator installations at 
Asella for building stages I-IV, by omitting the required power 
for electrical heating of the dwelling area.
When building stage II is finished, it is, as mentioned, possible 
that EELPji. will construct a HcT. system that will connect the 
Asella area to Awash hydro-electric plant on the basis of the in
crease in power requirements for the fully developed Asella area.

For the future development of the area it seems bo be of great 
advantage to have this matter further investigated together with 
the Ethiopian Electric Light & Power Authority.

In the cost estimate the electrical power supply is based on 
connection to EELPA's distribution system. The total construction 
cost for power supply from own diesel-generator feeding the area 
is estimated to approx, Eth, 3 500,000 incl. transformers, gene
rators, overhead lines for H.T. and L.V. and diesel-generator and 
transformer houses.

3. Road-lighting.
Road-lighting is included in the estimate for roads in the 
industrial area, (areas A and B), dwelling areas, (areas C and E)? 
and farm area, (area F), with separate lines for the above 
lighting.
The lighting for the road from Asella to the farm area is not in
cluded, but if road-lighting is nccessary this might be a part 
of EELPA's normal roadlighting in the area.

5. SPORT FACILITIES

5a Swimming pool,,
The pool should be a concrete watertight structure5 with tile 
or plaster lining. Planned dimensions are 25 x 8, 2.5 - 1 m. 
deep,
The pool should be supplied with a purification plant, duo to 
water shortage. The pool could bo drained into the nearby 
ravine.
The cost estimate includes some beautification of the surround
ing area.



5b Tennis court.
A clay court is suggested, as an asphalt or cement court will 
give inferior playing surface and only slight reduction in cost*

5d Football ground*
A 70 x 105 m* football ground is planned north of area A« The 
area has had soil conditions with the watertable during rainy 
season at ground level, hence to provide proper facilities for 
the spectators, a 10 m. -wide gravel strip should be constructed 
all around the ground* To collect and drain off all surfa.ce 
water an open stone paved drain(water ditch)should be constructed 
along the outer sides of the gravel strip.
A drain pipe system should be placed under the football ground 
itself to protect the surface layers from damage by the ground 
water*
The football ground should be constructed as followss

Base well compacted and levelled*
10 cm layer of volcanic cinajr as a filter layer*
15 cm basecourse of basaltic or trachytic stones.
20 cm top soil and grass.

Surface- and drainage-water will be discharged into the stream- 
bed south of the abattoir.

The estimate includes a 3 m. wide, 170 m. long, asphalt-paved 
road to the ground.

6. BARBED WIRE FENCES

The cost estimate is based on a fence with 2 mm galvanized 
barbed wire on Boliden impregnated eucalypt poles.
(EELP^’s experience with the above system is good. Electric
poles from 1961 are still not damaged by termites.)
Alternatively, steel posts embedded in concrete footings may be
used, but will increase the cost by approx- 300 yo»
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Project facilities at Kulumsa.

1. WATER SUPPLY

The water will "be supplied from a nearby river, approx. 3,700 m 
upstream, 130 m. above the farm level.
The required amount of water for irrigation and consumption is 
estimated at 325 m^ daily. This quantity may be drawn directly 
from the river.
From an intake pit with a filter system, the concrete pipeline 
should be placed in the trace of the existing canal, 900 m. along 
the hillside, across the fields to a point approx. 80 m, above 
the level of the farm area. The crossing over the fields should 
be done with concrete pipes in closed ditches, minimum 70 cm 
below surfacec Two pressure reduction pits should be installed 
on this length to reduce pressure and velocity in the pipe. The 
tanks should be equipped with overflow to control the pressure in 
the pipeline when the supply is closed at the outlet.
From 80 m, to 30 m. above farm level, the water should be led 
through a closed galvanized pipeline, also in a closed ditch, well 
below the surface. ,
At about 30 m. above farm level, a diversion will feed a 25 m 
reservoir through a sandfiiter for bacteriological purification. 
This water will supply the laboratory and the dwelling houses.
The reservoir and sandfiiter should both have mechanical regu
lators.
The remaining 300 rr.8/day should be led through galvanized pipes 
to the irrigation system. This consists of one central pipeline 
placed below the surface (70 cm) and through the entire length 
of the field. This main feeder line should have connection points 
for transportable aluminium pipes, which are equipped with 
nozzles and are supported by portable stands when in use.

2. SEWAGE DISPOSAL SYSTEM

For the sewage from the laboratory and the dwelling houses a 
septic tank with a soak-away system is sufficient. The cost 
estimate includes also pipelines from the different buildings 
to the septic tank.

3. POWER SUPPLY

The electric power requirements are estimated at approx. 30 kW 
for one laboratory building, four houses of 100 m^ each and a 
small external lighting system.
For future installations the total load is assumed to increase 
with 100 %, to 60 kW.
The power supply for the area will be covered by a diesel- 
generator plant with two diese1-generators of 45 kVA each, in
stalled in a separate generator house.
For the distribution ol the power an overhead liiio with a 
length of 350 m. is included in the calculation.
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For external lighting a small lighting system with approx. 8 
lampposts, is assumed.

The total estimate for the electrical installation includes the 
diesel-generators with oil tank, generator house and distribution 
lines, and a small external lighting system.

4. PROVISORY WATER SUPPLY

Building stage I can be supplied with water from the river below 
the farm through a hydrophor plant.
The pipeline may be used for the permanent water supply item 1, 
and the cost is included in above item.
Price for mounting and demounting of the line and the hydrophor 
plant, which later can b<̂ sold, is included in item 4°



Appendix 6. Preliminary list of equipment for project activities.

1. Administration and planning

Furniture etc. Guesthouse & Clubhouse Eth* 4 70?000
Administration building 35?000

5 4-wheel drive cars
1 ordinary car • 45 9 000

Eth. $ 150,000

2.1 . Kulumsa, crop experiment and seed improvement station.

2.1.1 Soil laboratory 

A. Soil Chemistry

Purposes Instrument etc. Type and 
supplier

1967/68 
Cost 
Sw.crs.

Water cleaning

Organic matter

Potassium, calcium 
sodium

Phosphorus, nitrate 
magnesium

Soil reaction, pH

Salt-content in 
the soil

Weight

Distilling apparatus 
De-ionization apparatus 
Electric water bath,
12 places

3 pot furnaces (l6 cm)

Flame photometer 
Compressor

Spectrophoto meter 
Coloric mo ter

pH-Meter

Conductometer with 
measuring cell

Quick balance 1 kg 
Analytical balance 
with taring

EEL mark II

EEL
EEL

Metrohm

Metrohm 

Sartorius 216 

Sartorius 2432

1,000
900

1,000

400

2,400
600

2,000
1,000

975

900

2,000

2,000

Dry matter Oven with fan 2,000
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A. Soil Chemistry (cont'd)
Type and. 1967/63Purpose Instrument etc. ,. Costsupplier gw>crsi

Different Burettes-titrimetic
titrations apparatus with

4 pcs 1000 ml store containers 224
2 pcs 2000 ml " " 1 1 4
2 Fiston "burettes Metrohm 400
6 pcs of pipette arrange- Berglof
merits with pipette volumes
5, 10, 20? 50 and 100 ml 200

4 Desicators 325
Electric mixer 300
Miscellaneous (glass wares,
chemicals) 5?262

Total Sw„ crs, 24?000

12,000
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B. Soil physics

Purpose Instruments etc, Type and 
supplier

1967/68
Cost
Sw. crs<>

Mechanical Laboratory mill 
soil analyses Laboratory mills

Nelco-Liliput 1,275 
Glen-Cruston 325

Weight

To disperse 
the soil

Mo i s ture

Quick balance maximum 
weight
Double-arm balance and 
weights

Bolter
5 sieves, with a diameter 
of 20 cm a 44 Sw.crs,
Lids and bottoms for the 
sieves
3 mortars of different
volumes
Shaker
Stainless steel sink 
110 cm x 60 cm and pipes

Thermostat bath for mecha
nical soil analyses and 
hydrometer and setting 
cylinder

Electric stirrer for 
mechanical analyses 
Vacuum pump 
Laboratoric centrifug 
Miscellaneous (spoons, 
brushes, bowls, glass wares 
and chemicals

Drying ventilator

OHAUS 

IEL 200

Desaga

1,850

200

1,375
220

50
300

1,750
665
135

300

Polytron 35 ST 800
2,000 
2,500

4s 255
2,000

Total SWc crs, 20,000

Total Eth. $ 10,000
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2.1.2 Fodder orops laboratory

1967/68
Cost
Sw.crs.

Purposes

Dry matte: 

Weight

Preparing the 
samples

Crude Protein 
(Nitrogen)

Crude fat 

Crude fibre 

Ashes

Instruments Type and 
supplier

Drying ventilator

Analytical balance 
vSartorius

Fodder samples mills 
Shopper for samples

28562 Electro 
Helios

2,000

2401 R. Grave AB 2,000

Willy
Presidette no. 2 
ixndersson & Matts- 
son? Malmo

4,000
2,000

Makr0 K j e1dahl, 
joining and distill
ing apparatus Gerhardt SG 13 A ll/6

R. Grave AB

See cash crop laboratory

Andersson & Matts- 4,375 
son, Malmo

Electric furnace 
I5OOO watt
Energy regulator to 
the furnace

690.14
Re Grave AB
690.98-10 
R. Grave AB

De-ionizabion appara- Bamstead BDI 
tus

Electrical refrige
rator

Miscellaneous (glass 
wares, chemicals etc.)

R. Grave AB 

R. Grave AB

525

145

875

800

3,280

Total Sw. crs.

Total Eth. o 10,000
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2*1*3 Cash crops laboratory

1967/68
Cost
Sw. crs,

Purposes Instruments Type and 
supplier

Dry-matter

Weight

Weight of 
hectoliter

Protein

Oil and crude 
f at

Starch

Fall in g- 
number

Gluten

Sugar

Plant-
pathology

Drying ventilator

Quick precision 
balance Meter
AnalytiC'iil Balance 
Satorues

see Seed laboratory

see Fodder laboratory

Oil press for samples 
8 Extractors accord
ing to Soxlet 
Extractors with heat 
for the Soxlet
6 Electric hot plates

Water bath 691-12

Laboratory mill
Instrument for mea
surement of falling- 
number

Washing machine for 
gluten. Ertel-Werk, 
Munchen

Refractometer accord
ing to Abbe

Microscope, Zeiss

Miscellaneous (glass 
wares, chemicals etc. )

Type 28 562 Purchased
Electro Helios

K7T Huge 
Tillquist
2401 R. Grave AB

Re Grave AB 
161.84/92 
R. Grave .AB
S.G.K/6 
R. Grave iiB 
Sv.3AI R. Grave

Kamas oK 200
Falling Number 
Company

Theby
Tekno Monton 
Halsingborg

R. Grave AB

Standard C-FL 
654-632
Zeiss Svenska AB

2,000 

1, 600

600
606

I65

1,410

475
1,800

1 ,400

2,400

3? 450 

18,000

3 s094

Total SWo crs. 37,000

Total Eth< 18,500
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2.1*4 Seed laboratory and germination room 

Space 8 36 sq.metres

Purposes instrument Type and 
supplier

Capacity of 
germination

Weight of 
1,0 00 kernels

Cleanliness

laboratory 

Analytical balance 

Germination table

Malmc

Jacobsen

Microscope
Magnifiers

Zeiss

For dressing Small dressing machine 
samples

Weight of 
hectoliter

Sterilize

Hectoliter Balance Falling Humber Co,

Autoclave

Miscellaneous (glass 
wares and chemicals 
etc. )

Total Sw.crs.

No. 691.80 
R. Grave AB

1967/68 
Cost 
Sw* crs.

Cleaning machine for AB Kvarnmaskiner 11,200

29 000

2,000

5,300
200

1,000

1 .300

3.300

4 5 700

31,000

Total Eth. <? 15 ,50 0

2.1*5 Fish laboratory

2.1.6 Experimental work
1967/68
Eth.

Tools 2,000
Cleaner 3?000
Record rainfall instrument 1,100
Office equipment 25?000

Eth, 15,000

>968/69)

1968/69
Eth,
3,000

1969/70 
Eth. *
3 3 000

1,100
2,000
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2.1.7 Farm equipment 

A. Existing equipment
1967/68
Ethe v

Tractors, new (3) 28,500
" old. (2) 6,000

Combiners (l) 15,000
Seeders (3) 8,000
Ploughs, harrows 8,000
Cleaner 200
Trailers (2) 3,000
Other equipment 59000
Tools 1,000

Total Sthc w 79,700

B. Supplementary purchases
1967/68 1968/69 1969/70
Eth. Eth. 3 Eth. Z

Tractor ^ 8,000t-  ̂ 10,000
Combiners 14,000
Seeders ' 5 ,000
Cleaning machine 10,000
Cultivators 3,600
ivioa«bH STTrrac
Willys jeep 15,000
Trailers 3,000
Duster, sprayer 7,000
Other equipment 1,000
Tools 1,000 1,000

u'.oj) fO $  ft) i 0/<fird / o , t T V

7 /1 fV A o  A /V y
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2.2 Research, agricultural implements

Machinery and heavier equipment jointly with the workshops. 

Hand tools etc.

Implements and simple machinery to he tested.

2.3 Asella livestock farm

Equipment

1) Cattle Est. cost
Cattle balance Eth. £ 2,400
Spraying equipment 2,400
Transport cans and milkpails 2,000
Milkcooler 1,800
Equipment for milkrecording 2,000
Water heater and washing equipment 1,200
Milking machine set 3?000
Various 5 ?200

20,000

2) Draught animals
Sets of horses 5,400
Saddles 3,000
Various 600

9,000

3) Sheep
Various 300

4) Poultry
Incubators and hatching set 12,000
Egg control equipment 1,300
Power station 3,000
Various 4,700

21,000
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2.3 Asella livestock farm (cont'd)

5) Field equipment Est. cost
Tractor Eth. $ 10,000
Tractor plough 1,300
Tractor harrow 1,000.
Disc implement for tractor 1,500
'Waggons and carts for tractor 7 ? 500
Tractor moving machine 1,200
Tractor rake 1,200
Flail 2,300
Horse-(mule-) implements 2,400
4-wheel vehicle 15?000
Various I?600

45,000

6) Farm workshop
Various equipment 3,000

7) Office equipment 4?000

Total estimated cost Eth. $ 102,300

Purchase of livestock to Asella livestock farm

1967 - 1968 Bth. 4

20 Friesian heifers (Holleta) @ j]th. £ 250 5?000
25 pregnant heifers (Arussi) " 80 2,000
25 " M (Foggara) " 125 3,125
25 u " (Horo) " 125 3,125
35 11 " (Borana) ” 150 5? 250
20 " " " 100 2,000 
5 Friesian bulls (Alemaya) " 800 4?000

50 ewes (Merino) M 50 2,500
100 M (local breed) M 20 2,000
7 rams (Merino) M 75 525
25 horses " 15° 3,75°
5 mules M 300 1,500
10 donkeys M 80 800
10,000 eggs for hatching " 0.20 2,000
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Purchase of livestock to Asella livestock farm (cont'd)

1968 - 1969 Eth. 3
20 pregnant heifers @ Eth. 5 125 2,500
2 horses " 150 300
2 rams (Merino) " 75 150

2,950

1969 - 1970
10 pregnant heifers @ Eth,. $ 125 1?250
3 horses " 150 450
5 donkeys " 80 400
2 rams (Merino) " 75 150
2 " (Corriedale, Kenya) " 150 300

2,550

Total Eth. ji 43? 075

3*1 Staff training, publications, teaching material 

Equipment
Tables etc, for lecture rooms
Blackboards and other installations in lecture rooms
Film projectors
Slide projectors
Over head projector
To,pe recorders
Copying equipment
Mimeograph
Electro stencil equipment
Photo laboratory
Cameras
Typewriters
Office furniture
Car

Estimated cost for equipments Eth. $ 31-)Q0Q during 1967/68

and 1968/69.



3.2 Asella district centre

Equipment
3 4-wheel drives Etho § 30,000
1 W  3,000
8 MC 12 , 000
Equipment to Audio-Visual car 6,000
Equipment for demonstration farm
(inclo animals) 3,000
Boarding I Co cilities
(incl, kitchen, dining-room) 15,000
Equipment for offices 10,500
Equipment for 2 lecture rooms 4,000
Teaching aids 1,000

Eth. 3 84,500

Veterinary service 

Equipment
1967/68 1968/69 1969/70
Eth. Eth. Eth.

LV0 Vet. equipment 
Vehicle

1,800
7,500

PVO Vet. equipment 
Vehicle

1,800
7,500

Laboratory equipment, 
patology and microbiology 4,200

Artificial insemination 
equipment 1 
Imported semen 
Locally collected semen

2,400
3,600

Vaccination units (3)s 
Laboratory equipment 
Animal health assistant 
equipment
Vaccinator equipment 
(incl„ refrigerators) 
Field equipment 
Vehicles

1,2 00

600

1,200 
1 ,200 
7,500

600

1,200
1,2 00
7,500

600

1,200
1,200
7,500

Office equipment 3,000

Total Eth„ 3 39,900 14,100 10,500
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5.1 Marketing and transport organization 

Equipment list
1967/68 1968/69 1969/70
Eth. 0 Eth. y Eth. y

0 .7 ton pick-up truck 75500
1 . 5  " truck (2) 10,000 10,000
4« 0 » truck 14.000
Store fixtures (sales and
storage area) 6,000

Office equipment (desks, 4j000 2,000 2,000
chairs, lamps, cabinets, 
typewriters, adding and 
calculating machines etc.)
Concentrate mixing equipment 8,500 
(flourmill, crushing mill, 
elevator, 3 balances, concen
trate mixer, wheelbarrows
etc, ) _________________  _______

Total Eth. v 36,000 12,000 16,000

5» 2 Dairy.

Equi 'omen t list
1966/69 1969/TO
Eth, v Eth, v

Dairy equipment (tanks, pumps, 170,000
pasteurising unit, churns, cheese 
vats, refrigeration unit, boiler, 
packing machine, laboratory etc.)

Office equipment (desks, chairs, 2,000
lamps, cabinets, typewriters, adding 
and calculating machine etc,)

Milk collection centers (shed, 
cooler, testing equipment, washing 
trough, milk churns) - each center
at Eth, v 3,000 6,000 6,000

Total Etho 178,000 6,000
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1968/69
70,000

2,000

72,000

5»5 Workshops

Equipment list

Mechanical workshops
Trolley pulley block 5000 kg 

" " 2000 kg 
Bench grinder 
Bench drilling machine 
Floor drilling machine 
Hand drilling machines 
Arc welding machine 
Gas welding equipment 
Air compressor 
Hand grinding machine 
Machine saw
Steel plate shearing machine 
Sheet folding machine 
Flanging machine 
Bending machine 
Forges
Hydraulic press 80 ton
Drift press
Lathe
Milling cutter
Tools __________

Eth. ; 63,000

Carpentry workshop;
Planing machines 
Milling cutter 
Band saw 
Grinding machine 
Hand drilling machine 
Grind stone 
Painting equipment

5.3 Commerce and industry. Abattoir. 

Equipment list

Equipment for abattoir (hoists, rails, 
basins, chutes, refrigeration unit, 
boiler, laboratory etc.)
Office equipment (desks, chairs, lamps, 
cabinets, typewriter, adding and 
calculating machine etc.)

Total Eth. £
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.5 Workshops

Carpentry workshops (cont'd)
Lathe
Dove tailing machine
Trimming saw
Drill mortising machine
Cross cut saw
Glue press
Smoothing planer
Tools _________

Eth. v 37?000

Garage workshops
Valve grinding machine 
Valve seat grinder 
Bench grinder 
Bench drilling machine 
Hand drilling machines 
Arc welding machine 
Gas welding equipment 
Air compressor 
Hoist (pulley block) 1000 kg 
Hoist ( ) 500 kg
Car lift mechanical 
Piston ring compressor 
Garage trolley jack 1000 kg 

m ti ii 50O kg
Tools
Spare parts _________

Eth. v 485000

Furniture and workshop installationss
Carpentry 2S000
Mechanical 55000
Garage 5 s000

Eth, v 12,000

Total Etho i 160,000
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Trade school 

Agriculture 

Equipment
Agricultural implements and hand tools for demonstration 
purposeSo

Mechanics

Equipment
Drilling machine
Bench grinder
Hand drilling machines
Arc welding machine
Gas welding equipment
V/elding rods
Air compressor
Hand grinding machine
Steel plate shearing machine
Sheet folding machine
Flanging machine
Forge
Trolley pulley blocks 
Toois and fibtings
Too], boxes for students inclc tools, mm and inch 
Work benches, various installations

Carpentry-house building-masonry
Equipment
Planing machine 
Band saw 
Lathe
Grindstone
Hand drilling machines 
Tools, fittings etc,
Tool boxes for students inclo tools 
Work benches, various installations

Summary, trade school equipment i!jbUo
Equipment, agri culture 6,000
Equipment, mechanics 35,000
Equipment, carpentry-masonry 22,000
Office furniture and equipment 3,000
Furniture etc, three lecture rooms 6,000
Teaching aids 5,000
Furniture e~?„ boarding facilities,
kitchen and lining hall 15,000

Total Ethr 5 92,000
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Land survey and registration

Equipment list ill "fc ll rt «vP

Geodimeter, incl. extra equipment 205 000
Teodolit, universal 3 5 500
Tachymeter-teodolit 4,000
Levelling instrument 1,400

it it 500
Tapes, poles and other implements 1,000
Planimeter 500
Calculation machine 2,000
Simple calculation machine 500
Co-ordinatograf 2,500
Other design office equipment 1,000
2 Landroovers

(2 x 1000)
21,000

Camping equipment for 2 x 4  persons 2,000
Typewriter 400
Furniture for 3 offices 1,500

Eth. 3 61,800

7.2 Local roads ana market places 

A. Existing local equipment

lo Fiat Dump Truck 662 B3? licence no. Asella -4
Engine no, 203 A/61
Serial no» 035488. Model 682/H2
Speedometer reading 32639 ^
General conditions
Batteries ~ dead, hydraulic system must he repaired., tyres -
- no good, cabin - very poor, body - fair, chassis and 
running gear - fair.
The truck can be repaired and put back to service (tyres 
12.00-20),

2. Fiat Dump Truck 662 H3? licence no. Asella -6

Engine no, 203 A/61 
Serial no. 035649° Model 682/H2
General conditions 
Batteries — dead, hydraulic system must be repaired, tyres -
- no good, cabin - very poor, body - fair, chassis and 
running gear - fair.
The truck can be repaired and put back to service.

i
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7*2 Local roads and market places (cont'd)

3- Grader Gallion; model T6OO Tandem with front blade
Engine no. 34647* Model C195-C1 Cummins 
Serial no. T600-C-01376 
Tyres 5° %
The grader seems to be in good working condition.

4® Grader - Huber Warco 10 D
Engine no. 4/A-8844RC EU-4-17 
Serial no. 10 D6-II98OI
General conditions
Tyres - no good, engine seems in a very poor shape and will 
be costly to repair, gearbox needs repair, generator 
missing etc.
The grader can be repaired and put back to service.

5» Front End Loader - Oliver DC 96 (Truck)
Engine no. CJ-3204590. Model DO-2120 
Serial no. 800-552-437. Model OO96 
On the clock 1886 hours
General conditions
Fairly good but batteries dead, fuel system poor etc.
The loader can be repaired and put back to service.

6. Dozer Ahsaldo - Fossati A3-8
Engine noe 1623 - 00223. Tyres 1-6-23 
Serial no. 140559
General conditions
The dozer is in a too poor condition for any use and is of 
no interest for the Regional Project.

7• Fiat Tractor AD 7
Engine *■ Deutz engine 
Serial no. 1968

General conditions
The roller is very old but is repairable and can still be 
used.

9* Water Tank, ca 500 liters. IHA 46Q 4 wheel 
(To be pulled by a truck etc,)
General conditions Good.

10. Home Make Wo.ter Pomp 
General conditions
Poor and has no interest for the Regional Project.
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7.2 Local roads ana market places (cont'd)

11. Fiat Water Tanker 
General conditions
The vehicle is in a very poor shape. The repair will ex
ceed total value of the vehicle. The tanker is of no 
interest for the Regional Project.

Summary - recommendation
The machines being described cannot be operated in present
condition. Except one or two, they can be repaired and serve
for several years. Estimated value of equipment Eth. * 100,000.

If the necessary spare parts are purchased it might take a crew 
of 2-4 good mechanics about one month to put the machines back 
to operating condition. Estimated cost Eth. * 25,000.

First of all, however, a temporary shelter for the machines 
and the mechanics must be erected.

Be Supplementary equipment
Eth. .j

Dozer
Huber maintainer 
Front end loader 
Air compressor 
Pick-up, 4-wheel drive 
Stationwagon, 4-wheel drive 
6-ton dump truck 
Concrete mixer 
Spade vibrator 
Wheelbarrows and handtools

100,000
25.000
50.000
15.000

7.000
7.500

25 5 000 
15,000

5.000
1.5 00

Eth, v 251,000

8.1 Forestry extension and afforestation

Equipment list

Nursery equipment 
Various equipment

Four-wheel-drive vehicle 
Various instruments 
Camping equipment 
Library and aerial photos

10,000
600

1,300
500

1,500
500

Total Eth. * 14,400



8.2 Survey of Munessa forest

Equipment list Eth. 3

Vehicles 35?000
C ar avsn s 12,000
Camping equipment 1?300
Instruments 15500
Nursery equipment 23000
Weather stations 1,000
Various equipment 950

53,750




