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Foreword

This paper was preapred on request of UNIDO to be presented
to the expert panel on agricul tural machinery to be held in
New Delhi, India between 20th. and 25th, of November 1978,
The paper will deal with the present status and future
development in agricul tural machinery Industry in the Demo-
cratic Republic of the Sudan, Both technical and economic
aspects relating to the issue of agricul tural machinery
industry will be discussed, Present policy of the Sudan
Government and technical and instritutional measures necessary
for it s realization will be presented. The Sudan, being

one of the leading African Countries is always trying to find
avenues of cooperation with other African Countries resulting
in mutual benefits., Such cooperation and its areas will be
presented,

General Data
The Sudan is the largest country in Africa with an area of

approximately one million squares miles (2.5 million square
kilometres) equivlent to about 600 million feddans (one feddan
= 4200 square metres = 0,42 Hactare). About 200 million
feddans (84 million ha) are suitable for habitation; at present
only 17 million feddans (7.1 million ha) are cultivated of
which 4 million feddans (1.7 million ha) are cultivated by
irrigation from the Nile River and its tributaries and 13
million feddans (5.5 million ha) by rain., All land is owned
by the Government and about 4G of the total cultivated area

is managed by the State Corporations, and this includes nearly
all of the irrigated areas and part of the rainfed mechanized
Farms,
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The cultivated area will increase to about 21
million feddans (8,8 milltion ha) by the end of
the present six year plan for the economic and
social development by 1982/1983., Table No.l

shows land utilization in the Sudan 1975.

The Sudan lies between latitides 33° and 22°
North and longitudes 21° 45' and 28° 30' Bast.

The Northern one third of the country North of
Latitude 190N, is an arid desert with very little
rainfull and agricul ture is only possible on a
narrow strip of irrigated land along the banks

of the Nile. The more humid climate of the
Southern Region with heavy rainfall ranging from
800 to 1500 mms per year is suitable for a wide
ranage of tropical crops. The central plain
lying between 10° and 15° North has been the

main area for traditional farming and is now the
most suitable part for modern development in
irrigated and rain-fed mechanized agricul ture
with rainfall ranging from 400 to 900 mms per year,
Crops grown in this area include cotton, sorgum,
whea#, millet, groundnuts, sugar cane and sesame
being the most important crops.

The population of the Sudan according to 1955/56
census was 10 millions. The results of the last
census were not published but today it is estimated
that the population is about 17 millions, with an
aversge of 16 persons per square mile; very thinly
populated.

Economy of the Sudan

According to U.N. publications and studies, The
Sudan is considered among the hard core least
developed countries in the world. The criteria
adopted in these reports relate to per capita
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income, literacy and the related share of the
manufacturing sector in total output. The

Sudan being one of ihe least developed count-
ries, exhibits the same general features in

its, economy as the others. It is a poor country
with low rates of capital formation, a low level
of savings and high indebtedness,

The economy of the Sudan is predominantly
agricultural and pastoral, with about 80 to 90%
of the population depending on agriculture for
their living., The total export earnings of the
country come mostly from agricultural products,
Table No.2 shows the relative importance of
agricul tural products in the total value of
exporte in 1975. Agricul tural products provide
between 96 and 98% of the total export earnings
of the country. In contrast about 6 €o 7% of
the country's total imports per year have a
direct bearing on the basic productivity of the
agricultural sector. These include items as
fertilizers, insecticides, herbicides and agri-
cultural tractors and machinery,

In 1971/72 agriculture contributed 38.17% to

G.D. P. at factor cost, Today this figure ex-
ceeds 40%.

The industrial sector plays a relatively minor
role in the eoonomy of the Sudan. It contribu-
tion to the G.D.P. is srall, about 8-9% in 1971/72,
Industry has always been jess fortunate than
agriculture., Generally speaking and up to 1959
most of the industries are light ones and concent-
rated basically in Khartoum, Omdurman and Khartoum
North (The Three Towns forming the capital) and
depend largely on imported raw materials,

The industrial sector today is a great deal better
than before and it plays an important role in the
development of the country although its contribu-
tion to the G,D.P, iz still low, around 10%,
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There are a lot of factors hindering its progress
such as lack of skilled manpower, lack of basic
infranstructure, shortage of capital and lack of
technologye.

So, the Sudan's economy has always been agricultural
due to the vast potential of good fertile land and
availability of water and the presence of a huge
livestock wealth, Beside, the capital investment
in agriculture is generally lower than in industry.

Mechanization of Agricultural Production

Agricultural production in the Sudan can be classified
into two main sectors as for as the method of irrigation
is concerned and these are:-

a- Irrigated Farming.

b- Rain-land Farming.

Irrigated Farming
The total irrigated area is 4 million feddans (1.7 ha)
and is irrigated from the Nile River and its tributaries,

Crops grown include medium and long staple cotton, wheat,
groundnuts, sorghum and Sugar Cane. Production of these
crops was mainly dependert on hand labour up to 1960, even
ploughing and ridging was ‘one b/ animal drawn implements,
Today all seed bed preparation operations, insecticides,
herbicides and fertilizer applications, for all these
crops are fully mechanized,
Wheat, is combine harvested, it is completely mechanized,
sorghur is partly combined and partly threashed after
heads are cut by hand. Sugar Cane is mechanized except
for harvest which is done by hand. Mechanical harvesting
trials are going on. Cotton is mostly planted, weeded
and picked by hand, however introduction of mechanical
planted weeding is being carefully planned and applied
whenever conditions are favourable, Mechanical picking
of cotton is under trial and evaluation. Introduction
of machinery in production of these crops was dictated
by sound reasons which included:-

a) Shortage of farm labour at planting and

harvest times. Most of the labc.ir migrated

to the cities and the new industrial projects.




Labour wages increased to such an extent
that the farmers economic returns decreased
a great deal.,

c) Mechanization allowed timelinemss of operations

and decreased ‘osses,

Rain-Land Farming

The to.31l rain-land area is 13 million feddans (5.5
million ha) distributed through the central rain belt
o1t the Sudan with rainfull ranging from 400 to 90U mms
per year.
This sector is further divided into two sub-sectors
according to methods of crop production and practices,
and these are:~

a) Traditional farming.

b) Mechanized farming,
Traditional Perming
Traditional farming covers an area of about 4 million
feddans (1.7 million ha) and all agricultural operations
are either done by hand or by primitive hand tools
usually used for breaking the so0il and weeding. This
is a subsustance level agriculture and hcldings are
very small ranging from half a feddan to three feddans,
except wien owner cian afford to hire enough labour, then
the area can increase, All of the millet, Karkadeh and
most of the groundnuts and sesame and some sorghum are
produced by this sector.

Mechanized Farming

The mecl.anized farming sector an area of 9 million
feddans (3.8 million ha) and all crop production is
completely mechanized., Holdings here range from a
minimum of 1000 feddans (420 ha) to 500,000 feddans
(210000 ha) or more depending on the financial and
technical capability of the investor. Again, it is
obvious why this sector must be completely mechanized.
It 1s the only way to develop these millions o>f hectares
of good land with enough rainfall and located far away
from from cities and towns and cannot support big
numbers of humans because of lack of transport, food

and water for domestic use, DBesides, the use of tractors

and machinery is the only way to develop such big
holdings.
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Development of the Industrial Sector

The Industrial Sector in the Sudan is formed of
four subsectors namely:-

a) NManufacturing.

b) Nining.

¢) Construction

d) Electricity and Water
In this paper we will deal with the manufacturing
sub-sector in general and the manufacture of tractors
and agricultural machinery in particular.
This subl -sector has always contributed over 504 of
the total industrial production, On the eve of inde-
pendence in 1956 the contribution of the industrial
sector to G.D.P. (gross domestic product) was 2% whilst
that of the agricultural sector was about 61%. At
that time industrial production was limited to the manu-
facturing of simple consumer goods which, with the exce-
ption of cement, did not involve complicated processes.
In the post independence period and up to 1969. The
situation did not show a great improvement. The contri-
bution of the industrial sector to G.D.P. did not exceed
8% and the manufacturing sub=-sector registered a growth
rate of only 5%. The rise cf the industrial sector's
contribution to G.D.P, came as a result of the extended
tive year plan (1971/1972 - 1976/1977) which gave more
attention to industry through provision of more foreign
funds for impo-ting spares, modern machinery and matterials
and through improvement of technical know-how.

These in the end led to more efficient use of resource

and reduction of costs and improvement of capacity uti-
ligation. By 1976/1977 the contribution of the industrial
sector to G.D.P. reached 14% and the manufacturing indust-
ries recorded a rrowth rate of more than 5%.

The Manufacuring Industries in the Svdan comprises the
following five main industrial sectors:-

a) Pood Industries
b) Textiles

c¢) Chemical

d) Leather

~) Engineering.

X
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The engineering sector is the least developed sector.

The establishment of the Khartoum central foundry is
considered as the first step in the direction of develop-
ment of engineering industries., There are other smaller
foundries in Government Ccorporations (Railway, Mechanical
Transport, River Transport) and smaller ones in private
workshops. The main engineering industries in the country
are hight ones and mostly of assembly nature, There is

a great deal of sheet metal fabrication in privately owned
workshops and production is based on orders and there are
rio regular production lines. Assembly and part manufacture
include items such as refrigerators, air coolers, air
condi tioners and batteries., Tractors and agricultural
machinery are imported in P, K.D, form and locally assembled
in workshope belonging to the equipment distributors,

Present Policy of The Government

The present policy of the Gocvernment is stated in the
economic and social development plan of country wita th
first phase extending for 6 years from 1977/1978 to 1982/
1983, with a totnl aliocated funds of 335.4 million Sudanese
Pounds. Some of the most - » -+ to objectives of the
plan are:-

a) Development of those industries where the Sudan
has a comparative advantage,

b) Development of agro—industries based on local
agricul tural production to achieve self-sufficiency
and have surplus for export,

¢) Production of agricultural inputs eg, cement,
insecticides, fertilizers, agricultural machinery
and spare parts.

d) Development of small scale industries based on
local materials and improve and modernize rural
industries to check the drift to urban areas,

e) Achieve a balanced distribution of industries
in the different regio» of the country,

f) Development of the basic infrastructure, such
as power, and specially hydroelectric power, and
the building and construction industries,

g€) Encourage participation of both the foreign and
national private sectors, in the industrial deve-

lopment of tte country.
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The Quantified Targets of the Six Year Plan are as
follws:-
a) Contribution to G.D.P., of the industrial sector
to increase from 14% to 1& in 1982/83,
B) Annual rate of growth for the indv- trial sector
to be 9,3% and for the manufacturing sub-sector
1o be J.5%.
c¢) Contribution of manufacturing to G.D.P., to
increase to 10,04 in 1982/83.

4.5 Policjes Required To Achieve Objectives

4.6

Some of the important policies required to make possible
the achievement of the objectives set out above are as
follows:=-

a) Foster and encourage those industries in which
the Sudan has a competitive advantage over other
countries,

b) Give priority to agro-industries.,

¢) Encourage the development of industries utilizing
the by-products of other industries.

d) Establish industries whose out put will be directed
towards supplying inputs to the agricultural sector
eg. Fertilizers, aimal feed and agricultural
machinery.

e) Encourage industrial activity in rural areas,

f) Encourage the private sector to invest in industry.

Measures To Implement Policies

The government will take some measures %0 implement
its policies and to achieve the declared objectives of the
plan.

In doing so, the government will :-

a) Undertake an industrial survey to ascertain the
industrial potential of the country, market needs,
study of production problems and solutions, pro-
jection of future industrisl requirements for
manpower and the training needed and definition
of the types of projects needed to achiev the
the planned rrowth rate in terms of labour and
capital intensity.

b) wstablishment of quality control systems through-
out industry,

—ig
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¢) trren gll government project appraicil  units.

d) Strengthen the information and statistic collection
centres in government units. Efforts will be made
to strengthen and develop the Project Prep>r* -r
unit and the inductrial statistics Department with-~
in the Ministry of Planning.

e) Inprove basic infranstructure eg. power and trans-
portation,

f) Develop small scale rural industries through
provision of machinery and equipment on hire
purchase and the creation of central marketting
body and the establishment of suitable industries
in regions wheres basic services are available,

g€) Provide training for intermediate skills and revicv
the wage structure,

h) Encourage provide sector to invest in industry
by providing material incentives and inprovement
of industrial legislation and expansion of industrial
credit to finance high priority projects. The
Industrial Investment Act of 1974 will include
special concessions for industries which uses local
raw materials and those which will be located in
rural areas,

Agricul turul Machinery Industry

In our discussion of the agricultural sector it was clear
that there is a pressing need for agricultural machinery

of different 4ypes to mechanize the production of the various
crops grown in the different parts of the country.

The six year plan for the economic and social development has
set our goals for the agricultiural sector which include both
horizonal and vertical expansion in agricultural production,
It stressed the increased use of agricultural machinery as
an imwportunt factor in achieving this goals specially in
ra:.nland mechanized and farming areas and the development

of traditional farming,

To achieve this during the present six year plan, the
industrial sector will have as one of its objectives among
which is agricultural machinery.

Present Status
At present we can safely say that there is no agricultural

machinery industry in the country.

—i g
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However there are a lot of repair workshops for tractors
and machinery in all the production areas operated by
private and public sectors, Some of the sinpler imple-
ments could be easily manufactural in these workshops
with 1little extra investment and training eg. toolbars,
mounted ploughs and discs and hand tools.

At present all tractors and machinery are imported in
P.K.D. and S.K.D. forms and assembled in workshops in
Khartoum belonging to the different machinery distributors.
Some are assembled on site. This assembly operation is being
done with the technical help of the supplying companies.
There is a limited manufacture of irrigation pipes, fuel
and water tanks, small canal ditchers and agricultural
trailers of different sizes and for different purposes,
They are made to order and there 1is no recular assembly
line operation. Axles, wheels, tyres and sheet me tal are
imported. Welding electrodes, liquified gas and paint are
locally produced in factories in Khartoum.

In rural areas all over the country & lot of small hand
tools are made in small blacksmith shops using scrap iron,
These include hand hoes, weeding; hoes, planting sticks
(selluka) and animal drawn wooden plow with metal tip
(Beladi Plough).

Technical Institutions

In discussing the present status of agricul tural machinery
manufacture, we cannot ignore the mention of some of the
technical institutions who are at present contributing a
little towards this industry but could play an important
role in its future development. These are namely:-

The Department of Agricultural Engineering of The Sudan

Gegia Board is engaged in research, development and modi~-
fication of agricultural machinery to suit the conditions

of crops grown in the Gezira,

They work in close contact with the National Institute

of Agricultural Engineering at Silsce, Engalnd. They

have so far developed a tractor mounted cotton stalk puller,
fertilizer and herbicide spreader and groundnut washer.

e
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They modified a groundnut digger and a combination of
disc, rotavator and ridger with the cooperation of Howard
Rotavator. The future looks very bright for this organi-
ation, but so far they have confined their activity %o
modification of some machines and development of proto-—
types and have not been involved in any manufacturing.
Besides this work they run trals of mechanization trials,
testingt of run equipment and giving technical advise and
assistance to the fammers,

5022 The Agricul tural Engineering Administration of the MNinistry
of Agriculture is the official government body for testing
all tractors and machinery introduced into the country to
asses their suitablity for work in Sudan conditions, Besides,
they are responsible for training and technical advice to

all arroemltural cornartions and production units, They

are also responsible for the mdernization of the traditional
sector and the centres for training of agricultural mechanics,
tractor drivers and machine operators.

5¢2.3 The Agricultural Engineering Department of The Faculty of
Agriculture, University of Khartoum carries some field tests
of machinery and limited mechanization trials. The depart-
ment offers an optional major in agricultural machinery and
mechanization to agricultural students,
Recently in cooperation with the Paculty of Engineering
they offerecd a B.Sc, degree in Agricultural Engineering. The
first graduates will complete their course of study in 1979/
1980,

5.2.4 The Mechanized Farming Corporation of The Ministry of
Agriculture is responsible for the development of all the
mechanized rainfed agricultural projects including both
private and public sector projects, Besides reclaiming
the land and developing infrastructure and providing advise

to Farmers, they carry mechanization trials and developments
of new methads and practices to help increase yields and
reduce cost. The corporation gets regular loans and help
from the World Bank and they just concluded negotiating the
third loan for $17 million for the development of mechanized
farming.

The corporation runs its own workshop in the different
production areas of the country which are made available

for the Farmers at cost,

—i g
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5«3 The Problems of Mechanization of Agricul ture in The Sudan

The problems of mechanization of agricultural production
in the Sudan are not different from those of most develop-
ing countries., We could mentioned the following as the
most important: -~

a) Lack of well traired engireers ard operators.

b) Poor maintenance and pair ~ ~ilities and lack of
skilled repalr mechanics.

c) Insufficient spare parts most of the time due to
lack of foreign exchange,

d) Absence of research and trials for developing
special purpose machinery and ‘improving mechanizatior
techniques of different crops in different areas,

e) Unavailability of enough tractors and machinery due
to lack of foreign exchange.

f) Generally poor infrastructure,

The Puture Demand for Tractors «.nd Agricultural hkachinery
The extended 18 year development plan (1977/78 to 1994/95)
starting with the first rnase ot six years 1977/1978 to

1982/1983, gives top priority to the agricultural sector.
Agriculture 1s the major source of exportable commodities,
accounting for more than '+»{ of tre countries foreign ex=—
change earnings. The economic activities of other sectors
of the economy, specially the transnurt ani industrial
sectors, ae critically linked with those of the agricultural
sector, Both in the present six year plan and tie extended
long term plan there will be a stress on the vertical and
horizonal development of agricul ture. This would include
among other thinge, the intensive use of tractors and
machinery in production of the different crips,

The park size of tractors and machinery up to 1976 is given
in attached tables in Appendix No.l, The size of the park
today can be estimated as follows:-

Agricultural tractors 65-77 HP 12,000
Self Propelled combine harvesters 14-16 ft. 1,300
Trailed combine harvesters 8 ft, 170
Different implements 14,000

The total cultivated area today is about 17 million feddans
(7.1 million ha) of which about 12 million feddans (5.05
million ha) could be mechanized.

g
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Assumity, an average horse power of 70 HP per tractor, the

level of mechanization today for the Sudan is 0,17 HP/ha

or 0.071 HP/Feddan. This figure is very low if compared

with 0,20 [iP/ha for Asia and 0.27 PH/ha for Latin America.

To achieve full potential for h- yield in large scale

Farming 0.5 HP/ha which is equivalent to nearly 0.25 liP/feddans,
are generally required. So, from the above figures the average
area for each tractor today in the Sudan taking the areas that
could be mechanized is in the range of 800~1000 feddans.

This figure is very high specially if we consider the inten-
sive production in the future, According to proper mechani-
zation figure of 0,25 HP/feddan, the 70 HP/Tractor should be
used for an area of 280 to 300 feddans. This is an upreali-
stic for the Sudan because it assumes very high level of mecha-
nization. So, la2t us take an intermediate figure, lower than |
the Asian and Latin American Figures; something like 0,15 HP/ !
Feddan which is twice the present figure for Sudan. In this
case the number f tractors requi ed for mechanizing the present
area of 12 million acres is about 24,000 to 30,000 tractors

of 65=75 HP. inc uding replacemerits, and the area per tractor
will be 560 to € :0 feldins which is reasonable, ecalie this

1

incressing requ:. enentls fer tractors and agricui'ural machinery
due t norea svel of mechanization in tl.e present culti-
vated ., thers 1s more need for the new areas planned to be
cultivated in the coming six years. By 1982/1983 the total
cultivated area will be about 21 million feddans (3,8 million
ha) according to the six year plan, It is expected that the
Arab Funds will allocate over 2 million U.,S. dollars for the
next 25 years for agricultural development in the Sudan. The
last market source f~r the need of the Sudan for tractors and
agricul tural maciiinery was carried towards the end of 1976,
The survey show the following, giving products quantities and
short specifications, showing total park in 1982/83 and yearly

requirement in 1182/831-
1682/83  Total by 1983

a)Tractors T70-77 HP 4000 25,000
b) Combine Harvesters 14-16 ft.
self propilled 700 4,200

¢) Chisel Plough mount:d or
trailed 10 tires 2.44 m or
more eee see seso oses 200 2,20C

i
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1982/83 Total by 1983

d) Wide level disc + seeder +

trailed 15 ft. 18 inch discs 1600 11,500
e) Toolbar with ridger 2-2,44 m

4-6 bottoms of 22 in-mounted 1000 7,000
f) Planters, 4-6 row + fertilizer

attachment mounted ese  sese 200 800
g) Heavy disc plough, 4-5 discs

mounted eeee ees  sseo esee 200 1,800
h) Seed drill 3 m wide, mounted +

fertilizer boX eee coss oo 50 260
i) Offset disc harrow 9 ft, trailed 40 300

Future Projects of Farm Machinery Industry

The present six year plan (1977/78 - 1982/83) and the long
term plan (1977/78 = 1994/95) have as one of their important
objectives for the industrial sector, the establishment of
induetries that provide inputs for the agricul tural sector.
These industries include a¢ricultural machinery and support-
ing industries besides fertilizers and insecticides, The
Government have set up in 1972 a joint coomittee from all
concerned ministries and departments to study the establish-
ment of agricul tural machinesy industry in the Sudan. The
committee made a census for available equipment carried out
market surveys, drew up specifications suitable for Sudan
conditions and finally evaluated offers recieved from several
International Machinery Companies, A mission from UNIDO helped
in the evaluation and negotiations (their report on Sudan
Agricultural Tractor Project, World Bank/UNIDO Cooperative
Programme, Vienna Austria, October 1976). The tractor and
machinery project will be established with the cooperation

of the Massey-Fergusor Company holding 25% of the shares
Sudanese Development Corporation holding 24% and the Sudan
Government 51%. The complex will include manufacturing and
assembly facilities, training centre and other auxilliary
facilities. When completed it will cost nearly 90 million
U.S. dollars. Products include tractors, combine harvesters
and agricultural implements. In the fourth year of production,
the factory will reach its maximum production capacity opera-
ting on one shift basis per day for 250 working days per year.
Products quantities and specifications will be as follows:

—-i g



7.1
T.1.1

T.1l.2

70103

-17 -

a) Agric. Tractor, MF28% ![P standard execution

25-40% local content sees  sees we.. = 3000/4000/
Year

b) Self Fropelled Combine Harvester MF520B

Bag,-er type 14-1¢ ft. 110 HP Perking

Diesel kngine 15-20¢! local cuntent =  400/year
c) Wide level disc harrow with seed + ferti-

lizer F360, 15 ft. trailcd discs 18 in = 1400/year
d) Toolbar car ier LF80, 2.44 m, with 4-t

ridger bodies 22 inch mounted = 1200/year
e) Heavy Duty Dice Plough MF90 =  300/year
f) Cotton/Groundnut I'lanter with fertilizer

attachment, IF37, 2.44 ft., 4~6 rows = 200/year
g) Chisel Plough, WF129, trailed =  350/year

Local content for impleunents will rage from S0° to 30¥ in the
fourth year of productiovn. Otaer implenents like offset disc
harrow, seed drill and ochers will be included in the manufa-
cturing progranne if the volum:s prove feasible. The proposed
location for tie factory is arround the city of ANad hedani

or Sennar or in the Gezira Pruvince, the centre of ayricul tu-

ral areus anid tre site of the great Gezira Schene.

Linkages:-
The prouject will most probably be located in the (iezira
Province, This will give the industry a closer corntact with

most of thc important agriciltural institution such as :=

a) The sezira Univeristy at swad hedani.

b) The liead (uarters of the Sudun Agricul tural Hesearch
Corporation at Wad i.edani,

¢) The Head (uarters of the Sudan Gezira Board and its
Agricultura!l bEngineering l[esearch Unit at Barakat.

d) The kahad Pruject, on the Wect Banking. The Gezira
Province,

e) The Agricultural Machinery Training Centre (FAO Project)
at Wad Medani and other secondary technical Schools,

The project would creat about 500 Jobs on the basis of one
shift operation per day and the extent of local content
asgumed above at the end of the fourth year of production,

Additional linkage is established with Khartoum Centre Foundry
(K.C.F.) on existiry Poundry which will be strengthened and
developed alorn, with the establ:shmernt of the project to
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supply it with castings. The Massey-Ferguson Company
was asked by the Gove:rnment to prepare a programtue for
such development,

Linkages with other industries are expected eg.
Battery, Paint manufactures,

In future, assembly and part manufacture of diesel engines
will be undertaken. Other products might be _ncluded to
share common technology, facilities and management,

Transfer of technology to the industrial sector and the
development of engineering skills is considered very

vital for the future development of heavy industry in the
country, Such a project is the first step towards aquiring
this,

As the project develops, some ancillary industries must
develop to fulfill part of the required items. The Govern-
ment's policy has always been to encourage such industries.
Sub-Contracting for metal fabricatecC parts and simple
machinery Jobs will help develop the local workshops and
improve their standards. This can apply to small found-
ries in the area.

Economics of the Project

This project is essentially one of import substitution
with very little real local industriael contribution.
However the Government's policy toward the tractor project
is to increase volume of tractors and agricul tural machi-
nery and cv»ni mechanized agriculture, This agricultural
productivity should increase noth horigzontally and verti-
cally.

In brief the project will realize the following economic
effects when it reaches full capacity production:-

a) Foreign exchange saving of 7.4 million dollars
per year on spending 30 million dollars on import-
ing C.K.D. components,

b) The internal rate of return for the project would
be 28% which is very good, It even goes higher
to 384 when the production is doubled through
a second shift operation.

i
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c¢) The project will provide Jobs for over 500 people
and potentially 800 when it operates on two shifts,

d) The project will have great spread effects on exis-
ting industries such as batteries, paint, break
lining and existing workshops, machine shops and
foundries and Khartoum Central foundry.

Distribution and After Sale Se~vice

The yearly production of the complex in ite first stage
operating on one shift basis will be three times the
annua)l imports of the Sudan now., The present imports are
distributed and serviced by over ten distributcrs branches
and workshopc all over the country, However, wi:h the
exception of three distributors, the rest do not "~ reod
enough facilities to render good and efficient after sale
service., This the joint venture company will inspect and
approve each distributors' facilities before allowing him
to distribute their products. This would require a good
investment for establishing good workshops and repair and
spares centres all over the country besides providing well
trained and skilled engineers and mechanics, This would
equally apply on all distributors including the Massey-
Ferguson distributor who is at present a State Corporation,
If enough well equipped distributors are not available who
can meet with the company's requirements, then the company
would consider establishment of ite own distribution and
servicing organigation,

Execution and Start of Production
The project is now in its final stages of negotiations
and it is expected that the founders agreement and other

contact documents and agreements would be finalized and
signed by the partners before the end of this year,
Execution will start immediately after signature of
contracts and registration of the joint venture company.
It is estimated that the establishment of the complex will
take two years from the date of getting all the finances
ready, The complex will reach its maximum capacity by the
end of the fourth year of production on a one shift basis
per day,

Training And Research

Agricultural engineers, skilled agricultural mechanics and
machine operators are in great shortage in the Sudan,
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In the near future the demand for then will increase
tremendously, specially when the complex starts marke-
tting its products.

The 3udan Government is well aware of the situation and

taking the necessary measures to alleviate the shourtage.

The Tozi Training Centre in the Blue Nile Province
(AID project 1973) trains tractor drives and machine
operators. 1t has been expanded to take 120 drivers
per year and will be further expanded during the six
year plan to take 240 operators per year,

"he Wad Medani Agricultural Machinery Centre trains
agricul tural mechanics (FAO Project). It will be expan-
ded during the six year plan,

Two new training centres will be establishing during :
the six tear plan for training tractor drivers operators

and mechanics., One will be located in Malakal in Upper

Nile Province and the other in Wau in Bahr El Ghazal

Province., Other Centres in other parts of the Country

are being planned.

The Govermment is negotiating now with French authorities
to establish a modern agricultural engineering centre in
the former pilot Farm of the Rahad Project at Tambul in
the Weet Bank of the Nile in the Gezira Province. The
centre will deal with mechanization trials and r a2
test of equipment., Development of new implements, modi-
fications and training of operators and mechanics.

Negotiations are going on with FAO to establish a mobile
testing station which could be used in different parts

of the country. The station will help in machine eval-
uation, testing and training,

The joint UNIDO/IDCAS mission on the establishment of
Regional Pilot Project for Development of Agricul tural
Machinery And Implements To Suit the Particular Conditions
of the Arab Countries, has visited The Sudan in 1976 and
gave a very comprehensive account of the situation of
agricultural mechanization in the country, (Their report

of November 1976, In this report the mission recommended
that the proposed regional organigation for the development
of Farm Machinery, in The Sudan, In particular they agreed
to the suggested Site of Wad Medani or the Gezira along

gide the future tractors and machinery complex,
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Besides it wiil be closer to the Gezira Board HoeGo

and the H. (. of the Agricultural Research Corporation.
This organization will serve the manufacturing project

a great deal specially in development of engineering
designs capabilities and developmernt of technical
manpower,

Credit To Farmers To Purchase Tractors And Machinery

The basic customers or end users are the agricul tural
State Corporations and other government units, do ro
generally purchase equipment on credit.

The agricultural corporations and rooperatives buy on
credit extended to them by local banks and the central
cooperatives association at generally low interest rates.
The Government has approved the establishment of the first
cooperative bank to ~4wrr-. loans to the different cooper-
ratives at very low interest rates.

The Agricultural Bank of Sudan is the main importer of
tractors and machinery to fulfill the needs of the
country. This is not the main function of the bank; it

is intended to extend loans to the Farmers to purchase
equipment, fertilizers, spares, Jute bags and other in-
putsa. The new plan for the bank is to assume its natural
role after the joint venture company starts its production,
In the Bix year plan the farmer will be able to get loans
from the bank with easier terms than before. The farmer
gets the tractor and equipment on hire purchase basis
without putting up roll~teral and at an interest rate of
of 64 per year rather than the 9% which was the going rate,

Cooperation Amung Developing Countrias in Industrial

Development

General

The developing countries form 70% of the World's popula-
tion and produce less than 7% of the worlds industrial
production. Most of these countries and particularly

the African countries have been for a long time and still
are the big farms and mines which supply the developed
countries with raw materials,
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On the other nand they have been still are the largest
importers of finished goods and machinery., In both cases
they are holding the short end of the stick, selling their
raw materials at the lowest prices and importing finished
goods at very high prices. This situation plus the increas-
ing inflation have resulted in great deficits in the balance
of payments of these countries, thus leaving ''r~ ~omnlotels
at the mercy of the developed industrial countries.

8.2 Industrial Progress in Developing Countries And Its Problems

Industrial development in developing countries did not
achieve any noticeable progress inspite of thLe great exerted
efforts by most of them., This is due to many interrelated
factors some of which are due to the international situation
and some are local,

#.?.1 Local Problems Facing Industrial Progress

In the local scene, the:se countries are faced with lack of

or absence of technical personnel and absence of industrial
technology. It is important that a clear industrial policy
be developed that clearly defines objectives and priorities
depending on its own resources, The industrial development
must be part and parcel of the country's economic and social

development plan. The la.k or absence of infrastructure and

managerial and technical personnel have increased the depen-
dence of developing countries on developed countries, The

low per capita income and low savings and great indebtedness
to industrial countries have slowed industrial development.
Lack or absence of planning and poor implementation of ind-

ustrial projects together with the absence of plans for
maximum utilization for natural rescurces and raw materials
have contributed towards low progress rates and increased
product costs.

8.2.2 International Problems llindering Industrial Progress

The International economic crisis and increasing inflation
costs, of basis equipment, industrial inputs and transport
costs from developed to developing countries. The higher
interest rates on loans and high cost of imported technology
and experts, have all had adverse impacts on the development

of industry in developing countries,
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The interests of the developed countries lie mainly in
continuing to get adequate supplies of low cost raw ma-
terials for their industry. ™eov —ov vert international
economic pressures and take all possible measures to
assure the continous suppl; ol these relatively less
costing raw materials from developing countries,

Cooperation 8$;Ween Developing Countries

To face this unfavourable r!'! situation and for certain

political and national considerations, the developing

countries had to come together to be in a better negotia-

ting position witi. the industrial developed countries.

This way can help each other instead of following the

old policies of each standing alone in the fight which

helped the developed countries more than it did the deve- \
loping countries themselves, !
This stresses the importance of cooperation between the

developing countries at diffcrent levels,

Regional Cooperation

On the regional level cooperation permits the developing
countries living in one region to share strategies and
make use of each others experiences and technical knollegt.
It will also bring them closer to each other and allow
them to understand each others problems, This closer coop-
eration will eventually enable them to stand as one community
to face international relations and trade and stronger than
ever. Even the industrial developed countries saw the
importance of such regional cooperation., The European
Common Market is a very good example. Other similar re-
gional organizations exist in Eastern European

countries, Asian countries, The “ommor-esi+)
courtries, and The Arab League and the Organization of
African Unity. To bring about the idea of cooperation
between the developing countries to life and practice,
these countries must play the basic role to create such
cooperation, On the other hand they can ask the help of
specialized World Organizations like the UNIDO, The African
Economic Commission, IDCAS and others to ease ways of
contact and cooperation between the developing countries
themselves and between them and developed and Industrialized

Countries,

—i g
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4.2 Approach To Industrial Cooperation

The Sudan, ac one of the leading countries in Africa
plays an important role in effecting regional cooperation
between developing countries in Africa. The Sudan looks
at the regional and International cooperation from two
compl mentary sides:-

9.2.1 Cooperation for Achievement of Industrialization

and the Whole Industrial Operation.

This takes two directions; the first is the cooperation

between the developing countries themsclves to know their
industrial potential and capabilities and to help the

transfer of iniu-+rir1  production elements between them to

get the best utilization of their raw materials and re-
sources,

The countries in the region would have to put a programme

of work developing technical cooperation between them through
exchange eof developing technology to suit their particular
industrial conditions. They would exchange technical infor-
mation and industrial development. They can also make use

of experience of other developing countries who impoirted and
adapted advanced technology and technicians, to suit its own
conditions. The UNIDO has played an important role in organ-
izing and developing such cooperation between developing
countries by establishing a separate section to deal with
cooperation between developing countries. Particular atten—
tion should be given to choice of development of infrastructure
and choice of technology that suit each country. {mported ad- |
vanced technology is not always the solution for the industrial-
ization problems. On the other hand, modified or simplified
versions of it might be the solution. Developing countries
must cooperate in this technology transfer with industrial-
ized developed countries and with other advanced developing
countries who have had the experience before., The developing
need to exchange technical information and experiences. This
could best be achieved through establishment of information
banks, which will have other benefits in helping development

of industry in these countries,

9.2.2 Cooperation For The Sake of Expansion And Diversification
of Industrial Production
All developing countries, and Africa in particular, have
been for a long time the farm and mine that supplies developed




industrialized countries with raw materials, and hav e
been the largest importers of finished goods from these
countries. These countrizs must break this chain and
develop thelr own resources to give their people better
life and higher per capita incomes. This, they can do
throu;"hh cooperation between them, Coperation ir this

case must start with studies of type of 1ndustrial pro-
duction and methods to i+ wapplied, so they can compli-
ment each others production. For example the Ludan

hhas great a;1cultural potential and agro-industries
could easily produce surplus for export to other countrics,
The Sudar. could exchance thls surplus with other countries
in the re, ron who have surplus commoditivs the Judun needs,
This type «f cooperation needs te full supuort on the
regional ard internatioral level:,

One of the major problems of ind.utrilization in develop-
ing countries is the relatively smaller locul market, This
where regicnal cooperation could play an important role,
The indusri1al production in cre country would not be for
its own tiee 1o alone but to cover needs of other cooperat-
ing courtries and neiphbours. [his would incre:se the
capacity of factories to full potentiul reduce prouuction
on other 1+ rkets, Lventual establishment of regional
mark-ting organizations inductrial associations, the
developin, countries can have better negotiating powers

to get more for their raw materials or semi finished
goods, 1INy cun also coordinute import policicvs and
productici. and price policies for their products, Re=-
lutively richer and more developed countries within the
developir; ~ountries have a greater and for mcre import-
ant role t¢ play in advancing the cause of industry than
others. They can invest in development plans of develop-
ing countries and can supply them with relatively less
expensive and less complicated but relatively advanced
technology. Preference should be given to imports of
industrial products from these relatively industrial-

iged developing countries within the rcgion. This will

encourage industrial development within the region.

e
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The Sudan's hodel In Cooperation.

The Sudanese- Egyptian Economic And Technical Integration

Programme.
General

The Sudan has always recognized the importance of regional

cooperation between the African Countries. A provision in
The Development And Enocouragement of Industrial Investment
Act of 1974 -~+-~1-t~-  that the particular investment or
project shall contribute in achieving the aims of economic
cooperation and integration with Arab and African States,
Based on this and on the need of both countries for one
another, The Sudan and Egypt entered into an economic and
technical programme which will serve their rmituval interests
and needs for agricultural and industrial products,

The Sudan will get great help from the relatively advanced
Egyptian technical and managerial know how, Egypt wiil

get all its food shortage supplied from the rich Sudanese
resources, This integration will increase markets for
different products; develop existing industrial and agricu-—
ltural projects and create new economic activity and new
advanced industries,

Pre-Programme Activities

After the need for such a programme for economic and techni-
cal integration have been established and agreed upon, the
next step was to start its implementation.

Data and Information Collection

This was the first step taken to make available as much
reliable information as possible in the fields of agricul-
ture and industry. This will the base for detailed studies
that will lead to sound decisions on the best ways to
achieve the maximum possible benefits from the available
resources in the two countries,

Exchange of Visits

The data collection step overlapped with intensive exchange
of visits by experts and responsible people on the diff-
erent agricultural and industrial fields. This gave the
experts the chance to observe the progress reached in all
fields and compare it with what they have. In this way a
complete picture of the situation in each country was formed

befc any discussions took place.
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11.

11.1

11.2

T

Technical And Economic Joint Committees
The next step was the formation of joint technical
and economic committees covering all specialized

activities in agriculture and industry. The committees
held meetings in both countries with the objective of
evaluating the existing projects and how they could be
developed and better run to reach their maximum output.
They also made feasibility studies for modernization

of existing projects and creating new ones.

In the first stage of their activity and proposals to
help the Sudanese industry based on the Egyptian ex-
perience and advanced technical knollege. They gave
priority to agro-industries existing in Sudan. Such

as sugar industry, food industries, textiles and hides.
Proposals in cooperation and integratiom in the fields
of mining, railways, chemicals and petroleum industries
were included.

Joint agricultural projects for production of o0il seeds
and animal food were proposed to be established in Sudan.

Implementation

The proposals submitted by the different economic and
technical committees were studied by the Joint Ministrial
Committee. The findings of the Ministrial Committee angd
its recommendations were raised to the presidents of both
countries for final approval before implementation.
Several projects are now under execution and more than
two Joint venture companies in mining and agricul tural
activities have been formed and commenced their activi-
ties.

Conclusions and Recommendations

The Sudan's economy is predominantly agricultural and
pastoral. The present six year development plan gives
top priority %o the agricul tural sector.

The industrial sector is relatively less important tahn
the ggricul tural sector and its development on the
manufac turing sub-sector caters for agro-industries

and other industries that provide inputs for the agri-
cultural sector eg, Fertilizers and Agricul tural

Machinery,
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There is no agricultural machinery industry in the
country at present, This resulted from lack of tech-
nology, technical skills, infrastructure and absence
of research and development in this industry,

Proper research and development in agricul tural machinery
does not exist., There is limited developrient and modifi-
cation work and the Workshops of the Sudan Gezira Board
in cooperation with the British N.I.A,L.

The Government is normt tine the establishment of a
proper research centre that will include training and
testing activities,

The UNIDO/IDCAS programme is considering the establish—
ment of a regional organization for the development of
agricul tural machinery in the Sudan which will have branch
centres in some Arab Countries.

The Ministry of Agricultural with the help of FAO is
planning a mobile testing station,

The demand for tractors and agricultural machinery is
increasing year after year, and so is the need for engi-
neers, trained mechanics and "perators and well equipped
service and maintenance centres and workshops.

The Government is now finalizing negotiations with Massey-

Ferguson to establish a Joint Venture Project to manufa-

cture tractors, combines and agricul tural machinery in

sufficient numbers to meet the needs of the six year plan.,

The Government has planned some technical and insti tutional

measures to assure the realization of the project and the

proper distribution and service of its products. The help

of UNIDO, IDCAS, PAO and some friendlv Governments and

institutions is being negotiated. ?

The Sudan encourages and supports the concept of coopera-
tion and integration between developing countries in the
fields of agriculture and industry. Such cooperation
could start between countries in one region or on bila-
teral basis. The Sudan has entered into such an economic

and technical cooperation and integration programme with
Egypt.
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11.14

=29

Bgypt is relatively advanced in technology and manage-
ment in industry and the Sudan has great agricultural
potential,

The integration programme is well on its way and is
serving the mutural interests of both countries.

The Sudan is reviewing the encouragenent laws and gct
for investment in agricultural and industrial projects
to attract more investors both local and foreigne.
Special preference will be given to for investment in
rural areas., Other developing countries should do

the same.

Developing countries should create and strengthen
existing organizations that advance loans for agricu-
ltural and industrial development in rural areas such
a8 cooperative, industrial and agricultural banks.,

Developing countries should seak the economic and
technical integration with relatively more advanced
and development countries among the developing nations,

As first steps in regional cooperation and integration,
developing countries should turn to their neighbours
who have closer ties with and who are relatively advanced.

Developing countries should seak the help of friendly
developed countries and would organizations in making
surveys and feasibility studies and developing their
infractucture,

Developing countries should plan long terms training
programmes to have the necessary technical and manage-
rial personnel and skilled technicians and labour,

Developing countries must make a start to develop
their own technology with bilateral or regional help
while depending now on imported technology.
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ANNEX 1

INPORTS OF TRACTORS, CONMBINES AND
AGRICULTUKAL WACHINLRY

1962 - 1976
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