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SUDAN ¢ AGRICULTURAL TRACTOR PROJECT

Ewkﬂound

At the request of the Minister of Industry, Government
of Sudan, the UNNIDO Investment Co-operative Programme Office
(Ur IDO/World Bank Co-operative Programme) ficlded a mission
40 Khartoum from 19 - 27 June 1976 for evaluating the proposals
submitted to the Government by intermational manufacturers of
acricultural tractors and automotive trucks, offering to set up
the assembly and subsequent manufocture of these equipments in
Sudan., The main mission team consisted of Mr, Aroon K. Basak,
Deputy Director (Chief of the mission), and Miss Herta Kaschitz,
Regearch Ascistant of the UNIDO Investment Co-operative Programme
Office, and lir. Swamy Rao, the Senior Irterregional Advicer on
Engineering Industries, UNIDO,

The Covernment of Sudan presented to the mission a short
list of the competing bidders which corsisted of threc proposals.
Masgey-Ferpusorn's proposal consisted of agricultural tractors,
comdines and agricultural machinery, the Stcyr-Daimler-Puch
proposal consisted of trucks, duses, tractors, combines and
pumps, and the K.H.D. proposal consisted of trucks, buses, tractors,
combines, agricultural machinery and engincs.,

g_\émarz of Project Proporals

Three proposals have been received by the Covernment of Sudan
from the following three international firmss

1. Massey-Ferguson Ltd. (MF), U.K.

11, Steyr-Daimler-Puch AG (SDP), Austria

1II. KlSckner-Humboldt-Deutz AG (KHD), Federal Republic of Germany
1.  Massey-Ferguson (Location Wad Medani, El Gezira)

Ao ase Project: (six years with initial two years planning
and four years operation)

(a) Product and Production Volumes

Tractoras 3,000; combines (mself propelled) 4004
seven types of agricultural implements 5,050 per year;

(v) Physical Facilitiest

Land 6 ha, covered area 18,415 nl (1icht machine shop,
assembly, painting, drying, some heat treatment and
plating). Existing facilities at Khartoum Central
Poundry are to be also utilized through additional
assistance;
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(c) Proposed Final Local Contents

Tractor 40 per cent, combines 15 per cent and implements
40 per cent; :

(d) Total ctoff (manpover) 475, including 7 M-F managerial
permancnt and 9 M-Fitechnical (medium/long term contract)
sgtaff; .

(e) Unit Cost: (stase IV lact ycor of project of Eix
years duration) for MF-275 tractor

(1)  CKD: delivered factory
Wad Medagi (Sudan) from UK 2,652

($1) Local material cost 834

(444) Dircet labor and varinble
overhead 130

(4v) Total direct cost
(unit cost: Sudan) 3,617

(v) Proposed rclling price (Sudan) 5,571

Notes

U.X. ex-works price assembled 3,748

Deletion value (407) 1,518
(f) Investment: (as of April 1976)

Total capital investment US3 18.5 million as stated by
MF but not accepted by the mincion, (See Annex 3, Chap. 111)

Provided thuss

Sudanese (Government or private) 51 % »
Massey-Ferguson % %
Poreign third parties 4 %~

(Wotes Both lccal and foreign debt and equity, including
51 ¢ Sudanese requirements will be arranged by Massey=-Ferguson)

3, Expaneion Programme (after base project)
(a) Ppoduct and Production Volumes

Tractors 6,000 self-propelled combines 400j sugar cane
harvesters 200; assorted type of implements 11,000 per
year, Expansion through second shift,

(v) gical facility:

Land: same 6 ha, covered arca additional 4,500 -2
(at 8 200/m2), seme physical facilities as base project.




(e)

(1)

-3

Fxisting facilities rt Khartoum Central Foundry (with
modest expansion if nccessary) to be utilized,

Proposed final local contents

Not given, assumed to be the same as base projectj
Total Staffs
Additional manpower 309, same MF' staff as base plang

Double shifts machine shop etc., mingle shifts tractor
assembly ond implement fabrication/acscemblyj

Upit Costs

Yot given, assumed to be the same as base projectiy

Aditional Tnvestment (as of April 1976)s

Capital 3 1.29 million, not evaluated by the mission.

Steyr-Daimler-Puch AG,

(e)

(v)

Products 2md Production Volumes

Tractors 2,000; trucks 600; buses 3003 self-propelled
combines 4003 irrigation pumps 2, 1004

Physical Facilities:

Machine shop (fitting, cutting, turning, welding), assembly,
paint shop, heat treuiment, Land area 250,000 g , covered
fectory arca 39,825 n? plus office area 3,056 m%, outside
covered storaze 2,000 m¢ and Ccutside non-covered storage
14,000 m2, Building cost $ 8.4 million, total equipment
cost $ 22,50 million, total building, equipment and start
up (including layout and miscellaneous) cost, i.e. total
fixed investment § 38.1 million (notes additional in-
vestment for advanced installation for foundry, forge,
special hardening and $ool room around § 137 million).
Capital cosot estimates not accepted by the mission.

The proposal also consists of (a) a modest separate foundry
snd forge facilities with total investment of US3 18,6 or
a8 an alternative (b) expansion of Khartoum Central Foundry
through an investment of US3 3.8 million,

Unit Cost of Productiont

fractor US3 9,000, iruck (1290-240-044 model) $ 34, 000,
bus (890-150 model) $ 30,750, pump (150-20 model) $ 2,375,

Total Staffs
Staff 880 (not including foundry and forgechop facilities),




111.

(e)

K18ckner-llumboldt-Deutz AG,

-‘-

Projosed local content in

Practor 36, truck 36, bus 38, combine 38, pump 7.

. e o~ -

Alternative 1 (without foundry and forge)

(=)

(v)

()

(o)

(f)

Products and Production Volumcs

Tpactors 2,000; ntationary engines 7003 automotive
engines 3,300 truc}:s/buses 900; combines (trailed/self—- t
prOpelled) 600; 13 types of implements 7,200/year; :

Physical Facilitiess General purpose

Machine shop, press shop, asscmbly, heat treatment, e
power station (5,700 kwh) etc., total buildirg f1loor
area 57, 300 m2 (5 1.7 million) and equiyment 3 55.3 milliony

Prorosed final locnl content (% by value):

rractors 20, ergines 15, trucks 20,6, buscs 68.8, self-
propelled combincs 40.7, agricultural implements 253

zotal Staffy ,

1770 out of which 714 direct and 1056 indirect plus
30 pernaneut (erman staff plus 222 temporary German
(first tnree years of operation) staffj

it Coats Tractors 6806
M e

CKD delivered to factory in Sudan 27,000 -
(Unit cost at Sudan factory not
available)

Jotes
Exworks of fully built Tractor
at Licensor FROj 22,200 -

mve stments

KD may take a minority equity share, They may assist
in securing external finance (not very clear).

Alternative 2 (with foundry and forge)

(o)

roducts and Production Volumes

Tractors 3,000, stationary engines 700, automot ive
engines 4, 300, buses/trucks 900, combinee (nolf—propellod/
trailed) 1,000; 13 types of implements 8,900 per year.




- L /
(v) Physical Facilitiess

8pecial product machine ehop, general machine shop,

gear shop, press shop, assembly, heat ireaiment, etc,

In addition foundry (9,000 t fyear, 8,000 m2), forge-

£hop (1;5 t/year, 7,248 m2) and power station (5,700 kwh,

2,300 m<), Total building floor area 87,548 me (3 23,2 million)
and equipment $ 162,0 million; not ovaluated by the mission.

S
(c¢) Proposed Final Local Gontent (% vy value)

Tractors 55.0, engincs 53.0, trucks 42,8, buses 74.8,
gelf-propelled combines 40,7, agricultural machinery 60,0,

(d) mTotal starfs

-

3,747 out of which 1,191 direct, 2,556 indirect plus
permanent 66 German ctuff (10 foundry, 6 forge and
50 factory) and 498 temporary (first three years of
project) Cerman staff,

(e) Unit Costs
CKD delivered to fuctory in Sudan DM 18,600
Notet Unit cost at Sudan factory not available.

() Investments

Some ap alternative 1,

Goverrmentts Preliminary Concept on Project Development and
Imolementation

The Government would 1ike to establish two industrial
complexest one small and one large.

The emall complex mizht be located at Wad Medani, El1 Qezira,
The products for assembly/m:mufacture are 10 beg agricultural
implements end machinery, spare parts and around 3,000 units of
ggricultural tractors (65 - 70 Hp) per year. The physical
facilities may involve a light machine shop, assembly, fabrication,
painting, heat treatment, etc., and existing foundry facilities
in Khartoum and elsewhere may be utilized for cast ing procurement.,

The large complex might be located at Port Sudan. The
products for local assembly/manufacture are to be irucks
60C units (30 - 40 tons capacity with 12 - 15 ton cab and
25 ton trailer); buses 300 units, self-propelled combines
(400 units for wheat, ootton, sorghum and rice etc.) automotive
engines, pumps as well as around 3,000 agricultural tractors
(65 - 70 Hp). The physical facilities should include a new
foundry and forgeshop in addition to machine shop, heat treatment,
fabrication, assembly, etc,
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The two complexes are to be established with two
peparate international manufacturers/partners. The reason
given for including agriculiural tractore (3,000 'mits/yea.r
each) in both complexes is to (i) promote competition bei-
ween the two firms and (ii) not only meet interncl demand
but also facilitate export to neighbouring Arab/African
countries, It is said that the proposed aid to Suden by
the Arab Fund for Economic and Social Development of around
$ 2.4 billion for agricultural development over cbout 25 yeors
is expected to result in a greater demand for tractors in
Sudan, assuming a trend towards agricultural mechanization.

11, OVERALL FVALUATION OF PROJECT PROPOSALS

1. Project Scope and Location

Having given due consideration to the present lack of
sufficient industrial infrastructure, the absence of adequate
skills, the need for borrowing the whole of the large required
investment, and the narrow margin of local content that the
assembly operations would have to contend with for some time,
the mission is in favour of restricting the project for the
present to the agricultural machinery and equipment product
lines. Such a restiriction would seem justified by the need to
deal with a number of complex issues - to be considered below -
which in our judgement would make a more ambitious project
financially and managerially undesirable at this time,

In view of the recommended concentration on a single
product line, it would appear appropriate to defer for the present,
further consideration of establishing more than one manufacturing
complex, Although the mission has not made an in-depth analysis,
it appears reasonable to plan on the Wad Medani location as
enjoying a minimum of infrast~ucutral support and proximity to
the market, yet furthering tkr objective of geographical de-
centralization of industry.

2, [Evaluation of the Market

The Covernment proposes to build up annual production as
rapidly as possible to 3,000 tractors, 400 combines, and 5,000
agricultural implements, The mission believes that these are
realistic intermediate production and sales targeis, even though
they exceed recent average imporis by about three times,
However, the expected increase in demand depends upon the
implementation with Arab funds of various large scale land
development projects which are in different stages of preparation,
The actual build-up of demand may, therefore, be somewhat
slower - or even possibly faster - than anticipated, so that
flexibility in the timing and phasing of major investiment
commitments would be highly desirable,
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Economic Effects of the Project

The mission appreciates the Covernment's concept of 1
the project as a logical and decirable element of iis overall f
economic development programme. In addition to producing high

priority capital equipment, it will expectecdly lead to the

expansion of technical and managerial skills which will be

heavily relied upon as industrialization progresces.

At the same time the project is basically one of import
substitution, and the Government would wish to satisfy itself
that the long-term obligations involved are justified by
realizable benefits. In this connexion the mission has briefly
exanined the questions of foreign exchange savings, pricing
of imported materials, local manufacturing conient, and bene-
ficial linkages with other projects/sectors.

1

A. Foreign Exchange Savings -

Import substitution through local assembly and parts
production is "expected" to lead to substantial forecign
exchange savings (in addition to creating employment and
encouraging the development of an industrial infrastructure).
For example, Massey Ferguson's proposal claims that
188 35 million of foreign exchange will be saved annually.

This expected benefit needs to be qualified, conceptually
as well as quantitatively. Foreign exchange cavings are
notional, and could bYe achieved only if ihe country has the
ability to expend sufficient foreign currency resources to
import either the finished products, or at least the
neompletely knocked down" (CKD) units, Hitherto, Sudan
has obtained five years' credit to import finished tractors,
but Massey Ferguson (MF) does not appear to contemplate
extending credit terms on its CKD supplies. In fact, MF
has apparently approached the Arab Investiment Company in
Riyadh for a revolving line of credit %o Sudan to finance
its imports of CKD assemblies. A Credit Drav-Down and
Repayment Schedule presented by MF shows a peak credit
build up of US$ 151 million.

The mission has recomputed the foreign exchange that
might be saved annually at the end of Stage IV under the
XF proposal as per Annex 1. It is seen that Sudan must
spend US$ 30 million a year in foreign exchange to import
(kD's, so as notionally to save US$ 7.4 million of foreign
exchange, and to allow the plant to remain at 100% capacity
uwtilization, Should future foreign exchange constrainis
reduce capacity utilization to below 507, the country would
in fact lose foreign exchange. Industrial investments in
developing countries, that are based on heavy "maintenance
imports" have too often in the past suffered from insufficient
foreign supplies, because of foreign exchange shortages. The
project?s recurrent foreign exchange needs must, therefore,
be recognized and accepted by the Government before the
{investment decision is made.
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CKD Pricing and Deletion Values

Economic viability of the project depends upon importing
a CKD kit for less than the coit of an equivalent completely
assembled unit, and assembling the unit for less than the
difference. In theory, potential profits increase as
sub-assemblies and componenis are deleted from the imported
kit and produced locally for less than their "deletion value".

After a certain point, each incremental deletion becones
more difficult to substitute locally at the came or a lower
costy it is the joint venture's opportunity and challenge
to continue pushing the economic cut—-off point towards full
local manufacture.

Clearly, much depends on the original manufacturer's
pricing of the CID kit and his setting of the deletion values
for assemblies and components. According to the proposals,
these prices would be established unilaterally by the
manufacturer, thus placing the joint venture at hic economic
mercy. It may be claimed that the pricing details are not
very important, since the joint venture’'s eventual domestic
pelling price is determined by adding a percentage mark=up
to the manufacturing cost. But adoption of this device
would lead to the building up of a high—cost industry and
impose a servere penalty on the Sudanese econony.

The mission strongly recommends that an acceptable
procedure for determining CKD prices be worked out to protect
the interests of the joint venture as well as the economy.
Once a joint venture agreement is executed with a foreign
manufacturer, the local assembly operation will be tied
t0 the CKD's from that single source. The mission believes
that the international prices of completely built tractors
include a fair margin to cover maintenance and warranty
services. In applying a "deletion value" as a deduction
from the prices of CBU's (are these internationally
competitive in the first place?) Massey Ferguson appears
to have left this built-in margin in the prices of the CKD,
while at the came time they propose to charge an additional
nfoe” per tractor to cover their contingent warranty
expenditure. The economic return on the project will largely
depend on the pricing structure of the CKD's, and as stated
above, it would be no remedy to try to cover high buying
prices with equally high selling prices at home. Some
financial parameters and ratios which emerge from the
cost/price relationships as given in the proposals are

shown in Annex 2.
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Local Manufactiure of Sub-Assemblies ard Componcnts

Achievenent of substantial local production content, as
projected by the tendors, (c.g. WF projects 407 for tractors
and implements, 15% for combines) will require major invest-
ment outlays over and above the basic ascembly and mechanical
workshop facilities. Successful use of these supplementary
facilities (e.g. foundry, pressing and forging, heat treating
facilities) will require lengthy training of local personnel
and careful quality control.

Such additional investment and training expenditures can
be evaluated when specifications anl broken down deletion
values are available for the items they relate to. Until
pow this analysis has noi been carried to the point of
justifying very large additional invectments on financial
grounds. The mission recormends that a carefully phased
approach to successive deepening of local production be
adopted ag a basic policy. One such approach ic outlined
below under "Action Proposals”.

Linkages

1

The projecf'/would create about 486 jobs on the dasis of
the extent of local manufacture assumcd at the end of
Stage IV. With an estimated invesiment of $ 57 million -
including a price inflation allowance of 10% per annum =
this reprecents an investment of more than $ 100,000 per
worker,

Additional linkages are desired to be established with
other existing or planned industrial projecis. Until now
the only identified linkage with an existing project is
with the Kartoum Central Foundry, which is proposed to
be strengthened as a source of simple castings. The mission
endorges the concept of establishing an adequate foundry
capacity, available to all industiries.

For the future it is possible that assembly and progressive
panufacture of engines will be undertaken, and that trucks,
buses, pumps, and other iimes will also be produced. These
jtmes share common technological processesj important linkages
through sharing of facilities amd management could therefore,
be achieved.

With regard to any of these products, it is open for
consideration whether rigid adhercnce to proprietary
engineering specifications established on a world-wide basis
by a technology partner, is justified as an absolute require-
ment. Such a condition, for example, is embodied in the
trademark agreement proposed by MF. If a judicious local
decision should require modification of specifications to
encourage increased use of locally produced parts, the joint
venture should be free to make such a move, especially since
the product cannot be exported anyway.

1/ According to the MP proposal.
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If a series of such modifications appear to de technically
acceptable and financially attractive, the joint venture
might be justified in adopting these changes as local stand-
ards. If the use of an international brand name is compromised
by such local modification, perhaps a local brand name should
be substituted. The principle of establishing the closest
possible links with other local enterprises must be strongly
gsupported, and contractual deterrents to this process need
to be avoided.

Pro ject Cost

The MF proposal is the only one in which project cost
estimates apply exclusively to agricultural machinery and
implements. The figures are summarized in Annex 3. It
will be seen that the total investment including working capital
through Stage IV (1982) is estimated at $ 57 nillion after
allowing for 10 per cent p.a. price escalation on fixed acsets.
of this total, $ 26.4 million or about 46 per cent would be
jnvested in foreign exchange.

_ An additional investiment of several million dollars,
vhich may be needed to up~-grade the Khartoum Central Foundry,
has not been included in the MF proposal. Similarly, although
4% is believed that $ 5 million is likely to be spent on HMay
Engineering to build up a sales and maintenance network, no
guch allowance has been included in the project cost estimate,
which also excludes the cost of the services of a General
Contractor as well as interest during construction.

Finally, it must be emphasized that the project costs
presented by the tendors are only indicative estimates; they
are not firm offers. Thus there ic no assurance that eventual

. supply and construction tenders will remain even within the

escalated cost estimates.

!ina.ncix_lg Plan and Return

Annex 4 summarizes a possible financing plan, using
the MF figures for illustration. It is assumed that the devt/
equity ratio would be 60340, and that the Government would hold
51% of the equity while foreign participants’ shares would total
49%. Foreign equity plus foreign loans are designed to fully
cover the initial foreign exchange requirement of the pro ject.

The scale of financing required is seen to be much higher than

appears in the proposal, not only with regard to external but
also domestic financing. The MF proposal assumes that retained
earnings will build up fast enough, to cover the investment

in working capital which would be as large as the investment in
fixed assets. The mission feels that the project would be
financially vulnerable, unless adequate arrangements for
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domestic financing are made to cover working capital needs

as indicated in Annex 4, since the construction and operational
schedule may very easily slip from the optimistic projections
that have been assumed by MF.

Pinancial projections made by MF in their proposal are
based on hypothetical assumptions, not all of which the mission
feels able to accept. No financial or economic return calculations
have therefore been made, as any figures could be quite micleading
Such return calculations may more meaningfully be made when one
of the proposals is accepted, and before final invectment
decisions are made, particularly relating to the scope and sisze
of the project.

6. Action Proposals

Having considered the above points, the miesion recommends
the following for the Government's considerationt

' ) Preferred Partiner

All three of the project proposals reviewed by the mission
are incomplete or inadequate in important waysj thus any selection
made by the Government at this stage gshould at most pave the
way for an in-depth preparation of the pro ject, before an in-
vestment decision is finally made.

Of the three proposers, only Kassey Ferguson has submitted
a reasonably complete proposale They also offer assurance
of product suitability and management capability to implement
such a project in Sudan.

Nevertheless, the MF proposal contains some burdensome
provisions (including financial assumptions) and some omissions,
shich would require extensive negotiations before acceptance
by Government and outside financial participants. In addition
40 itoms identified above:

- Numerous routine management decisions are sub ject
to MP veto through the vote of just one directory

- Substantial management and technical fees are
payable without regard to project successj

- Bources of oomponsnts, and markets, are tightly
restricted;

- Benefits of eventual sharing of facilities and
management for production of other products would
not be readily available;

- Provisions for selecting and training of "shadow
managers" are not convincing as to expeoctation
of hand-over to the Sudanese managers within
reasonable time;




-~ No provision is made for the assembly or manufacture
of the Perkins engine.

b. Strengthening the Government®s Project Team for
Negotiations and Irmplementation

As discusced during the mission's stay in Sudan, many !
tasks remain to be completed by the project team. For examplet

‘4e Dstablishing Joint Venture Agreement

- sgelecting Joint Venture Partner
.= negotiating terms and conditions
- negotiating financing

4i. Construction and Start-up

selecting Ceneral Contractor

equipment procurement

monitoring construction and installation '
gelection and training of staff

gtart-up and initial operation

{14, Forward Planning for Distribution/Service
Network and Local Manufacture

It is proposed that the Covernment project team be strengthencd
as soon as possible by the recruitment of additional national staff
and a qualified full-time adviser from outside to help ensure that
the project is designed, negotiated, and oxecuted for maximum
benefit to the Sudanese economy and people. Since we believe that
United Nations financing for such an adviser would not be available
quickly enough, the Government could, in principle, hire such a
man directly and include the cost as part of the project financing
package. If requested, UNIDO could assist in preparing a job
description and identifying candidates.

o, Phasing of Progescive local Machinery Manufacture

The MF proposal calls for limiting local activities to
agsembly and testing for the first two years of operation. It
would add "general purpose machining” during the third ycar
and "heat treating, plating, gear and splined shaft machining"
during the fourth. (It is likely, bdut not certain, that light
pressing is included in the general purpose machining category.)
These progrecsively more sophisticated functions are supported
by additional machinery and tooling investments and by increases
in planned employment; a partial analysis based on the limited
data available is provided in Annex 5.

The miseion generally endorses the MF approach during the
initial operating years, although changes in emphasis and relative
timing could be discussed. A basic proposal, however, is that
opportunities to establich various "manufacturing intensification
and diversification" facilities be identified and examined. Such
facilities could include selections from the following lists
additional foundry capacity, a separate forge shop, a gear plant,
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a heavy press shop, an engine agsembly plant, an advanced
beat treating unit, an advanced quality control amd inspection
uwnit, and development of an ancillary industry manufacturing

programse .

Since we have recormended that the project not undertake
4ruck, bus, pump, and engine production at this initial
stage, thoce items should be added to the above list for
congideration and priority agsessment. (For example, in order
%0 keep an option open to agsemble and manufacture enginec
later, it is recommended that the combine model MF-307 or
¥F-506 be adopted, in order to standardize on the same Perkins
engine AD 248 for the tractor as well as the combine.)

I4 is suggested that implementation of projects selected
from the above ought to begin during the 1982-84 period.
At the same time we would expect production of the original
product lines to be stepped up = perhaps doubled - through ;
the addition of a second shift and necescary balancing equipment.

I¢ is recommended that a 10 to 15-year phaged programme be
worked out in sufficient detail to provide an overview of the
potential production and employment contributions, together
with financial implications, so that the central planning
suthorities may make suitable provisions in their long-range
resource allocations. Since the project pipeline is lengthy,
{t could be an advantage to arrange for a first stage identifi-
cation study during 1977, with timing of more detailed work to
deperd on resulis of the survey.

One possibdle droadly phased 15-year programme designed
by the mission is explained in Chapter IV,

TRACTORS AND AGRICULTURAL MACHINERY AND SP

1. Pagt Imports and Usage!

(a) Tractors: Imports into Suan during 1962 = 1975 were as follows:

1962 = 272 units 1969 - 530 units

1963 - 391 " 1970 - 1,240 ®
1964 - 424 " 1971 - 743 "
1965 - 466 “ 1972 - 1,004 *
1966 - 635 " 1973 - 132 "
1967 - 1,000 " 1974 - 970 *
1968 - 710 * 1975 - 9% *

Total 9,507 units

1976 - 1,000 units ordered.
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I4 may be ascumed that tractors imported before 1966
are completely out of commission and should not be
counted in the total park of tractors. The actual total ‘
number of licensed tractors in 1974 was 4,527 only. :
During 1962 - 1972, Sudan imported around US$ 20.5 million

worth of agricultural tractors, both through private

dealers and GCovernment sectors. Hovever, it is to be

noted that in all ihese years, the Goverrment did not have

a definite allocation of funds in its budget and all imports

have been on an ad-hoc basis depending upon availability

of import credits. Therefore, the actual imports may

have been lower than the demand would have warranted.

Combine llarvesterss Imports vere:

1965 - 28 units 1970 - 83 units

1966 - 17 * 1971 - 10 "

1967 - T2 " 1972 - 50 "

1968 - 85 " 1972 - 74 530 " '
1969 - 132 " o —

Total 1,099 units

It iz to be moted that althouch pulltype combines were

also imported before, the recent trend is for self-propelled ,
combines. [
Ag_z;;oultural implements?

Imports during 1962 - 1972 and (1971 imports) were as followss

Planteri 220 units (120
Multipurpose Blade! 4 " 19
Ditchers 281 ¢ 40
Disc Plows 1,006 " 5147
Tool Bar: 3,M7 " %50
Disc Harrows 17 * 10
Disc with Seedert 3,329 " io in 19702 955
Border Disc! M " (i

Prom this it can be seen that the import trend regarding
implements is not clear, and no conclusions can be drawn.
It appears that imporis were made on an ad-hoc basis.

Trucks and busess
Imports of motor vehicles were as follows:

!!l: B8O08
(trucks, soﬁvcry vans etC.)
1963 380 2,271
1964 315 1,454
1965 158 1
1966 212 4N
1967 268 922

1968 351 661
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Iear Puses Lorries
(tMRS. deliv.ry vwsg.to o)
1969 601 ' 612
1970 322 641
1971 370 440
1972 42 1,140

Again, the import figures do not point to a definite trend
in domand. There are around eight national or inter-city
bus companies and a number of intra-city bus companiese.
There are also a number of private irucking compunies.
Many trucks and buses are imported by private companies.
The total nunber of licensed buses was 3,137 and licensed
trucks was 22,908 in 1974.

2. Servicing and Maintenance of Tractor ard Truck Fleet

(a) Tractors and agricultural nachinerys

(v)

It is reported that there is a large number of tractors which
are non-operative. The main reason may be due to the import
of a large variety, makes and models of tractors without

a sound and established lecal repair and maintenance,

gpare parts supply and training programmes One of the major
problems is availability of cpare parts (diesel engine parts,
tyres and tubes, electricals and implement gpares). There
are a few regional level workshops uaintained by the
mechaniged farming corporation. However, there appears

40 be no organized national and village level workshop and

a repair and maintenance programme.

Prucks and bucest

As most of thcse vehicles are owned by transpori companies,
gome repair and maintenance facilities have been establiched.
However, the life of a vehicle is only three to four years
and there is no proper arrangement for spare partis supply amd
a repair and maintenance programme at a national level.

3. Quture Pattern and Volume of Agricultural Crops

(a)

The total area of Sudan is one million square miles or

600 million Feddans (1 Fed = 0.42 hectare). The population
is around 20 million. 16 million Fed are arable. The
cultivated land is 14.5 million Fed out of which about

4.0 million Fed are irrigated and 10.5 million Fed served
by rain. Around 40% of the total area under culiivation is
owned and managed by the State corporations which include
nearly all of the irrigated areas and a part of the rain-fed
mechaniged farms.
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(b) The major crops are cotton, sorghum, millet, sesame,
ground nut and wheat.

(¢) The present Government plans aim at achieving the
following target by 1985.

1992/13 965 |
All orops 14.5 million 23.9 million
Feddans Peddans

Selected major cropss

Area Production
(000 Feddans) ‘ 000 m Tons !
1972 1985 1972 1985
. Cotton 1,176 2,245 554 1,393
Dura 4,095 7,090 1,300 3,125 '
Dukn 2,548 3,427 355 1,029
Secams 2,847 4,101 341 917
Ground nut 1,643 3,094 566 1,896
Tobaceco 1,400 5,900 0.39 2.9

(d) The Gezira Board, the Mechanized Farming Corporation, the
Agricultural Development Corporation, the Public Agricultural
Production Corporation and Agricultiural Reforms Corporation
are vone of the major corporations recponsible for agriculiural
development within the framework of activities of the Ministry
of Agriculture.

(e¢) The Government's emphasis on extension of irrigation, usage
of fertilizer, rcclamation of land, to increase the future
gcope for agriculiural production in Sudan, appears to de
correct.

‘ 4. Bcops for Mechanized Farmings

(a) With large areas under the public sector corporations and
with emphasic on land reclamation, there is good scope
for mechanized farming. The irrigation facilitics and
the crops such as cotton, millets, ground nuts, wheat etc.
loend themselves to mechanization.

!
(b) The Arab Pund is considering allocating in principle |
US$ 2.4 billion for investment in agricultural development
projects in Sudan to be spread over the next 25 years.
i

(o) The actual specific projects proposed by the Arab Fund for
agricultural development in Sudan are as follows (figures in
~ million Sudan pounds, total project cost and foreign uchangn):

Darfur complex 7 - 4, modernization Nuba mountain 5 - 2,
Agrarian reform: pump irrigation 10 - 7, storages of wheat !
Gezira 5 - 4, mechanical farming at S. Funj 50 - 13, mechanical !
farming at S. Kordofan 50 - 13}, development of Agrarian Reform
(pump irrigation II) 22 - 15, sugar project 33 - 22, irrigation
Upper at bara 120 - 90, South Regional Complex 5 - 2, sorghum
storage 34 - 30 and wheat storage 12 - 9,

e ———————— b e - 2
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5. Projectiong of Demand for Tractors, Trucks and Buses

p (a) Tractors:

The present annual import is around 1,000 units. The

1970 - 1975 plan hopes to bring 693,000 additional Feds

into irrigation and additional 2.8 million Feds to be
developed in rain fed arcas. Thus, during 1976/77 a total
area of 18.0 million Feds (4.7 million irrigated, 13.3 million
Ped rain fed) will be cultivated out of which 9 million Fed
will be suitable for mechanization. Assuming an annual
replacement market of 1,000 tractors, and estimating a new
market demand of around 2,000 tractors per year, the total
annual demand by 1980/81 nay be around 3,000 tractors.
However, it is not pocsible 10 project demand figures beyond
1980/81. 1% ie only when sufficient tractors are made
available to the local market, rcpair and service facilities

. and credit schemes establiched, and an integrated training
programme devcloped, that the actual market demand can be
ascertained.

(») Trucks:

(1) A number of major development plans have been
undertaken since 1970. Khartoum-ledani (186 km)
Medani-Gedarif (277 km), Gedarif-Kassala (220 kms,
Kasoala-Haiya (347 km) and Haiya~Port Sudan (207 km)
are some of the major schcmes. As Port Sudan-Khartoum
railway truck is highly burdencd, emphasis is placed
on road truck traffic.,

(31) The present import level is around 500 units (as in
1971/1972). In addition to a number of private trucking
organizations, proposed Arab Fund financing to the
Sudan Company for Road Transport i8 expected to be
around £ 12 million(Sudanese Pom\ds)against estimated
. project costs of £ 13 million.

(111) Taking into account the replacement and new demand,
around 1,000 trucks/yea.r appear to be & reasonable figure
with reference to the annual total demand and a production
target of 600 trucks/year seems acceptable.

(o) Dusest

The annual average imporis have been around 300 units. The
production target of 300 units per year is accoptable.

6. Jeov Requirements for Servicing and Maintenance

If the above demand figures are met through local manufacture,
there is a need to initiate an integrated service, repair and
maintenance and spare parts mupply scheme. Selected facilities such
as regional and district workshops and central inventory stores may
de common to tractors and transport vehicles. However, the tractor
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- ey
gector will require a large number of sub-regional, disctrioct
and village level workshops and an integrated repair and
maintenance programme.

Development, Adaptation and Testing

In addition to local assembly/manufacture, there is a need
40 strengthen or establisp'new facilities for engineering
development, adaptation and testing for agricultural machinery
and implements. - This programme should ascist the manufacturing
factory in product adaptation and improvement, and also through
their own development and testing activities should assist the
factory in manufacturing new producte at a later date with
special emphasis on puitability to local conditions.

-

Marketing Organization

In addition to the local manufacturing programme there will
be a need to set up an integrated marketing organization for
(a) tractors and agricultural rnachinery, (b) trucks and buses.
The development of service facilities, extending credit facilities
and developing the training programme are very necessary.

IV. COMPARATIVE ANALYSIS OF THREE PROJECT PROPOSALS AND RECOMMENDATIONS

1. Number of Complexeg/Choice of Alternatives

In addition to financial considerations, the establishment of
two industrial complexes at two different places (one for tractors,
combines and agricultural machinery, one for trucks, buscs, engines,
pumps and maybe tractor of different make) may have serious dis=—
advantages as detailed below:

(1) If voth complexes include 3,000 tractors per year each,
it will result in repetitive import of technology, non-
gtandardization of components, non-utilization of full
production capacity and emphasis on a larger number of
tractor production with low local content rather than
intensification of local production with increased local
content. It should also be noted that expansion from
3,000 tractors to 6,000 tractors/year in the same production
unit could easily be achieved with a second shift and
balancing equipment. Establishment of {iwo separate units
for 3,000 units each of a separate model of tractor will
only result in dispersion of resources and will pose very
serious technological and managerial problems to Sudan at
the present, especially during the base phase of the project.

(44) Having two complexes (one for tractors, combines and
implements and onc for trucks, buses, engines and pumps)
at two different places is also not very desirable.

This will call for greater man power requirement and
organizational and managerial capabilities. This will
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result in dispersion of domestic resources, non-
identification of local production programme, lower
utilization of production capacities, and will pose
technological and managerial/organization problems.

It will call for a total man power (and training
programme) of about 2,500 workers, when onc integrated
oomplex may call for around 1,000 workerc.

(iii) A single industrial complex with a proper perspective
production planning programme will facilitate planned
expansion and achieve better control over factory
operation.

Specification of Products:

The specifications of tractors of 65 - 70 Hp, self-propelled
100 - 120 Hp combines, 12 and 36 ton trucks, 50 - 60 passenger
buses, automotive engines (3, 4, 6 and 8 cylinder), irrigation
punps and selected agricultural machinery that have been proposed
for local assembly/manufacture are acceptable. However, the
need for rationalization of products with special reference to
interchangeability of engines, components and spare parts should
be given serious consideration in selecting the eventual products
and product mix for local assembly/manufacture.

Products for local Assemblz[!&anufacturot

The three project proposals consist of following products
(base project proposals):

Product Units/year . 4 Sterx e
Tractor 3,000 v v v
8F combine 400 v v v
Agrioultural imple-

ments 5,500 v x v
Automotive Engines x x v v
Irrigation Pumps 2,100 x v x
Trucks 600 x v v
Buses 300 x v v

(1) Massey-Pergusont

Massey-Ferguson proposal only includes tractors, comdines

and implements. It does not include local assembly/manufacture
of Perkins engines for tractors. As it is a full proprietory
item, the Government of Sudan may have to enter into a
separate agreement with Perkinds if it is to be locally
assembled /manufactured at an appropriate later date. There

is a case for standardising the tractor engine (Perkins AD 248)
on the combine also, instead of the proposed PERKINS A6-354
engine, even it if means a slightly lesser combine width of
out and capacity. This step will facilitate a possible

future local assembly of 3,400 engines per year and will
reduce the problems of spare parts import and promote inter-
changeability of components.
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(11) Stez_x:Daimler—Puc):u

The Steyr proposal does not include agricultural implements.
The proposal inclwdes tractors, combines, pumps, engines,
4rucks, buses and implements. Regarding the engines, four
types of engines are proposed to be assembled. 1% is
recommended that a unified system of engines is considered
for local assembly;‘

(141) Xlockner-Humboldt-Deutzs

The proposal includes tractors, combines, implements, engines,
trucks and buses. Five types of engines are proposed .

It is recommended that four cylinders (type 912) are
standardized for all gencral purposes and for tractors and
six cylinders (type §12) are standardized for trucks, busces
and combines).

Scale of Productiont (assembly/manufacture)

The base project of all proposals consisis of the following scale
of production (annual production in units)

Product ! 4 Stoyr X
Tractor B.M 2 ’ 000 3. 000
8P Combine 400 400 400
Implements 5 - 7,200
Ingines # 2,000 # 5,200
(tractor)

Pumps - 2,100 -

Trucks - 600 600
Duses - 300 300

) 3T +7L All engines %0 be imported CBU (Completely Built Unit)

A Other engines to be imported CBU, tractor engines to
be assembled CKD in phase IV,

The base volume (1977 - 1982) of annual production target of
3,000 tractors, 400 combines, 2,000 pumps, 600 trucks, 300 buses,
6,000 - 8,000 implements and assembly of engines can be considered
as & feasible level for local assembly/manufacture with due
consideration to the market demand, It is also recommended that
the question of making 6,000 tractorse per year (either through two
sractor units producing 3,000 tractors each or one wnit producing
6,000 tractors) be deferred for the present. This is based on the
fact that while 3,000 tractors/year may be regarded as an acceptable
figure for the annual demand by 1980-81, the actual demand figures
can only be established after making available freely sufficient
pumber of tractors backed by service and credit. This situation
may be reviewed during 1980, In addition, as the increase of
3,000 units/year could be achieved through a second ghift and with
marginal investment, it is recommended that during the base phase,
an investment is made omly for 3,000 units of tractors/year.



5. Production Facilitiess

(1) The production facilities in the three proposals vary and
go do the investment figures. A comparison is given
in the following table.

Land 6.0 ha M 250,000 m2 -
Covered factory aroa 18,415 m> 38,825 n2 | 55,000 m°
Office area - 3,056 m° -

. Hachine shop v v 14
Press shop x x v
Goar shop X x
Heat treatment v v v
Plating v v v
Painting v v v
Drying v v v

. Assembly v v v
Toolroom / (minimum) v (minigum) v
Poundry Kcp KCF -
Alternative foundry x 2,400t/year| 9,000t/year
Porge x 25t/year 175t/yean

(1) However, it should be noted that the level or degree of
physical facilities proposed also vary. However, it is
interesting to note that if all the three facilities were
retionalized, the investment figures become more comparable,
within limits,




(141) In this connexion, it should be mentioned that MF and
Steyr proposals include expansion of Khartoum Central
Foundry (around US$ 3.4 million investment). As an
alternative, Steyr recommendc a moderate foundry (2,400 t/year)
and a forge 25 t/month), whereas KHD recommends a foundry
(9,000 t/year) and forge (175 t/year).

6. locel Contentt

(1) Local Content proposed by manufacturerst

The following table gives the percentage of local content
proposed by three manufacturerst '

Percentage of Local Content Proposed

MF Steyr KHD

I 11
Tractor 40.0 3600 20,0 55.0
Combine ’5.0 3800 4007 4007
Implements 40.0 - 32.0 60.0
Truck ' 36.0 2006 4208
Bus 38.0 68.8 74.8
Mp 37.0 - -
Engine - - 15.0 53.0

Al

Notg: MP with KCF (Khartoum Central Foundry) facilities
8teyr with KCF facilities
KH® I with no foundry, but with press shop
KHD II with separate foundry and forge shop.

(11) The local content is achieved through (a) factory inplant
manufacture of selected components, (b) local purchase
of components and (c) factory assembly operations. While .
inplant manufacture of components and factory assembly f
operations depend on available factory production facilities, i
the degreo of locally purchased components depends upon the ‘
level of existing ancillary industries. The major items of
local purchase mentioned are batteries, tyres, wheel weights,
paint, etc. Az the wheel weight is not an item on the standard
tractor, its contribution to the local content should not be
taken into account. Since the tyre factory has only been
approved by the Government, it is doubtful if tyres could be
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obtained locally during the operational phase of the
project. All other items of local purchase will depend
upon development of an ancillary local mechanical
engineering industry which does not presently exict on an
extensive ccale. Therefore, taking into account all
factors, the average local content that may be achieved
in the base plan (without ceparate foundry and forgeshop)
by any of the three manufacturers may be as followss

Tractors 20%
Combines 15%
Implements 25%
Trucks 20%
Buses 307,
Pumps 15%
Engines 5%

Need for development of ancillary industrys

(a) As only batterics are locally manufactured in Sudan,
there are no irmediate possibilities to increase the
local content of tractors through local purchase of
other components. Therefore it is recommended that the
Governnent of Sudan wdertazes an indepth analysis for
local manufacture of seleciled ancillary components
(including fiecld repla.cemcnt) such as gaskets, oil and

air filters, leaf and ooil springs, oil seals, rediators,

clutch facings, brake linings, elecirical wiring harness,
bulbs, tyres, rubber purts, fan belts, etc. in addition
to paints, hardware (bolts and nuts, etc.), steering
wheels, etc. Also, possible local manufaciure of
agricultural discs, tyne points.etc. for implements
should be explored. Although it may not be possible

40 establich manufacturing facilities for all these

itema, priorities should be establiched and a manufacturing

development/investment programme should be undertaken.

(b) The proposed manufacturing programme chould take into
account possible development of local subcontracting
facilities for metal fabrication, simple machining,
grey iron castings, simple forgings, sheet metal parts,
selected hardware etc. The Government of Sudan should
undertake an analyeis of existing mechanical and foundry
facilities in the country and identify cpecific
poosibilities for subcontracting local manufacture of
gselected components. This will also involve analysis
of existing foundry/machine tools and (uality control

facilities, management capability and financial resources

40 work out the specific actions that may be necded to
develop each of the existing facilities into a potential
component manufacturing sub-contractor both with respect
to tractor and implements component/parts manufacture.

A number of non-critical parts for tractors and implements

may be developed through a programme of aspsistance to
the local mechanical engineering and foundry induasiry.
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In this connexion, special attention has to
be given to the Khartoum Central Foundry and !
Mechanical Engineering Workshop. All efforts are ‘
40 be made to develop KCF into a successful sub-

contractor,

T. Unit Cost of Produstion

As the degree of details and mode of presentation of data in
each of the three proposals is different, inter—comparison of
figures is difficult., However, addimg an element of entimation,
the unit cost of local production of the tractor under the
three proposals, appears to be as followst

Ex-factory Sudan Cost

151 ]
P 275 Tractor 6,150
Steyr (model 760) 9,000,
XD (model 6805) 12,440

(* Us$ 11,020 landed price of CKD's plus ascumed
US$ 1,420 for local valus added in line with
MP ascumption).

Although the above costs emerge from the proposals, the
mission emphasices that varying assumptions make a meaningful
oomparison difficult,

8. Nanpower Requirsment (total staff)
] ftor 0 HD
I II
475 88o 1,770 3,747

(lotet XD It  without foundry and forge but with press shop
KHD II: with separate foundry and forge).

9. Pixed Assct Cost

Pixed assets cost estimates given in the proposals have
been ad justed by the mission to allow for price excalation
on equipment at 10% per annumi

(1) Bas ct *Adjusted figures
in&hout ;oundry and forge)
Pixed Asset

1B$ silion
28.5

pe
Steyre 4.5
oo 61.0 -H:



(# includes pressshop and wider production tuc:l.litin)

185.2
(altornscive II with forge and foundry for greater

produc iion facilities,

\

## gee item iii below).

(11) Separate Foundry and TForge

Steyr
KHD

18.6
36.3

(1) XHD Greoter Production Facilities ##

Alternative I1I, e&uipmont Us¢ million

Cear shop
Engine Special
Component Prod.
Tractor Special
Componcnt Prod.
Foundry

Forge

(4v) Power Station

XHD
XKHD

(Alternative II)

(v) Expansion of KCF

wr
Steyr

15.6
20.4

6.4
19.6
16.7

L

3.9
1301

76,7

not known
US$ 3.8 million investment

10, YXhartoum Central Foundry

Reganding Khartoum Central Foundry (KCP) wvhich MP and Steyr
have proposed to utilise,
of around 153 3.8 million
management and organization aspects should convert it into an
component supplier to the tractor/truck
factory. However, it should be noted that even then they would
only be able to supply wheel weights and a few simple castings.
There will be a need for an advanced foundry and forge shop
at s later date, which KHD has recommended.

acceptable ancillary

it should be noted that an investment
in addition to mssistance in technological,

1. goml\mions a.nd Recommendations
(1) Yolume of Production

An assembly/production plant in Sulan, with an annual produotion
volume of 3,000 tractors, 400 combines, 600 trucks, 300 dbuses,
5,000 - 6,000 implements, 2,000 water pumps and assembly of
engines is a technically feasible proposal.
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(44) A _45-Year Fivc Phase Manufacturing Programme

1t must be remembered that a factory is not just a physical
facility. A successful factory incorporates a dynamic
menufacturing programme with a phased development and with
special emphasis on (a) increased physical facilities for
production, (b) increased local content, (¢) training of
local persornnel, (d) expansion of production, (e) quality
oontrol and (f) management techniques. Thercfore, it is
recommended that in Sudan, with respect %o the proposed
factory, a phased manufacturing programme is undertaken
with emphasic on phase A at the present.

A production programme may involve the following phases!

Phase At Assembly/manufacturing phase (1977 - 1981)

(five yearc, with two years planning and three
years operational)

(a) with physical facilities: 1light machine shop,
assembly, light press shop, fabrication shop,
heat treatment, assembly and painting.

(b) Utilizing founiry facilities of Khartoum Central
Poundry with necessary but modest improvements.

Phace Bt Analysis of manufacturing intensification (1979 - 80)

(a) Possible ectablishment of a separate foundry
(8,000 - 9,000 t/year capacity);

(v) Possible establishment of a separate forge shop
(175 - 200 t capacity/month);

(c) Possible establishment of a gear planti
(d) Possible estab}iahmon'c of a heavy press shopj
(s) Possible establishment of an engine assembly plantj

(f) Pocsible ectablishment of an advanced heat treatment
units

(g) Possible establishment of advanced quality control
and inspection unitj

(n) Possible ectablishment of & separate implement
factory;

(1) Development of ancillary industry manufacturing
programe.

(Note:s The analysis and study for selected above items
may start in 1979/1980).
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Phase C: Manufacturing expansion and intensification programme

(1982 - 1984)

(a) Expunsion of phase A production facilities to
produce 6,000 tractors, and appropriately
increased number of other products through
second shift and provision of balancing
squipment;

(b) Establichment of selected manufacturing
intensification facilities as detailed in
Phase B.

Phase D: Achieving highest degree of local content (1985 -~ 1990)

(a) Stabilization of phase C manufacturing programmej

(b) Operational phase of establighed intensified
physical facilities;

(¢) Establishing/expanding ancillary industry
facilities;

(@) Establishing remaining intensified physical
facilities ap detailed in phase B, but not
realized in phase C.

Phase B3 Siabilized manufacturing phase with possible product
diversification <1980 - 1935,

(111)
(a)

(v)

(s) Achieving a maximum local content level and
maximum utilization of production capacity,
quality of products and crganizational/management
maturity;

(b) Possible product diversification.

ate Production Phaset

If the above concept is acceptable, then it is recormended
that the proposed Sudan manufacturing project is limited
40 the first phase with respect to investment (building and
equipment ), but takes into account the other phases with
vespect to land and building design and equipment layout.

It is recommended that such a project as the first phase
may consist of ascembly/manufacture of 3,000 tractors,
400 ccmbines, 600 trucks, 300 buses, 2,000 pumps,

6,000 implements in one complex. The physical facilities
may involve light machine shop, light press shop,
fabrication and welding, assembly, paint shop, heat
treatment. The project should include modernization of
Khartcum Central Foundry. The maximun local content that
may be expected to be achieved in this phase is 20 - 25 %
for iractors, implements 25 %, combines 10 %, buses 20 %,
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trucks 25 % and pumps 15 %. The total manpower
requirement may be around 600,
The ooncept of the project initiation will facilitate
the minimum investment, the maximum extensive training
of local personrel and a chance to develop further on
a rational basis.

'

PR

V. THE MASSEY-FERGUSON PROPOSAL

A. .Scope of the Project

4., Choice of Productsi

(a)

(v)

As agreed by Massey-Ferguson and the CGovernment Technical
Comnittec, the product line and the annual base production
programme consigt of'

Tractor MF275 67 hp 3,000 units
Combinc Harvester MF507, 14 - 16 ft 400 *
(Agricultural implements 5,050 " )
Offsei Disc HarrowMF34, 2.2 m 1,500 "
Tool Bar MF351, 4.88 m 1,500 "
Heavy Duty Plow MF90, 3 - 5 disos 600 "
Seed Drill/Fertilizer Box MF30, 3 m 150 "

Wide Level Disc Harrow/Seed and
Fertilizer Box MF360, 4.6 m

Cotton/Ground Nut Planter/Fertilizer 00 *
Attachment, MF40, 4 rows

1,000 "

The source of the MF 275 tractor (Perkins AD 248 engine

66 hp at 2,000 rpm) is Brazil. It is reported that the

XP 275 is also manufactured in U.K. This should be
ascertained. From the point of view of component and
technology supply, Brazil, as a source, should be
carefully evaluated especially if it is going to result

in higher charges on CKD freight and technical documentation
translation. Secondly, it is reported that the model

MP 275 ‘has not been tried in Suian on an extensive scale.
Therefore, it is recommended that careful consideration

be given to an alternative model MF 185 or MF 188 (with
Perkins engine AD 248) which is manufactured in U.K. and
whioch has been reported to be widely used in Sudan.
However, if the local manufacture of MF 27% in Sudan poses
no special problems, it is recommended that it be taken up
for local manufacture.
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The source of MF 507 bagger self-propelled combine |
(engine Perkins A.6-354, 95 hp at 2,000 rpm, table \
width 3.0 m or 3.6 m) is France. The quegtion of a

combine with a different model of engine (Perkins A.6-345)

ghould be carefully cxamined taking into account the

engine (Perking AD 248) on the tractor. It is recommended |
that engine specifications are standardized, even if it '
means local assembly of a combine with a lesser capacity.

Having the same engine on a tractor and on combines has

obvious merits. The reculting advantage with reference

to spare parts supply, maintenance, and pogsible local

manufacture (increased demand) of engines of one ¥ype

in Sudan should be seriously taken into account. .
Therefore, it it recommended that gerious consideration
be given to local ascembly/manufacture of combine models
¥P-307 (table size 2.5 m or 3.0 m) or MF-506 (table size
3.0 m or 3.6 m) which have the same Perkins engine

AD 248 as that of the tractor. '

Regarding the implements, it io recommended that first
priority for total local manufacture be given to plow
MF 90), harrow (MF 34 and MF 360), tool carrier (IF 351;,
with ascembly of seed drill (MF 30), and planier (M 40
It is alco recommended that emphasis is placed on local
manufacture of agricultural discs as the demand for
implements and spares is significant,

2. S8cale of Productions

(v)

(c)

3.

(a) The base assembly programme of achieving an annual target of

3,000 tractors, 400 combines and 5,050 implementis at the end
of six years, with the first two years for implementation,
planning and pro ject development, is reasonable.

An expansion phase proposes a total annual production of
6,000 tractors, 11,000 implements and sugar cane harvesters
in addition to combine harvesiers.

Although such an expansion programme may be worthy of
consideration after the end of the fourth year of the basic
phase, it is recommended that, except for provision of
additional land and scope for expansion of the factory
building (with emphasis on expanded or re-ad justed plant
layout), no invesiment is undertaken for such an expanded
phase for the present. In other words, emphasis should be
given to the successful implementation of the basic phase
only, for the first four years.

ationt

(a) The proposed location is Wad Medani, El Gezira, although
no final opinion has been expressed on this subject.
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(b) The three major locations which may be considered in

(¢)

principle are Port Sudan, Khartoum and Wad Medani.

Port Sudan may de suitable from the point of view of
receipt of component:z and raw materials. However, the
dicadvantages are the lack of proper roads to the marketing
centros and agricultural areas, high costs of rail
transport and lack of supporting indusiry around. Khartoum
has advantages wgth reference to stock of material in
market, road, transport and communication facilities,
Government and commercial activities, existence of the
Khartoum Central Foundry and some mechanical engineering/
fabricating facilities, availability of selected facilities
at Khartoum University. However, the Government policy
encourages cstablishment of industrial units in rural
areas. Wad Medani has good communication/voad facilitiec
from Khartoun and other arcas except towards South,

but roads are planned to Sennar and Gedaref. Wad Medani

is also the heart of the agricultural area.

However, in selecting the final location, muny considerations
are to be taken into account incluling invesiment on
transport, electricity, water, communications, housing, etc.
At this stage it is rccommended that priority be given

to Wad Medani, Khartoum and Port Sudan (in that order)

and further investigations be wundertaken before selecting
the final location.

4. Phasins of Ascembly and Manufactures

(a)

The following is the proposed local assombly/manufaoturing
programme spread over six years including the first two
yeare of plannings

End of 1stYear: Tractors: Planning and implementation
(0-1) Implementss Planning and implementation
Combines: Planning and implementation

Ind of ndYeart Tractorst Planning and implementation
(1-2) Implementsy Planning and implementation

Combiness Planning and implementation

Pnd of dYears Tractorst Local purchase of tyres, batteries,
. wheel weignts, fuel etc. (local
(2-3) content 10.7 53)

Import of sub-assembly (combine
rear axle, transmission, hydraulic
1ift cover, engine) and all other
parts (CKD I)

Local assembly, painting and

Testing (local content 3.3 %)

Implements: Planning and implementation

Combinest Planning and implementation




Bnd of 4thYears Traotors: Local purchasetthe same |
(3-4) (Iom content 10.7 %) f

Import of all tractor components

in semi knocked down condition and
total engine (CKD II) !

Local ascembly, including pre- v
Yoading of bearings, assembly from
parts, painting, inspcction etc.

(cxp 11) (additional 2 % local

content over previous 3.3 )

achieving a total local content of

Implementss Local purchase of components
Tlocal content 5 ¢)

Import of CKD assembly

. Local assembly, (1ocal content -
’ 5 ), achieving total content of
10 %

Combines: Planning and implemcntation

Bnd of SthYear: Tractorss Local purchaselthic same _ =
' (“ 5) Tocal content 10.7 %) |
Import of CKD II pack (components,

semi knocked down assembly and
complete engine assembly)

Local manufacture of 58 selected
components such as turned parts,
special bolts, studs, rods, |
machining of selected imported :
castings and forgings, welding '

. (additional local content 8 )
plus assembly, paint and testing
as before (total local content

24,0 %)
mlmntsx Local purchasetsame as bofore
uooﬁ

content 5.0 %)
Import of major sub-assembly

local selected fabrication
ﬁoc&l content 30 %)

Local assembly (local content

5 %), thus achieving a total local )

content of 40 % |
binesi Local purchagse (5.0 %), imporis

of all major components and assembly

(local content 10 ) thus achieving
s total local content of 15 %

P of 6% Year: Tractors: Local §urchaae'same (local content
. 7'0

(5-6) ;
Import of CKD II including engine




Further local production of 77
oomponenis such as turned parts,
gome forgings and castings plus
machining of gears, spline shaft
plus heat treaiment and plating
(up to additional local content
of 16 ). Thus achieving a total
local content of 40 %

Implements: 40 % local content as before
through fabrication

Combines t 15 4 local content as before

(b) The mission has the following comments on the above
proposed assembly/manufacturing programme 3

(1)

(11)

(i)

(1v)

Tractors:
TS

The locally purchased components remain the same
throughout the four years! operational programme
(from third to sixth year of the projcct) and
amount to 10.7 % local content. However, this
assumes local purchase of wheel weights which is
not considered usually as an integral part of

the standard tractor) and tyres, for which there
are no local manufacturing facilities or a viable
manufacturing plan or programme. Therefore, it

is felt that effective local content through local

purchase may be only around 5 %,

Ac a result of the import of tractor assemblies and
parte (CKD I and II) during the first iwo years of the
operational programme (third and fourth year of the
project) the local assembly recults only in an
additional local content of 5.3 %. However, this does
not take into account the foreign exchange requirements
for 9.5 liters paint, thinners and accessories per
tractor as well as around 47.7 liters of lubricating
0il greasce and diesel per tractor required to fill the

tractor before delivery from the factory, Which have to be

imported. Therefore, the effective local content due
t0 these local operations may be around 3.0 <, only.

During stage III in the third year of operation (that is
the fifth year of the project), the local machining of
58 components including turned components from the bar
stock is represented to contribute 8.0 % to the local
content. These 58 components are simple components,
requiring no special heat treatment. Although the
actual local content representation cannot be accurately
judged now, it may be assumed that the actual local
content may represent around 5.0 Zo.

During stage IV, in the fourth year of operation (that
is the sixth year of the base project), the local
machining of additional 77 components zturned parts,
some castings and forgings), incluiing heat treatment

!
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and plating is represented to contribute an
additional 16,0 % to the local content. However,
based on the analysis of components it is felt that
this ctage may represent around 10.0 % only.

(v) In this connexion, it should be noted that in stage III
and IV, the local content is mainly dus to machining
and heat treatment/plating of celected 132 components
and represents mainly value—-added due t. the local
processing of imported componcnts. In addition, the
foreign exchanse value of tne importezd bar stock from
which components are turned locally should be
taken into account,

(vi) Thus, the total base project may actually result in
achieving a local content of around 23 - 25 ¢ maximum
at the end of the sixth year of the project (or fourih
year of operation).

(c) Implements:

Only around 10 % of the total value are proposed to be cecured
from local sources and additional 30 % through local
fabrication, Although this is reported to represent a total of
40 % local content, based on the analysis of the production
programme, it appears that around 25 % (moximum)

local content may be achieved by the end of the base project
period,

(a) Combiness

The proposed figures of 15 % local content are high, and one
may assume to achieve 8 - 10 % of the local content only.

The Massey~-Ferguson proposed list of plant machine tools
and equipment, components to be locally produced, process
planning and technology of production, building area
required and man power requirement, organization and
management, appears to be reasonable. The details on
prodwtion control, quality control, training, general
engineering, organization (with seven permanent M.P.
managerial personnel plus 9 M.F. technical staff on
medium/long term assignment) are also reasonable.

Increased Local Contents

(a) The local content in the proposed manufacturing programme
is through (i) local purchase of tyres, batteries and wheel
wights, (ii) local inplant production of selected components,
(111) assembly and painting operations.

(b) Howsver, no detailed programme for development of local
ancillary industries is given,
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(c) Therefore, the manufacturing programme aims at a limited
local content only under the proposed physical facilities
of the projeot.

(4) Foundry: In this connexion, Massey-Ferguson's Report on
WSourcing of Massey-Ferguson's Castings on Khartoum Central
Foundry" which was prepared by Nassey-Ferguson's experts!
vigit to K.C.F. has highlighted the followingt

(1) The principle castings required are for wheel weights,
for rear and front tyres each weighing 32 kg. The
wheel weight requirement for a tractor project with
3,000 units of tractors per year is 400 t/year. The
present output of castings from K.C.F. is reported to
be about 450 t/year.

(41) Whilst Massey-Ferguson's wheel weights castings are
comparatively simple in design and require a low grade
iron, they could not be presently produced in the
required quantities or to a consistently acceptable
gtandard without making some significani changes to
existing production processes of Khartoum Central
Poundry (K.C oFo) .

(14i) The increased moulding or moulding system that permiis
moulds to be stored and poured in large batches,
utilization of chemically bonded sand, better and correct
core making procedures are some of the major areas which
require attention,

(iv) Massey-Ferguson has recommended a four phase programne
for X.C.F. which will result in raising the precent
output level of about 450 t/year to approximately
800 t/year of saleable castings. This programme is
projected over four years.

(v) This programme will involve further equipment procurement,
training and technology iransfer with Massey-Ferguson
assictance. The overall financial terms for such
assistance are to be worked out on a separatie basis.

(s) Mo details on possible other methods of increasing local
content are given. In this connexion, it should be noted
that the increased local content through local resources or
through potential local manufacturers is subjected to the
w)}egal aspects" of the contract beiween Massey-Ferguson
Services and the Sudan Licensee (Tractor Factory) with
reference to "licensed products” and "authorized sub-
contractors" as well as provision of technical aid by
the M-F Services.

A e it




6. Transfer of Technology:

(a) The various aspects of the technology transfer are detailed
in the legal documents which include (1) founders agreement,
(1i) license and tecchnical assistance agreement, (iii)
management assistance agreement, (iv) supply agreement,

(v) trade mark agreement and (vi) operational assistance
agreement (not yet submitted by Massey-Ferguson),

(v) The "Founders Agrecement" requires further careful study
especially on membership of board of directors, voting and
policy discussions. As presently drafted it requires
sales of products only through MF distributors prohibits
sales of other tractors, and provides for tax-free dividends
for the first meven years.

(¢) The "License and Technical Assistance Agreement" appears to
have the following “drawbackss

(1) The "component parts" manufacture/procurcment could be
only undertaken by the licensee within the territory
of Sudan for incorporation in licenced products,
with the permission of M.F, "Services", and such
permission excludes replacement parts for licensed
products. It is recommended that the licensee should
have the right to demand local assembly/procurement
of "component parts" and should include replacement
parts for licensed products. In addition, the licensee
should have the right to procuro the same from any
source even from outside territory.

(11) "Authorized sub-coniractor" refers to the company /body
within the territory nominated by the licensee and
approved by the "Services" for the purpose of carrying
out on behalf of the licensee the manufacture/acsembly
of any of the said products. It is recommended that
the area covers "outside the territory" also.

(141) The supply of technical aid should specify the language
(voth English and Arabic),

(iv) The reimbursement of the expenses by the licensee to
"Services" or any other M.F. Group should be better
defined and the amount should be specified for the total

roject (for technical documentation) and for each year
for technical assistance for agreed upon man months).
T™his expense should be reflccted in the cost of the

pro ject/product.

(v) The"training of the licensee personnel™ should define
the total man-months for the whole base project with
an annual brealdown and total expenses should be
specified and the same included in the cost of the
pro ject/product.




(vi)

The "technical documentation® should be defined
in specific torms.

(vii) The Services "right to amend specification” chould

give the licensee an agreed upon period notice
for any amendment and guarante® parts supply during
the period.

(viii) The agrecment also prevents the licensee to export

(ix)

the products outside the territory. This clause
should be negotiated so that the licensee is free
to export to the neighbouring Aradb and African
oountries.

"The payment for the license rights" should be
included in the project cost. The proposed § 750,000
teohnical planning fee, plus a licence fee of 3.6 %
on ex-works prices minus CKD imports and 3.6 ¢

on sgpare parts manufactured, procured and sold by

the licensee for a duration of ten years, require
careful further negotiations.

(d) The following aspects of the "management assistance agreement”
require further study!

(1)

(11)

(441)

The proposed lump sum fee of $ 750,000, plus a fee
equal to 2.0 % of the ex-works company (licensee)
selling price of all licensed products and spare
parts for a five-year duration, requires further
careful study and negotiation,

The concept of appointing a "contractor™ by the "licensce"
in congultation with the "Services" in assisting in '
pro ject/factory/equipment plamning, procurement,

erection and installation is reasonable. In this
connexion, it is recommended that the agreement makes

it olear that procurement of plant equipment is made
through international tenders. In addition, the mode

of appointing the "contractor® should be defined.

The provision of management assistance by the "Services"
to the licensee (seven permanent managerial staff for
ten years and nine technical staff on a mediun/long
duration) is reasonable. However, the expenses
involved should be incorporated in the oost of the
project/product.

(e¢) The following aspects of "supply agreement® (ten years duration)
require further considerations

(1)

The licensee should be authorised to procure/manufacture
products through subcontractors outside the territory also,
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(11) Such outside territory subcontractors may include
Massey-Ferguson manufacturers in other countries
and their subcontractors.

Co-operation with other Massey-Ferguson nanufacturers in
other developing countiriess

In this comnexion,'it is recommended that the licensee (swian)
establishe a strong co-operative technology transfer and
training programme with other Massey-Ilerguson manufacturing
projects in other developing countrics, and all efforts be
made for procurement of components and training.

7. TPrainine of Suncwirors/Workerss

(a)

()

(c)

The seven manarerial and nine technical personnel to be
provided by liasrey=i*erguson Services to the licensee (Sudan)
are expected to train the local uunagers and senior technical
personnel. to help theom to take over at a later stage,

but no time-frame is indicated.

The "licence and technical assistance agreement' includes
provision for training of the licensce perconncl. There are
10 be & marxirmun of five numbers at a given tine. In this
oonnexion, it is recommended that all efforts be made

by the licensee (Sudun) to initiate a technology transfer
training programme with other Mascey-Ferguson manufacturing
organizations in other developing countries.

The Massey-Ferguson proposal includes establishment of a
training facility with § 10,000 investment on training aids,
vith a training manager and a few trainers. MF proposes

that mogt of the training is underiaken in the tool room

and in the foctory ac the assembly/manufacture progresses.

In this conuexion, it is recommended that the training in
assembly tcchnique ctarts during the early part of the
wplanning and implementation period” (first two years) rather
than in the cecond half of the secord year, and that an adequate
training school is ecstablished separately.

B. Project Implementation

m:]ect Construction Schedules

(a)

(v)

The base project (3,000 tractors, 400 combines and 5,050
implements per yu.r, is spresd over six years, the first
two of which are for project planning and implementation.

The proposed total cite area is 60,000 sqm. with 18,415 sqm
as covered area. The details of the facilities, materials
used, layout and other physical facilities are acceptable.
The factory construction is to be undertaken through an
appointed "contractor®. However, the Massey-Ferguson
proposal does not give details of the project construction
schedule (bar chart). It is recommended that this be
pNVid.do
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go!t of Production

1. Man-power Requirementss

(a) The base programme (3,000 tractors, 400 combines and
5,050 implements per year) has the following man-power

requirenentss

Years 1

No. of Permnanet

Starf 2 3 124 216 387 415
The classification of the total permanent staff is as
follows?
Stage Stage 1 Stage 11 Stage III Stage IV
Year 3rd 4th 5th 6th
Production Direct 22 82 199 256

" Indirect 3 18 40 52
Ancillary 92 109 141 160
Expatriates 7 1 7 1
Total 124 216 387 475

.-----‘nsﬂBBBH-..ﬂ::=BSS-ﬂ-----nﬂﬂﬂ------'----I’B.--.'----.-ﬂ-.-

(b) The distribution of production labour during the sixth
year is as follows (eixth year, stage V)

Direct Indirect

Assembdly Tractor 55 b ]
Assemdly Implements 1 6
Assembly Combine 14 1
Machining 12 17
Heat Treatment 12 3
Implements Fabrication 90 37§
Total 256 52
ORARD TOTAL 308

(c) The ratio of the direct production workers to the total

production labour is

The percentage of the

around 80%, which is acceptable.
production labour to the total
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nurber of employees is around 63% which is a bit

low as compared to similar esiablished engineering
industries. However, as the base project emphasis

is more on assembly, this figure is acceptable. The
seven ex-patriates and 27 scnior supervicory staff

(out of 160 ancillary staff) constitute the total
supervisory force of 34. The percentage of the
supervigory personnel to the production vworkers is

around 10 % which it high compared to similar engineering
industries. However, this figure is accecptable, remembering
conditions in Sudan. It is also noted that 20 technical
personnel will be in inspection and quality control, in

_addition to the quality manager, assistant quality

manager and metallurgist. This is highly acceptable,

Only three toolroom and maintenance supervisory staff

with one maintenance manager are provided. This area

may require additional siaff. In the field of enginecering
design, only thrce engineers including the general manager \
and ascistant general manager are provided. It is

highly desirable that this arca be further strengthcned
with special refercnce to implementis adaptation and re-
design. In addition, there is a need to provide iwo to
three field testing engineers to work with the design
liaison engineer.

In this connexion, it is noted that the project proposal
does not detail the marketing, service, dictribution,
and repair and maintenance aspects. There is a need to
elaborate this aspect and to incorporate it in the
manufacturing proposal.

2. Assemblies, Sub-aseemblies

(a)

(v)

The import of tractor components during the first threoc

. yoare (stage 1) ic based on the CKD I kit, concisting of

major sub-assemblies such as rear axle, transmission,
hydraulic 1ift cover, engine etc. representing a total
deletion percentage of 15.347 4 (on tractor UK ex-works)
or UKE 575.18. However, no breakdown of the sub-assembly
prices is available. Similarly, the imported CKD kit II
during stage II (fourth year) consists of majority com-
ponents with a few sub-assemblies and the total engine,
representing a delution percentage of 17 % worth UKE 638.90.
Again, no breakdown of the individual component prices

is available. Similarly, no breakdown on individual items
or sub-assemblies of combines and implements is available.

The following are the details of the factory direct costs
(Wad Medani) for the tractor and combine at the fourth year
of the operational base phase of the project (last yearg.

P 275 w507
Tractor Combine
x-works UK, CBU price e 3,747.85 B8 26,877.40

B-erl ‘x' 14 4] 2'1690“ 22'778040
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Unit CKI pack CIF Port Sudan  2,504.86 -
Delivered factory

cost Wad Medani 2,652.48 259263.17
Loocal material cost 834.26 1,332.00
Total material cost

factory at lWad Medani UKL 3,486.74 US$ 26,595.17

i
“
-

(o) 8imilarly, the total material cost on selected implements
~4s as followss

w360 MF 34
- Disc Harrow Offoet Disc Marrow

Ex-work UK, CBU uss 3,549.00 us$ 1,412.00 ‘
Ex-works UK’ CKD 2.129.00 622069

Delivered fuctory

cost Wad Medani 2.910072 176 .76

Total material cost

Wad Medani 3,620,72 1,171 .42

Pirect Labour and Overhead Costst

(a) At the sixth year of the base project, the following
labour and overheads are presentcd regarding the factory
(Wad Nedani) cost in Sudan £. (Note Sudan £ 1.00 = UKL 1.25)

Direot Labour Variable Overhead

(Sudan £) (Sudan £)
» 275 42.78 59.89
wr 507 24,23 33.92
w360 44.25 61.95
RV 22,22 3.1

(») These direct labour and variadle overhead charges appear
%0 b low,

st o weig!

(a) Taking the figures given at the "face value”, the wnit
cost at stage IV, sixth year of the project (i.e. the
fourth year of the operational base phase 1982) is
projected as followst A

XP 215 Tractor
Ex-works UK unpacked erected UKL 3,747.85
Deletion value
(deletion percentage 40%) (1,577.99)

Ex-works UK, CKD price 2,169.8
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Delivered factory ‘cost’to Sudan

Wad Medani 2,652.48
Local material and processing cost 834.26
Total material cost

(CKD from W + local material) 3,486.74

Factory Direct Cost (Vlad Medani)

Direct Material / 3,486.74
Direct Labour 53.48

Yariable Overhcads 76.86

Total direct coct to factory (Wad Medani) 3,617.08
(Ex-factory cost Sudan)

Proposed selling price (Sudan)to the 5,571.65
distributor .

Difference belwecn proposed selling
price and ex-factory cost 1,954.57

. (b) The following comments are relevant:

(1) T™e ex-works (UK) CBU price of UKL 3,747.85
in 1975, and the CKD price of UKE 2,169.86, may
be far higher in 1982 on account of inflation.

(44) 8ince only around 231 %4 to 25 % local content may
in the event be achieved, the deletion valus would
perhaps be lower than £ 1,577.99.

(144) Zven assuming the deletion valus of £ 1,577.99,
it is noted that the local material and processing
cost (for deleted items to be manufactured at
¥ad Medani, Sudan) is ghown as £ 834.26 which is
only 50 4 of the deleted value. This figure appears
t0 be underectimated.

(¢) The ex-factory (UX) price, Wad Medani unit cost, selling

price (transfer price to the sales department) and mark up
are given below in U.K. poundst

Unit Cost

CKXD Wad Transfer
X Ex-works Wad Medani Nark up
Hedani Ex s Price
e LI 2,652 36T 5,511 1,954
Combine

207 L6877 25,26 1,370 20,569 7,199
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(4) The profit margin incorporated into the proposed
Sudan selling prices appears too high by inter—

national gtandards.

)
‘

VI. BTEYR-DAIMLER-PUCH AG PROPOSAL

Ao Scope of the Pro ject
{« Choice of productst

(a) The following products are offered for local assembly/

manufactures

1. Tractor 760 - 60 DIN (66 hp SAE)
2, Vehicles

2,1, Truck 1290,230.k34/4x2 12 ¢
Tipper

2,2 Truck 1290.230,044/4x2 12 ¢
2.3  Truck 1490.230.529/6x4 36 ¢
2.4 Bus - 890 (50 seater)
3. Combine Self-propelled

(Epple mobil 1240 - 115 hp 4.2 m)
4. Pumps (Irrigation)
4.1 Bauer pump 10F 150-20

Q= 280 m3/h
4.2 Bauer pump 10F 65-20

Q=70 °/n

2,000 units/year

600 total

2,100

(b) The types of engines to be imported are detailed belows
(Tractor engines will be assembdled locally from CKD

parts in Phase 1IV)

Steyr 4 cylinder
Diesel 66 hp at 2,200 rpm

Steyr 6 cylinder
Diesel 250 hp at 2,600 rpm

WD 610-10
6 cylinder 115 hp DIN

L _Type of Engine Now /year and usage

2,000 tractors
600 trucks

300 buses
400 oombines

Total

3,300 units




(o) It is recommended that efforts be made to

2. Scale of Productions |

|
- |
!

standardize engines and components whenever possible.

The duration of the project is six years. The .
manufacturing schedule consists of two years of ‘
planning and four years of production, with annual
phases as detailed belows

Year 1 2 3 4 5 6
Nanufacturing

Phase Planning 1 11 III v
PTractors - - 800 1,400 |1,800 | 2,000
Trucks - - 150 250 400 600
Buses - - 50 100 | 200 300
Combines - - 25 751 150 400
Punp Sets - - 600 1,100 |1,600 | 2,100

The physical facilities in the plant are light machine
shop assembly, and painting. The proposed facilities
are suitable for the above detailed production volume.

3. Jumber of Complexes and Alternativest

(a)
(v)

()

The project is to be implemented in four phases of
production achieving around 36 - 38 % local content.

locally purchased components are tyres, batteries and
simple castings. It is interesting to note that a
aumber of other items are also mentioned in their
list of local purchase items, for which no definite
present manufacturing facilities or known plans for
sctual rcalization exist. Therefore, it can be
assumcd that only "inplant manufactured items and
assembly” contribute to the local content percentage
for all practical purposes.

The propocal mentions Khartoum Central Foundry (xcr)
expansion., Steyr estimates a total investment of 1.5 million
Sudan pounds or US$ 4.5 million to enable KCF to reach

the required tonnage and quality of castings required.

Steyr is prepared to provide to KCP staff, supply of

Steyr know-how and technology under a separate financial
agreement between KCF and Steyr.
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(4) The Steyr proposal consists of iwo alternatives
regarding foundry/forge shop. It proposes (1) »
separate foundry/forge shop and (ii) based on the
visit to Khartoum Central Foundry, Steyr recommends
utilisation of KCF facilities through expansion.
The details are given below.

(1) Separate Foundry and Forgeehop Facilities

The Steyr proposal also includes as an alternative,
the establishment of a foundry (200 t/month),
forgeshop (25 t/month) with common building
fecilities. In addition, the auxiliary shops
(pattern shop, maintenance, testing department,
laboratory) are also to be common for both forge
and foundry. The total investment is as followst

Foundry/Forge Building Us$ 3.0 million
Auxiliary Shops 1.7 "
Poundry Equipment 10.7 "
Porgeshop Equipment 2.1 "
Total us¢ 17.5 million

plus if gas is not available

and if electricity to be used,

sdditional cost for power

installation and equipment Uss 1.1 million

Grand Total Uss 18.6 million

Pewsdry!

(a) The foundry is to be a separate entity with production
facilities for grey, malleable and aluminium castings.
The capacity is t0 be 200 tons per month on a single
shift, of which 150 tons are required for the factory
and 50 tons may be for outside requirements.

The following parts are to be produced in the foundrys

EI t;g_ctou and truckss

Cylinder hoad cover
Pulley

Suckton tube

Plange for bdearing
Bearing housing
Promtend wights
Rear whesl wights

VUSSIwww
poooLww
ERERERK




(v)
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Pront vheel weights 51.0 kg
Pront axle bounting 55.0 kg
01l sump 19.0 kg
Exhaust manifold 6.7 kg
Manifold 0.8 kg .
Intermediate manifeld 4.4 kg :
’ Total mr year

Yor combine harvesiergs
Pulley approx. 33.0 kg
Hubs 28.0 kg
Pearing and tensioner 15.0 kg

Total 160.0 t/per year
Por irrigation pumps |
Pump housing 55.0 kg |
Bearing sockets 20.0 kg

Total 106.0 t/year

tal casti ear 1 tons.

The cost of equipment for the foundry will be

UB$ 12.1 million (melting devicet two crucible
furnaces of medium frequency induction heating

with separate generator and output 1 t/hour each,
aluminium melting furnace, casting moulds, ladles;
cors shop, moulding shop, casting, cleaning, annealing
and sand blasting, paint shop, casting store, vehicles
for internal transport, conveyorsj.

Ieozge Shop!

(s)

(v)

This is to produce simple forgings. The oapacity will
be 25 tons per month of which ten tons are for the
factory and 15 tons for outside requirements.

The cost of equipment for the forge shop is s$ 2.1 million,
(metal cutting, hammers, annealing and blasting installations,
etrengthening and grinding shop).

If gas is not available, the additional charge for the
electric generator installation and e uipment is
UB$ 1.1 million for the whole foundry/forge oomplex.

(1) Development of Khartoum Central Foundry (KCP)

(s) As an alternative to a separate foundry, based
on the visit of the Steyr expert to KCF, Steyr
proposes that KCF facilitiee are made use of
%0 meet the casting requirement of the proposed
factory (1,600 t/year). Steyr is prepared



(v)
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{0 supply the know-how, technology, training and
management to develop the existing KCP to a standard
which could meet the requirements of the proposed
factory. Steyr proposes an additional investment

of IS$ 3.8 million for this expansion,

In this connexion, it should be noted that by using

the facilities of KCF, only the existing land and
building are utilized and an investment of § 3.8 million
will result in production of wheel weights and ballarts
only.

4. Phasing of Assembly and Local Content:

(a) Each of the four phases ic expected to develop and locally

(v)

(o)

manufacture in the plant a selected number of components
as detailed below!

Number of Parts to Be Manufactured locally

curmtlative fipures)

Phase o 11 111 Iv
Tractor 25 85 165 250
Truck 20 60 10C 130
Combine 100 400 1,200 1,400

During the fourth phase (1last year) of the programme
for local inplant manufacturing programme of the
components, the following raw materials are required
per years

Cast iron 422 t/per year
Forged parts 4 "

Steel bars 417 »
Pine rolled sheet 540 "
Medium and coarse

rolled sheet 250 .

Welding steel tubing 23,000 meters
Bteamless drawn tubing 28,000 meters
Square and rectangular

tubing 30,000 meters.

The valus of the local content of the inplant preduction

is expected to be as follows (in percentage) in each phasei

B 1 11 111 v
Tractor sy] 30 K} 36
Truck s ] ko) n 36
Bus Y 32 35 38
Combine 15 20 3 38 |
Pump set 23 30 36 37.

e S —— o e e =
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(d) 1In order to achieve the above, the physical facilities
consist of machine tools and equipment for machine
shops (fitting, turning, cutting) welding shop, heat
treatment, paint and assenbly.

Te total building area will be 39,825 sqm (production
area 28,553, storage 10,566, office and installation
3,065 and outside area 14,000, and sheltered store

area 2,000 sqm).
250,000 sqm.

The total land area will be

The factory building cost (at 1976 prices for building
at AUS 3,900/sqm or $ 200/sqm) is § 8.4 million.

The total equipment cost will be § 22.50 million.

The total fixed investment (building, equipment, layout,
starting and miscellaneous) will be 8 38.1 million,

(e) The cost of foundry, forge, special heat treatment,
tool departments and specialised production facilities

wil

1 be around § 137 million,

Increasinz Local Content

(a) The proposed schedule for local factory manufacture and
items purchased from local market including raw material
for four phases of the project for tractors, trucks,
buses, combines and pumps is given below (each phase
includes items of the previous phase):

1. Tractor: 760
Local factory manufacture Purchase from local market
and raw material
1 Start of final assembly Tyres, batteries, bolits,
finishing, painting, nuts, oil, paints, simple
inplant production (IP) castings
25 parts
Front axle assembly Drivers seat, general body
11 Electrical pre-assembly complete muffler, plastics
IP: 85 parts and rubber parts, rivets and
washers etc., intermediate
casting
Cear box and rear axle Radiators, filters, brake
111 assembly, hydraulic lift lining, brake pipes,
assembly, IP: 165 parts complicated castings
Engine assembly complete Head lamps, tail ligits,
1v mud-guard and tank pre- small electrigal parts
assembly, IP: 250 parts
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2. Truck: 1290/1490

Local Factory lianufacture

Purchase from local market
and raw_nmaterial

Start a vehicle assembly,
I furnishing body assembly,
inplant production:

IP: 20 paris

Tyres, batteries, parts of
body, tipper body, trailer
body, bolts and nuts, simple
casting

Painting, part of chacsis
11 assembly, IP : 60 parts

Drivers seat, passenger seat,
cabin ecquipment, tipper-
trailer body complete rivets,
washers, oil grease etc.
intermediate casting .

Cabin equipment
111] chassisassembly complecte
IP: ' 100 parts

Exhaust cystem, bra%e lining
filters, plastics anud rubber
partc, welded tubing

Cabin assembly, cabin
v painting, IP: 130 parts

Springs, radiators, brose pipes
small parts for elecctrical

installation

3. Bus: 890

Local Tactory Manufacture

Purchase from Local Mar!-et

and Raw Material

1 Body assembly furnishing
1P: 20 parts

Tyres, batteries, bolts, nuis,
etc,

Part of chasck assembly

I IP: 60 paris

Driver's scat, passenger's seat,
furnishing material for bus body,
0il grease etc.

111 | Chass® assembly complete
IP: 100 partis

Exhaust system, brake lining,
filter, plastics and rubber
parts

IP:s 130 parts
IV

Springs, radiator, brake pipe,
emall electrical parts for
electrical installation

4, Combines Mobile 1240

Local Factory Manufacture | Local purchase paris and raw
material
1 Part of final assembly, Tyres, batteries, paints, boltis
painting, IP: 100 parts and nuts
ot Spotwelding assembly Drivers seat, oil, grease etc,
IP: 400 parts
111 Assembly completed Radiator part, plastics and
IP: 1,200 parts rubber parts
v IP: 1,400 parts Radiator complete, head lamp,
tail lamp
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" 5, Irrigation Pwip Sets DBS 10/F ‘and DBA 10/F

é.

Local Factory Man:facture | Purchase from local market
and raw material

Final assembly, welding Paint, bolisand nuts, oil,
of frameparts, painting grease etc.,
of inplant parts, IP: 65

II

Assenbly of pumps,
painting of inplant,
IP: 120 components

Cagtings of intermediate grade

IIT

Pre-ascembly and final Castings of first grade
assembly of pumps, painting
of inplant items

IP: 183 parts

IV

Painting of inplant items -
IP: 246 parts -

(v)

(o)

(a)

(v)

(c)

Por all practical purposes, only itcms proposed to be
locally manufactured in the plant are to be regarded as
something definite, as no facilities exist for local plant
parts manufacture and supply. In addition, the locally
purchased parts (such as tyres, etc.) may be items which
are imported, It is better that the factory imports
directly all such items in order to cave customs duty
etc. and dealers' profit margine

It is not known how local ancillary industry is to be
developed, although a proposal has been given for the
development of the Khartoum Central Foundry.

er of Technology!

The Sulan company should have the following equity structures
Sudan Covernment 51 %, Steyr and associates 49 ¢ of which
Steyr will have between 20 = 25 %. Steyr shall procurs
foreign exchange loan for all Covernments®' equitye.

SBteyr will charge 2.5 % of the Ex-Sudan factory price to
those components produced by Steyr's know-how, technology,
production methods, techniques and technical drawingsand
documentation. There will be no other extra costs for
new development, ideas and management techniques. This
agreement is for ten years.

A start up cost of £S 1,416,400 or US$ 2.54 million is to be
charged by Steyr for start up activities including training
of personnel, produciion workers, plant set—up, activities
for the increase of plant output and increase of local
added value. This start-up cost will include training of
local persomnel in Sudan and at Steyr works.



(d) Steyr agrees to facilitate the export to other countries.
In this connexion, it is to be noted that Steyr ectimuics
an export potential from the Sudan factory to twelve
Arad and African countries to be 200 tractors and 180
trucks per year.

(o) The "Founders Agreement” requires careful consideration.
The composition of the Board of Directors and provision
of all manageridl services (under an agreement), technical
marketing, administrative and financial services by Steyr
require detailed study. In addition, Steyr ic to be the
(1) the contraciing authority, (ii) managing agent, (iii)
procurement agent, (iv) supervisor of construction, (v)
operating manager of the company in all aspects (organizational,
financial, personnel, production marketing and financial
planning recruitment etc.), (vi) training managerjand Steyr
is to be paid an agreed upon management fee.

(f) The agreement also preventsSudan from licensing other
similar products for local manufacture.

7 . inings

The Steyr proposal includes an integrated training
programme at a managerial level; skilled workers
(automotive mechanicus, electricians, forgesmiths,
welders, turners, milling, shaping ete.) in Sudan and
in Austria under a separate agreement.

B. Jroject Implementation

m&gt Conatruction §ghedule:

The first two years (1977 - 1978) are to be for planning,
dbuilding, construction and machinery installation. Trial
production is to start during the last quarter of 1978
and production to start (phase I) in 1979.

C. gopt of Production
1. wer Requirementst

(a) The total staff strength in stage I will be 369 and the
total final staff strength will be 880 (phase IV).

(d) During the fourth phace, the distridution pattern of the
man-power requirements will be as follows:

Senior Management 2 B ,
Niddle Management B Y . !
Administrative Staff] 121 |
Supervisor 38
Poreman 48
Skilled Workers 347

Unskilled Workers 287

Total 830
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2. Cogt o uctiont

(a) The completely built unit (CBU) costs for Steyr products
notet 1 Sudan £ = 2,5 US$)

in Sudan are as follows:

CIF CIF
Por&ﬁud&n Port lgidan + Duty
Truck 1290-240-044 26,600 39,900
Truck 1290-240 X34 27,500 41,500
Truck 1490-240 293 43,700 65,700
Tractor 760 8,200 9,400
Bus 890-150 31,500 47,200
Combine 1250 284300 32, 600
Irrigation Pump 65-20 1,320 1,660
Irrigation Pump 150-20 29380 2,970

() The unit cost of production in the Sudan plant, tranafer
price (to sales organisation) and profit in U5 Dollars
are presented below:

Unit Cost | Factory Sales
Uss Price Margin
(Transfer Price)

Truck 1290-240-044 34,000 39,890 5,890
Truck 1290-240 K34 35,500 39,375 5,822
Truck 1490-240-295 57,000 65,662 8,662
Tractor 760 9,000 9,430 430
Bus 890-150 40,250 47,235 6,985
Combine 1250 30,750 32,575 1,825
T tag o TP 1325 1657 32
1"’";3_‘;;‘“ Pup 2,375 2,970 595.
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V1. XLOCKNER-HUMBOLDT-DEUTZ AG ‘KHD! PROPCSAL

A. 8cope of the Project
4, Choice of Productss

(a) The kiD (FRG) proposes to act as the sole partner with
the Covernment of Sudan in ectablishing a factory for
local acsembly/manufacture of diesel engines, trucks,
buses, tractors, combines and agricultural machinery.

Por this purpose KHD will form a nConsortium of licensers”
with the Fahr AG for combines, Magirus-Deutz AG for

trucks and buses, and Eberhardt (Ulm) or Rau (Weilheim-Teck),
Rabe-Werke (Bad Esser) for agricultural implements with

XHD directly licensing engines and tractors. In addition

a "Consortium of Suppliers" will be formed by KiD with
various FRG and foreign suppliers of building (-3
companies), machine tools (20 - 25 companies), foundry and
forge equipment (5 - 6 companies) and KD will also

directly supply special tools, jigs, fixtures etc,

(b) The following products are envisaged to be locally
assenbled /manufactured in the alternative programme No. 11
with foundry and forge facilities (units/year)s
(#* please see foot note algo)

1. Tractor D-6806 SAE 72 hp (xid) 3,000
2. Diesel Engine (additional to tractor

and vehicles and combine
engines) (xip) 700
3. VYehicles '
3.1 Truck %-232 D 24 FL 6 x 4 (M)

and/or M232 DFFL 6 x 4 (MD) 600
3.2 Bus M-130 EV 90 300
4 Combines
4.1 Self-propelled ¥ 1000 (PAHR) 600 #
4.2 Trailed M 66 TS (FAHR) »
S. Agricultural machiner%:& -H-s 9,000 units
S.1 Disc plows Haher=3 ( ) 625
5.2 Conventional plows Meige II (RAEE) 8715
5.3 Disc harrow: Reiher-20 (RAEE) 1,250
5.4 Cultivator: GRP-92 (RAU) %00
6.5 Drills DAS-250 (RAU) 625
5.6 Seed precision drills Exacta 30 (RAU) 62%
5.] Potato Planter: FLO-4 (RAU) 400
5.8 Potato Diggers 13-5 (RAU) 400
%.9 Ridger: 6HG-1 (RAU) 7150
.10 Hoeing machine (RAU) 700

5,11 Bpring tooth cultivators MNammut (RAU) 1,250
.12 Rotary hoet RP 200 S¢ %00

5,13 Graders TPB=650 500
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Note: The alternative programme No. I envisaged
local acsembly/manufacture of 2,000 tractors,

700 engines, 900 vehicles (trucks and buses),

600 combines and a lesser number of agricultural
implements. Programme No., I does not propose foundry
and forge facilities,

The Covernment of Sudan has prefered the alternative
programme No. II with the go}lowing changess * delete
the irailed combines, amd J&° standardise the self-
propelled combines.

(c) The engine production, usage and specification will be as '
follovwss .
Speoification Usage Units/yr Total/yr
3 Cylinder (model 912)| General Purpose 200 200
4 Cylinder (model 912)| General Purpose 200
Tractior 3,000 3,200
6 Cylinder (model 912)| Generzl Purpose 100
Buses 300
Combines 600 1,000 ;
6 Cylinder (model 413)| General Purpose 100 '
Trucks 600 T00 ‘
8 Cylinder (model 413)| General Purpose 100 100
Total 54200
Tt i il E-g
{d) cCommentss

Although the tractors, engines and vehicles are well-known
and are suitable to Sudan conditions, as the combines and
other agricultural machinery have not been widely used in
Sudan, it is difficult to give an opinion on its sultability.
However, if the production programme incorporates local
sdaptation and design, then it is acceptable.

In case of engines, it is recommended that four cylinder

(typs 912) engines are standardised for all general purposes

and for tractors with a view ~ achieve a production level

of 3,700 units/year and six cylinder (type 912) is

standardised for buses, trucks and combines with 1,500 units/year.-
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2. Scale of Productiont

).

(a) The scale of production in alternative I and II is similar,
except that altornative II aims at a higher local content.

(b) The physical facilities for alternative I are general
machine shop, press shop, heat treatment and assembly
and a power ptation. The alicrnative II consists of
a machine shop, spccial (precession) machine shop,
press shop, heat treatment, gear production, foundry,
forge and a larger power siuilion.

(¢) Prom the point of view of the production volume, alternative I
physical facilities provide the minimum requirements,
However, from the point of view of the increased local
content, the alternative II will facilitate local production
of castings and forgings, gears and special parts,

(d) It is evident that the estoblishment of a foundry
(9,000 t/year) and a forge shop (175 t/ronth) and a larger
power ntation (5,700 kwh) will certainly facilitate
developnment of the Sudanese engineering industry on a
sound technical footing. However, the economic aspects
require careful analysis. In addition, the proposed
two years operational period for reaching foundry and
forge capacities may not be realistic. It is felt that
four to five years of operational duration togeiher with
& sound internal training/management programme arc
nececsary. Llastly the raw material import magnitude,
foreign exchange requirement and viability of the pro ject
requirc detailed study within the framework of the total
pro ject as well as possibilities of meeting the country's
other forging/foundry requirenients though this pro ject
requires further study.

(e) In this connexion, it is to be pointed out that alternative II
will call for an additional fixed investment of $ 118.2 million
as compared to the total investment of $ 67.0 million for
alternative I,

(£) Prom the technical point of view, with reference to the
envisaged production volume, the alternative I provides
minimun facilities. However, if final considerations
permit, then alternative II could be considered.

of Complexes or Alternativesgs

(a) The alternative I consists of a machine shop, press shop,
store, assembly (and a power station 2,500 mg
Alternative 1I, in addition to the machine shop, press shop,
goar shop, store and assemdbly includes a foundry, a forge
shop (and a power station 5,700 kwh).

(v) The total factory building area and the approximate costs
are as follows: (excluding the power plant from aliernative I
and excluding foundry, forge and power plant in alternative II)i



(c)

(e)

-% -

Ares Approximate costs
Alternative I 55,000 sqm M 28 mill ($ 11.1 million)

Alternative IIX 69,

000 sqm M 34.5 mill (8 13.8 mill)

(at around DM 500 per 1 sqm)

The manufacturing equi
follows, based on the

pment for the Sudan plant is as
sinple shift operation of assembly,

auwxiliary section (purily), sales and service, and the

4w thiftis of product
section and auxiliary

oriented section, centralized
section (partly).

The details of the foundry, forge and power plant for
alternative II are given below:

zound ry:

In order to meet the factory demand of 5,000 t/year of
casting (grey, malleable, cact steel) and taxing into
account 15 7 reject and 65 % utilization, a foundry with

a capacity of 9,000 t/year is proposed {two ghifts)e.

In addition, & small aluminium diecast foundry (350 t/year)

is also proposed. The
with & total bduilding
factory hanger includi
3.6 for foundation and

proposed covered area is 8,000 sqm
cost of DM 12.0 million (6.4 for

ng craneway and power installation,
2,0 for planning, roads eicCe

assuming that the land is frec). Thic will amount to

\B$ 4.8 nillion (1 § =

2.5 Dif). The cost of foundry

equipment and allied investment (equipment cost to be
paid 100 %) through irrevocable letter of credit against

shipping documents wil

1 be US$ 14.8 million. The foundry

will employ 300 persons out of whom are direct labour 190,

and indirect labour 11
technical personnel.

shop!

0 and will require ten German
The foundry will require 3,000 kwh power.

In order to meet the factory forging requirements, it is

proposed to establich
fons/month taking into

a forge shop with & capacity of 175
account 60 % utilization on a single

ghift. (Second shift may be used for other forging

requirements of the co
b 7,248 sqm. The tot

uwitry). The total covered area will
al cost of the building will be

M 10.1 million or US$ 4.02 million ($ 2.3 million super
structure, 1.0 million for foudation and $ 0.72 million
for infrastructure/roads). The total invesiment of forge
equipment and accessories will be $ 12.7 million (machines .

around $ 10.0 million,

installation of jiges around $ 2.7 million).

The forgeshop will employ & labour force of 167 out of
which 100 are direct and 67 indirect staff. It will require

additional six German

technical staff. The power quirement

will be 700 kvh and water consumption will be 20 m°/hour.



(o)

Power Station:

To meet the electrical/power requirement of the factory
including foundry and forge, a power station for around
2,500 kwh or 5,700 kwh or 9,000 kwh will be ectiablished.
For a 5,700 kwh power station (4 Deutz engine, 4 Sicmens
alternators and switch gears), a building of 2,300 sqm area
(cost $ 0.6 million) and equipment (6 Deutz engines,

6 Siemens alternators and swit
$ 12.5 million are required.
diesel fuel and 420 kg lubricating oil per day.

require six supervisors.

ch gears etc.) worth
Tt will consume 63 tons

It will

The total fixed investment (building and plant equipment )
for a factory (assembly section, special produot oriented
production section, centralized production section consisting

of general production, gear prod

uction, prese shop and heat

treatment, production planning and material handling section,
sales purchase and adminictration cection and social
facilities), fourdry, forge shop and power siation at the

present cost structure will bet

Alternative It
Alternative II3

¢ 67.0 million
$ 185.2 million

The details are given in the following tables

Note: In this connexion, additional chargesfor engineering
conculting etc. (approximately 15 %) are expeoted to be

as follows?s

Alternative I:
Alternative 1I:

$ 9.0 million
$ 21.5 million

asgils of Fixed Investment Costrct KHD

Alternative I

Alternative I1

Land
Building area sqm

Paotory
Poundry
Porge

Power plant

Orand Total

free free

55,000 69,000
- 8,000

- 1’248
55,000 85,248
2,300 2,300
57,300 87,548

o SRS
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Building costs ($ million)

Factory
Foundry
Forge
Total

Power plant

Orand Total

Alternative 1 Alternative 1I
11.1 13.8
- 4.8
- 4.0
1.1 22.6
0.6 0.6
1.7 23.2
L L ]

Alternative I

Alternative 11

Investments Factory
(Wachine tools/equipment)
(million §)

Factory
Foundry
Forge

Total
Power Plant

Orand Total

Total Fixed Investment
ilding + equipment)
illion 3)

Pactory

Poundry
Porge

Power Plant

Grand Total

52,0 122.0
- 14.8
- 1201
52,0 149.5
3.3 12.5
55.3 162,0
F — - ]
6.1 135.8
- 19.6
- 1601
63.1 1721
.9 13.1
6.0 185.2
V.




(£)

(¢)

(»)

Therefore, the choice between alternatives (I or IT)
is purely a financial one.

In this connexion, it is to be stated that the alternative II
is given because the following machine tools and
squipment are additionally required as major items as
compared to alternative I3

/

- 5§ million
Poundry 14.8
Forge 12.7
atlrﬂ)wp 15.6
Engine Special Component

Production 20.4

Tractor Special Component
Production 6.4
69,9

If in alternative I, only tractors, combines and
agricultural machinery assembly and allied part production
(exclwding press shop and gear production) and other
service facilities are considered, (alternative IA), the
total equipment cost ia $ 26.55 (exclwding building,

as shown in the following table.

KHD Alternative I A

Plant equipment cost (ad justed equipment cost) without
assembly: engines, buses, trucks; special product productions
buses, trucks; centraligzed productions gearshop and press
shop.

(Wo‘es this does not include building)

‘Ii!“bll

Tractor Assembly $ 0.48 million

Combine Assembly 1.5 =

Agricultural lachinery

including planters 1.84 "

Speoial Produt Prodwtion

Trector $ NIL

Comdine 1032 »

Agricultural Xachinery 2.4 »
1ized tio

Osneral Production $ 6.68 "

Neat treatment 0.08 L

Production Planning

and material handling 4,66 »
Total $26.55 million




4. locations
o recommendation oxlx the choice of location is included
in the proposal. The Government is considering Port Sudan
or Wad Medani.

. Phasing of Assembly and Manufaciure

(s) The project is for a duration of five years of which the
first three years are planning and implementation and the
next two years are operational.

(b) The alternative I mainly concentrates on import of CKD
dncluding all castings and forgings and local manufacture
of very simpYe parts (steel bar stock turned, some press
parts, simple sheet metal, piping etc.), simple machining,
assembly and painting. The alternative II aims at local

. production of forgings and castings and machinery.

(c¢) The annual requirements of raw material for alternative I
and II are as followst

Annual Requirement| Establisiied| Raw laterial Cost
ype of Material tons%ear Cost/ton | per year (000 Dii)
1 11 Dt1/Ton 1 11

Orey cast iron 240+ 5,700 2,200 - 12,540
Spare cast iron 130" 760 3,700 - 2,812
Malleable cast iron - 220 2,700 - 594
Al.pr. die cast - 25 7,200 - 180
n.‘ro die cast - 125 12’000 - 1,500
Alloyed forging [ 1,700 2,800 - 4,760
Non-alloyed forging - 650 2,200 - 1,430
Non-ferro metals 10 12 2,500 25 30
Steel tubing 430 920 2,000 800 1,840
Steel profile 1,300 3,300 700 910 2,310
Alloyed bar 240 720 840 210 604
Non-alloyed bar 320 840 710 221 596
Heavy sheet motal 1,000 2,100 750 7150 1,575
Nedium sheet metal 1,250 1,680 845 1,056 1,420
Thin sheet metal 1,700 3,300 840 1,428 2,712
Total - - - 5,466 34,953




-6t - |

# Notet to be imported
(4) Thus a total raw material cost/year for alternative I

will be DM 5.466 million (US$ 2.18 million) and for
alternative II will be DM 34.963 DM (8 13.9 million).

(e) The KHD proposal also aims at securing selected supplies
(enginess starter dynamo, piston/ring, 0il/fuel/air
filter, injection, valve, o0il cooler, oil seat and tractorst
tyres, rims, batteries, lamps, in:trumenis, seats,
exhausts, hydraulic punp, clutch, brake, steering etc.)
from special suppliers from abroad.

(£) However, the propocal does not detail any plans for
development of local ancillary imdustry potential.

(¢) The proposal aims at establishing six operational sections
9 (material handling, ascembly, product oriented production,
centralized production section, auxiliary section,
technology sales and service section). This concept is
acceptable.

6. Increasing Local Contentt

(a) The following inplant production by value is anticipated in
alternative I and II project (% by value)

Assembly Manufacture Total
Item
1 11 1 11 1 11
Tractor 905 905 10.5 45.5 20.0 55 .0
m‘in.' 8.5 8.5 605 4405 1500 53.0
. Vehicles
Trucks 6.2 6.2 14.4 36.6 | 20.6 42,8
Buses 3.0 3.0 37.2 43.8 | 68.8 74.8
Self-propelled
Combine 13.9 13.9 26.8 26.8 | 40.7 40.7
Implements
(average) 1.0 7.0 25.0 53.0 | 32.0 60.0
l !\ 1

.(b) The local % content in alternative I is acceptable as a
maximum for tractors, engines and trucks although the
actual criteria for such a presentation is not mentioned.
However, it is not known how around 68.8 % for buses and
40.7 % for combines and 32,0 % for implements could be
achieved. Similarly, although the alternative II includes
foundry ard forge, the possible achicvement of 55 % local
content for tractors etc. within two years of operational
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period is doubtful, However, it is to be recognized

that these physical facilities do provide a potential
to achieve the proposed local content, probably after
four to five years of operational period. ‘ |

No specific plans have been given in the proposal
regarding development of local ancillary potential and
procurement of locally made components.

1. Transfer of 'I‘cch'no'logy:

(a)

(v)

(¢)

(a)

(o)

The congortium of liccnsers with KHD as a sole negotiator
shall grant the right to the Sudanese Licensee the usual
rights to manufacture and sell, and written technical

and other docunentation shall be made availables However,
product adaptation, redesign,change in quality etc. is
subject to further separate studies and negotiationse.

It ie said that separate product license contracts

twelve years duration) should be concluded with KHD

for tractors and engines); Fahr (for combines minus engines);
MD (for trucks and buses minus engines) ;Rabe, [Cberhard and
Rau (for different implements). It is not very clear

if the Sudanese Licensee should conclude a ceparate contract
or KHD as the sole partner shall negotiate with the

Sudanese Licensee.

The proposal also states that the Sudanese Licensee should
provide a lump sum payable on signature of the individual
contracts (8 3.4 million on alternative I and $§ 5.0 million
on alternative II).

In addition, a royalty of 4.0 % on actual sales minus
CXD deleted value to be given to each contractor on a
running dbasis,

The total investment in foundry (9,000 t/year) excluding
building will be $ 14.8 million., Regarding the foundiry
equipment, payment is to be effected 100 % bty the Licensee
to KHD against usual shipment documents out of an irre- ;
vocable letter of credit.s KHD will, under a separate i
agreement, provide the know-how, the technical docuncntatien,
technical assistance (9 personnel), establish organizational,
management, engineering aspects, prepare tenders, analyse
tenders and secure equipment, and supervise erection and
start-up.

gowwe;, the total fee is to be negotiated with KHD for
3his service.

Similar participation in establishment of a forge shop
(175 tons/day with a total investment of $ 12.7 million
excluding building), KD participation is available.

However, the total fee is to be nepotiated with KiD for
this service.




/
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(f) The XHD proposal also includes 15 ¥ engineering
consultancy charges on all asgistance rendered in

machine tool gelection and procurcment, engineering
know-how procurement etc.

(g) KHD also proposes separate payment for the training

programme and for provision of the German expertis. !
)

r

8, Training: o
(a) The following man months iraining is envicageds

in Cermany in Sudan
Alternative I- 354 831
Alternative II 685 1,419

(b) Por this purpose KHD will delegate KIID experis as

Permanently Temporary
placed “irst 3 xgars]
Alternative 1 30 222
Alternative II 66 498

(6) The expenses involved for this training and foreign experts!
services are to be charged ceparately on a man months basis.

(4) In this connexion, it chould be noted that the alternative I
labour force is 1770 (with 37 engines, 82 foremen and
1,072 semi and skilled workers. The corresponding figures
for alternative Il are 3,742, 42, 112 and 2,520.) Therefors,
it is to be said that the iraining programme suggested in
this proposal is a little weak.

3. KDi Project Implementation
Lr_gg:t Congtruction Schedules

The total project duration is five years. The setting up
period is estimated to be three years (engineering preparation,
proourement, delivery and installation of plant, recruiting

and training, operating and administrative personnel, developing
local sub-suppliers and importers etc.). The production tarset
is expected to be achieved in the fourth year.

G, KDy Cost of Froduction

1. wer Requirementss
Llnm’c ive 1
indirect direct 3otal
Executives : 11 - 1"
Works Managers/Engineers n - N

Foremen & - | &




|
Supervisors/Clerks etc. M - 311 !
Typist 103 - 103 :
8killed Workers Zg 350 405
Semi-gkilled Workers 587 667 t
Unskilled Workers 35 119 154 L
Total T14 1,056 1,770
Alternative I ' |
direoct indirect total
. Directors 1 - 11 ‘
Works Manager/Engineer 42 - 42
Foremen 112 - 112
Supervisors/Clarks 503 - 503
Typists 152 - 152
Skilled Yorkers 112 880 992
Semi-skilled Workers 179 1,349 1,528
Unckilled Workers 80 327 407
Total 1,19 2,556 3,747

. ‘20 st of Productions

(a) The following are prices of completely built wnits (CBU)
for selected itemss

m 2000
Tractor gine] Engine| Lngine sP
6306 3L | 6FL | 8FL | Truck| Bus fom- |
912 912 413 bine ‘
o \
Exwork
Livenser 22,2 | 4.2 | 6.96 |18.05 | 199.2]132.6] 59.0
FOB packed 23.5 4.5 7.38 1 19.14 | 111.4}135.3] 60.8
CIF Port Sudan 25.2 4.8 7.89 120,48 | 119,21 144.7} 77.9
Landed Cost Sudan Factory "
(LCSF) with customs duty 33.3 1 7.1 | 11.64 130,21 | 184.9]251.2) 100.9
LCSF without customs duty 32,1 6.1 | 10.65]26.11] 152,0]184.5] 99.4

Note: LCSF includes 15,0 5 exchange rate, 3.5 ¢ clearance and 6.0 %
internal transport,




() The following figures give the price CKD per unit
for selected items:

M 2000
!
Alternative I
Tractor Engine .
6806 |3¥L] 6rL [6rL | Fuck| Bus Comsgm
912] 912 413
Landed cost Sudan
Pactory (LCSF) 28.1 5.9] 10.1]27.9 | 152.9 |107.7 | 76.6
. with customs duty ¢
‘w“g" without customs | on o 15.4] 8.7]23.9 |124.9] 80.4 ] 75.2

Alternative Il

Landed cont Sudan
Pactory (LCSF) 19.3 3.6] 5.8]26.0 |116.6]188.7 | 73.8
with customs duty

LCSF without customs 18.6 301

duty 4.9121.8 [94.5 |66.2 ] 71.1

. . JPotgs LCSP includes 15.0 £ exchange rate, 3.5 € clearance
and 6.0 % internal transport.

(o) As the details on local manufacturing (direct material,
labour amd variable overhead costs) are not available,
it is not possidle to calculate the unit costs of the
Swian Pactory.
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VIII. UNIDO ASSISTANCE IN MANAGEMENT OF PROJECT IMPLEMENTATION

1« Phases of Project Implementation

As enphasised already by the mission, since none of the

proposers is offering a turnkey pro ject, the Government of

Suwdan will need to organise the numerous detailed steps that

are required to implement the project. A schematic diagram

of the various functions which must be performed, is attached. i
The detailed steps to project implementation ares

(a) Full feasibility study/avpraisal including definition
of project scope and broad engineering specifications.

.‘ (v) Agreement with foreign collaborator for technology '
and management transfer.

(o) Broad agreement on external and domestie
financing.

(d) Appointment of engineering contractor.

(o) Appointment of general contractor, and as necessary
civil,mechanical, and electrical contractors.

(f) Finalisation of external financing.
(g) International procurement of equipment.
(h) Project construction.

(1) Proving and take-over of plant.

. The Sudan Project Management Team must be set up as early
s possidle, appoiniments being made in the following orders
1) Project Director
i1) Technical Manager
111) Pinancial Manager
iv) Procurement Manager
v) Mrinistration/Personnel Xanager

2. UNIDO Assistance

UNIDO will be glad to undertake the role of “ownmer's
representative™, and assist the Sudan Project Managerment Team
‘sn all the steps ‘a)through(i)detailed above. Such assistance
can be at varying depths and over the whole implementation
oycle, as may be desired by the Sudan Covernment.
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In addition, UNIDO caa help in two other specific wayst

(a)

(v)

Assisting to send a three-man Sulanese technical

toan for a few weeks to other developing countries

that have already set up tractor manufacturing
facilities in collaboration with multi-national firms.
This team could visit tractor and automodile industries,
ancillary manufacturers and Covernment officials to
discuss mutual problema, and absordb the experience
gained by these countries.

Identify, select, and depute expatriate personnel to
£411 thome key positions in the Sudan Pro ject Nanagement
Tean, for which iuitablo Swdanese nationals sy not
immediately be available.

L



1.

11.

1, Inputs of components and conswmables

SUDANs _ACRICULTURAL TRACTOR PROJECT
ANNUAL POREICH EXCHANCE SAVINGS:

On Maggey-Ferguson  Propocal Stage v
(in USS)
CBU Price CKD Cost
Dredwots landed Sudan landed Sudan
a) Tractor NP 275 24,608,520 15,029,160
») Combine XF 507 11,973,344 10,337,916
©) Diso harrow WP 360 4,720,170 2,831,570
4) Diso plough MP 765 1,095,585 634,410
e) Tool oarrier MF 351 495,040 45,383
f) Tiller NP 38 560, 560 278,600
g) Disc harrow MP 34 1,711,120 754,610
k) Spinner broadcaster MP 11__ 217,042 172,986
Total 45,381,381 30,084,635
GRCBS POREIGN EXCHANGE SAVINGS ON PRODUCTS
lans

1. Licence axd Engineering Fee
2. Planning Pee

3. Nanagement Assistance

4. Nanagement Fee

S. Trade Mark Licensing Pee

6. Implementation Agreement Pee
7. Interest on l.t. foreign dedt
8. L.t. dedt capital repayment
9. Warranty payments

10. Expatriate salaries

12. Dividends to foreign shareholders

Fet annual foreign exchange savings

1,150,000
75,000
75000

1,240,000
1,000

150, 000
1,368,360
1,520,400
145,250
450,000
601,69)
1,118,000

ARNEX 1

Gross Foreign
Exchange Savins

9,579,360
1,635,428
1,888,600
461,175
449,657
281,960
956,510

e ’82056
15,296,746

15,296,746

7,094,703

7,402,043




Net >

7

SUDAEs ACRICULTURAL TRACTOR PROJECT

ANEX 2

COMPARISON OP PERFORMANCE: PINANCIAL STAGE IV -

. Napsey-Ferguson Steyr
Zinamoisl Paroneters (153 $000)
Annual Sales Turnover 62,000 80.8%2
Annual Cost of Sales 40,000 69.524
Pixed Assets - 28,538 43.487
Working Capital 28.500 24.313
Capital Employed %7.038 67.860
BATIOS
Cost of Sales/Sales Turnover 0.65 0.086
Working Capital/Turnover 0.46 0.30
Sales Turnover/Pixed Assets 217 1.0
Cost of Sales/Pixed Assets 1.40 1.60
Output/Capital 1.09 1.19
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11,

SUDAN: AGRICULTURAL TRACTOR PROJECT
JLIWSTRATIVE PINAUCING PLAN (baged on MF)

(uss *000)

I. Project Investment: Cunulative

Btage 1, Stage JI Stage 111 Stage IV
Local Qurrency .
io% of buildings -~
2154) + Working
Capital : 2,154 9,404 18, 904 30,654

Foreign Exchanpe .
érixed assets plua
0% of buildings) 7,944

9,318

Total Investment 10,098

nancinz Plan tare IV
i ens
Debt/Equity Ratio 60 1 40

18,722

18,6%6 26,384

37,560 57,038

Government /Foreign Shareholders Equity Ratic 51 3 49
Complete coverage of foreign exchange requirements with foreign

equity plus foreign loans.

Buity
Government

Foreign

Jeng Term Debt
Yor building (part)
Other fixed assets

Short-term Debt
Yor working capital

lLocal

11,635

2,154

16,865
30,654

Foreign
Exshange

11,180

15,204

Iotal

22,815

17,358

16,865
57,038
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