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SUDATT    t    AGRICULTURAL TRACTOR PRQTECT 

i.   IHTRODUCTION 

Background 

At the request of the Minister of  Industry, Government 
of Sudan,  the UITIDO  Investment Co-operative Programme Office 
(UNIDO/World Bank Co-operative Programme) fielded a mission 
to Khartoum from 19-27 June  I976 for evaluating the proposals 
submitted to the Government by  international manufacturers of 
agricultura]  tractors and automotive trucks,   offering to set up 
the assembly and  subsequent manufacturo 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, 
Research Assistant of the UITIDO Investment Co-operative Programme 
Office,   and Mr.  Swamy Rao,  the Senior  Interregional Adviser on 
Engineering Industries,  UITIDO. 

The Government of Sudan presented to the mission a short 
list of the competing bidders which consisted of three proposals. 
Masaey-Fergusor.'s proposal consisted of agricultural tractors, 
combines and agricultural machinery,   the Stcyr-Daimler-Puch 
proposal consisted of trucks,  buses,   tractors,  combines and 
pumps,   and the K.H.D.  proposal consisted of trucks,  buses,   tractors, 
combines,  agricultural machinery and engines. 

foiwnary of Project Proposals 

Three proposals have been received by the Government of Sudan 
from the following three  international firmst 

I. Massey-Perguson Ltd. (MP), U.K. 
II. Steyr-Daimler-Puch AG (SDP),  Austria 
III. Klöckner-Humboldt-Deutz AG (KHD),  Federal Republic of Germany 

I,        Massey-Ferguson (Location Wad Medani, El Gezira) 

1.        fose Project»  (six years with initial two years planning 
and four years operation) 

(a) Product and Production Volume 

Tractors 3,000} combines («elf propelled) 400» 
•even types of agricultural implements 5|05° pw year«. 

(b) Phyical Faoilitiest 

Land 6 ha, covered area 18,413 •   (light machine shop, 
assembly,  painting,  drying,  some h«at treatment and 
plating).    Existing facilities at Khartoum Central 
Foundry are to be also utilized through additional 
assistance; 

* 
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(o)    Proposed Final Local Content« 

Tractor 40 per cent, combines I5 per oent and implements 
40 per cent; 

(d) Total etaff (manpower) 475*   including 7 M-P managerial 
permanent  and 9 M-Fitechnical (medium/lone term contract) 
staff j / 

(e) Unit Cost»    (sta^e IV lact year of project of six 
years duration) for KP-275 tractor 

(i)        CKD:    delivered factory 
Wad Medapi (Sudan) from UK UKC    2,652 

(ii)      Local material cost UK£        834 

(iii)    Direct  labor and variable 
overhead W£ 130 

(iv)      Total direct cost 
(unit costt    Sudan) WC£    3,617 

(v)        Proposed colling price (Sudan) UKC    5*571 

gote» 

U.K. ex-works price assembled UKfc    3t748 

Deletion value (40$ UK£    1,578 

(f)    Investment»  (as of April 1976) 

Total capital investment US3  I8.5 million a« stated by 
W but not accepted by the m in s ion. (See Annex 3» Climp. Ill) 

Provided thus» 

Sudanese (Government or private) 51 i* * 
Hassey-Ferguson 25 /» 
Foreign third parties 24 > * 

(Kotei     Both local and foreign debt vA equity,   including 
51 ¿ Sudanese requirements will be Arranged by Massey-Ferguson) 

1,       Expansion Programme (after base project) 

(a) Product  and Production Volume» 

Tractors 6,000;  self-propelled combines 40O|  sugar came 
harvesters 200j  acsorted type of implements 11,000 per 
year.    Expansion through second shift. 

(b) Physical facility» 

Lend»     same 6 ha, covered area»    additional 4t500 * 
(at I 200/m2),  same physical facilities as baso project. 
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Existing facilities p.t Khartoum Central Foundry (with 
•odest  expansion if necessary) to be utilized. 

(c) Proposed final local content! 

Kot given,   assumed to be the same  as baso project} 

(d) Total Staff; 

Additional manpower 309,   same MP  staff as base planj 

Double  shift t    machine shop etc.,   ringle Bhiftt    tractor 
assembly and   implement fabricat ion/accembly} 

(e) Unit Cost: 

Not given,   aneumed to be the same  as base project! 

(f) Additional   Investment (as of April  1976)« 

Capital 3   1.25 million,  not evaluated by the mission. 

II,      Steyr-Daimler-Puch AO, 

(a) ProductB  and Production Volumet 

Tractors  2,000}  trucks 600; buses 300|  self-propelled 
combines 400;   irrigation pumps  2,100} 

(b) Phy s ic al Fac i 1 it io n t 

Kachine  chop (fittine,  cutting,   turning, welding),   assembly, 
paint  shop,   heat treatment.    Land area 2^0,000 m¿,   covered 
factory area 39,825 m2 plus office area 3,056 nr,   outside 
covered  storage 2,000 m¿ and Outr.icU: non-covered storage 
14,000 ra2.     Buildin/; cost $ 8.4 million, total equipment 
oort S   22.5O million, total building,   equipment and start 
up (including layout and miscellaneous) cost,   i.e.  total 
fixed  investment S 38.1 million  (note:    additional   in- 
vestirent  for advanced installation for foundry,   forge, 
speoial hardening and tool room around S 137 million). 
Capital cost estimâtes not accepted by tho mission. 

The proposal aleo consista of (a)  a modest separate foundry 
and forge facilities with total  investment of US3  18.6 or 
as »n alternative (b) oxpanoion of Khartoum Central Foundry 
through an  investment of US$ 3.8 million. 

(c) Unit Cost  of Product iont 

Tractor US3 9,000, truck ( 129O-24O-O44 aodel) $ 34,000, 
bua (89O-I5O model) & 30,750»   Ï*»P (150-20 «odel) $  2,375. 

(d) fot al Staffi 

Staff 88O (not  including foundry and forgeohop facilities). 

*Ê—ÊmÊÊm—ÊmÊ—^—ÊÊmmmmmm 
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(e)    Proposed looal content  in j& 

Tractor 36, truck 36, bus 38, combino 39, pump 37. 

III,    KIPckner-lfomboldt-Peutz AC, 

Alternativo 1  (without foundry and forge) 

(a)    Productn and Production Volume: 

Tractors 2,000;   ntationary engines 700}  automotiv« 
engines 3,300}  truckc/buces 9^0} combinen (trailed/Belf- 
propellrd) 600-,   13 types of implements 7,200/year} 

(fc)    Physical Fácil it i en:     General purpose 

Machine shop,   prenn sho¡>,   assembly,  heat treatment, 
power Btatior (5f700 kwh) etc.,  total building floor 
•rea 57,300 m2 (3  11.7 million) and equipment » 55.3 million} 

(c) Proponed final  loc^l content  (# by value): 

Tractors 20,   engines 15,  trucks 20.6,  bucen 68.8,   eelf- 
propelled combines 40.7,   agricultural  implements 25} 

(d) Total Staff» 

1770 oo.t of which 7H direct and IO56 indirect plus 
JO permanent C'erman staff plus 222 temporary German 
(firßt tnree yearn of operation) staff} 

(•)   ynit Conti    Tract ori    6806 

(3CD delivered to factory in Sudan 
(Unit cost at Sudan factory not 
available) 

Exwork« of fully built Tractor 
at Licensor FHOj 

(f)    Investment! 

KHD «ay take a minority e<iuity «haro.   They mtçr »Mí«* 
in securing external finance (not vory clear). 

Alternativa 2 (with foundry and forge) 

(a)   Products and Production Volumes 

Tractors 3,000,  stationary engin«« 700,  automotive 
engines 4,300, buees/trucks 90Q, combines (self-propelled/ 
trailed) 1,000}  13 typ«« of implements 8,900 P«* /•a*'» 

DM 

27,000 

UK£ 

22,200 
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(*>)    Physical Facilities! 

Special product machine shop, onerai machine shop, 
gear shop,   prees shop,   assembly,  heat treatment,  etc. 
In addition foundry (9,000 t/year,  8,000 tifi),  forge- 

Ä(1K t/year' hm m2) and P°wer rtati°n (5,700 kwh, 
2,300 m¿).    Total building floor area 87,548 m* (3 23.2 million} 
and equipment $ 162,0 million; not ovalad by the mission.      ^ 

(c) Proposed Final Local Content («£ by value) 

Tractor* 55-0,   engine« 53.O,  trucks 42.8,  buses 74.8, 
self-pro poi led combines 4O.7,  agricultural machinery 60.0. 

(d) Total staff: 

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

(•)   Unit Coatí 

CKD delivered to factory in Sudan DM 18,600 

N©tet   Unit cost at Sudan factory not available. 

(f)    Investment! 

Same as alternative 1. 

governments Preliminary Concept on Project Development a*d 
jmiilementation   * ' •• 

The Government would like to establish two industrial 
complexe si    one small and one large. 

The small complex might be located at Wad Modani,  El tezira. 
The products for assembly/manufacture are to bet    agricultural 
implements end machinery,  spare parts and around 3,000 units of 
agricultural tractors (65 - 70 lip) per year.    The physical 
facilities m8y  involve a light machine shop,  assembly,   fabrication, 
painting,  heat treatment,  etc.,   and existing foundry facilities 
in Khartoum and elsewhere may be utilized for casting procurement. 

The large complex might be located at Port Sudan.    The 
products for local assembly /manufacture are to be trucks 
600 units (30 - 40 tons capacity with 12 - I5 ton cab and 
/Lo0" tfaiìer)ì  buseB 30° units'   eelf-propelled combines 
(400 units for wheat,  cotton,   sorghum and rice etc.) automotive 
1<êm9n\ £TC aS Wel1 as apound 3'000 agricultural tractors 
J.65 - 70 Hp).    The physical facilities should include a new 
ÍSAL?"* f0rge8h?p in add«ion to machine shop,  heat treatment, 
fabrication,  assembly,  etc. 
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The two complexes are io be established with two 
ceparate international manufacturere/partners.    The reason 
given for including agricultural tractors (3,000 units/year 
each)  in both complexes is to (i)  promote competition bet- 
ween the two firms and (ii) not only meet  internal demand 
but  also facilitate export  to neighbouring Arab/African 
countries.     It   is said that the proposed aid to Sudan by 
tho Arab Fund for Economic  and Social Development  of around 
I  2.4 billion for agricultural developmont over c-.bout  25 years 
is expected to result  in a greater demand for tractore in 
Sudan,  assuming a trend towards agricultural mechanization» 

II.    OVERALL EVALUATION OF PROJECT PROPOSALS 

1.       Project Scope and Location 

Having given due consideration to the present lack of 
sufficient  industrial infrastructure,  the absence of adequate 
•kills, 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 miEBion is in favour of restricting the project for the 
present to the agricultural machinery and equipment product 
lines.    Such a restriction 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 prestait 
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 tr    objective of geographical de- 
centralisation of industry. 

2.     Evaluation of the Market 

Ths Government proposes to build up annual production as 
rapidly as possible to 3,000 tractorB, 400 combines, and 5,000 
agricultural implements.     The mission believes that these are 
realistic intermediate production and salts targets, even though 
they exceed recent average imports by about three times. 
However, the txpected incrtast 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 
•lower - or even possibly faster - than anticipated,  so that 
flexibility in the timing and phasing of major investment 
commitments would be highly dtsirablt. 
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3.   Economic Effects of the Project 

The mission appreciates the Governments concept of 
the project  as a logical   and desirable element of its overall 
economic development programme.    In addition to producine high 
priority capital equipment, it will expectcdly lead to the 
expansion of technical  and managerial skills which will be 
heavily relied   upon as   industrialization progresses. 

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

A.   Foreign Exchange Savings 

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

This expected  benefit needs to be qualified, conceptually 
M well  as quantitatively.   Foreign exchange savings  are 
notional, and could  be achieved only if the country has the 
ability to expend sufficient foreign currency resources to 
import  either the finished products,  or at least the 
"completely knocked  down" (CKD) units.    Hitherto, Sudan 
has obtained five years1 credit to import finished tractors, 
but Massey Ferguson  (MP) does not appear to contemplate 
extending credit terms on its CKD supplies.    In fact,  MP 
has apparently approached the Arab Investment Company in 
Riyadh  for a revolving line of credit to Sudan to finance 
its imports of CKD  assemblies.    A Credit Draw-Down and 
Repayment Schedule  presented by MP shows a peak credit 
build up of IBS 151   million. 

The mission has recomputed the foreign exchange  that 
•ight be saved annually at the end of Stage IV under the 
KP proposal as per Annex 1.    It is seen that Sudan must 
speni IBS 30 million a year in foreign exchange to import 
CKD'B,   so as notionally to save US$ 7*4 million of foreign 
exchange, and to allow the plant to remain at 10C# capacity 
utilization.   Should future foreign exchange constraints 
reduce capacity utilization to below 5CçSt the country would 
in fact lose foreign exchange.    Industrial investments in 
developing countries, that are based on heavy "maintenance 
importsH have too often in the past suffered from insufficient 
foreign supplies,   because of foreign exchange shortages.    The 
projects recurrent foreign exchange needs must, therefore, 
be recognized and accepted by the Government before the 
investment decision is made. 
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B.    CKD Pricing and Deletion Values 

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

After a certain point, each incremental deletion becomes 
more difficult to substitute locally at the came or a lower 
cost;     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 CKD 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 hie economic 
mercy.    It may be claimed that the pricing details are not 
very important, since the  joint venture's eventual domestic 
selling 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 eervere penalty on the Sudanese economy. 

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. 
toce a joint venture agreement is executed with a foreign 
manufacturer, the local assembly operation will be tied 
to 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 CBl^s (are these    internationally 
competitive in the first place?)    Nassey Ferguson appears 
to have left this built-in margin in the prices of the CKD, 
while at the same time they propose to charge an additional 
"fee" 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 
•hown in Annex 2» 
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C,    Local Manufacture of Sub-Assemblies and Components 

Achievement of substantial local production content,  as 
projected by the tendors,  (e.g. MF projects AOfy for tractors 
and implements,  15$ for combines) will require major invest- 
ment outlays over and above the basic assembly and mechanical 
workshop facilities.    Successful use of these supplementary 
facilities (e.g. foundry, pressing and forgine, 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 and broken dovm deletion 
values are available for the items they relate to.    Until 
now this analysis ha3 not been carried to the point of 
justifying very large additional investments on financial 
grounds.    The minsion recommends that a carefully phased 
approach to successive deepening of local production be 
adopted    as a basic policy. One such approach ic outlined 
below under "Action Proposals". 

B.    Linkages 

:Fw The project would create about 486 jobs on the basis of 
the extent of local manufacture asr.umcd at the end of 
Stage IV.    With an estimated investment of $ 57 million - 
inoluding a price inflation allowance of 10> per annum - 
this represents an investment of more than % 100,000 per 
worker. 

Additional linkages are desired to be established with 
other existing or planned industrial projects.    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 
endorses the concept of establishing an adequate foundry 
oapacity, available to all industries. 

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

With regard to any of these products,  it is open for 
consideration whether rigid adherence 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 HP.    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. 

\l According to the MP proposal. 
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If a series of such modifications appear to be technically 
acceptable and financially attractive, the joint venture 
•irht be justified in adopting these changes as local stand- 
arde.     If the use of an international brand name is compromised 
by\uch 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 
supported, and contractual deterrents to this process need 
to be avoided. 

4.   Project Coot 

The MP proposal is the only one in which project cost 
estimates apply exclusively to agricultural machinery and 
implements.    The figures are summarized in Annex j.  ix 
will Z seen that the total investment including working capital 
through Sta*» IV  (1982) is estimated at S 57 million after 
aUowíng for 10 per cent p.a.  price eolation on fixed assets. 
Of this total,  S 26.4 million or about 46 per cent would be 
invested in foreign exchange. 

An additional investment of several million dollars, 
which may be needed to up-grade the Khartoum Central Foundry, 
hks not been included in the MF proposal.    Similarly,  although 
Ír^believed that $ 5 million is likely to te spent on May 
fnirineerinr to build up a sales and maintenance network,  no 
SSallowance has been included in the project cost estimate, 
which also excludes the cost of the cervices of a General 
Contractor as well as interest during construction. 

Finally,  it must be emphasized that the project costs 
«resented by the tenders are only indicative estimates;    they 
S noi fi• offers.   Thus there is no assurance that eventual 
supply and construction tenders will remain even within the 
escalated cost estimates. 

J.   financing Plan and Return 

Annex 4 summarizes a possible financing plan, using 
the wTKiures for illustration.    It is assumed that the debt/ 
louity ratio would be 60i40,  and that the Government would hold 
Ä Se equity while foreign participants' shares would total 
à<k.    Foreign equity plus foreign loans are designed to tuiiy 
eoter the iStial foreign exchange requirement of the project. 
Tai Scale of financing required is seen tc be much higher than 
appears in the proposal, not only with regard to •£•"»£*•* 
îîîo domestic financing.    The MF proposal assumes **at retai»* 
•amines will build up fast enough,  to cover the investment 
Ín^Xin¿ capital wh?ch would be as large as the investment in 
me* assets.    The mission feels that the project would be 
financially vulnerable, unies, adequate arrangements for 
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domestic financing are madt to cover working capital needs 
M indicated in Annex 4f  sine« the construction and operational 
aohedule may very easily slip from the optimistic projections 
that have been assumed by MP. 

Financial 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 misleading 
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 sise 
of the project. 

6.   Action Proposals 

Having considered the above points, the mission recommends 
the following for the Government»s consideration! 

a*     Preferred Partner 

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

Of the three proposers, only Kassey Ferguson has submitted 
a reasonably complete proposal.    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, 
Which would require extensive negotiations before acceptance 
by Government and outside financial participants.   In addition 
to items identified above i 

- Mumerous routine management decisions are subject 
to MF veto through the vote of just one director} 

- Substantial management and technical feee are 
payable without regard to project successi 

- Sources of components, 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 expectation 
of hand-over to the Sudanese managers within 
reasonable time; 

I ! 
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-   >o provision is mad« for the assembly or nanafacturt 
of the Perkins engine. 

b.     Strengthening the Government's Project Team for 
negotiations and Implementation 

As discusced during the mission^ stay in Sudan, many 
tasks remain to be completed by the project team.   Por example! 

i.    Establishing Joint Venture Agreement 

- selecting Joint Venture Partner 
. - negotiating terms and conditions 
- negotiating financing 

ii.    Construction and Start-up 

- selecting General Contractor 
- equipment procurement 
- monitoring construction and installation 
- selection and training of staff 
- start-up and initial operation 

iii.    Forward Planning for Distribution/Service 
Network and Local Manufacture 

It is proposed that the Government project team be strengthened 
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 executed 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, U1HD0 could assist in preparing a job 
description and identifying candidates. 

e.     Phasing of Processive Local Machinery Manufacture 

The MP proposal calls for limiting local activities to 
assembly and testing for the first two years of operation.    It 
would add "general purpose machining" during the third year 
and "heat treating, plating, gear and splined shaft machining" 
during the fourth,    (it is likely, but not certain, that light 
pressing is included in the general purpose machining category.) 
These progressively 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 mission generally endorses the MP approach during the 
initial operating years, although changes in emphasis and relative 
timing could be discussed.    A basic proposal, however,  is that 
opportunities to establish various "manufacturing intensification 
and diversification" facilities be identified and examined.    Such 
facilities could include selections from the following list: 
additional foundry capacity, a separate forge shop, a gear plant, 
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• heavy press shop, an engin« assembly plant, an advanced 
tarttmtins unit    an advanced quality control and inspection 
«nit, and development of an ancillary industry manufacturing 
programs** 

Sine« we have recommended that the project not undertake 
truck, bus, pump, and engine production at this initial 
stage,  those items should be added to the above list for 
consideration and priority assessment.    (For example, in order 
to keep an option open to assemble and manufacture engines 
later,   it is recommended that the combine model MF-307 or 
KP-5C6 be adopted,  in order to standardize on the same Perkins 
angine AD 248 for the tractor as well as the combine.) 

It is suggested that implementation of projects selected 
fro« the above ought to begin during the 1982-84 period. 
At the same time we would expect production of the original 
product lines to bo stepped up - perhaps doubled - through 
the addition of a second Bhift and necessary balancing equipment. 

It is recommended that a 10 to 15-year phased programme be 
worked out in sufficient detail to provide an overview of the 
eotential production and employment contributions, together 
¡dth financial implications, so that the central Pj«»•J 
authorities may make suitable provisions in their long-range 
resource allocations.    Since the project pipeline is lengthy, 
it could be an advantage to arrange for a first stage identifi- 
cation study during 1977, with timing of more detailed work to 
depend on results of the survey. 

One possible broadly phased 15-y«« programme designed 
by tho mission is explained in Chapter IV. 

JJX.    ppJUTC) FOR TRArTfiRS AMD AGRlCm/MlRAL MACHOT»* *«> TRANSPORT VEHÏCU3 

1. fast Imports and Usage i 
(a)    Tractors 1 Imports into Sudan 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 " 1573 -    132 » 
1967 - 1,000 • 1974 -     970 " 
1968- 710 • 1975-    990 w 

Total   9,507 «ni*» 

1976 - 1,000 units ordered. 
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It My bo »BBtmd that tractors imported before 1966 
are eorcpletely out of commission and should not be 
counted in the total park of traotor..   ^ho actual total 
nwber of licensed tractors in 1974 was 4,527 only. 
Durin* 1962 - 1972, Sudan imported around ILS 20.5 million 
worth of agricultural tractors, both through Private 
dealers and Government sectors.    However,  it is to be 
noted that in all these years, the Government did not have 
a definite allocation of funds in its budGct 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. 

(b)   Combine Harvesterst      Imports were: 

1Q65 -   28 units 197O - 83 units 
1966 -    17   w 1971 - 102   M 

1967 -   72   » 1972 - 50 
1968 -   85   - 1972 - 74   530 
1969-132   - Toiai       1|09yunitB 

It is to be noted that although pulltype combine« were 
also imported before, the recent trend is for self-propelled 
combines. 

(0)   fflrioulturai implct^ntsl 

Iaports during 1962 - 1972 and (1971 imports) were as follow»! 

Planten 220 units 
Multipurpose Blade 1 324     " 
Ditcher 1 2°J " 
Diso Plowt 1,006 " 
Tool Bari 3,347 
Disc Harrowi 175 "           »;-c          .„-   e-. 
Sise with Seedert 3,321 •              0)    in 1970. 955 
Border Diso« 31 "            v7J 

fro« this it can be seen that the import trend regarding 
iïpl.ments is not clear, and no conclusions oan be drawn. 
It appears that imports were made on an ad-hoc basis. 

(d)   Tracks and buses 1 
Déports of motor vehicles were aa follows 1 

|ja£ 22Sfi£ (trucks^ delivery vans «to.) 

1964 315 1»*54 
1965 158 437 

1966 2« 4J1 

1967 *» 2! 
968            351 *1 
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Lorries 
(tracks, delivery vans,etc.) 

1969 601 612 
1970 322 *41 
1971 370 440 
1972 42 V4° 

Again, the import figures do not point to a definite trend 
in demand.   There arc around eight rational or inter-city 
bus companies and a mimber of intra-city bus companies. 
There are al«o a number of privato trucking companies. 
Many trucks and buses are imported by privato companies. 
The total number of licensed buses was 3f137 and licensed 
trucks was 22,908 in 1974« 

2,   Servicing and Maintenance of Tractor and Truck Fleet, 

(a)    Tractors and apicultura! machinery: 

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 Bound and established local repair and maintenance, 
opare parts supply and training programme.    One of the major 
problems is availability of spare parts (diesel engine parts, 
tyres and tubes, electricals and implement spares).    There 
are a few regional level workshops maintained by the 
MChaniMd farming corporation.    However, there appears 
to be no organized national and village level workshop and 
a repair and maintenance programme. 

(b)   Trucks and bure si 

As most of these vehicles are owned by transport companies, 
some repair and maintenance facilities have been established. 
However, the life of a vehicle is only three to four years 
and there is no proper arrangement for spare parts supply and 
a repair and maintenance programme at a national level. 

3,   future Pattern and Volume of Agricultural Crops 

(a)   The total area of Sudan is one million square miles or 
600 million Peddans (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.O million Fed are irrigated and 10.5 million Fed served 
by rain.   Around 4O/S of the total area under cultivation is 
owned and managed by the State corporations which include 
nearly all of the irrigated areas and a part of the rain-fed 
Mechanised farms. 
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(b)   The major crops are cotton, sorghum, millet, 
ground nut and wheat. 

(o)   The present Government plans aim at achieving the 
following target by 19Ô5» 

1972/73 i2§2 

All orops 14.5 million 
Feddans 

23.9 million 
Feddans 

Selected major crops t 

Area 
(000 Feddans) 

Production 
(000 m Tons) 

1222 J2§S 2221        12§2 

Cotton 
Dura 
Dukn 
Sesame 
Ground nut 
Tobacco 

1,176 
4,095 
2,548 
2,847 
1,643 
1,400 

2,245 
7,090 
3,427 
4,101 
3,094 
5,900 

554         1,393 
1,300         3,125 

355        1,029 
341            917 
566        1,896 
0.39          2.9 

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

(•) The Government's emphasis on extension of irrigation, usage 
of fertilizer, reclamation of land, to increase the futur« 
scope for agricultural production in Sudan, appears to be 
correct. 

4» Scope for Mechanized Farming 

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

(b) The Arab Fund is considering allocating in principi« 
IBI 2.4 billion for investment in agricultural development 
projects in Sudan to be spread over the next 25 years. 

(0) The actual spec if io projects proposed by the Arab Fund for 
agricultural development in Sudan are as follows (figures in 
million Sudan pounds, total project cost and foreign exchange) 1 

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 5° - 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* 
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5»   Projections of Demand for Tractorsi Trucks and Buses 

(a) Tractors » 

The present annual import ia around 1,000 units.    The 
1970 - 1975 plan hopes to bring 698,000 additional Peds 
into irrigation and additional 2.8 million Feds to be 
developed in rain fed areas.    Thus, during 1976/77 a total 
»rea of I8.O million Peds  (4«7 million irrigated,  13.3 million 
Fed 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 1980/8I may be around 3.000 tractors. 
However,  it is not possible to project demand figures beyond 
1980/81.    It is only when sufficient tractors are made 
available to the local market,  repair and service facilities 
and credit schemes established,  and an integrated training 
programme developed, that the actual market demand can be 
ascertained. 

(b) Trucks! 

(i)   A number of major development plans have been 
undertaken since 1970»    Khartoum-iledarii (I86 km). 
Medani-Gedarif (277 Ian)» Gcdarif-Kassala (220 km), 
Kassala-Haiya (347 km) and Haiya-Port Sudan (207 km) 
are some of the major schemes.    As Port Sudan-Khartoum 
railway truck is highly burdened, emphasis ia placed 
on road truck traffic. 

(ii)   The present import level is around 5OO 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 is    expected to bo 
around £12 million(sudanece Pounds)against estimated 
project costs of £ 13 million. 

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

(0) 

The annual average imports have been around 300 units*   The 
production target of 300 units per year is acceptable. 

6»   flew Requirements for Servicing and Maintenance 

If the above demand figures are met through local manufacture, 
ibera is a need to initiate an integrated service, repair and 
maintenance and spare parts supply scheme.    Selected facilities such 
as regional and district workshops and central inventory stores may 
be common to tractors and transport vehicles.   However, the tractor 
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^      ;  / 
sector will require a large number of sub-regional, district 
and village level workshops and an integrated repair and 
maintenance programme* 

7. Development. Adaptation and Testing 

In addition to local assembly/manufacture, there is a need 
to strengthen or establish1 new facilities for engineering 
development, adaptation and testing for agricultural machinery 
and implements. - This programme should assist the manufacturing 
factory in product adaptation and improvement, and also through 
their own development and testing activities should assist the 
factory in manufacturing new products at a later date with 
special emphasis on suitability to local conditions. 

8. 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 machinery,  (b) trucks and buses. 
The development of service facilities, extending credit facilities 
and developing the training programme are very necessary. 

If.    COMPARATIVE ANALYSIS OF THREE PROJECT PROPOSALS MID REC0!fliEIg)ATI0?13 

1.    Mumber of Complexes/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, buses, engines, 
pumps and maybe tractor of different make) may have serious dis- 
advantages as detailed below: 

(i)    If both complexes include 3,000 tractors per year each, 
it will result in repetitive import of technology, non- 
standardization 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 two 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. 

(ii)    Having two complexes (one for tractors, combines and 
implements and one for trucks, buses, engines and pumps) 
at two different places is also not very desirable. 
This will call for greater man power requirement and 
organisational 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 2,300 workers, when one integrated 
complex may call for around 1,000 workers* 

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

2.   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 
busos, automotive engines (3, 4» 6 and 8 cylinder), irrigation 
pumps 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 producto 
and product mix for local assembly/manufacture. 

3»    products for Local1 AssercblyAanufacturoi 

The three project proposals consist of following products 
(base project proposals)1 

Bteyr PP 

>/ • 

x V 

• » 

Kassey-Ferguson proposal only includes tractors, combines 
ani 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 
»eparate agreement with Perkinds if it is to be locally 
assembled/manufactured at an appropriate later date.    There 
it a caso 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* 

Er>dw* Units/year a 
Tractor 3,000 y/ 

8F combine 400 • 
Agricultural imple- 

V ments 5.5OO 
Automotive Engines X Z 
Irrigation Pumps 2,100 z 
Trucks 600 Z 
Buses 300 z 

(i)   Massey-Fereusons 
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(il)   Steyr-Paimler-Puch s 

The Steyr propos»! does not include agricultural implements. 
The proposal includes tractors, combines, pumpa, engines, 
trucks, buses and implements.   Regarding the engines,  four 
types of engines are proposed to be assembled.    It is 
recommended that a unified system of engines is considered 
for local assembly. ' 

(Hi)    Klockner-Humboldt-Deut z » 

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 general purposes and for tractors and 
•ix cylinders (type 912) are standardized for trucks, buses 
and combines). 

4,    Scale of Production!    (assembly/manufacture) 

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

Product 

Tractor 
8F Combine 
Implements 
Engines 

3,000 
400 

Trucks 

Stoyr 

2,000 
400 

2,000 • 
(tractor) 
2,100 

600 
300 

3,000 
400 

7.200 
5,200 

600 
300 

WoUt   JUL     AH enginei to be imported CBU (Completely Built Unit) 

• Other engines to be imported CBU, tractor enginas to 
te assembled CKD in phase IV. 

The base volume (1977 - 19Ô2) 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 a feasible level for local assembly/manufacture with due 
consideration to the market demand,    It is also recommended that 
the question of making 6,000 tractors per year (either through two 
tractor units producing 3,000 tractors each or one unit 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 198O-8I, the actual demand figures 
can only be established after making available freely sufficient 
amber of tractors backed by service and credit.    This situation 
•ay be reviewed during 198O.    In addition, as the increase of 
\T000 units/year could be achieved through a second shift and with 
•arginai investment, it is recommended that during the base phase, 
aa investment is made only for 3,000 units of tractors/year. 
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5«   Production Facilities i 

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

•"• " HP               I Steyr 
• -, -ems 

KHD 

Land 6.0 ha 250,000 m2 - 

Covered faôtory area 18,415 m2 38,825 m2 2 
55,000 m 

Office area - 3,056 m2 - 

Machine shop • • • 

Prosn shop X X • 

(tear shop X X 

Heat treatment V • y 

Plating • • V 

Painting • • >/ 

Drying • • • 

Assembly J • • 

Toolroom J (minimum) • (minii um) >/ 

Foundry KCP KCP - 

Alternative foundry X 2f400t/year 9,000t /year 

Forgo X 25t/year 175t/yeai 

(il) 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 
rationalized, the investment figures become more comparable, 
within limits. 
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(iii) In this connexion, it should be mentioned that MP and 
Steyr proposals include expansion of Khartoum Central 
Foundry (around U5$ 3.4 million investment).   As an 
alternative, Steyr recommends 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*    Local Contenti 

(i)    Local Content proposed by manufacturers 1 

The following table eives the percentage of local content 
proposed by three manufacturerai 

MP Steyr KHD 

I II 

Tractor 40.0 36.0 20.0 55.0 
Combine 15.0 38.0 40.7 40.7 
Implements 40.0 - 32.0 6O.0 
Truck 36.0 20.6 42.8 
Bus 38.0 68.8 74.8 
Pump 37.0 - « 

Engine 

I " 
- 15.O 53.0 

MP with KCP (Khartoum Central Foundry) faciliti«« 
Bteyr with KCP facilities 
KHD I with no foundry, but with press shop 
KHD II with separate foundry and forge shop. 

(ii) The local content is achieved through (a) factory inplant 
manufacture of selected components,  (b) local purchase 
of componente and (c) factory assembly operations.    While 
inplant manufacture of components and factory assembly 
operations depend on available factory production facilities, 
the degree 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.   As 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 exist on an 
extensive scale.    Therefore, taking into account all 
factors, the average local content that may be achieved 
in the base plan (without separate foundry and forgeshop) 
by any of the three manufacturers may be as followst 

Tractors 20$ 
Combinen 15$ 
Implements 25$ 
Trucks 20$ 
BuseB 30$ 
Pumps 15$ 
Engines 5$ 

(iii)   Weed for development of ancillary industryt 

(a)   As only batteries are locally manufactured in Sudan, 
there are no immediate possibilities to increase the 
local content of tractors through local purchase of 
other components.    Therefore it is recommended that the 
Government of Svdan underta-:es an indepth analysis for 
local manufacture of selected ancillary components 
(including field replacement) such as gaskets,  oil and 
air filters, leaf and coil springs, oil seals,    radiatore, 
clutch facings, brake linings, electrical wiring harness, 
bulbs, tyres, rubber parts, fan belts, etc. in addition 
to paints, hardware (bolts and nuts, etc.), steering 
«heels, etc.   Also,  possible local manufacture of 
agricultural discs, tyne points, etc. for implements 
should be explored.    Although it may not be possible 
to establish manufacturing facilities for all these 
items, priorities should be established and a manufacturing 
development/investment programme should be undertaken. 

(b)   The proposed manufacturing programme should take into 
account possible development of local subcontracting 
facilities for metal fabrication, simple machining, 
grey iron castings,  simple forgings, sheet metal parts, 
•elected hardware etc.    The Government of Sudan should 
undertake an analysis of existing mechanical and foundry 
facilities in the country and identify specific 
poosibilities for subcontracting local manufacture of 
••lectcd components.    This will also involve analysis 
of existing foundry/machine tools and quality control 
facilities, management capability and financial resources 
to work out the specific actions that may be needed to 
develop each of the existing facilities into a potential 
component manufacturing sub-contractor both with respeot 
to tractor and implements component/parts manufacture. 
A number of non-critical parts for tractors and implements 
may be developed through a programme of assistance to 
the local mechanical engineering and foundry industry. 
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Xn this connexion, special attention has to 
be given to the Khartoum Central Foundry and 
Mechanical Engineering Workshop.    All efforts are 
to he made to develop KCP into a successful sub- 
contractor. 

T»    Onit Cost of Production 

As the degree of details and mode of presentation of data in 
each of the three proponals is different, inter—comparieon of 
figures is difficult.   However, addiag an element of estimation, 
the unit cost of local production of the tractor under the 
three proposals, appears to be as follows) 

Bi-factory Sudan Cost 

m 
MF 275 Tractor 6,150 
Steyr (model 160) 9,000# 
KHD (model 6805) 12,440 

(• UB$ 11,020 landed price of CKD'u plus assumed 
USI 1,420 for local value added in line with 
MF assumption)« 

Although the above costs emerge from the proposals, the 
Mission emphasises that varying assumptions make a meaningful 
comparison diffioult. 

••   Manpower   Requirement (total staff) 

EC *UyT fiffi 

475 »0 1.Î70 3,747 

(Motet   KHD It      without foundry and forge but with press shop 
KHD lit     with separate foundry and forge). 

9»   Fixed Asset Cost 

Fixed assets oost estimates given in the proposals have 
been adjusted by the mission to allow for prie« escalation 
on equipment at 105C per annum t 

(i)   For Base Project   «Adjusted figures 
(without foundry and forge) 

Fixed Asset 

28.5 
Btayi* 43.5 

67.0 TT 



(^s includes pressshop and wider production facilities) 

KHD 185.2 

(alternative II with forge and foundry for greater 
production facilities.   ** see item iii below). 

(ii)   Separato Foundry and •'Forge 

Steyr 16»6 
KHD 36.3 

(iii)    KHD Greater Production Facilities ** 

Alternative II, equipment UBÍ million 

Gear chop 15»6 
Engine Special 
Component Prod. 20.4 
Tractor Special 
Component Prod. 6.4 
Foundry 19»6 
Forge 16.7 

(iv)   Power Station # 78«? 

XKD 3.9 
KHD 13*1 

(Alternative II) 

(v)    fraansion of KCF 

MP not known 
Bteyr U3t 3.8 million investment 

10. Khartoum Central Foundry 

Regarding Khartoum Central Foundry (KCF) which MF and Steyr 
have proposed to utilise, it should be noted that an investment 
of around US$ 3.8 million in addition to assistance in technological, 
management end organization aspects should convert it into an 
acceptable ancillary 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 a later date, which KHD has recommended. 

11, Conclusions and Recommendations 

(i)   Volume of Production 

An assembly/production plant in Sudan, with an annual production 
volume of 3,000 tractors, 400 combines, 600 trucks, 300 buses, 
5,000 - 6,000 implements, 2,000 water pumps and assanbly of 
angines is a technically feasible proposal. 
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(ii)   A IS-Year Five Pha3e Manufacturing Programme 

It must be remembered that a factory is not just a physical 
facility.   A successful factory incorporates a dynamic 
manufacturing programme with a phased development and with 
special emphasis on (a) increased physical facilities for 
production,   (b) increased local content,   (c) training of 
local personnel,  (d) expansion of production,  (e) quality 
oontrol and (f) management techniques.    Therefore, it is 
recommended that in Sudan, with respect to the proposed 
factory, a phar.ed manufacturing programme is undertaken 
with emphasis on phase A at the present. 

A production programme may involve the following phases» 

Phase Al Asnembly/nanufacturing phase (1977 - 198l) 

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

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

(b) utilizing foundry facilities of Khartoum Central 
Foundry with necessary but modest improvements. 

Phase Bt Analysis of manufacturing intensification (1979 - 80) 

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

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

(c) Possible establishment of a gear plant} 

(d) Possible establishment of a heavy press shop; 

(e) Possible establishment of an engine assembly plant; 

(f )   Possible establishment of an advanced heat treatment 
unit; 

(j)   Poseible establishment of advanced quality oontrol 
and inspection unit; 

(h)   Poseible establishment of a separate implement 
factory; 

(i)   Development of ancillary industry manufacturing 
programme. 

(Hotel    Tbe analysis and study for «elected »bove items 
•ay stmrt in 1979/19B0). 
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Phase Ci   Manufacturing expansion and intensification programme 

(1982 - 1984) 

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

(b) Establishment of Delected manufacturing 
intensification facilities as detailed in 
Phase B. 

Phase Pi    Achieving highest degree of local content (1985 - 1990) 

(a) Stabilization of phase C manufacturing programme; 

(b) Operational phase of established intensified 
physical facilities; 

(c) Establishing/expanding ancillary industry 
facilities; 

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

Phage El   Stabilized manufacturing phase with possible product 
diversification (1980 - 1965) 

(a) Achieving a maximum local content level and 
•aximum utilisation of production capacity, 
quality of products and organizational/management 
Maturity; 

(b) Possible product diversification. 

(iii)    Immediate Production Phaset 

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

(p)   It is recommended that such a project as the first phase 
may consist of assembly/manufacture of 3,000 tractors, 
4OO combines, 600 trucks, 300 buses, 2,000 pumps, 
6,000 implements in one complex.    The physical facilities 
•ay involve light machine shop,  light press shop, 
fabrication and welding, assembly, paint shop, heat 
treatment.    The project should include modernization of 
Khartoum Central Foundry.   The maximum local content that 
•ay be expeoted to be achieved in this phase is 20 - 25 # 
for tractors, implements 25 #, combines 10 #, buses 20 j>, 
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trucks 25 56 and. pumpa 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 personnel and a chance to develop further on 
a rational basis* 

V.    T1TE MASSEY-FERGUSON PROPOSAL 

A.    Scope of thp Project 

1.    Choice of Products: 

(a)   As agreed by Massey-Ferguson and the Government Technical 
Committee, the product line and the annual bane production 
programme consist of: 

Tractor MF275 67 hp 3,000 units 

Combine Harvester MF507,   14 -  16 ft 400 " 

(Agricultural implements 5,050 "    ) 

Offset Disc HarrowMF34, 2.2 « 1,500 H 

Tool Bar MF351, 4.88 m 1|500 M 

Heavy Duty Plow MF90,  3-5 discs 600 " 

Seed Drill/Fertilizer Box MP30, 3 • I5O " 

Vide Level Disc Harrow/Seed and 1,000     H 

Fertilizer Box KF360, 4.6 m 

Cotton/Ground Nut Planter/Fertiliser JQQ     N 

Attachment, MF40, 4 rows 

(b)   The source of the MF 275 tractor (Perkins AD 248 engine 
66 hp at 2,000 rpm) is Brazil,   It 1B reported that the 
VF 275 is *lB0 manufactured in U.K.    This should bo 
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 
MF 275 has not been tried in Sudan on an extensive scale. 
Therefore, it is recommended that careful consideration 
be given to an alternative model MF I85 or MF I88 (with 
Perkins engine AD 248) which is manufactured in U.K. and 
which has been reported to be widely used in Sudan. 
However,  if the local manufacture of MF 275 in Sudan posee 
no special problems, it is recommended that it «* taken up 
for local manufacture. 
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(c)   The source of MP 507 dagger self-propelled combine 
(engine Perkins A.6-354, 95 *P at 2,000 rpm, table 
width 3.0 m or 3.6 m) is France.    The queotion of a 
combine with a different model of engine  (Perkins A.6-345Ì 
should be carefully examined talcing into account the 
engine (Perkins 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 resulting advantage with reference 
to spare parts supply, maintenance, and possible local 
manufacture (increased demand) of engines of one type 
in Sudan should be seriously taken into account. 
Therefore,  it is recommended that serious consideration 
be Riven to local assembly/manufacture of combine models 
KP-307 (table size 2.5 m or 3.0 m) or MP-506 (table size 
3.0 m or 3.6 m) which have the same Perkins engine 
AD 248 as that of the tractor. 

(d)    Regarding the implements,  it is recommended that first 
priority for total local manufacture * given to jjow 
MP 90), harrow (MP 34 and MP 360), tool carrier («P 35J)i 
With assembly of seed drill (MP 30), and planter (MP 40). 
It is also recommended that emphasis is placed on local 
manufacture of agricultural discs as the demand for 
implements and spares is significant. 

2.    Scale of Production! 

(a) The base assembly programme of achieving an annua 1 *«••*£ 
3.000 tractors, 4OO combines and 5|050 implements at the end 
of six years, with the first two years for implementation, 
planning and project development, is reasonable. 

(b) An expansion phase proposes a total annual Production of 
6,000 tractors,  11,000 implements and sugar cane harvesters 
in addition to combine harvesters. 

(e)    Although such an expansion programme may be worthy of 
considération 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-adjusted plant 
layout), no investment 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 fir3t four years. 

3«    Looationt 

(a)   The proposed location is Wad iledani, El Geaira, althoufc* 
no final opinion has been expressed on this subject. 



(b)   The three major locations which may be considered in 
principle are Port Sudan, Khartoum and Wad Medani. 
Port Sudan may be suitable from tho point of view of 
receipt of componente! and raw materials.    However, the 
disadvantages are the lack of proper roads to the marketing 
centres and agricultural areas, high costs of rail 
transport and lack of supporting industry around.    Khartoum 
has advantages w^th 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 facilitici;,  availability of selected facilities 
at Khartoum University.    However, the Covcrnmont policy 
encourages establishment of industrial units in rural 
areas«    Wad Medani har, good communication/road facilities 
from Khartoum and other areas except towards South, 
but roads are planned to Sennar and Gedaref.    Wad Medani 
is also the heart of the agricultural area. 

(e)    However,  in selecting tho final location, many considerations 
are to be taken into account including investment on 
transport, electricity,  water, communications, housing, etc. 
At this stage it is recommended that priority be given 
to Wad Medani, Khartoum and Port Sudan (in that order) 
and further investigations be   undertaken before selecting 
the final location. 

4.   Phasing of Assembly and Manufacture i 

(a)   The following is the proposed local assembly/manufacturing 
programme spread over six years including the first two 
years of planning t 

Bud of 1st Ye art    Tract ora » Planning and implementation 

(0-l) Implements» Planning and implementation 

Combines» Planning and implementation 

Bid of 2ndYear»    Tractors» Planning and implementation 

(l-2) Implements» Planning and implementation 

Combines» Planning and implementation 

Bud of 3rd Year»    Tractors» 

(2-3) 

Implements» 

Combines» 

Local purchase of tyres, batterie«, 
wheel weights, fuel etc. (local 
content 10.7 '/>) 

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

Local assembly, painting and 
testing (local content 3.3 £) 

Planning and implementation 

Planning and implementation 
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ted of 4th Year i    Tractors» 

(3-4) 

Implementst 

Combines! 

Local purchase rtho same 
(local content 10.7 1>) 

Import of all tractor components 
in semi knocked down condition and 
total engine (CKD II) 

Local assembly, including pre- 
loading of bearings, assembly from 
parte, painting, inspection etc. 
(CKD II) (additional 2 $ loca], 
content over previous 3.3 /a) 
achieving a total local content of 
16.0 i 
Local purchaoe of components 
(local content 5 C

/J) 

Import of CKD assembly 

Local assembly, (local content 
5 $, achieving total content of 
10 i 
Planning and implementation 

Bid of SthYwt 

(4-5) 

Tractorsi        Local purchase»the same 
—————~        (local content  10.7 '¿) 

Import of CKD II pack (components, 
•trai 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 /J) 
plus assembly, paint and testing 
as before (total local content 
24.O i) 

Imploments;    Local purchase»same as before 
(local content 5»0 /«) 

Import of major sub-assembly 

Local selected fabrication 
(local content 30 %) 

Local assembly (local content 
5 5»), thus achieving a total local 
content of 40 % 

Local purchase (5.0 c/>),  imports 
of all major components and assembly 
(local content 10 f>)  thus achieving 
a total local content of 15 Ì» 

Combinesi 

Ind of flhYoar»   Tract oro t 

(5-6) 
Local purchase»same (local content 
wnfr— 
Import of CKD II including engine 



- 32 - 

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

Implements 1    40 # local content as before 
through fabrication 

Combines :        15 $> looal content as before 

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

(i)   Tractors t 

The locally purchased components remain the same 
throughout the four years' operational programme 
(from third to sixth year of the project) 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 
•re 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 y^« 

(ii)   As a result of the import of tractor assemblies and 
parte (CKD I and II) during the first two years of the 
operational programme (third and fourth year of the 
project) the local assembly results 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 
oil grease and diesel per tractor required to fill the 
tractor before delivery from the factory»  which havt to be 
imported.   Therefore, the effective local content due 

onl^r. 

(iii) 

to these local operations may be around 3.0 

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 
•took is represented to contribute 8.0 # to the local 
content.   These 58 components are simple component«, 
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 $. 

(iv)   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 (turned parte, 
some eastings and forginga),  including 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 stage may represent around 10.0 jo only. 

(v)   In this connexion, it should be noted that in stage III 
and IV, the local content is mainly due to machining 
and heat treatment/plating of selected 132 components 
and represents mainly value-added due \J the local 
processing of imported components.    In addition, the 
foreign exchange value of tne imported 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 ff maximum 
at  the end of the sixth year of the project  (or fourth 
year of operation). 

(°)    Implements» 

Only around 10 $ of the total value are proponed to be ceoured 
from local sources and additional 30 %   through local 
fabrication.    Although this is reported to represent a total of 
40 j» local content, based on the analysis of the production 
programme,  it appears that   around 25 % (naxin'un) 
local content may be achieved by the end of the base project 
period. 

(d)   Combines » 

The proposed figures of 15 i» local content are high, and one 
nay te sume to achieve 8 - 10 $ of the local content only. 

The Massey-Ferguson proposed list of plant machine tools 
and equipment, componente to be locally produced,  procese 
planning and technology of production, building are» 
required and man power requirement, organization and 
management, appears to be reasonable.   The details on 
production control, quality control, training, generai 
engineering, organization (with seven permanent K.F. 
managerial personnel plus 9 M.F. technical staff on 
medium/long tern assignment) are also reasonable. 

Increased Local Content» 

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

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

(d)    Poundryt In this connexion, Massey-Ferguson»s Report on 
"Sourcing of Massey-Ferguson»s Castings on Khartoum Central 
Foundry" which was prepared by Massey-Ferguson's experts' 
visit to K.C.F. has highlighted the following! 

(i)      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.    Tho 
present output of castings from K.C.F. is reported to 
oe about 450 t/year. 

(ii)    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 
standard without making cone significant changes to 
existing production proceenes of Khartoum Central 
Foundry (K.C.F.). 

(iii)    The increased moulding or moulding system that permits 
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)   Maseey-Ferguson has recommended a four phase programme 
for K.C.F. which will result in raising the present 
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 transfer with Massey-Ferguson 
assistance.    The overall financial terms for such 
assistance are to be worked out on a separate basis. 

(•)    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 
"legal aspects" of the contract between Massey-Ferguson 
Services and the Sudan Licensee (Tractor Factory) with 
reference to "licensed productsH and "authorized sub- 
contractors" as well as provision of technical aid by 
the M-F Services. 
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6.   Transfer of Technolog: 

(a) The various aspects of the technology transfer are detailed 
in the legal documents which include (i) founders agreement, 
(ii) license and technical assistance agreement,  (iii) 
management assistance agreement, (iv) supply agreement, 
(v) trade mark agreement  and (vi) operational assistance 
agreement (not  yet submitted by Massey-Ferguson). 

(b) The "Founders Agreement" requires further careful study 
especially on membership of board of directors, voting and 
policy discissions.    As presently drafted  it requires 
sales of products only through HP distributors     prohibits 
sales of other  tractors,   and provides for tax-free dividends 
for the first »even years. 

(e)    The "License and Technical Assistance Agreement" appears to 
have the following  "drawbacks: 

(i)      The "component parts" manufacture/procurement could be 
only undertaken by the licensee within the territory 
of Sudan  for incorporation in licensed products, 
with the   permission of M.F. "Services»*, and such 
permission excludes replacement parto 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. 

(ii)    "Authorized sub-contractor" 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/assembly 
of any of the said products.   It in recommended that 
the area covers "outside the territory" also. 

(iii) The supply of technical aid should specify the language 
(both English and Arabic). 

(iv)   The reimfcursèment 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 
Îreject   (for technical documentation) and for each year 
for technical assistance for agreed upon man months). 

This expense should be reflected in the cost of the 
project/product. 

(v)   The"training of the licensee personnel" should define 
the total man-months for the whole base project with 
an annual breakdown   and total expenses should be 
specified and the same included in the cost of the 
pro ject/product. 
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(vi)   The "technical documentation** should lie defined 
in specific terms. 

(vii) The Services "right to amend specification" should 
give the licensee an agreed upon period notice 
for any amendment and guarantee parts supply during 
the period. 

(viii) The agreement also prevents the licensee to export 
the products outside the territory.    This clause 
should be ne e» ti at ed so that the licensee is free 
to export to the neighbouring Arab and African 
countries. 

(ix)    "The payment for the license rights" should be 
included in the project cost.    The proposed $ 750,000 
technical planning fee,  plus a licence fee of 3.6 % 
on ex-works prices minus CKD imports and 3.6 % 
on spare parts manufactured,  procured and Bold by 
the licensee for a duration of ten years, require 
careful further negotiations. 

(d)   The following aspects of the "management assistance agreement" 
require further studyt 

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

(it)   The concept of appointing a "contractor" by the "licensee" 
in consultation with the "Services" in assisting in 
project/factory/equipment planning, procurement, 
erection and installation is reasonable.    In this 
connexion,  it is recommended that the agreement makes 
it clear that procurement of plant equipment is mad« 
through international tenders.    In addition, the mode 
of appointing the "contractor** should be defined. 

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

(•)   The following aspects of "supply agreement" (ten years duration) 
require further consideration! 

(l)     The licensee should be authorised to procure/manufacture 
products through subcontractors outside the territory also, 
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(ii)    Such outside territory subcontractors may include 

Kassey-Ferguson manufacturers in other countries 
and their sube ont ractorB. 

(f )   Co-operation with other Massoy-Ferguson manufacturers in 
other developing countries: 

In thic connexion, '• it  is recommended that the licensee (Sudan) 
establishe    a strong co-operative technology transfer and 
training programme with other Maricny-Perguson manufacturing 
projects in other developing countries,  and all efforts *• 
made for procurement of componente and training. 

7»    Training of Supervisors/Workers t 

(a) The seven managerial  and nine technical personnel to be 
provided by Iiacr.ey-i,,orgu:jon Servicer;; to the licensee  (Sudan) 
are expected to train the local managers and senior- technical 
perconnel to help them to take over at a later ctage, 
but no time-frame  i«  indicated. 

(b) The "licerne and technical assistance agreementM  includen 
provinion for training of the licensee personnel.    There are 
to be a maximum of five numbers at a given time.     In this 
connexion,  it is recommended that all efforts be made 
by the licennee (Sudan) to initiate a technology transfer 
training programme with other Kar,cey-Fergu;;on manufacturing 
organizations in other developing countries. 

(o)   The Massoy-Ferguson proposal includes establishment of a 
training facility with S 10,000 investment on training aids, 
with a training manager and a few trainers.   MP pro poseo 
that most of the training is undertaken in the tool room 
and in the factory ac the assembly/manufacture progresses. 
In this connexion,   it is recommended that the training in 
assembly technique  starts during the early part of the 
"planning and implementation period"  (first two years) rather 
than in the cecond half of the second year, and that an adequate 
training school ia established separately. 

9»    froiect Implementation 

Project Construction Schedule! 

(a) The base project (3jOOO tractors, 400 combines and 5,0J0 
implements per year) is spread over six years, the first 
two of which are for project planning and implementation. 

(fc)   The proposed total  site area is 60,000 sqm. with 18,415 e<ï« 
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 
provided. 
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C.    Cost of Production 

1.   Man-power Requirements! 

(a)   The base programa« (3|000 tractors, 400 combinen and 
5,050 implements per year) has the following roan-power 
requirement st 

Years 1 

No. of Permnanet 
Staff 2       3     124   216   387     475 

The clacoification of the total permanent staff is as 
follOWBt 

Stag« Stage I        Stage II        Stage III        Stage IV 

?£ar 3rd 4th 5*h ^th 

Production Direct 22 62! W                 ^ 

"         Indirect 3 18 40                  52 

Ancillary 92 109 141                  160 

Expatriates 7 7                        7  7 

Total 
•nansa 

124 216 387 475 

(b)   The distribution of production labour during the sixth 
year is as follows (sixth year, étage IV)t 

Direct Indirect 

Asseeibly Tractor 55 5 

Assembly Implements 13 6 

Assembly Combine 14 7 

Machining 72 17 

Heat Treatment 12 3 

Implements Fabrication 90 14 

Total 256 52 

ORAND TOTAL 308 

(c)   The ratio of the direct production workers to the total 
production labour is around 80$, which is acceptable. 
The percentage of the production labour to the total 
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number of employees is around 63$ which is a bit 
low as compared to similar established engineering 
industries.    However, aB the base project emphasiB 
is moro on assembly,  this figure is acceptable.   The 
seven ex-patriatcs arid 27 senior supervisory staff, 
(out of 160 ancillary staff) constitute the total 
supervisory force of 34»    The percentage of the 
supervisory personnel to the production workers is 
around   10 $ which is high compared to similar engineering 
industries.    However,  this figure is acceptable, remembering 
conditions in Sudan.    It  is also noted that 20 technical 
personnel will bo in inspection and quality control,   in 
addition to the quality manager,   assistant quality 
manager and metalliirgist.    This is highly acceptable. 
Only three toolroom and maintenance supsrvisory staff 
with one maintenance manager are provided.    This area 
may require additional staff.    In the field of engineering 
design,  only three engineers including the general manager 
and assistant general manager are provided.     It is 
highly desirable that this area be further strengthened 
with spécial reference to implements adaptation and re- 
design.    In addition, there is a need to provide two to 
three  field testing engineers to work with the design 
liaison engineer. 

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

2.    Assemblies«  Sub-assemblies 

(a) The import of tractor components during the first three 
yeare (stage I) is based on the CKD I kit, consisting of 
major sub-assemblies such as rear axle, transmission, 
hydraulic lift cover, engine etc. representing a total 
deletion percentage of 15*347 # (on tractor UK ex-works) 
or UKt 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 delation percentage of 17 % worth UKt 638.90. 
Again, no breakdown of the individual component prices 
ii available.   Similarly, no breakdown on individual items 
or sub-assemblies of combines and implement» is available. 

(b) The following arc the details of the factory direct cost« 
(Wad Medani) for the tractor and combine at the fourth year 
of the operational base phase of the project (last year). 

XP 275 ** 507 
Tractor Combine 

ftt-worki «C, CBU price Wtt 3,747.85       U3t 26,877.40 
fit-works UK, CKD 2,169.86 22,778.40 
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Unit Ciaf pack CIP Pori Sudan       2,504.86 

Delivered factory 
cost Wad Me dan i 2,652.48 25f263.17 

Local material cost 834.26 1,332.00 

Total material cost 
factory at Wad Medani 

i 
UCfc 3,486.74 us$ 26,595.17 

(e)    Similarly,  the total material coat on selected implements 
is as follows t 

KF 360 MF 34 
Siso Harrow Offset Diso Harrow 

Ex-work UK, CBU U3$ 3,549.00 IBt 1,412.00 
Ex-works UK, CKD 2,129.00 622.69 
Delivered    factory 
cost Wad Medani 2,910.72 776.76 
Total material cost 
Wad Medani 3,620.72 1,171.42 

3.   pireot Labour and Overhead Costal 

(a)    At the sixth year of the hase project, the following 
labour and overheads are presented regarding the factory 
(Wad Medani) cost in Sudan t. (Note Sudan £ 1.00 - UJX 1.25) 

Direot Labour       Variable Overhead 
(Sudan   C) (Sudan C) 

1 275 42.78 59.89 

» 507 24.23 33.92 

W 360 44.25 61.95 
NT 34 22.22 31.11 

(•)   These direot labour and variable overhead eharges appear 
io be low. 

4.   ffftlt Co»* of Products 1 

(a)   Taking the figures given at the "face valve", the «alt 
cost at «tage IV, sixth year of the project (i.e. ih« 
fourth year of the operational base phase 19*2) is 
promoted as fol lows 1 

XT 275 Tractor 

Ik-works UK unpacked erected OCft 3,747*85 
Deletion value 
(deletion percentage 405C) 0,577*99) 
Ex-works UK, CKD priée 2,169.86 
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Deliver«* factory oost to Sudan 
Wad Modani 2,652.48 

Local material and processing coat 834.26 

Total material cost 
(CKD from Hi + local material) 3,486.74 

Factory Direct Cosi   (Uad üedani) 

Direct Material        ' 3t486.74 

Direct Labour 53 »48 

Variable Overheads 76.86 

Total direct coot to factory (Wad Kedani)     3.617.O8 
(Ex-factory cost "Sudan) 

Proposed Belling price (Sudan) to the 5»571«65 
distributor 

Difference between proposed selling 

price and ox-factory cost 1,954.57 

. (b)   The following commente arc relevants 

(i) The ex-worka (UK) CBU price of UK£ 3,747.85 
in 1975» and the CKD price of UK£ 2,169.86, may 
be far higher in 1982 on account of inflation. 

(ll)    Since only around 23 1<> to 25 % local content nay 
in the event be achieved, the deletion value would 
perhaps be lower than £ 1,577.99» 

(ill)   Even assumine the deletion valut of £ 1,577.99, 
it is noted that the local material and processing 
cost (for deleted items to be manufactured at 
Wad Kedani, Sudan) is shown as £ 834*26 which is 
only 50 1» of the deleted value.   This figure appears 
to be underestimated. 

(•)   The ex-factory (UK) price, Wad Kedani unit oost, selling 
arle« (transfer price to the sales department) and mark up 
art given below in U.K. poundst 

Ex'-works 

J*^*    £ 3,748 2,652        3,617 5,571        1,954 

%f%£*    £26,877 25,263      13,370       20,569       7,199 
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(d)   The profit margin incorporated into the proposed 
Sudan Belling prices appears too high by inter- 
national standards. 

VI.    pTETR-DAPîIER-PUCH AO PROPOSAL 

*•    Scope of the Project 

1»   Choice of products! 

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

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

2.1.   Truck 1290.230.K34/4x2  12 t 
Tipper 

2.2 Truck 1290.230.044/4x2  12 t 

2.3 Truck 1490.230.329/6x4 36 t 

2.4 Bus - 890 (50 seater) 

3. Combine Self-propolled 

(Epple mobil   1240 - II5 hp 4.2 ») 

4«    Pumps (irrigation) 

4*1    Bauer pump 10P I5O-20 

Q - 280 m3/h 

4*2   Bauer pump 10F 65-20 

Q - 70 ra3/h 

2,000 units/year 

600 total 

300 

400 
2,100 

(b)   The types of engines to be imported are detailed belowt 
(Tractor engines will be assemblea locally fron CKD 
parte in Phase IV) 

Type of Engine No«./year and usa/re 

Steyr 4 cylinder 
Diesel 66 hp at 2,200 rpm 2,000 tractors 

Steyr 6 cylinder 
Diesel 230 hp at 2,600 rp» 

600 trucks 

WD 610-10 300 busos 

6 cylinder II5 hp DIM 

Total 

400 combines 

3,300 units 
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(e)    It is recommended that effort« be   made to 
standardize engines and components whenever possible. 

2,    Scale of Productioni 

The duration of the project is six years*   The 
manufacturing schedule oonsists of two years of 
planning and four years of production, with annual 
phases as detailed belowi 

Year 1 2 3 4 5 6 

Manufacturing 
Phase 

Planning I II in IV 

Tractors -            - 800 I.40011,800 2,000 

Truoks - 150    I     250 400 600 

BUBO a - 50 100 200 300 

Combines - 25 75 150 400 

Pump Sets •-            — 600 1,100 1,600 2,100  I 

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

J.    Wumber of Complexes and Alternatives! 

(a) The project is to be implemented in four phases of 
production achieving around 3,6 - 38 # local content. 

(b) Locally purchased components are tyres, batteries and 
simple castings.    It is interesting to note that a 
number of other items are also mentioned in their 
list of local purchase items, for which no definite 
present manufacturing facilities or known plana for 
actual realisation exist.   Therefore, it can be 
assumed that only "inplant manufactured items and 
assembly" contribute to the local content percentage 
for all practical purposes. 

(o)    The proposal mentions Khartoum Central Foundry (KCF) 
expansion.   Steyr estimates a total investment of 1.5 million 
Sudan pounds or U5$ 4.5 million to enable KCP to reach 
the required tonnage and quality of castings required. 
Steyr is prepared to provide to KCF staff, supply of 
Steyr know-how and technology under a separate financial 
agreement between KCF and Steyr. 
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(d)    Tilt Steyr proposal consists of two altarnativt« 
regarding foundry/forge shop.    It proposes (i) J 
•«parate foundry/forgo shop and (ii) based on the 
visit to Khartoum Central Foundry, Steyr recommends 
utilisation of KCP facilities through expansion. 
The details are given below. 

(i)   Separate Foundry and For^eehop Facilities 

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

Foundry/Forge Building USS    3.0 million 

Auxiliary Shops 1*7 

Foundry Equipment 10.7 H 

For G« °hop Equipment 2.1 

Total USS 17.3 million 

plus if gas is not available 
and if eleotricity to be used, 
additional coat for power 
installation and equipment USS    1*1 »ilUon 

Orand Total       USS 13.6 million 

(a)   The foundry is to be a separate entity with production 
w   facilities for gray, malleable and aluminium eastings. 

The capacity is "to be 200 tons per month on a single 
shift, of which 150 tons are required for the factory 
and 50 tons »ay bo for outside requirements. 

The following parts art to be produced in tho foundry 1 

p»r tractors and truckti 

Cylinder head covar 5*3 g 
Fulley l'I g 
Buckton tube J* J g 
Flangt for bearing W«J g 
Bearing housing JJ-J g 
Front ond weight« g'° g 
Boar wheel weights 57.0 kg 



51.0 k« 
55.0 k« 
19.0 k« 
6.7 k« 
O.e k« 
4.4 k« 

1,¿10.0 t/per year 

33.0 k« 
28.0 k« 
15.0 k« 

46- 

Front wheel weights 
Front velo counting 
Oil sump 
Exhaust manifold 
Manifold 
Intermediate manifold 

'       Total 

For combine harvesters» 

Pulley approx. 
Habs 
Bearing and tenaioner 

Total 160.0 t/per year 

Fat» irrigation pumpst 

pump housing 55*0 kg 
Bearing socket» <°«° ** 

Total 106.0 t/year 

Total castings P»r Y«»rr 1'87'' tons' 

(b)   The cost of equipment for the foundry will be 
IBI 12.1 million (melting devicei two crucible 
furnaces of medium frequency induction heating 
with separate generator and output 1 t/hour each, 
aluminium melting furnace, casting moulds, ladlesj 
eore shop, moulding shop, casting, cleaning, annealing 
ani sand blasting, paint shop, casting store, vehicles 
for internal transport, conveyors). 

mit sh°pt 

(a) This is to produce simple forging». The capacity will 
be 25 tons per month of which ten tons are for the 
factory and 15 tons for outside requirements. 

(b) The cost of equipment for the forge shop is UB$ 2.1 »JU*!"* 
(metal cutting, hammers, annealing and blasting installations, 
strengthening and grinding shop). 

If «as is not available, the additional charge for the 
electric generator installation and equipment is 
1B$ 1.1 siillion for the whole foundry/forge complex. 

(ii) pfvelopment of Khartoum Central Foundry (Key) 

(a) A» an alternative to a separate foundry, based 
on the visit of the Steyr expert to KCF, Steyr 
proposes that KCF facilities are made use of 
to »eet the casting requirement of the proposed 
factory (1,600 t/year). Steyr is prepared 

mm 
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to supply the know-how, technology, training and 
management to develop the existing KCF to a standard 
which could Met the requirements of the proposed 
factory.    Steyr proposes an additional investment 
of UB$ 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 ballants 
only. 

4*    Phasing of Assembly and Local Contenti 

(a)   Each of the four phases is expected to develop and locally 
manufacture in the plant a selected number of components 
as detailed belowj 

Number of Parts to Be Manufactured Locally 
(cumulative  figures) 

Phase II III IV 

Tractor 

Truck 

Combine 

25 

20 

100 

85 

60 

400 

165 

100 

1,200 

250 

130 

1,400 

(b)   During the fourth phase (last year) of the programme 
for local inplant manufacturing programme of the 
components, the following raw materials are required 
per year1 

Cast iron 422 t/per year 
Forged parts 34 m 

Steel bars 417 M 

fine rolled sheet 540 m 

Medium and coarse 
rolled sheet 250 m 

Welding steel tubing 23,000 meters 
BteamlosB drawn tubing 26,000 meters 
Square and rectangular 
tubing 30,000 meters. 

(0)   The value of the local eontent of the inplant production 
is expeoted to be as follows (in percentage) in each phaset 

I II III IV 

Tractor 25 30 33 36 

Truck 25 30 33 36 

Bus 30 32 35 38 

Combine 15 20 33 38   . 

Pump set 23 30 36 37. 
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(d)   In order to achieve the above» the physical facilities 
consist of machine tools and equipment for machine 
•hope (fitting, turning, cutting) welding Bhop, heat 
treatment, paint and assembly. 

- The total building area will be 39f825 sqm (production 
area 28,553, storage 10,566, office and installation 
3»065 and outside area 14|000, and sheltered Etore 
area 2,000 sqm).    The total land area will be 
250,000 sqm. 

- The factory building cost (at I976 prices for building 
at ÀUB 3t900/sqm or $ 200/sqm) is Z 8.4 million. 

- The total equipment cost will be % 22.50 million. 

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

(•)   The cost of foundry,  forge, special heat treatment, 
tool departments and specialised production facilities 
will be around % 137 million. 

Increasing 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, 
busts, combines and pumps is given below (each phase 
includes items of the previous phase) t 

1.   Tractor:    760   . 

Local factory manufacture Purchase from local market 
and raw material 

I Start of final assembly Tyres, batteries,  boitB, 
finishing, painting, nuts, oil,  paints, simple 
inplant production (IP) castings 
25 parts 

Front axle assembly Drivers seat, general body 
II Electrical pre-assembly complete muffler, plastics 

IP:    85 parts and rubber parts, rivets and 
washers etc.,  intermediate 
casting 

Gear box and rear axle Radiators,  filters, brake 

III 
assembly, hydraulic lift lining, brake pipes, 
assembly, IP:   I65 parts complicated castings 

Engine assembly complete Head lamps,  tail lights, 
IV »lid-guard and tank pre- 

assestbly, IP:    250 parts 
email electrical parts 

- 
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2. Truck; 1290/1490 

II 

III 

IV 

focal Factory Manufacturo 

Start a vehicle  assembly, 
furnishing body assembly, 
inplant production: 
IP:     20 parts 

Painting, part  of chacéis 
assembly,  IP  :   60 parts 

Cabin equipment 
chassis assembly complete 
IP: ' 100 parts 

Cabin assembly,   cabin 
painting,  IP:     130 parts 

Purchaoe from local market 
and raw material 

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

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

Exhaust system, bra';c lining 
filters, plastics and rubber 
parts,   welded tubing 

Spring:;;,  radiators,   bralc pipei", 
small  parts for electrical 
installation 

3.    Bus:    890 

Local Factory Manufacture 

II 

III 

Body assembly furnishing 
IP:    20 parts 

Part of chassis assembly 

IP:    60 parts 

Chassis assembly complete 
IP:    100 parts 

IV 
IP:    130 parts 

Purchase  from Local Har'.:et 
and Raw Material 

Tyres, batteries, bolts, nuts, 
etc. 

•Driver's scat,  passenger's seat, 
furnishing material for bus body, 
oil grease etc. 

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

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

4.    Combine:    Mobil«  1240 

Local Factory Manufacture 

II 

III 

IV 

Part of final assembly, 
painting, IP:     100 parts 

Local purchase parts and raw 
material 

Tyres, batteries, paints,  bolts 
and nuts 

Spotwelding assembly 
IP:    400 parts 

Assembly completed 
IP:    1,200 parts 

IP:    1,400 parts 

Drivers seat, oil, grease etc. 

Radiator part, plastics and 
rubber parts 

Radiator complete,  head lamp, 
tail  lamp 
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5»    Irrigation Pump Sets DBS  10/F~arid DBA IQ/P 

Local Factory Manufacture 

II 

Pinal assembly, welding 
of frameparts, painting 
of inplant parts,  IP:   65 

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

Purchase froffl^ local market 
and raw material 

Paint,  boltsand nutB,   oil, 
grease etc. 

Castings  of intermediate grade 

III 

IV 

Pre-assembly and final 
assembly of pumps,  painting 
of inplant items 
IP:    183 parts 

Painting of inplant   items 
IP:    246 parts 

Castings of first grade 

(b)   For all practical purposes, only items 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 «^ tyres, etc.) may be items which 
are imported.   It is better that the factory imports 
directly all such items in order to save customs duty 
«to. ani dealers» profit margin; 

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

6.   Transfer of Technology! 

(*)    The Sudan company should have the following equity structure« 
Sudan Government 51 tt Steyr and associates 49 "/« of which 
Bteyr will have between 20 - 25 %    Steyr shall procure 
foreign exchange loan for all Governments» equity. 

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

(c)    A start up cost of CS 1,416,400 or IE$ 2.54 million is to be 
charged by Steyr for start up activities including training 
©f personnel, production workers, plant setmp, activities 
for the increase of plant output   and increase of local 
added value.   This start-up cost will include training of 
local personnel in Sudan and at Steyr works. 
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(d) Steyr agrees to facilitate the export to other countries. 
In this connexion, it is to be noted that Steyr estimates 
an export potential from the Sudan factory to twelve 
Arab and African countries to be 200 tractors and 180 
trucks per year. 

(e) The "Pounders Agreement" requires careful consideration. 
The composition df the Board of Directors and orovision 
of all managerial services (under an agreement), technical 
marketing, administrative and financial services by Steyr 
require detailed study.    In addition, Steyr ic to be the 
(i) the contracting 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 manager,and Steyr 
is to be paid an agreed upon management fee. 

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

iningt 

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

1«   Project Implementation 

Project Construction Schedules 

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

C.   Coat of Production 

1.   Man-power Requirement» i 

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

(•)   During the fourth phase, the distribution pattern of the 
Man-power requirements will be as follows! 

Senior Management 2 

Kiddle Management 37 
Administrative Staff 121 

Supervisor 38 
Foreman 48 
Skilled Workers 347 
Unskilled Workers 287 

Total 830 
===. 



-52- 

2-   Pali Cosi of Product ioni 

(*)   Tb« complataljr built unit (CBü) costs for Stayr prodi»«« 
i» Sudan ara as follow»!   (notos 1 Sudan t - 2.5 U3J) 

Truck    1290-240-044 

Truck    1290-240 K34 

Truck    1490-240 29S 

Traotor 76O 

Bua 890-150 

Combina 1250 

Irrigation Pump 65-20 

Irrigation Pump 150-20 

cir 
Porfeludan 

26,600 

27,500 

43,700 

8,200 

31,500 

28,300 

1i320 

2*360 

Port 
CIP 
dan -f Duty 

39,900 

41,500 

65,700 

9,400 

47,200 

32,600 

1,660 

2» 97O 

(>)   Tna unit coat of production in tha Sudan plant, transfer 
prica (to salas organisation) and profit in IB Dollar* 
aro praaantad belowt 

L 

Truck 1290-240-044 

Truck 1290-240 K34 

Truck 1490-240-295 

Traotor 760 

Bu« 890-150 

Coabìna 1250 

Irrigation Pimp 
65-20 

Irrigation Pump 
150-20 

Unit Coat 
US$ 

34,000 

35,500 

57,000 

9,000 

40,250 

30,750 

li 325 

2,375 

Factory Salaa 
Prie« 

(Transfer Prica) 

39,890 

39,375 
65,662 

9,430 

47,235 

32,575 

1,657 

2.970 

Margin 

5,890 

5,822 

8,662 

430 

6,985 

1,825 

332 

595. 
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tll.    KLDCKNER-HUMBOIJyr-SEOTZ An (KHDÌ PROPOSAL 

A.   Soot» of the Project 

1.    Choice of Products» 

(a)    The Kffl) (FRO) proposée to act as the sole partner with 
the Government of Sudan in establishing a factory for 
local assembly/manufacture of diesel engines, trucks, 
Vttseo, tractors, combines and agricultural machinery. 
For this purpose KHD will form a »«Consortium of Licensers 
with the Fahr AG for combines, Magirus-Deutz AG for 
Svcks ari buses, and Eternarti (Ulm) or Rau (Weilheim-Teck), 
Rabe-Werke (Bad Esser) for agricultural imPlem!;nt£\wl• 
KHD directly licensing engines and tractors.    In addition 
a «Consortium of Suppliers« will be formed by KID) with 
various FRG and foreign suppliers of building \* - * 
companies), machine tools (20 - 25 companies), foundry and 
forge equipment (5 - 6 companies) and HID will also 
directly supply special tools,  jigs,  fixtures etc. 

M   The following products are envisaged to be locally 
Mwmbled/manufactured in the alternative programme No. II 
with foundry and forge facilities (units/year) : 
(«• please see foot note also) 

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

and vehicles and combina 
entine*) C*®)   ï°° 

3. Yehiclea '     x 
3.1 Truck K-232 D 24 FL 6 x 41 (KD) 

and/or M232 DFFL 6 x 4 («D) «» 
3.2 Bun K-130EV 90 II 
A.     Combinée                          ,        x                            ¿_  ±± 
4.1 Self-propelled M 1000 (FAHR) *00  JJ 
4.2 Trailed M 66 TS (FAHR) .. 
5. Agricultural machinery ff fft 9,000 unite 
5.1 DiBC plow:    Haher-3 (RABE) J*5 
5.2 Conventional plowt Meise II (RABE) ¡»75 
5.3 Diec harrow« Reiher-20 (RABE) UW 
5.4 Cultivator: GRF-92 (RAU) £» 
5.5 Drillt DAS-250 (RAU) ||5 
Í.6 Seed precision drill: Exacta 30 (RAU) «5 
5.7 Potato Planter: FLO-4 (RAU) 4J» 
5.8 Potato Digger: 13-S (RAU) 4Ç» 
5.9 Ridger: 6HG-1  (RAU) Jg 
5.10 Hoeing machine (RAU) 'JJ 
5.11 Spring tooth cultivatori Kaawmt (RAU)     1,25» 
5.12 Rotary hoe: RF 200 SO JOO 
5.13 Grader 1 TPB-65O *** 
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** £££'   Tha alternativ« programma Ho.  I envisaged 
local assembly/manufacture of 2,000 tractors, 
700 engines, 900 vehioles (trucks and buses), 
600 combines and a lesser number of agricultural 
implements.    Programme No. I does not propose foundry 

forge facilities. 

The Government of Sudan has preferod the alternative 
programme No.  II with the following changes» • delete 
the trailed combines, and:pp standardiue the self- 
propelled combines. 

(e)    The engine production, usase and specification will be 
follows! 
     —  

Specification Usase Units/yr Total/yr 

3 Cylinder  (model   912) General Purpose 200 200 

4 Cylinder  (model  912) General  Purpose 
Tractor 

200 
3,000 3,200 

6 Cylinder (model  912) General Purpose 
Buses 
Combines 

100 
300 
600 1,000 

6 Cylinder  (model 413) General Purpose 
Trucks 

100 
600 700 

8 Cylinder (model 413) General Purpose 100 

Total 

100 

5,200 

r  
i)    Commentai 

Although the tractors, engines and vehicles art 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 suitability. 
However,  if the production programme incorporates local 
adaptation and design, then it is acceptable. 

Xa case of engines, it is recommended that four cylinder 
(type 912) engines are standardised for all general purposes 
and for tractors with a view   -> achieve a production level 
of 3,700 unite/year and six cylinder (type 912) is 
standard i sed for buses, trucks and combines with 1,300 units/year. 
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2.   Scale of Production* 

(a) The scale of production in alternative  I and II is similar, 
except that alternative 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 station.   The alternative II consists of 
a Machine shop, special  (precession) machino shop, 
prona shop, heat treatment, gear production,  foundry, 
forge and a larger power station. 

(e) From 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, pears and special parte. 

(d) It  is evident that the establishment of a foundry 
(9f000 t/year) and a forge chop ( 175 t/n;onth) and a larger 
power ntation (5t7CO kwh) will certainly facilitate 
development of the Sudanese engineering industry on a 
sound technical footing.    However, the  economic anpecta 
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 together with 
a sound internal training/management programme arc 
necessary.    Lastly the raw material import magnitude, 
foreign exchange requirement and viability of the project 
require detailed study within the framework of the total 
project as well au possibilities of meeting the country's 
other forging/foundry requirements   though this project 
requires further study. 

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

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

J.   Wmk%r of Complexes or Alternatives! 

(a)   The alternative I consists of a machine shop, cress shop, 
•tore, assembly (and a power station 2,500 kwh). 
Alternative II, in addition to the machine shop, press shop, 
fear shop,  store and assembly includes a foundry, a forge 
•nop (and a power station 5,700 kwh). 

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

nil 
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Irti Approximate cost» 

alternative I 55,000 sqm M 28 «ill (• 11.1 «i"io») 

Alternative II        69,000 sqm nt 34-5 mill ($ 13.8 mill) 

(at around TM 500 per 1 sqm) 

(e)    The manufacturing equipment for the Sudan plant is as 
V        follows, based on the ninçle shift operation of assembly, 

auxiliary section (partly),  sales and service, and the 
two shifts of product oriented section, centralixed 
eeotion and auxiliary section (partly). 

(d)    The details of the foundry, forge and power plant for 
alternative II are given belowt 

foundry: 

In order to meet the factory demand of 5,000 t/year of 
eastinr (grey, malleable, cant steel) and taking into 
Icounl if /reject and 65 * utilization    a foundry with 
a capacity of 9,000 t/year is proposed C*» "»»xft«;. 
In addition,  a small aluminium diecast foundry ^J/^ 
is also proposed.    The proposed covered area is 8,000 sqm 
with u total building cost of m 12.0 million (6.4 for 
factory hangar including craneway and power installation, 
5.6 for foundation and 2.0 for planning,  roads etc., 
assuming that the land is free).    This will amount to 
US 4.8 million (1 $ - 2.5 M).   The cost of foundry 
„uipment and allied investment (equipment «orttoh 
paid 100 io) throw* irrevocable letter of credit against 
Sipping documents will be US* 14.8 million.    Th« *«*J 
All employ 300 persons out of whom are *!*«*£»«• ^ 
am indirect labour 110 and will require ten *»« 
technical personnel.   The foundry will require 3,000 kwh power. 

forgeshop; 

In order to meet the factory forging requirements, it ie 
proposed to establish a forge .hop with * capacity of 175 
tone/month taking into account 60 % utiliaationen a single 
shift. (Second shift may be used for other forging 
requirements of the country).   The *t.l cowtd «•* will 
U 7.248 sqm.   The total cost of the building will be 
S ÍÓ.1 million or USI 4.02 million (• 2.3 «Ilio» W* 
îtriciure,  1.0 million for foundation and $0.72 «illi• 
ferinfraitructure/roads).    The total investment of forge 
^i^nrlnTaccessorie, will be $ ^\^li^TfMillion) 
around $ 10.0 million, installation of jigs around $ 2.7 million;, 
the foreeahop will employ a labour force of 167 out of 
!feî.,.ïoo ari direct and 67 indirect etaff.    It will require 
îaïïwTi/^rman technical ^'^^$££7* 
will be 700 kwh and water consumption will be 20 m /nour. 
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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 established. 
For a 5,700 kwh power station (4 Deutz engine, 4 Siemens 
alternators and switch gears), a building of 2,300 sqm area 
(cost S 0.6 million) and equipment (6 Peutz engines, 
6 Siemens alternators and switch gears etc.) worth 
$ 12.5 million arc required.    It will consume 63 tons 
diesel fuel and 420 kg lubricating oil per day.   It will 
require six supervisors. 

(•)   The total fixed investment (building and plant equipment) 
for a factory (assembly section, special product oriented 
production section, centralized production section consisting 
of general production,  gear production, press shop and heat 
treatment,  production planning and material handling section, 
sales purchase and administration section and social 
facilities), foundry,  forge shop and power station at the 
present cost structure will bei 

Alternative It 
Alternative lit 

$    67.O million 
$ 185.2 million 

The details are given in the following tablet 

Motet In this connexion, additional charges for engineering 
consulting etc.  (approximately 15 i) are expected to be 
es followst 

Alternative I» 
Alternative lit 

I   9.0 million 
t 21.5 million 

pftails of Fixed Investment Coste» KHD 

Land 

Building area som 

Faotory 
Foundry 
Forge 

Power plant 

Orend Total 

Alternative I 

Total 

free 

55,000 

Alternative II 

55,000 

2,300 

57,300 

free 

69,000 
8,000 
7,248 

85,246 

2,300 

87,548 

* 
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Alternative I Alternativo II 

Building co« te ($ million) 

Factory 
Foundry 
Forgo 

Total 

Power plant 

Grand Total 

11.1 13.8 
4.6 
4.0 

11.1 22.6 

0.6 0.6 

11.7 23.2 
_-«_       | 

Alternative I Alternative II 

Investment!    Factory 
(Machine tools/equipment) 
(«illion $) 

Faotory 

Foundry 

Forgo 

Total 

Power Plant 

Or and Total 

52.0 122.0 

14.8 

12.7 

52.0 149.5 

3.3 12.5 

55.3 162.0 

Total Fixed Investment 

63.1 135.» 
19.6 

16.7 

(Building + equipment J 
(«illion S) 

Factory 

Foundry 

Forgo 

Total 

Powor Plant 

Orand Total 

63.1 172.1 

3.9 13.1 

67.0 185.2 
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(f)   Therefore, the choice between alternativen (I or II) 
is purely * financial on«. 

(f)   In this connexion,  it is to be stated that the alternative II 
is given because the following machine tools and 
equipment are additionally required as major items as 
compared to alternative It 

- IBS million 

Foundry 14*8 
Forff» 12.7 
Oearshop 15.6 
Engine Special Component 
Production 20.4 

Tractor Special Component 
Production 6.4 

69.9 

(ft)   If in alternative I, only tractors, combines and 
agricultural machinery assembly and allied part production 
(excluding pre3s shop and gear production) and other 
service facilities are considered, (alternative IA). the 
total equipment cost is t 26.55 (excluding building) 
as shown in the following table. 

KHD Alternative I A 

Plant equipment cost (adjusted equipment cost) without 
assemblyt engines, buses, trucks} special product production! 
buses, trucks! centralised productions gearshop and press 
shoo. 
(JfcHos this does not include building) 

nbl> 

Tractor Assembly 
Combine Assembly 
Agricultural Machinery 
including planters 

Special Product Production 

Tractor 
Combine 
Agricultural Machinery 

Centralized Production 

Oeneral Production 
lest treatment 
Production Planning 
and material handling 

Total 

t 0.46 million 
Lo}       • 

I.84       « 

i m 
2.64 

$6.06 
0.66 

4.66 
126.55 million 

^^MII 
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Locationi 

Ko recommendation on the choice of location is included 
in the proposal.    The Government is considering Port Sudan 
or Wad Medani. 

5.    Phasing of Assembly and Manufacture 1 

(a) 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 
including all castings and forgings and local manufacture 
of very simple parts (steel bar stock turnet1,   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 follows! 

Typo of Material 
Annual Requirement 

tons/year 
Established 

Cost/ton 
Raw Material Coat 
per year  (OOO DM) 

Grey cast iron 

Spare ca3t iron 

Malleable cast iron 

Al.pr. die cast 

Al.gr* die cast 

I II ttl/Ton I II 

240* 

130» 

5,700 

760 

220 

25 

125 

2,200 

3,700 

2,700 

7,200 

12,000 

- 

12,540 

2,812 

594 

180 

1,500 

Alloyed forging 

Non-alloyed forging 

6 1,700 

650 

2,800 

2,200 - 

4,760 

1,430 

Non-ferro metals 10 12 2,500 25 30 

Steel tubing 

Steel profile 

Alloyed bar 

Non-alloyed bar 

Heavy sheet metal 

Medium sheet metal 

Thin sheet metal 

430 

1,300 

240 

320 

1,000 

1,250 

1,700 

92O 

3,300 

720 

840 

2,100 

1,680 

3,300 

2,000 

700 

840 

710 

750 

645 

840 

800 

910 

210 

227 

750 

1,056 

1,428 

1,840 

2,310 

604 

596 

1,575 

1,420 

2,772 

Total - - - 5,466 34,963 
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• Hot«I   to be imported 

(d)    Thus a total raw material cost/year for alternative I 
will be DM 5.466 million (UB$ 2.18 million) and for 
alternative II will be DM 34.963 DM ($ 13.9 million). 

(•)    The KHD proposal also aims at securing selected supplies 
(engines1 starter dynamo, piston/ring, oil/fuel/air 
filter, injection, valve, oil cooler, oil seat and tractor»1 
tyres, rims, batteries,  lamps, instruments, seats, 
exhausts, hydraulic pump, clutch, brake, steering etc.) 
from special suppliers from abroad. 

(f) However, the proposal does not detail any plans for 
development of local ancillary   industry potential. 

(g) The proposal aima at establishing six operational sections 
(material handling, assembly, product oriented production, 
centralized production section, auxiliary section, 
technology sales and cervice section).    This concept is 
acceptable. 

6*    Increasing Local Content! 

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

Item 
Assembly Manufacture Total 

I II I II I II 

Tractor 9.5 9.5 10.5 45.5 20.0 55.0 

fiigines 8.5 8.5 6.5 44.5 15.0 53.0 

Vehicles 

Trucks 6.2 6.2 14.4 36.6 20.6 42.8 

Buses 31.0 31.0 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) 

7.0 7.0 25.O 53.0 32.0 60.0 

(b)   The local % content in alternative I is acceptable ae 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 fo for buses and 
40,7 % for combines and 32.0 % for implements could be 
achieved.    Similarly, although the alternative II includes 
foundry ai*d forge, the possible achievement of 55 % local 
eontent 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. 

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

7«. .Transfer of Technology I 

(a) The consortium of licensers 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 documentation shall be made available.    However, 
product adaptation, redesign,change in quality etc.   is 
subject to further separate studies and negotiations. 

(b) It is said that separate product license contracts 
(twelve years duration) should be concluded with KHD 
(for tractors and engines); Fahr (for combines minus engines); 
WD (for trucks and buces minus engines) ;Habe, Eberhard 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. 

(c) The proposal also states that the Sudanese Licensee  should 
provide a lump sum payable on signature of the individual 
contracts ($ 3*4 million on alternative  I and S 5.0 million 
on alternative II). 

In addition, a royalty of 4.0 % on actual nales minus 
CKD deleted value to be given to each contractor on a 
running basis. 

(d) The total investment in foundry (9,000 t/year) excluding 
building will be I 14*8 million.   Regarding the foundry 
equipment, payment is to be effected 100 % by the License« 
to KHD against usual shipment documents out of an irre- 
vocable letter of credit.    KHD will, under a separate 
agreement, provide the know-how, the technical documentation, 
technical assistance (9 personnel), establish organizational, 
•anagement,  engineering aspects, prepare tenders, analyse 
tenders and secure equipment,  and supervise erection and 
start-up. 

However, the total fee is to be negotiated with KHD for 
this service» 

(•)    Similar participation in establishment of a forge shop 
(175 tons/day with a total investment of I 12.7 million 
excluding building), KHD participation is available* 

However, the total fee is to be negotiated with KHD for 
this service» 

m 
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(f) The KHD proposal aleo includes 15 % engineering 
consultancy charges on all assistance rendered in 
machine tool selection and procurement, engineering 
know-how procurement etc. 

(g) KHD also proposes separato payment for the training 
programme and for provision of the German experts, 

i 

8.   Training: ; 

(a)    The following man months training is envisagedt 

in Germany in Surtan 

Alternative l'- 
Alternative II 

354 
685 

831 
1,419 

(b)   For this purpose KHD will delegate )01D experts as 

Alternative I 
Alternative II 

Permanently 
placed 

30 
66 

Temporary 
(first 3 years) 

222 
498 

(o)   The expenses involved for this training and foreign experts* 
services are to be charged separately on a man months basis* 

(d)    In this connexion,  it should be noted that the alternative I 
labour force is 1770 (with 37 engines,  82 foremen and 
1,072 semi and skilled workers*    Tho corresponding figures 
for alternative II are 3.742, 42,  112 and 2,520.) Therefore, 
it is to be said that the training programme suggested in 
thie proposal is a little weak. 

1»   KHDt Project Implementation 

Project Construction Schedulot 

The total project duration is five years«    The setting up 
period is estimated to be three years (engineering preparation, 
procurement, delivery and installation of plant, recruiting 
and training, operating and administrative personnel, developing 
local sub-suppliers and importers etc.).    The production target 
is expected to be achieved in the fourth year* 

C»   KHD I   Cost cf Production 

1.   Wan-power Requirements t 

Alternative I 

mm*      limi 
txeeutives 11 - 
Verles Kanagers/fcngineers 37 

jojfcal 

11 
37 
82 
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Total 714 

direct 

1,056 

total 

Supervisors/Clerks «to* 311 — 311 
Typist 103 - 103 
Skilled Workers 8 350 405 
Semi-skilled Workers 587 667 
Unskilled Workers 35 119 154 

1,770 

Alternative II 

direot indirect total 

Directors 

Works Manager/Engineer 

Foremen 

Supervisors/Clarks 

Typists 

Skilled Workers 

Semi-skilled Workers 

Unskilled Workers 

11 

42 

112 

503 

152 

112 

179 

80 

680 

1,349 

327 

11 

42 

112 

503 

152 

992 

1,528 

407 

Total 1,191 2,556 3,747 

t»   Unit Cost of Production! 

(a)   Tbe following are prices of completely built wits (CBU) 
for selected items t 

X« »000 

Tractor 
6806 

Engine 
3FL 
912 

Engine 
6FL 
912 

Engine 
8FL 
413 

Truck Bus 
SP 

'ora- 
iine 

txvorks 
Licenser 22.2 4.2 6.96 18.05 199.2 132.6 59.0 

FOB packed 23.5 4.5 7.38 19.14 111.4 135.3 60.3 

CIP Port Sudan 25.2 4.8 7.89 20.48 119.2 144.7 77.9 
Landed Cost Sudan Factory 
(LCSF) with customs duty 33.3 7.1 11.64 30.21 184.9 251.2 100.9 

LCSF without customs duty 32.1 6.1 10.65 26.11 152.O 184.5 99.4 

Kote 1    LCSF includes I5.0 # exchange rate, 3.5 # clearance and 6.0 $ 
internal transport. 
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(b)   The following figures givo ih« prie« CCD per mit 
for M loo tod itOMt 

M •000 

alternativo I 

Tractor 
6806 

Engine Truck Bus SF 
Combine 3PL 

912 
6FL 
912 

8FL 
413 

Landed cost Sudan 
Faetory (LCSF) 
with customs duty 

LCSP without custom 
duty 

28.1 

27.0 

5.9 

5.1 

10.1 

8.7 

27.9 

23.9 

152.9 

144.9 

107.7 

80.4 

76.6 

75.2 

alternati ve II 

Landed cost Sudan 
factory (LCSF) 
with customs duty 

LCSF without customs 
duty 

19.3 

18.6 

3.6 

3.1 

5.8 

4.9 

26.0 

21.6 

116.6 

94.5 

88.7 

66.2 

73.8 

71.1 

»otti LCSF includes 15.0 % anhange rat«, 3*5 i clearance 
6.0 $ internal transport. 

(0)   A« the details on local manufacturing (direct material, 
labour and variable overhead costs) aro not available, 
it is not possible to calculatt the «nit oosts of tao 
Sedan Factory. 
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•XIX.    UITIDO ASSISTANCE IK MANAGEMENT CP PROJECT 3MPIIMENTATIO» 

1.    Phases of Project Implementation 

As emphasised already by the mission, since none of the 
proposera is offering a turnkey project,  the Government of 
Sudan 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. 

The detailed steps to projoct implementation are! 

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

(»)    Agreement with foreign collaborator for technology 
and management transfer. 

(o)    Broad agreement on external and domestic 
financing. 

(d)    Appointment of engineering contractor« 

(•)   Appointment of general contractor, and as necessary 
civil » mechanic al, and electrical contractors. 

(f) Finalisation of external financing. 

(f) International procurement of equipment. 

(h) Project construction. 

(i) Proving and take-over of plant. 

The Sudan Project Management Team must be set up a« early 
M possible, appointments being made in the following ordert 

[i) Project Director 
|li) Technical Manager 
ill) Financial Manager 
,iv) Procurement Manager 
(v) Administration/Personnel Manager 

2»   OWIDO Assistance 

UMIDO will be glad to undertake the role of "owner's 
représentative**, and assist the Sudan Project Management Tea« 
in all the steps (a)through(i)detailed above.   Such assistano« 
ean be at varying depths and over the whole implementation 
ovolo, as may be desired by the Sudan Government. 
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Im «dditien, WUDO ou help in two ©ta** »miti» W* 

(a) A«it*in« to s«nd a three-man Budaneee technical 
tee» for » fa* *•••*» to other developing countriea 
that have already e«t up tractor manufacturing 
facilitila in collaboration with multi-national fir««. 
Thii team could visi,t' tractor and automobile induatriee, 
anoillary manufacturero and Government officiala to 
diseuse mutual problema, and absorb the experience 
fained by theae countries. 

(b) Identify, aelect, and depute expatriate personnel to 
fill those key positions in the Sudan Project Management 
Tsaa, for which suitable Sudans es nationale «*y not 
immediately be available. 



ANNEX 1 

BtPAlTt    AGRICULTURAL TRACTOR PROJECT 

ANNUAL FOREICN EXCHAKCE SAVINGS* 

On Kassey-Ferruson     Proposal Stage IV 

(in     USI) 

CBÜ Prie« CKD Cost Oross Foreign 
I«   Prodttoti landed Sudan landed Sudan      Exchange Saving 

a) Tractor NF 275 24,608,520 15,029,160 9,579,360 

•) Combine NF 507 11,973,344 10,337,916 1,635,428 

o) Siso harrow MF 360 4,720,170 2,831,570 1,888,600 

d) Siso plough KF 765 1,095,585 634,410 461,175 

•) Tool   oarrier KF 351 495,040 45,383 449,657 
f) Tiller KF 38 560,560 278,600 .    281,960 

ff) Die© harrow KF 34 1,711,120 754,610 956,510 

a) Spinner broadcanter KF 11     217.042 172.986 44.056 

Total 45,381,381 30,084,635 15,296,746 

XX. «CBS FOREIGN EXCHANGE SAYINOS ON PRODUCTS 15,296,746 

Lea» 
1. Licence and Engineering Fee 1,150,000 

2» Planning Fe« 75,000 

3. Management ABB istante 75,000 

4. Xanagesent Fa« 1,240,000 

5. Trade Mark Licencing Fee 1,000 

6. Implementation Agreement Fee 150,000 

?• Xntereet on l.t. foreign debt 1,368,360 

0« Ut. debt capital repayment 1,520,400 

9« Warranty payments 145,250 

10« Expatriate salaries 450,000 

11» Inputs of components and oonsunablas 601,693 

12. Dividends to foreign shareholder« 1,118,000 7,094,703 

IH annual foreign exchange «aringa 7,402,043 
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AMKEX 2 

/   
BCDASt   ACRlCULTORAt TRACTOR PROJECT 

COMPARISON OF PERFORMANCE! FIKAMCIAL STAGE Jf 

,                KM—afTTgwoii SUJŒ 

Financial Paramatar« (IB» *000) 

Annual Salas Turnovar 62.000 8O.852 

Annual Coat of Salat 4O.OOO 69*524 

Fixad Asaata                   ^ 28.538 43.4*7 

Working Capital 28.500 24.373 

Capital Employed 57.038 67.860 

Coat of ftalea/Salea Turnover 

Morkinf Capital/Turnover 

•«loo Turaovor/frixed Aaeots 

Coat of Saloo/Pixod Aitata 

Output/Capital 

0.65 0.86 

0.46 0.30 

«.17 1.86 

1.40 1.60 

1.09 1.19 
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SUDANt AGRICULTURAL TRACTOR PROJECT 

ILLUSTRATIVE FINANCING PLAN (based on MF) 

(TES *000) 

I»    frpjtet Investment!   Cumulative 

Local Currency ' 

40$ of buildings 
(2154) • Working 
Capital 2,154        9,404 

Foreign Exchan^g ^ 

(Fixed assets plus 
¿Ojl of buildings) 7,944 9,318 

Total Investment 10,098       18J22 

18,904        30,654 

18,656        26,384 

37,5^0        57,038 

XI«    Financing Plani    Stage IV 

Principles 1 

»ebt/Equity Ratio 60 t 40 

Government/Foreign Shareholdera Equity Ratio 51   * 49 

Complete coverage of foreign exchange requirements with foreign 

equity plus foreign Ioana* 

IHulty 

Government 

Foreign 

Local 

11,635 

Foreign 
Exchange Total 

11,180 22,815 

M 

For building (part) 

Other fixed assets 
2.154 

15.204 17.35« 

Ihort-term D«bt 

For working capital 16,865 

30,654 26,384 

16,865 

57,038 
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