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SECTION 1

PRES™NT SITUATION IN DEVELCPING COUNTRIES

(a) Mocalities of Meeting Demand

1. Today the developing countries could be divided into four categories
regarding the ways ani means adapted to meet local requirements for
agricultural tractors and allied equipment.

A. Those who tully import;

B. Those who import partially (PKD)/semi(SKD)/completely(CKD)
knocked down componentss

C. Those who have local manufacturing facilities (Phase I)
20-30% local content;

D. Those who have local manufacturing facilities (Phase II)
50-60% local content, and sometimes above,

24 The following countries can Le grouped into ear” of the above
four categories:

CATECORY A COUNTRIES: Afghanistan, Angola, Bahamas, Bahrain, Bangladesh,
Barbados, Benin, Bnu.an, Boliviz, Botswana, Burundi, Cape Verde, Central
African Pmpire, Chad, Comoros, Costs Rica, Cuprus, D. R. Yemen,
Dominican Republic, Ecuador, ElSalvedior, Ege. Guinea, Ethiopia, Fiji,
Gabon, Gambia, Guatemala, Guinea, Guinea-Bissau, Guyana; Haiti, Handuras,
Jamaica, Jordan, Kuwait, Lacs, Lebanon, Lesotho, Liberia, Madagascar,
Malawi, Maldives, Mali, Mauritania, Mauritius, Mongolia, Mozambique,
FNepal, Nicaragua, Niger, Oman, Panama, Papua New Guinea, Paraguay,
™Qater, Rwanda, Saudr Arabia, Sierra Leone, Singapore, Somalia, Togo,
PTrinidad-Tobago, Uganda, UAE, Tanzania, Upper Volia, Uruguay, Yemen,
Zaire and Zambia,.

CATEGORY B COUNTRIES: Sri Lar'-a, Burma, Chile, Colombia, Congo, Cuba,
Ghana, Ivory Coast, Kenya, . .ya, Nigeria, Senegal, Sudan, Cameroon,

CATEGORY C COUNTHIES: Egypt, Indonesia, Iran, Iraq, Malaysia,
“Mprocco, Pakistan, Peru, Philippines, Swaziland (local design),
Syria, Thailand, Tunisia, Venezuela, Vietnam.

CATEGORY D COUNTRIES: Algeria, Argentina, Brazil, China (PR)., Greece,
India, Mexico, Rep of Korea, Spain, Turkey, Yugoslavia.

3¢ It should be notéd that most of the countries in categories B,aC
and D are, to some extent, importing iully bailt tractors.

{b) Pctential for lower Category Coun‘ries to Reach Higher Categories
gory z

4. Among the A category countries, the following countries have

potential to reach the higher category of B and in some cases C

as follows: Afghanistan (B), Bangladesh (B and C - small tractors/

“power tillers), Bolivia (B) Central American Countries - Costa Rica,

Dowincan Rep. El Salvador, Guatemala, Honduras, Nicaragua, (B a.i C if regional
co-operation is established), Fthiopia (B), Jamaica (B), Liberia -

Sierra Leone (B + C under Mano River Union), Mozarbique (b), Faraguay (B),
Somalia (B), Tanzania (B), Uganda (B), Uvper Volta (B), Uruguay (B),

Zaire (B) and Zambia (B and C) in next 3~5 years.




-2 =

Se Among the B categomyy countries,; there exists a potential for
most of the developing countries 1o reach the categc 'y C within
the next 4-5 years., Similarly, present C category countries could

reach category D in the next 5-8 years.

(¢) Problems of all Develcping Countries on ‘“otal Importation of Zquipment

6 As all/most of the developing countries are meeting scme/most

of their needs through full importation of tractors + equipmeni,

the following problems are being encountered for the following
reasons:

~ PFirstly very few countries have a full analysis of which tractors/
equipment are required, with which specificatiors+ why. How many
are needed now + how many in the next 5 years to come,

~ Most of the developing countries have no analysis/programme fer

demand development within the countryy -whichshould incorporate

rural finance, repair + maintenance with after sales service infrastructure
and ~o-ordination of mechanization policies (if at all) of

product requirement, cost structure and escalatiorn in prices,

= There has been no regular budget allocation towards annual tractor
imports and imports are mostly on an adhos hasis - depending upon
World Bark + Regional Bank loans; bilateral aid; barter aeals;

some local export (of other products); incentives to import (tractors);
some foreign assistance programmesj;-incentives for citizens abroad to
send tractors through foreign exchange payments anu some programmes

on second hand tractor import.

~ As a result, the import of tractors on an unplanned basis has resulted
in many makes, many models, many configurations, and vast technological
variations in components,

= This klso resulted in failure to incorporate: an operators training
programme; R + M training programme, sp-.e parts supply/local manufacture,
locally manufactured matching implemes~ts, establishment of a systematic
rural marketing network and development of a longterm agreement on

1->cal manufacture,

Te Therefore the first step needed to develop local assemblyproduction is
to raticnalize import policies on a medium term basis.

(d) Problems of Countries with Local SKD/PKD Component Assembly (Category B)

8. Many countries in this category, in addition to non-rationalization of
tractor makes, type and demand volume, have in most cases agreed upon

an adhoc basis for local assembly, from SKD/PKD €omponents and sometimes CKD
components, without a real fechno-economic analysis and medium term planning,
In addition, 4-5 makes may be assembled each with a low share and without
considering the possibility of developing a long term agreement. These
assembly activities have not really d-wveloped in.o a higher category manufact-
uring programme as governments have not undertaken any investment analysis and
the assembly operations are left to local import dealers. No Gov.rnment
regular budget funds are allocated and assembly operations are on an

adhoc basise
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E. Problems of Countries with Phase T Local Manufacture

9, Many developing countries in this category have started Phase I
operaticns without making an indepth techno-economi: analysis, on
foreign exhange/technical manpower and domestic fincncial long
term requirements., The problems arising therefore, are as foilows:

~ Quite often due to non serupulous checking of contractual agreements,
by developing countries, the foreign partners have withdrawn from

the venture after costly buildings and facilities such as ascembly
talls, machine shops (light and Heavy) have been built and money

bas been spent on importing dies, jigs and fixtures (tor a

particular model) and first batches of PKD components ard spare

parts have arrived. This has then resulted in developing countries
agreeing with the same foreign partner to morz favourable terms,

or, looking for a new foreign partner who will only agree on

his own terms,

~ Many a time the technology transfer agreement :clauses

(royalty, spare parts, exports, training, licencing fees etc) have been
uwafavourablie to the developing countries, due to the fact that

at the time of agreement, the developing countries ¢is not

have the cepubilities to analyse the terms,

-~ In many cases the developing countries have allowed more
than one firm (in some cases 3}-4 firms) to enter into

phase I operations. As a result the developing countries are
paying for 'repetative technology import? with each having

a low share in a limited market, thus preventing each other
from reaching phase III operations.

~ 11 most of the developing countries, as governments do not
make budget provision on a medium term basis for foreign
exchange, most of the phase I plants are working under capacity.
It is interesting to note that even in such cases, the countries
may import other fully built tractors if finances come from
other sources (eg. tilateral aid, berter deal etc) and

in many cases such imported tractors are not the same make/
model as locally assembled ones (Phase I) according to

financial implications,

- As Phase IT has not been investigated in depth, the ancillary
industry development has no possibility of taking deep roots

in the systeme Thus in mary cases in spite of 6-10 years

operation at Phase I level, things have remained at Phase I level.
There is underutilization of production capacity, noa-development

of allied services (marketing, ppare parts, training, rural finances)
and non-expansion of local production in implements, spare parts

and tractor components,

(P) Problems of Countries with Phase IITlLocal Manufacture

10. These countries, due to exizting infrastructure and
ancilYary industry development have achieved Phase II to

a certain extent, However, the problems here again are under—
utilization of existing production capacity, continued
production of old models, lack of local R and D facilities to
develop own production lines and in many cases lack of foreign
exchange.
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In addition in many countries, too many manufacturing units were
established for a limited domestic market, which resulted in

a problem of zchieving expanded production capvacity for domestic
needs, There ere no possibilities for bulk export, due to

high cost, restrictions in licencing agreements and no possibility for
supply of components to foreign parent companies. In many

cases, the local product is out dated and there are restrictions

in item procuremente.




SECTION II

BASIC PREREQUISITES FOR LOCAL MARUFACTURE

(a) ARALYSIS OF THE NEEDS

11, It is interesting to note that most of the developing countries
have not made an indepth analysis of their tractors, tractor drawn
implements or equipment or other power machinery on a medium term
baris, This is primarily due to lack of integrated agricultural
m:ch iization policiess In otherwordés a comprehensive analysis of the
demand and more important market development (based on agriculturel},
agricultural mechanization policies together with rural development,
rural finances, and infrastructure facilities such as training,
renair and maintenance etc) is a basic muste An analysis should
answer such basic questions as:

- what agricultural machinery is needed

~ what are the specifications

- how many

- in what period

- what is the annual demand and anmial growth demand for
the next 5 years.

(b) MEETING THE NEEDS: Import V. Local Assembly/Producticn

12, The juestion of imports v, local production is a_ difficult
one , which should take into account the national priorities,
resources, social costs, foreign exchange availability,

technical man power requiremeris, demand, investment return etc.

13, Basically the import vs. local production depends on the
demand (and volume of production) and its techmo economic
viability. However, if the needs are to be met, either by
importation or local production, the finer pointsgmiibe considered
in such agreements and are detailed in the next section,
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SECTION III

MEDIUM/ " 7NG TERM IMPORT AGREEMENTS LEADING TO LOCAL ASSEMBLY

A. Prerequisites

14, Medium/long term agreements could be initiated only if the
developing country is fully aware of the product, its suitability,
ivs past experience with the foreign company, and the degree

of mutual trust. In addition a quick evaluation of tractors and
allied equipment hitherto not imported, but which could be
suitatles from a 1lc¢ ~al application point of view may be undertaker.
The local agricultural 2achinery testinz units will play an
importarnt role in technical rationalization of tractors and allied
equipment with resard to their suitablity.

B. Ttems for inclusion (Basic)

15. It is very important to know that *NOTHING IS GIVEN FREE'.

Anything included in the agreement will cost money and it may be

included in the uni%t price or as additicnal <ostse In addition

in drawing up a medium term (3-5 years) or long term (4-8 years)

import contract, it is essential that the developing countries allocate

n cessary basic finances -~ egpecially 86reign exchange - for the realization of
the contract.

16, The following items/factors may be taken into consideration in th:z
drawing up of such a contracts

(i) Price of basic unit and annual price escalation: a degree of
firm committment based on voiume and agreed upon industrial production
cost index (in country of manufacture) or, on some other factor should
be achieved.

(ii) Right to secure s2lected pvarts: an agreement may include
securance by developing countries of selected components
(egs tyres, battery, wheel weight, head lamps, hardware and
if possible selected propiertary items etc,) from elsewhere
if necessarye. (Notet the rebate giver be the manufacturer of
tractors should be higher than procurement cost,)

(iii) Guarantee: The one Year guarantee, free services and modalities
of settling disputes on guarantees should be specified,

(iv) Spare par*s supply and training in spare parts handlings
(a) The question of correct spare parts in sufficient quantities
is of great importance, Many a time the t actor exported may
'dump? unnecessary spare parts in large mumbers or mey supply
'seconc3's The higher cost due to foriginal packing? and
price escalation (when demand increased) shculd be carefully
examineds In this context, the developing co.~“rles should
be able to estimate the requirements of spare partss. One
of the methods may be to analyse the spare parts required on
'replacement turn over factor (RTF)! which is based cn the
frequency of replacement of a component during the tractors/
implements/machinery life perios. 'Annex A' gives a guide on
RTF of tractors as well as allied automotive vehicals in a
developing country (India). A similar specific RTF chart is
to be worked out f r each country and rationalization of
figures for different models. This also gives an indication of
needs for apareparts and local manufacturing potential, which
should be discussed with the foreign partmer.
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b) Training in spare parts inventory control, spare parts handling
central prrocurement and locai distributions should oe

incorpora*ed in the agreement.)

(v) Basic documen:s should be in local languages.

Ce Items for Inclusion (uptional)

17. Based on the develoring countries! existing local cauvabilivies
the contract may include the following items. This wsay be under

a series of supplemen.ary contracts, with binding to tthe main contract.
The cost HBr such supplementary contractc is s<bject to negotiations,

(i) Trairing of farmers/machinery operators: Trainirg of machinery
operators in tractor overation and safety, on the farm maintenance,
field operations and implements usage, implements adjustment etc.

is necessary., It is recommcnded that "operator training schools"

are egtablished. This could be done by tne government or local

dealers (or dealers associations) with gcvernment grants and supervision,
The foreign tractor expecrters shculd provide the experts to initiate
this activity and train the local trainers and also provide ill visual/
Literature aide with training syllabuss. The goveriuments of ihe
developing countries whould have a programme for batch training

of farmers and provision of financial loams during training periode

(ii) Training of mechanics in remair and maintenance: An integrated
programme incorporating the government, lccal dealers and

foreign exporters should be initiated rezarding training of

mechanics in repair and maintenance activi.ies, The foreign

exporter should provide experts, visual aids, cub out models, tra_ning
literature, syllabus and machinery for a workshop and initiate the

first few training courses to train the local trainers, The Government,
in-co-operation with local dealers, skeuld provide all other facilities
and also financial loans to traineese.

(iii) Local Dealer Net Work: Marketinz and APter Sales Services
The foreign tractor exporter should assist the governmment of the
developing country to establish a systematic ret work of local
dealers, either on a private or public sector basis, The:
draft €rms and conditions, the physical facilities, rura..
financing system, warranty claim, service, spare parts supply,
regular field evaluation etc, are some of the areas in which
the exporter may guide tlhe local government.

(iv) Central spare parts depot and training in inventory ccntrol
The foreign exporter should ass-.t the government in establishing
a central spreparts depot through provision of short ¢erm experts
and also train the local personnel in mainta’ning and operating the
central depot. A supplementary training programme for local
dealers* spare parts personnel shoulu be organized.

(v) Rural, Sub area and Central Revair and Maintenance Workshop Netwerk
The foreign exporter should ass’ st the aeveloping countries in
establishing such a network through provision of short term experts,
systems and methodology, details and spec.ficatiorson R and M physical
facilities and technical persomnel , R and M workshop/quality control
machine tools/instruments and train the local technical/administrative
personnel tc continue the initiated activity.
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[(vi) Local Manufacture of femsible basic implements and attachments

The foreign companies should assisi the developing couniries througn
the provision of short t rm experts to conduct a techno—economic
analysis on implements and attachments neededj~ .If desirable

the implement/attachment normally supplied by the exporter may

have to be adapteds The foreign exporter should also assist

in establishing demand volume and specificationse.

Based on the above step the foreign exporter should assist the
developing country in local manufacture of the Basic implement/
attachment, on a phase basis., The modalities of technology transfer
(licencing terms, the phased local mamufactvring programme,

training etce) should be worked out separately.

(FOTE: The developing country should retain the right, wither to
import or locally mamufacture, implements/attachments with

other appropriate licensor or locally develop when desirable. )

¢#ii) Local mamufacture of appropriate and feasible spare parts

The foreign exporter should, assist the developing country in establishing
a check list on possible spare parts that could be locally produced,
conduct basic techno economic analysise Based on {lLe above, a

separate zgreement on local production should be worked out,

(viii) Technical literature + aids in local languages

The foreign exporier should assist the developing country in prodv- ‘ng
all technical literature and aids, instruction marmal, spare
parts catalogue, etc. in local languages.

(ix) Transformation invo local assembly operatisms

Depending upon the anmual import figures, the import agreement should
include a clause to transform the total imports for local assemble
(partiaily knocked down/completely knocked down)s The developing
countries should have the right to insist upon local assembly

at an agreed upon basic anmual import volume.

The physical facilities needed should be minimum (not grand schemes
which will turn out to be white elephants) with emphasis on
assembly operations and bare minimym office and administrative
facilities, (Noteil Often more money is spent on a showcase

office than on assembly operations).

It should be noted that local assembly operatioms normally contribute
around 3-5% of the total FOB cost of the imported built up tractor,
and may increase to around 8-10% if full CKD operaticns plus

painting and drying, local purchase of tyres, batteries, some
hardware etc, is considered.

As a rough guide, (a) an annual demand of around 400-500 tractors may
be economical for PKD compunent assembly operations. Thy physical
facilities required are assembly line, small light machine shop,
welding shop, parts depot, assembly and final quality control. This
may give employment to around 25-30 local technical personnel,

(b) Similarly around 800-1000 anmual tractor demand figures

way Jjustify a CKD component assembly operation. The physical
facilities are front axle assembly, electrical pre-assembly,

gear box, rear axle and hydraulic 1ift assembly engine(if it

is not a propiertary item), final asgembly, paint shop,




welding shap, assembly quality control, parts depot, etc.s The
project may employ 120-160 technical personnel,

(¢) If the local cperation remains only at PKD/CKD assembly,
local mamufacture of implements may be attached to the Same
plant, However, if assembly extends to Phase I or II local
manufacture, it is desirable to have a separate implemant
factory.
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SECTION 1V

MEDIUM/ICN} TERM AGREEMENTS: ASSEMBLY LEADING TO LCCAL MANUFACTIRE
(phase I and II)

(a) Local Manufacture without Foreign Collaboration: Present
Situation

18. The present situation is that all developing countries (with
the exception of 3-4) have to, at present, enter into licencing
agreements with collaborators from industrialized countries

for local manufacture of power tillers, tractors, pumps, engines,
combine harvesters (pull type/self propelled). The developing
countries do not yet have the capabilities in terms of appliec

R and D and transformation of domestic technology into
commercialization.

19, The exceptional successful examples of such domestic technolog
commercialization ares:

(i) Power tillers: China, India, Korea P,R. of, Philippines,
Thailand, Vietnam and IRRI (Intermational Rice Research Institute)
power tillers - original design with technology transfer programme
in Sri Lanka, Malaysia, Indonesta, Pakistan and Colombia,

(ii) Small Riding Tractors (less than 18 hp,): Thailand (Iron
Buffalo and next model), China, India (Punjab Tractor Swaraj Model) '

(iii) Small Riding Tractor (non-conventional): Swaziland (Tinkabi 18hp)
with engine from India, hydraulic transmission from Italy.

(iv) Large Tractors (25hp!+ above): mostly based on original foreign
collaborater model and indigenized after licence contract period.
Korea P,R. of, China, India (gnod earth tractor originally from
Germany, Escort tractor originally from Poland, Petit tractor
originally from U.K.), and Yugoslavia (IMT originally from UK)

(v) Engines: (automotive type 15~30 hp) Korea (P.R. of),
China, India, Thailand

(vi) Engines: (stationary 5-10hp) Korea P.R. of, China, India,
Pakistan, Thailand

(vii) Pumps (centrifugal 3-8hp) Korea P.R. of, China, India,
Pakistan, Thailand

(viii) Harvesters: (pull type/combine barvesters) None.
(NOTE: The above list of countries and products may not be

exhaustive but certainly covers more than 75% of sucessfut
example cages.)




20. Many developing countries are manufacturing basic tractor

draun imnlements (ploughs. cultivators, Harrows, in some cases planters and

seed drills) without foreign collaboration. Such products are

mostly based on old imported models, but locally adapted. Some of

the countries are: Bangladesh, Brazil, Sri Lanka, China, Colombia,
india, Indonesia, Iran, Iraq, Kenya, Korea, Malaysia, Mexico, Nepal,
Nigeria, Pakistan, Peru, Philippines, Senegal, Syria, Swaziland,
Thailand, Turkey, Tanzania, Venezuela, Vietnam, Yugoslavia and

Zambia. (Note: List not exbaustive, but covers more than T0% of actu.l
countries).

21, Therefore, the following parts of this section deal with -
as a guideline - factors to be considered by developing countries
in entereing into a mediuq/long term agreement on local
manufacture, A summary of salient points to be considered in this
regard is given in Arnex B.

B. Step Ro. 1: Basic Work to be dome by Governments of Developing
sountiries

22, Developing countries should be in a position to negotiate with
foreign potential partners from an equal position invol¥ing

(a) knowing what you wand, (b) knowing basic techno-economic
appects of what you are asking for, (c) knowing what choices in
technology one may procure, (d) knowing what different potential
partners offer fimilar services and (e) knowing the implication

of financial input and long-term bankability.

(1) Prefeasibility Study:

23, The first activity in step one would be that developing countries,
through an integrated inter-ministerial working group (preferably

with Directorate of Agricultural Machinery/Mechanization as the
micleus) condust a prefeasibility study and highlight the product
needs, specification and demand projection (within the framework of
national agricultural mechanization policies - if any - and

programmes for market development such as rural finance etc,)

(ii) Ascertaining the interest:

24« Decveioping countries should have a wide choice in potential
foreign partners. Therefore, th2 developing countries should extend
the invitation together with prefeasibility report to ascertain
interest on a wortd wide biisis, (not necessarity sticking to a

few 'brand names' who are over burdened) setting a reasonable dead
line for receipt of replies.

(iii) Preliminary Negotiations:

25¢ The developing countries should allocate a reasohable fixed
period to conduct preliminary negotiations with interested parties
and prepare a *short list?® of those who have shown earnest interest,
This negotiation period shoud no* be over-extended.

(iv) Memordandum of Understandings

26e An inter-ministerial gruup with the Ministry of Industry as
the nucleus, should negotiate with those foreign collaborators who
have shown interest and, on a selective basis, establish a
'memorandum of understanding! with a view to premit the potential
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collaborator to conduct a full study and submit project renorts and
tender,

(v) Appointment of a senior official by the Government of developing
country as project co-ordinator

27 The above mentioned four steps could be taken by a *Committee?
with a senior person incharge, for the next and critical stages
negotiations shoud be undertaken by a senior official who

should be appointed as project co-ordinator (from the Ministry

of Industry/Directorate of Technical Development/Technology-Licencing
cell etc.) with full power to negotiate.

(NOTE: It is highly desirable that all direct negotiations should be
through this project co-ordinator. It is also recommended that
parallel negotiations at minister's level with foreign collaborator
is avoided at all cost.)

(vi) Rationalized Tencer Invitation

28. The developing countries, in order to be in a position to

analyse the project reports/tenders on a comparative basis, should issue
rationalized tender invitations so that selected potential foreign
collaborators may submrit inter-comparable project repnnts/tenders. A
guideline in this aspect is detailed in Annex C.

Ce Step No. 2: Project Peport Preparation by Potentiai Foreign
Collaborator and Submission of Tenders

29. A reasonably, but definite dead line for this phase of work
should be established by the government. All assistance should

be extended to foreign collaborator in conducting an indepth analysis
in the country and in preparation of the project report and proposal.

Ds Step No. 3: Comparative Analysis of Proposals

30. The developing countries should be in a position to critically
examine tue proposals and prepare a comparative amalysis of the
proposals, As a result the fproject co-ordinator! should

be in a position to identify loopholes and be ready to negotiate further
from a position of knowledge and authority. The critical elements

to be examined are detailed in the next section.

E. Step No. 4: Further Negotiations and Signing of Contract

31, Based on further negotiations, taking into account critical
elements, the signing of the contract should be undertaken.
(FOTE: The most important aspect here is the awareness of the
developing country of the need 10 allocate required finances and
a commitment on a long term (10 years) basis to provide required
“areign exchange finances, and also establish a mechanism to
fulfil all obligation on project start up and operation).

F. Step NO. 5.: h’Oject Start Uj)

32, This is the most crucial pase, the developing countries should

- in association with the foreign partner, establish a ?!project start up
group? with sufficient technical manpower, finances and authority.

It is very essential that most capable local persons should be depute@/
hireds It is also most important that no quick changes in local

senior management should be undertaken until the project has really started up and
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Pilot operati~ns have begun,

Ge Step Ro. 6: Project Operation, Control:

33¢ The day to day project operations should be completely 1left

to the management of the factory and all assistance should be
brovided to achievs the objectives and targets,

He Step No 7: Project Impleméntation Control + Evaluations

34, The government of the developing country should, in
association with top management of foreign collaboration,
establish a high level 'proiect implemeniation control and
evaluation team?! which will supervise from a policy,
financial and techno economic point of view, the progress of
the project as per contract and take necessary steps to
achieve the objectives,
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SECTION V

A PRELINTMARY GUIDE LINE FOR PRODUCTTON ANALYST
PHASE I

[¥2]
1=

a) Production Volume

36 As a gnide line, one may state that around 1500-2000 tractors

(50-T0hp) plus 3000-6000 tractor drawn implements could be

considercd as an economic unit for Phase I mamufacture (simple

shift, 250 working days per year) achieving around 20-25% of local

content, in a duration of around 5 years from start up, based on the existing
infrastructure and capabilities in most of the developing countries,

b) Physical facilities:

37. The eventual required production physical facilities will
depend upon *ABC analysis of components® - those which can be
procured locally (either through ancillary industry or local

sales agent), those which should be imported and those which should
be locally mamufactured. Assuming very little of local purchase

of components, under normal circumstances the physical

facilities required are: (a) Light Machine Shop (parting off,
driiling and milling, turning, grinding/boring/broaching etc,
aemiautomatic truning) (B) Heavy machine shop (milling/drilling, tapping
etc for heavy castings) (c¢) Press shop (d) Heat treatment

(e) welding/fabrication shop (f) Tool room (g0 Fitters

section (h) Metallurgical laboratory (i)Irspection and

Quality control Unit (j) Sub assembly + (k) Main assembly

shops (1) Print booth and drying (m)Mechanical bandling (n) Stores
(o) Rae material yarde The cost of equipment may be around
8205-400 million,

k.

¢) Production Programmes

38, Tractors (at the end of 5 years)

- Local Purchase (mostly imported): tyres, tubes battery, fuel, paint
-~ Imports: Full engine, full hydraulics, bearings, all transmission
components, instruments, rear axle system, clutch + brakes,

fully finished hravy castings (gear box, hydraulic housing, rear

axle housing and semi finished small/medium castings and semi
finished small forgings.) Note: After 2 years of PKD, CKD operations
my start,

~ Local manufacture: machinery of small/medium semi finished castings,
and forgings, local mamufacture of around 30-40 small turned parts,
sub assembly, assembly, quality control and inspection - propiertary
items all imported,

39« Implements
- Local purchase: hardware

- Imported: high carbon steel components, springs, medium carbon stee.
shanks, discs.

= Local production: frame, assembly and painting, quality control,

(Note: for around 4000 implements per year, a separate implement

factory with forging facilities for tyres, pioush shares, shanks,

discs and a spring manufacturing unit may be justified, utilizing

tractor factory facilities asg supplementary facilities,
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d) Man power requirement (tractor plant phase I only)

40, Total around 300-400 of which

Management staff 20/30
Administrative 50/70
Pechnical/supervisory 40-80
Skilled Workers 120-200
Semi/unskilled workers 70-100
e) PFinancial investment(mot ad justeds) (tractor plant I phhse only)
41, Land $ 0,5 million
Building $ 1.5 "
Machinery + equipment $3.5 "
Contingencies _ $1.5 "
Total fixed capital $7.0 "

CKD (2000 tractors 3 months) 4.0 million

Labour 3 months . 0e2 million
Contingencies 0e3 million
Total working capital $ 4.5 "

Total minimum investment recuired around $26.0 million.

£) Local ancillary industry develcpment pcssibilities (Phase T and I to II)

42, The transformation from Phase I to Phase II will be smooth and
effective if the Governments of the developing countries during
Phage I seriously consider promotion of ancillary and supporting
jndustriese Some of the components of the tractor and implemen:s

in Phase I will be the rmucleus 'bread and butter line! for ancillary
industries to operate with possibilities of extemsion to cover

the automotive sector requirement and include allied general
engineering products. However, this will require close co-operation
of the foreign tractor/ implement partner regarding parts or
components to original specifications and for imtrpduction of
appropriate quality control measures,

43. In a2ddition solle of the components may be ®propiertary items?
and will require separate licencing agreements with original
mamafacturer, ’

44. Sach ancillary industry should be promote& ﬁthin the country
by the Government, preferably promotion of small/nedium scale
entrepreneurship and establishment of industrial cstates.

45, Some of the non propiertary items which could be locally
mamufactured are:

(i) Tractor parts: hardware, radiator, complete maffler, sheet metal,
driver sear, rubber parts, plastic parts, springs, wiring
harness,gear plant etce

(ii) Implement parts: springs, high carbon parts such as tyres,
share point, hardware, agricultural dies, .ouldboard, hitch pins etce

e
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46, !'cme of 'propiertary items? which may be considered for
study, negotiations and incal mamifacture arei

(1) Tractor parts: Air filter, fnel filter, brake lining,
¢lutch disc, tyres, batieries, dash board instruments, Fead
lamp + lights, sieering sheei, paint, engine components
such as spark plug/fuel injection pump, cylinder lining,
pisbons, hydraulic seamless pipes, fuel pipes etc.

47. The question of establishing a foundry and forge shop
either as a part of the factory or as a separate entity
require careful examination,
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SECTION VI

A PRELIMINARY GUIDELINE FOR PHODUCTION’ANRLYSIS FOR LOCAL
¥ NUFACTURE - PHASE II

a) Production Volume

48, As a guideline, one may state that around 3,000-4,000
tractors per year, on a single snift basis, (which could
te expanded to 6000 tractors per year with 2 shifts plus
supplementary production facilities) achieves around
40-22% local content in a duration of around 3 years after
the Ist phase has been fully accomplished (total duration
around 8-10 year. from original project start up).

Note. A se separate implements factory should produce around
8000~12000 units/year.

b) Physical facilities

49, Phase I + additional heavy machinery, foundry, forge shop,
heavy sheet metal ppess shop, special component production unit,
tractor special component production unit and power station.

¢) Production Programme (tractors)

50e Strictly speaking this depends uron how much the local
ancillary industry has developed and additicnally what physical
facilities will be established, In general, as per Item B,

the following production programme may be amticipated.

- Local purchase : (mostly imported) - tyres, tubes, battery,
fuel, paint; (locally made) - some hardware, some rubber/plastic
parts, some sheet metal parts.

- Imports: either fully built up engine or all major componenuts,
high tensile hardware, springs, instruments, hydraulic system,
semi finished gears, shafts, semi finished transmission housing,
and clutch housing, steering box, etc.

- Local manufacture: machinery of gear housing, clutch housing,
manmufacture of selected medium weight foundry items (rear

axle housing, hydraulic seat cover etc), simple castings, sheet
metal items, additional around 30-40 turned parts, simple
forgings, three point linkage,.

d) Manpower requirement (tractor plant at the end of phase II)
51l A total of around 900-1200 of which:

management staff 50-(5

administrative 100-150
technician/supervisory 150~200
skilled 400~-500

semi/unskilled 200~-275
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(e} Financial invesimeni {(iracior plant at end ¢~ phase II inciuding

phase I) {Not adjusted)
52 Total Fixed Capital

Phase I $7.0 million

Additional
Building $1.0 million
Expanded machine shop $4.0 million
Medium foundry $10.0 million
Medium forge $8.0 million
Basic gear shop $3.0 million
Power station $1.0 million

Total additional 27,0 Million
Total fixed cost Phases I # II 34,0 million

Working capital
Additional
CKD (3000 tractors/plus raw
material + inventory 4 months)

Labcur (3 months)
Contingencies

total

Total investment required $45.0 million

k.

$9.0 million
0.5 million
1.5 million

11.0 million
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SECTION VII

[§ -

. A _PRELINTNARY GUIDELINE ON PRODUCTION ANALYSIS FOR LOCAL MANUFACTURE -
PHASE IIT (expanded phase IT)

(a) Production volume

53¢ Around 6000-7000 tractors ver year on singleshift which could

‘be expanded to 10,000 (2 shifts + additional equipment) with

8 local content of around 60-80% in a duration of around
3 years after Phase II has been fully accotmplished,

(b) Physical facilities

54s Phase II plus gear plant, engine plant, tractor special component
production, expanded forge shop and foundry and heat treatment,
tool room,full wuality control nd laboratory.

(¢) Production programme

55¢ Imports to consist of special hardware, bearings, some
propriertary items etc.

(d) Manpower requirement
56e  Around 2500-3000 of whick management staff - 50 - 75

administrative 150 - 175
technical/supervisory 500-650

skilled 1000-1200
semiskilled/unskilled 700-900
(e) Financial investment
(not adjusted)
57 Total fixed capital
Phase T and IT $ 34.0 million
Additional: Building 2.0 "
full forge shop 50 "
complete foundry 8.0 "
complete gear shop 10,0 "
engine special components 15,0 "
tractor special components 6.0 "
power house 10,0 "

Total additional 56,0 million

Total investment min, phase I,IT+II1 $90,0 million

Working Capital
CKD (6000 Tractors) plus raw material
+ inventory 4 months $16,0 million
Salary (4 months) l5 n
Contingencies 35 "
Total 20,0 ' million

Total minimum investment required $110.0 million (Phases I, II and III)
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SECTION VIII

'n‘ag‘oa BASIC FACILITIES MUR PRODUCTION

le General Facilities

58. If we take around 2000-2500 tractors per year plus around

4000-5000 implements/year as a basis Tor a production programre,

with a target of around 20-30% local content in around 5 years

from start up, it is recommended that sufficient land is aquired ‘
to facilitate ratirnal expansion at a later date, Around

15-20 hectares would be desirable,

The covered area to be built depends upon planned production
pr.gramme, For light machine shop, assembly, painting, drying and
other simple facilities, covered area of around 2Q000 - 25,00C sqm
is required (approximate cost around $200=250 per sqm. )

59« In order to provide a preliminary guideline on physical
facilities, duration, finances anrd man power required for the
6 alternatives, the following table has been presented with
approximate figures,

TABLE

Preliminary guideline figures on major basic facilities and

finances on the six alternatives (singleshift)
(Not invluding implement production)

Import Jocal Manufacture
Built PKD CKD Phase Phase Phase
Up Assemidy.Assembly 1 II 111
1. Tractor/year 300 500 1000 2000 4000 7000 }
RNoe
2 Local content O 3=5 T-10 20~25 40-50 60-80
3¢ Duration from 0.5 0.8 1.0 2.0 2.5 4.0
contract sign-
ature to start
up (years)
4, Duration from
start up to 0  0.5-1e0 1l.5-2.0 34 5-8 10-12
achieve, max,
local content
(years)
5¢ Factory cov,
area (000sqm) 1,0 2--3 3¢5 20-25 30-35 40-50
6e Office area
o (000 sqm) 0e2 0.5 0.75 1-2 2-3 3=7
Te Outside non- o
covered store 0,75 1le5~ 3~4 6-8 10~-12 23~50

area (000sqm) 1.5 2.5

8o Outside cov-
ered area 0.85 0.5 1-1.5 2-2,5 3-4 6-10
store(000sqm)

% l::aOf employ= 15 25-30 120-160 300~400 900~1200 2500-3000
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Import Local Namifacture
Built PKD CKD Phase FPhase Phase
up Asseably Acsembly 1 II 11T
10pLand cost
rough fige 0.65 0.05 0.05 ol Oel 0e15
($ =il1iun)
11,Building cost
($ million) 0e5 CaT5 1.0 1.5 2.5 445
12, Workshop mac—
hin:ery + equip. 0.25 005 1.0 305 705 1105
($ million)
13,Contingencies
(ince.office, 0e25 0.75 1.5 2.0 3.0 4,0
store yard etc)
14.F'oundry
(build. +equip.) - - - e 10.0 18,0
$ million
15,Forgeshap
(build.+equip. ) - - - 2.0 8.0 15,0
2 million
16,Gearshop - -
($ million) - = 3.0 13.0
17.Powerstation
($ million) - = - = 1.0 120
18.Misc, (inc,
tool roam etc,) - - - 2.0 360 T.0
($ million)
19.Ehgine
spesial comps. - - - - - 15.0
($ million)
20, Tractor
special comps. - - s - - - 6.0
($ million)
21.,Total engine - - _ _ _ 40,0

plant  $million)

]

2 Basic Casting and Steel Requirements

60 In most of the developing comtries th special eastings and steels
have to be imported for local production. Appendix E and F give the
details of requirement of castings and steels per tractor and selected
implements. Therefore, when a developing covntry considers the
establishment of basic production facilities, careful consideration
should be given to the continued impori needs ol basic raw materials
and the foreimm exchange requirement.

3¢ Foun

61, The tractor and implements production requires grey cast iron,
malleable, and cast steel. In addition a small aluminium die cast
foundry is also requireds In olanning a foundry, around 15%
rejection and 65% utilization ay be the basis for installed capacit .
‘fhe following components may .e considered as major items (weights
approximate) based on degree of nhysical facilities required.




I TRACTOR PARTS
A Simple parts (castings)

le Wheel weights (front 2 units) 60kg.
2¢ Pulleys 10kg
3¢ Front axle housing 60kg
4. Exhaust manifold ikg
S5e¢ Other simple castings 20kg

151kg

B Difficult Parts (casvings)

7o Rear axle trumpet housing (2) 150kg
8. Clutch housing 30kg
9, Final drive housing (2) 80kg
10, Other parts 120kg

AT0kg

Ce Specialized Parts

11, Differential transmission housing 80kg
12, Gear Box Block 200kg
13, Hydraulic housing 100kg
14, FHrdrauiic housing cover 20kg
15 Engine block 200kg
16, Cylinder head cover 20kg
17, Other parts . 100kg
T20kg
IT IMPLEMENT PARTS
malleable easting iron casting

mould board plough 30y -
disc plough 60kg 55kg
disc harrow - 85kg
simple harvesting equipment 50kg 25kg
simple thresher - 30kg
trailer 20kg 80kg

160kg 275kg

62 A basic simple foundry (for phase I) could omly meet grey cast iron
requirements (wheel weights and simple grey cast iron parts for

implements) with basic pattern making, moulding, mintenance shop and
inspection and quality control as well as basic mechine shops. Around

400 tons/year which eould be expanded to around 800 tons/year (sinecleshift)
in 3-4 years will require an investment around 83-4 million plus fees for
technological, managerial, operationd, training amd organizational
agsistance.
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63e An intermediaic foundry (for phase TT) with grey iron and malleable
casting plus small alumirmum casting facilities to locally produce both
simple and difficult parts will -~equire a capacity of around 3000-#000
tons/year assuming all simple and selected castings are loczlly produced,
of which 800-1000 tons may be for outside requirement. This will
require melting device, two crucible furnaces for medium frequency
induction, heating, with sprarate generator and out put of

around 1.,0-1.5 tons per hour each, alumimum melting furnace, casting
moulds, ladles, core shop, moulding shop, casting cleaning,

amnealing, sand blasting, paint shop, casting store, wvehicles for
intermal transport and conveyorse. This will require an investment of around
$10~12 million for building and equipment exzluding technology transfer
and allied feeso If gas is not available, electricity generating
installation and equipment of around $1.,0 million is required

for phase I forge and foundry.

64, A full foundry (for phase ITI) for all major components (except
complete engine) will require around 8000-10000 tons per year of
which around 2000-3000 tons may be for outside requirement.

A medium aluminium die cast foundry of 200-250tons/year is necessary.
It should be noted that maximmm care is required in planning such

a foundry as it will involwve heavy investiments A <total investment

of around $15-18 million for foundry equipment and building plus $3-5
million for foundation and roads will be required., Such a foundry may
employ around 200-250 personcs A separate power station of around
2000kw/hr costing around $8-10 millicn is also necessary,

4. FORGE SHOP

65 A simple forge shop (phase I)with around 20 tons/month

capacity with equipment and building will require an investment

of around $2,0--82.5 million for building and equipment excluding
technology tramsfer and allied feese (Around 10 tons per month

of the above production may be for outside requirements.) The

equipment necessary will be metal cutters, hammers, annealing, blasting,
heat treatment and grinding shop.

66, An intermediate forge shop (phase II} producing around 50-70 tons/year
(25% Tor out side-requirement) will require around $5-7 million investmeni
and will require a power station of around 3000 kwh capacity.

67« A full forge shop (phase III) requires careful examination die to

its magnitude and financial requirement, as well as organizational

operational problems, A capacity of around L00-125 tons/year at 60% utili-
zation on a single shift with around 20% production for outside requirements will
involve an investment of around $8-10 million with around $3.0 million

for building and 82,0-83,0 fillion for foundatiom and infrastructure.

An additional 82,0 million may be required for imstallation and jigse

A power house of around 600kwh and water consumption of 15-18

cum/hr is requireds The forge shop may employ around 125-150 personse

5« OTHER FACILITIES

68, Other facilities such as:
(1) tool room for mamufacture of jigs, fixtures, tools and dies with
precislon machines and jig boring machines,




(1i) central electro Plating,

(111) Central heat treatment plant fr=~ carbooic:

iv)

(v)

-24

galvanizing and phospnating plant

SRTiSing, induestion
nardening, cynide and natural s:Jt hardening, and tempering
Quality comtrol and inspection shop and system

Repair and maintenance workshop,

are very necessary especially in Phage IT and ITT operations,
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SECTION IX
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CRITICAL ELEMENTS OF LICENGING AGREEMGNTS AND TECHNULUGLI TRANSFLHR

a) Different Negotiation Agreements

69, A tractor and allied equipment mamufacturing project appraisal
includes not only techno economic and socio—economic viability
but also the implication of various technology transfer agreements.

70. The overall evaluation of the project (or inter-comparison
of various project proposals) should include an indepth analysis
of project scope and location, evaluation of the market, economic
effects of the project, project cost, financing plan anc return.

7l. The techno—economic analysis should include zlterratives in
production technology, specification of product, phased manufacturing
programme, products/components for local purchase, import and local
mamufacture, proprietary items and their impi®cations, scale of
production, production facilities, local content, ways and means

of increasing local content and time schedule, unit cost of production,
training, man power requirement, fixed asset cost, magnituvde and

" type of raw material requirement, employment, interlinkage and
ancillary industry development e*c,

72« The financial analysis includes project cost, unit cost

of production, financing plan and return, fixed capital, price

escalation, working capital, annual foreign exchange requirement, domestic
capital, ammual foreign exchange saving, credit draw down and repayment
schedule, peak credit repayment schedule, amortization break even péint,
utilization capacity of licensed/installed capacity, CKD

prices and deleting value, spare part prices etc.

73 The critical elements of technology transfer should be analysed
carefully in the fHllowing various agreements:

- founders agreement

- licence and technical assistance agreement

- management assistance agreement

- supply agreement

trade mark agreement

operational assistance agreement

-continued technology transfer agreement

- infrastructure development agreement

b) Pounders Agreement:

T4. Careful studv is required on: equity structure, composition of
membership of board of directors, voting rights, veto power, and

policy decisions,

- Provision of all managerial, technical, marketing, administrative

and financial services by Licensor (normally detailed through separate
agreements ).

- Licensor's right to supply (i) the contracting authority (ii) managing
agent (iii) procurement agent (iv) supervisor of comtruction (v) operating
managers of the company in all major aspects (orgamizational, financial,
personnel, production, marketing, financial planning, recruitment.
training) including duration, renumeration, local ecounter part authority
and transissional period of taking over.

- sale of products through Licensor®s own local distributors, sale

of other similar products, import of similar products by the Government.
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- Duration of tax free dividends.

75 In principle, care should be taken:

- not to allow numerous routire management decisions to be subject
to Licensor's veto through minority vote of their directors.

- Payment by the developing countries of substantive management
and technical fees without peoject sucess.

= Licensorts restriction on compenents and marketis.

- Restriction on product diversification (other products) by
developing countries using the same physical facilities,

- Guarantee to train and handover management to local
counterparts.

~ Status of proprietary itemse.

(¢) Licence and Technical ‘ssistance Agreement:

76 The following critical areas require careful examination by
the goverrments of developing countries:

T7e Licensor's fee for start up:s (if a lumpsum is charged to

Licensee for start up activities including training of personnel, production
workers, plant set up, activities for increase of piant output and

increase of local added value), details of actual services, duration,
evaluation of services and time of payment (on signature of

contract of phased payment).

78 CKD pricing and deletion velues — Economic viability of the
project depends upon importing a CKD kit for less than the cost of an
equivalent completely assembled unit, and assembling the unit for

less than the difference., In theory, the potential profit is

supposed to increase as sub-assembly and components for tractors and
allied equipment are deleted from the imported kit and produced locally
for less than their 'deletion value's However, this depends upon ’
the Licensor?s pricing of the CKD kit and his setting of the deletion
value for assembly and components, Therefore, an acceptable procedure
for determining CKD prices to protect the interest of the joint

venture as well as the economy,

79 In addition, as in the case of completely built tractor unit

(CBTU), prices include a fair margin to cover maintenance and

warranty services, the Licensor normally includes the similar

provision in CKD kits. In calculating a Ydeletion value' as a deduction from
the price of CBfU, however, the Licensor may also charge an

additional warranty fee per tractor to cover the contingent warranty
expenditure. The developing countries should check this factor carefully.

80. Local content increase: careful study of the Licensors presented
methodology of increased local content is necessary. Often, the

Licensor may state increased local content through (a) Local Purchase

of Components (mostly imported) suchz battery, tyresy clectrical

items, paints, hardware and some proprietary ttems which, from

a national point of view do not result in foreigr. exchange savings, (b)

Local Purchasc of Components for which neither the government no licensor has

any plans to develop appropriate local ancillary industry (example:

plastic and rubber parts, hardware, intermediate castings, sheet metal items such
as driver seat, muffler, (c¢) Local Purchase of Components which may be

partially proprietary items; such as radiators, head lamps, tail lights,
filters, brake lining, disc plates etc. for which no special licencing
agreement has been undertaken by Licensor or foreign collaborator and
(d) Local Purchase/Marmufacture of components such as heavy castings,
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s 8pecial tractor components eg. forgings, hydraulic lift, gears,
engine components, steering sheel etce. which reqi..re additional
heavy investments and training programmes which have not yet been
anaiysed by the Licensor and collaboraiorse Therefore, the usual
presented local content achievement should be taken by the developing
countries with a 'pinch of salt' and should carefully analyse the
proposals and be sure that action prosrammes required to achieve
such a local content percentage is agreed upon between the partner
and necessary finarce, policy and administrative mechanisms of the
Government and are committed to the same.

In addition the government should carefully study the possible
development of local subcontracting facilities. BEspecially in
simple machinery, grey iron casting, simple forgings, sheet

metal parts, selected hardware and the government should undertake
an analysis of existing mechanical and metallwrigical engineering
faciiities within the country and identify specific possibilities
for sub contracting; local mamufacture of selected components,

81, Training: the training of the Licensee personnel by Licensor should be
defined in terms of training ares, duration, place and time schedule,

In addition establishment of implant training programmes should be specified.
During planning perios, a mechanic/supervisory staff training school

should start functioning. In case f*training! is not a part of technical
assistance agreement, a separate training agreement will have to be

worked out.

82, Technical documentation should be provided in local languages
also and any additional fee involved should be elearly specified,
In addition, itechnical documentation' should be defined in
specific terms with a list and outline of contents,

83 Right ® amend specifications by the licensor should include
a clause to give the Licensee on agreed upon notice period for any-
amendment and guarantee parts supply during the agreed upon period,

84. Restriction on exvort of products by Licemsee outside the
territory should be examined and negotiated to allow export to
neighbouring countries.

85 Payment for the Liciénce Rights by the Licemsee (developing
country, to Licensor should ve included in the Project Cosi. Normally
around $0.6 million to $1,2 million technical planning fee for the
tractor factory, (Phase I) $2-3.5 million {Phase II) and $4-5 million
(Phase ITI) is charged. It should be noted that foundry and forgeshops
Eespecally for Phases II and III)are under a different licence agreement
involving know how, documentation, technical assistance, organization,
engineering aspects, training, start up and total fee is gubject

to negotiation,

86, Deletion fee: 1In addition to above paymemts for the licensing
rights, continued licensing fee of 3-4% on ex—works prices mimus CKD
imports and 3-4% on spare parts manufactured, procured or sold by
Licensee for a duration of 8-10 years requires careful negotiations

d) Management Assistance Agreement

87. The Licensor may propose a lumpsum (betweew $500,000 to $1.0 million)
plus a fee equal to le5-8.5% of the ex-works campany (Licensee of the
developing country) selling fee of all licenced products and spare parts
for 5-T years duration. This should be carefully examined by the
developing countries,




- 28 -

88, Te question of appointment of a fcontractor! by the Licensor or by
the Licensee in consultation with Licensor in assisting project/factory/
aminment nlanning. procurement, erection and installation should he
examined carefully and the mode of appointing the contractor should be
checkede Procurement of equipment through international sub-con tracting
should be examined.

89, The question of management assistance from Licensor to Licensee th:ough
provision of foreign managerial/technical staff, the fee/salary involved,
duration and obligation towards itraining local counterparts requires an
indepth analysise.

e) Supply agreement

90, The duration of supply agreement (normally 7-10 years) may
restrict the Licensee (developing country) in procurement/

manufacture of the product through sub—contractor within the

territory (country) only. Kegotiastions should zlso include appropriate
subcontractors from neighbouring countries.

91. Any restriction made by Licensor, on Licensee (developing country)
producing locally replacement parts for licensed products should be
carefully examined,

(€) Trade mark agreement

92, The continued fee per tractor, or payment of lump sum fee and
duration of trade mark agreement requires careful negotiation.

(g) Operational Assistance Agreement

93, In addition to 'start up' agréement and fee, the question of operational
agsistance from the start up period to a period achieving the desired ‘3
local content plus satisfactory training of counterparts should be

carefully negotiated. The type of foreign persommel, the qualification,

duration, training of counterparts, progressive joint decision making mechanism

and fees should be carefully analysed and negotiated,

(h) Continued Technology Transfer agreement

94, Either separately or as a part of the other above mentioned contracts,
the Licensor should guarantee transfer of new technologies (relating
to the licensed product) free of cost.

95 In addition to local mamufacture of licensed products, the agreement

should include assistance to strengthen or establish new facilities for
engineering development, adaptation, and testing of agricultural machinery

and implements, this programme should aim at development of products suited to "
the local needs and should be incorporated in the manufacturing programme,

(i) Infrastructure Develobment Agreements e

96, The developing cauntries should also explore the possibilities of
including agreements in strengthening the existinmg or establishing
new facilities for:
- tractor operator training and *on the farm' maintenance
- repair and maintenance network and training mechanics
- dealers network, marketing organizations, after sales service and
field performance analysis programme
~ central spare parts depot, inventory control amd spare parts handling traininz,




- Raral financing system

97. The above agreements may require provision of experts, training
aids, training programme and some equipment from the Licensor

to Licensee and a programme to train local trainers and supervision
of their training of other operational persommel. The fee involved
will have to be negotiated.

(j) Summary of some of the major fees (approximate)

98. The following are some approximations of major fees:

(a) payment for the license rights $1.0 million lumpsum,
plus
(1) License fee cf around 3-4% on ex-works prices mimus CKD imports
(ii) Spareparts fee of around 3-4% on all spare parts manufactured
?
procured and sold by Licensee for a duration of 8-10 years.

. (b) Managerial Assistance fee $0.75 million - $1.0 million (lumpsum)
plus
Additional fee equal to 2,0-2,5% of the ex-works company (licensee)
selling price of all licensed products ard spare parts for a
duration of 5-7 years.

(c¢) Payment of start up $2,0 million lumpsum
(d) Training Agreement fees ?
(e) Trade mark fee ?

(£) Technical licensing fee for foundry and forge ?
(Gear shop, special heat treatment shop, power station etc:)

(2) Infrastructure development fee
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99. Types of financial need

(a) The total investment including fixed assets and working capital
for the project, (b) foreign exchange needed for fixed assets and
set up, (c) foreign exchange needed for contimmous full operation
of the plant, and (d) domestic finances for items b and c are the
most important factors to be considered.

100s Masnitude of total investment

The following table gives an approximation of minimum total investment
needejfor tractor (60-7Ohp) imports, local assembly and local
mamufacture under 6 categories. The figures are taken to be a

guide only. The price escalation, is not taken into account

and it will require upwards ad justment. The developing countries should
seriously consider the variety in financial masnitudes and the

need for raising the domestic and foreign exchange finances,

The role of international financial institutions is of paramount
importance in this field.

TABLE
Magnitude of Total Investment For Tractor Import, Assembly and Local Manufacture
($ Million)
A, Imports Units/Yr. Local Fixed Working Tatal
Content Asset Capital Investment
% $ Mil, $ Mill. $ Mill,
* (4 months)
le Fully Built
Practors 300 0 1.0 1,0 2.0
2. PCK a.ssembly 500 3-5 105 105 3.0
3. CKD assembly 1000 7-10 245 265 50

B, Local Manufacture (singleshift)- tractors

1, Phage I 2000 20‘25 7.0 4.5 1105
2. Phase 11 4000 40-30 34.0 11.0 45,0
3¢ Phase III TO00 60~-80 90,0 20.0 110.0

Note: These figures do not include additional total investment necessary
for local manufacture of implements. Around 8-10% extra for 'assembly?
and 15-20% extra for 'local operations! of above total investment should
be added for implements,

101. Foreign exchange needs: fixed assets and start up capital.

The following table gives minimum foreign exchange needs under

8ix categories, It does not include needed finances for implement
factorys The question is which category operatioms the developing
country will chonse and how they will secure the foreigm exchange
financeg? What is the role of foreign collaboratmrsj international
financial instatutions, bilateral and multilateral aid progsrammes?
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TABLE

Foreign Exchange Needs: Initial Fixed Allocation

Units/  Fixed Start up Total
Ao Imports Year Asset Technology Initial
(706 of  Transfer Pixed
Total Fee) Allocation
Asset)
1, Fually Built
Practor 300 1.0 1.0
2 PKD Assembly 500 1.5 0.2 2.7
3¢ CKD Assembly 1000 2.0 0.5 3.0

Bs Local Manufacture

l, Phase I 2000 500 1.0 6.5
2+ Phase II 4000 23,0 2¢5 2545
3. Phage III 7000 63.0 5.0 68.0

Note: If an appropriate local tractor drawn implement production
factory is included around 25% extra 'Import! and around 20%
exra 'local manufacture® should be calculated to the total
initial fixed allocation at the similar local content level.

102, Contimued Annual foreign exchange needs for imoort/assembly/
production overationse.

The following table gives an estimate on anmual foreign exchange needs

to be met by developing countries for import, assembly and production operations
in 6 categories:

These preliminary fisures are for the end of the stage, and do not

include (a) price escalation (b) continued royaities and fees

¢) spare parts import, (d) some special raw materialimport and

e) import of comvonents/raw materials by local ancillary industries.

Therefore adjusted figures may be 25% higher,

103, In addition the above figures do not include the fo.eign exchange
finances required for operation of appropriate local tra:tor drawn
implement factory. Assuming 2-3 implements per tractor, the anmual
foreign exchange requirement may increase by 50% for"assembly" and around
20~25% for phase I to II local production.

104.1It is highly essential to note that unlike total import of built up tractors

and assembly with insiemificant local content, the local manufacturing
operations require continued committment on tne part of the sovernment of
developing countries to allocate annual foreiem exchange 9-14 months

in advance, every year for at least 10-15 years,

Although foreign exchange content per unit may reduce as local content
increases, the total amount will remain significant due to larger
production numbers,
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MBLE

Annual operational foreign exchange requirements for inpo;t[;ssenbly/
production operations {3 Million)
(at the end of the stage)

A, Import - Uhits/year Ammmai operational
foreign exchange requirement
($ million)
1) Fully built tractor 300 245
2) PXD assembly 500 4.0
3) CED assembly 1000 8.0

B. Local Manufacture: Tractor
(CKD + Raw material + other technology iransfer fees)

1) Phase I 2000 14,0
2) Phage II 4000 18.0
3) Phase III 7000 28.0

105 The developing countries should note that anmual foreign exchange
saving through local production is to be conceptually and
quantatively achieved on a national scale, the country should
develop capabilities to expend sufficient foreign currency
resources for achieving full production capacity. An analysis
of computed foreign exchange savings and peak credit build up,
credit draw-down and replacement schedule should be undertaken
in depthe The project's recurrent foreign exchange needs must,
therefore, be recosnized and accepted by the Government before
the investnent decision is made. >
he question is i.ow can the developi countries meet this recurrent
expenditure? Yhat is the role of foreign collaborator and international
financial institution?

106 Domestic finances
The developing countries should also take into account the ways and
means of raising the necessary domestic financese It is highly
desirable that foreiem collaborators are kept completely out of
this field, Domestic finances include manufacturing finances as
well as rural marketing/credit finances.

107. PFinancial implications: Failure to achieve imgtalled capacity
and sucessful overations
The foreign exchange requirement for annual operation, technical
problems, management problems, some regulations amd proc-iures
of the government may be drawbacks for the foreign collaboratop/
local partner and may result in failure to achiewve sucessful
operations and installed capacity as per plans, This will only result in
a 'white elephant?!, - burden on national economy. Therefore, it is
highly recommended that the government in co—overation with the
foreign collaborator establish a high level 'project implementation
advisory and evaluation committee® which will uirect the project to
achieve the degsired objectives,.

108, A guideline on a '15 year five phase tractor manufacturing programme?
is given in annex D,




, 109 IMPORTANT KOTE: For all the investment figures mentioned in the
previous sections, it is desirable to consider the same with a
40-60% minimum increase if the contract is signed by 1980-81,

start up is in 1985-86 and actual achievement of planned,
production and maxioum local content by 1991-93,.
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SECTION XI

POSSIBLE INTERNATIONAL ASSISTANCE AND kGIE OF URIDO

(a) At the request of the Developing Countries (Governments. National
and Sub-regional levels)

(1) Prefeasibility/Feasibility Study:

110, Assistance in conducting prefeasibility/feasibility studies
regarding the overall medium and long term potential for tractors,
allied power equipment and implements, (including product specification,
demand and market development) within the framework of the Governments
policy/plans on agricultural mechanization and industrial developament,

(11) Import vs. Local Assembly/manufacture decision

111, Assist in the analysis of implications of import vs. local
assembly/mannfacture and provide techno—economically viable alternmatives
and advise on an appropriate decisions

(iii) Medium/longterm Import agreement Leading to Local Assembly

112, (a) In case the volume does not justify local mamufacture, 2ssist
the government in analysing product choice, product specifféation and
drawing up of a judicious and fair import agreement with foreign
collaborator,

113, (b) In addition assist in the negotiation and drawing up of
contractusl agreements on transformation of total imports to
local PKD/CKD assembly operations.

114. (c) A%30 assist in analysing foreign exchange requirement and
advising on ways and means of fulfilling the comtimued commitiments.

115, (d) Advise on starv up and operation, with due regard to
contractual obligations and evaluate the progress,

(iv) Medium/long term agreements: Assembly leading to local
mamufacture (Phase I, II and IIT

116, (a) Assist in drawing up of extended list of potential invitees
(foreign mamfacturers), submit letters (with prefeasibility report)

to ascertain the interest of potential inviteesqy preliminary

screening of replies and establishment of a 1list for preliminary
negotiations, assistance in preliminary negotiations and drawing

up of memorandum of understanding to prepare project report and proposal,

117, (b) Assisting the gaovernment in establisking a.?'Governmental
Project Team for Negotiations and Agreementf{ Such a team should consist
of senior officials of different relevant ministries with participation
by kocal senior technical, financial, legal personnel.

118, (c) Assisting the above ?Governmental Team' in an inde th comparative
techno—economic analysis of various project repurts/proposals, detailing
*pros and cons?, highlighting the points for further negotiation,
establishment of a short list for next round of megotiaticns, assist

in negotiations and advise on most suitable proposals thro wh detailed
appraisal of the project.

119, (d) Assist and advise the above 'Covernmental Team'! in selecting
joint partner and complete final negotiations with special reference to:
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— definition of project scope and broad engineering specifications;

- agrgeement with foreign collaborator for technol.gy and management
transfer;

- broad agreement on external and domestic financing;

- appointment of ergineering contractor;

- appointment of general contractor, and as necessary civil, mechanical,
and electrical contractorsg

= finalisation of external financing;

- international procurement of equipmentg

= project contrruction and

- proving and take—over of plant.

(v) Project Start up and Implementation (Phase I, IT and IIT)

120 (a) Assist the goverament in establishing a 'Project Tezm

for Management and implementation' consiting of a project director,
technical manager, financial manager, legal manager, procurement
manager, personnel manager and administration manager,

NoteL The Government's project team for negotiations and Agreement?
- reference item iv (b) may be expanded if necessary,

121 (b) Assist and advise the *'Governments Project Management and
Implementation Team! in construction and project start up with
special reference to:

- selecting general contractor

- equipment procurement

- monitoring construction amd installation

- gelection and training of staff

+ start-up and initial operation

= project implementation

122, (c¢) Assist in analysing expinsion, physical facilities, ancillary
industry development with due considerationt o techno-econom:c implica.--
ions with reference to:

= increased production volume

- increased product mix

= increased local content

concerning advancement from phase I to II and eventually to III or

IT to III or direct III phase as the case may be,

(iv) Project Implementation and Evaluation (Phase I, IT and III)

123, (a) Assist and advise the government in establishing a
'Project Implenentation and evaluation Team® consisting of
senior local official of the project, foreign collaborator and
selected high level officials of the governmemt to follow up

the implementation, analyse major draw backs (including major
plant level diffiaculties, collaboratérs non fulfillment of
contractual obligations and problems due to government policies/
proceedure) and take action to achieve the planned target in
production voluwse and local content in the scheduled time periode

(b) At The Request Of Inter—Governmental Institutions (sub-regional
and regioral

124, (i) Regional Feagibility Study:s Assistamce in conducting a
regional :asibility study, rationalization of products and product
specification, -
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(1i) Rationalization of Products/Components: Production and market
sharing
(a) Assisting in judicious and fair sharing of production facilties,
co—-operative final production and market sharing - drawing up of
basio documents anl projgct details.

(b) Assisting the regional institution in negotiationswith foreign
oollaborator,

() Role of UNIDO

(3) Overall assistance: UNIDO at the request of the government/s
of the developing countries shall assist in the above detailed areas,
subject to availability and allocation of appropriate finances (UNDP/ IPF,
UNIDO/UNIDF and project cost). The assistance may be primarily through
provision of short term experts and training programmes.

125, (ii) Specific long term advisory assistance: UNIDO shall also
aggist the Government's

a) Project Negotiation and Agreement Team

b) Project Management and Implementation Team

c; Project follow up and Evaluation Team,

through provision of senior team of experts for long term duration (subject
to availability and allocation of finances.)

126¢ (iii) Owner's Reoresentative: UNIDO, may undertake the role
of *Owners®Representative! and assist on a contin ous basis from
negotiation to project implementation evaluation,

127, (iv) Consultation tours among develovine couhtries: UNIDO may

at the request of concerned developing countries (planning to establish
a factory) organize a consultation tour for 5-6 officials of that country
to selected developing countries which have achiewved local production
and have experience so that the developing courtwyy may share such
experience,

128, (v) Investment Promotion Meetings: UNIDO could organize investment
promotion meetings bringing together interested developing countries,
potential loreigm partners and financial institutions.

129, (vi) Technclogy Transfer dcoumentation and information dissimination

UNIDO could prepare appropriate technology transfer documents on product
specification, production technology and alternatives, model .contracts,
directory of mamufacturers etc.




ANNEX A
. ' A Quide on Spare Parts Requirements

REPLACEMENT TURNOVER FACTOR (RTF)

ie v e e e e v —

(Ffequency of replacement of a Component

during a Vehicle's road-worthy life.)
(case study - India)
(Each country has to adjust these figures as per local :conditions and models.)

SR/se 1505479

3 (Ceommercialy Commercial] Cars & {Scooters,
s, | fVehicles Vehicles Jeeps ({(Motorcycles
Yo, § Nomenclature - 6 deavy & Light . Practors
A §_Mediun 3-Wheelers.
T 2 I K3 T ) 5] G 7
1. Pistons 3 2 2 3 2
f 2, Piston Pins 3 2 2 R 2
3. Pisten Rings 6 4 4 6 4
<+, Gaskets - . 10 6 6 10 10
3. Tnlet & Exhaust Valves 4r 3 3 3 4
€. Valve Guides 3 2 2 2 3
e Valve Springs 1 1 1 <1, 1
S vilve Tavppets 1 1 1 1 1
2, Fush Roos 1 1 1 1 1
16, Piming Chains 3 1 % 2 4
1:, Corsburettors i/10 - | 1/10 1/10 - 1/10 -
12, Fuel Furmp (petrol) 1/10 1/10 1/10 - -
13, Fuel Ianjection Pump (multicylinder) 1/20 ‘ - - - 1/20
14, Tu2l Injiection Pump (single cylinder) - - - - -
15. Tuel Injccetion Punp lNozzles 6 - - - 6
15. TFael Injection Pump Nozzle Holders 1,/20 - - - 1/20
17, Tuel Injection Zump Elements : 4 - - - 4
ces 2
- I ! !

-L{—




1 2 3 4 o 6 ) A
18. Fuel Injection Pump Delivery Valves 4 - - - 4
19, - Filters (Air, 0il end Fuel) 1/100 1/100 1/100 1/100 1/100
20, Filter Elements/Inserts/Cartridge 15 8 8 - 15
21. Flywheel Ring Gear 1/20 1/20 1/20 - 1
22, Water Pump 1/100 1/100 1/100 - 1
23. Water Pump Repair Kit 8 3 3 - 4
24, Rzdiator and Cores 1 1/20 1/20 - 1
25, Silencer Jufflerx 4 1 1 1/10 3
23, Thinwall BSearings 3 2 2 - 3 [
2m, Starter Motors 1/2 1/100 1/100 - 1/2 &
23. Generators 1/2 1,/100 1/100 - 1/2 '
29. Voltage Regulabors 3 3 .1/10 - 4
30.  Distributor Assembly 1/2 1/100 1/100 - -
3i. Condenser, Contact Point, -
Distributor Rotor 6 6 4 - -
38, Ignition Coil 4 2 1 1 -
33, Plywheel Magneto - - - 1/109 -
34. Spark Plugs 15 8 6 8 -
35. Steering 'heels 1/20 1/20 1/40 - 1/100
36, Stsering Gear 1 1/10 1/10 - 1
37. Tic Rod End 5 3 2 - 3
38. - Drag Link 3 3 - - 3
39. King Pins 8 6 - - 2
40, Vheels 1/100 . 1/100 1/100 1/100 1/100



1 < S | 4 J 5 5 7
241. Clutch Assembly 1/16 1/10 1/10 1/10 2
a2, Ciutch Plates 8 3 3 2 2
43. lutch Linings 6 3 3 - 4
ad, Sear P 1/2 1/10 1/4 il
43, Propeller Shafts 1/10 1/20 1/20 - -
46, U. J. Cross 6 3 2 - -
47, Crown Wheel & Pinion 3 2 1/4 - 1
43,  Rear Axle Shaft 3 1 1/10 - 1
al, Cil Seals 6 3 3 3 4
50.  Leaf Springs 2 1 1 - -
1. Coil Svyrings - - 1 2 - [P
52.  Shock Absorbers 6. 2 2 2 - ?
25. Hydraulic Erake Assembly - - - - - '
54, Master Cylinder Assembly 1 1/20 1/20 - .-
53, iasticr Cylinder Repair Kits 10 6 4 - -
53. Whecl Cylinder Assembly 2 1/20 1/20 - -
57. \Yheel Cylinder Repair Kit 10 6 4 - -
53. Air Brake 1/100 - - - -
a9, Zraie Linings 8 4 4 6 6
ZC. Arake Hose 3 2 1 - -
81. Brake Drum 2 1/20 1/100 - 1/20
52,  Yubs 1 1/100 1/100 - 1/100
6%. Electric Horms 1/2 1/10 1/10 1/10 1/100
€4. Eorn Relay 3 2 2 - -

~.



65. Wiper Motor ' 2 1/20 1/20 - -
838, Wiper Arms & Blades 4 4 4 - -
67 Head Lamps 1/10 1/10 1/10 1/10 1/10
T 83, Flasier Units 6 6 6 - -
69. Control Cables 2 1 1/2 1 2
70. Speedometer 1/10 1/10 1/10 1/20 -
71, Panel Instrument ' 1/10 1/10 1/10 - 1/1C
72, Battery ' ) 4 3 4 4
73. Tyres 10. 6. 3 6 4
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ANNEX B .

Summary of Factors to be Considered =
ements on loeal Mamfactune
) In general, the

- — e, — et a——— ——

for Medium/Long term Agre

R 14

e e e e e

technoloyy transfer {rom industrializcd couniries to develapiag

o —o——

countries is either on a Government to Governmert levsl, or ati
ihstitutional exchange or enterprise to entcrprise level. liouwcver

in most of the cases, the technology transier involves legal and
financial aspects and the capacity of the developing countries to
bargain. Licencing and subconiracting are one of the mcst common
modes of techrolegy transfer. Tne followirg factors are to be
analyzed in detail for any decicion to be taken on irported tecimclegy
transfer through subcontracting and licencing. An "Industirial

Technology Cell" may be in a position to assist ir such an anelysis.

(i) “REAL COSTS" of acquiring Imporlied Technology:

(a) Direct and indirect payments: patents and licencing rights.

(b) Hidden ccsta: restrictive clauses - resiricted exports, long
term import of raw matierials, components, proprietery items
and managerial- skills.

(c) Royzlties and technical fees.

(d) "Positive gains'" in cc-operelive compornezt menufacture, g
sub—contracting and exports.

(e) "Social cosis".

(ii) Xnow how: Patenis and Non-Patents:
(a) International patents — obligations ard restrictions.
(b) Economics of the import of patented knowhme against licencing

of unpatentcd knowhow.

(i1ii) The Xodes, Systems and Patterns of Agreemcnts:z
(a) Degree of owmership.
(b) Level and sopiistication of technolerv.
(c) Duration and foreign exchange payments,

(d) Duration zand local currency paymenls.
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(iv) Duration of the Agrecments:

(2)ntemd,: cve agreements (:*.r.ounci ten yoors).

(b) Long tcrm egreencnts (around .15 . yParc).

(c) Repevitive shert ierm agreements. (5 years each)
(d) Rdvaniages of repetitive over intermediate/long term agreements in

terms of transfer of technological progress.

(v) Payment of Royalties:
(a) Raic of royalty. |
(b) Economics of lower royalty against higher technical

fees (drawings, specifications, designs).

(c) Sealing down royalty.

(vi) Restrictive clauses:
(a) Purchase of raw materials, components and proprictary
items from approved sources.
(b) Restrictions on pfoduction patterns, exports and sales
procedures.
(c) Ioported management.
(d) Restrictions on ipplant R and D and demestic iransfer,
of technelogy.
(e) Stipulation on machinery, selection, process planning
and sub-contracting.
(£f) Restrictions on local technical manpower developmert.
i (g) Restrictions on exports — prior commitiment of licencee

in other countries. Glotal bzz of exports.

‘ (vii) Secrecy clauses:?

l .(a) Inter-firm transfer of technology
1

!

(b) Resiriction on domestic trannfer

(viii) Repetitive Imports of Technology
(a) Inter-relationship between toreign exchunge commitiments
and repetitive imports of techeology.

(b) Import of obsolcte technology .




~43 -

{(ix) Duplicaicd imports of Technoleogy:
(a2) Effects on foreign exchange.
(b) Under-willization or decmestic technology, vhysical
facilitiss ani resources.
(c) Inter-relationship betveen time £actors and con*inuous

import of latest technology.

(x) Adopletion and cbsorption of Imporied Technolozy:
(2) IJInplant and domestic instituticnmal assisiznce.
(®) Economic size of production, vrocess planning,
selection ¢f machinery, plant lzyoui, preoduction technblog;

and technical manpower training.

(xi) Factory level and institutional domestic research and developnent:
(a) Adeguaic physical facilities ard finances. .
(b) Technical menpower availability.
(¢) Industry crientated R and D progranmes.
(d) Invention promotion and incentives.

. (e) Domestic technology transfer.

=
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ANNEX C

. ) A
A guide for preparation of tender invitation by

developing countries and rationalized project report

preparation by foreign callaborator

I OVERALL SUMMARY OF PROJECT PROPOSALS

i,
2
3e
4.
Se

Project Scope and Location
Evaluation of the Market
Economic Effects of the Project
Project cost

Financing Plan and Return

IT DEMAND FOR TRACTORS AND AGRICULTURAL MACHINERY

1.
2.
3e
4.
Se
6.
Te
8.

Past Imports and Usage

Servicing and Maintenance of Tractor and Machinery

Future Pattern and Volume of Agricultural Production

Scope for Mechanized Farming

Projections of Demand for Tractors, and Agricultural Machinery
New Requirements for Servicing and Maintenance

Development, Adaptation and Testing

Marketing Organization

IIT PROJECT DETATLS

1. Number of Complexes/Choice of Altermatives

2 Specification of Products

3. Products for Local Assembly/Mamufacture

4., Scale of Production

5« location

6, Phasing of Assembly and Mamufacture

Te Unit Cost of Production

8. Increasing local content

9. Manpower Requirement

10, Fixed Asset Cost

11, Transfer ol Technology

12, Training

13, Project Implementation

14, Cost of Production on different phases,
Anmnex 1 - Firyed Assets and Working Capital Requirements
Annex 2 - Financing Plan
Amex 3 -~ Coumparison of financial performance in different stages
Annex 4 - Progression of Dele tion Values and Incremental

Deletion Values
Annex 5 - Aimmal Foreign Exchange Savings
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ARKREX D

A sgédeline on -

A 15-Ycar Five Phace M-nufaciurine Prograrmre

. It must be rcmembered that a factory is not just a physical
facility. A successiul factory incorporales a dynamic
manufacturing prograsme with a phased develcpment and with
special emphzasis on (a) increased physical facilities for
production, (b) increased local content, (c) training of
local personnel, (d) expansion of production, (e) quality

‘ control and (f) manarement techniaques. Therefore, it is
recommended that the governments of developing countries
consider a pnased manuiccturing programme '

i with emphasis on phase A to start with, with continued activities

' on phases B, C, D and E.

A production programme may involve the following phases:

* Phase A: Assemblv/monufacturires phace (1980 — 1985)

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

(a) .ith physical facilities: light machine shop,
assembly, light press shop, fabrication shop,

heat treatment, assembly andi painting.

(b) Utiliz ation and expansion of existing foundry,
forge shops and ancillary industries within the country.

i Phase B: Analysis of manufacturing intemsification (1982 - 83)

(a) Possible establishment of a separate foundry
(b) Possible establishment of 2 scparate forge shop

(c) Possible establishmenti of a gear plant;
(d) Possible establichment of a heavy press shop;
(e) Possible establishment of an engine assembly plant;

(f) Poscible establishment of an advanced heat trcatment
unit;

(g) Possible establishment of advenced quality control
and ingpection unit;

(h) Possible establishmert of o scparate implement
factory;

(i) Development of ancillary inductry manufacturing
programme.

(Note: The analysic and scudy for celected above items
may start in 1982/1983).




Phase C:

tlanufocturine expansion and intensification vrograrme

Phaze D:

(1985 - 1987)

(a) Expancion of phase A production facilities to produce a
larger numberd%ractors, and appropriately
increcased numter of other preducts through
second shift and provision of balancing
equipment;

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

Achieving hichest derree of local content (1987 - 1992)

Phase E:

(a) Stabilization of phase C manufacturing programme;

(b) Operational phase of established and 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.

Stabilized manufacturins phase with possible product

diversificacicn (1492 - 1395)

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

(b) Possible product diversification.

b e
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ARIEX E

Casting and Steel Requirement per Tractor (Approx. in Kg,)

.
Sre Deserintion - - a
e A B c :
30-30 HP 30~-40 HP about 40 EP
1o Hot rolled carnon stacl 13.8 213 37.3
2. Hot rolled alloy stecl 53 3e2 144"
Fe Cold drcwm ccorboa stecl 34.8 535 93.5
4. Cold drawm 21lo7 cta-l 6.3 12.% 12.2
Se Hot rolled platea 24.8 331 65.7
6. Hot rooled shosts : 3.2 540 8¢5
Te Cold rolled gheats 537 82+6 1446
8. fdot ronled sirips 0.9 144 2.4
9. Spocial stool 243 366 6.3
10; Gray iron castingo 447.3 6371 1204.2
1. lalleadle ceatincs 15.3 235 41.3
12. Stael foriinzs 162.4 24247 25743
Total o5 . T72e6 11:5e7 7SS e0

Rote: 1., Average weight of tractors
20-30 HP - 1500 kgss, 30~40 HP - 2700 kgs., above 40 HP - 3500 kgs.
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ANKREX P
ESTIMATED APPROXIMATE TOTAL WEIGHT + REQUIREMENT OF STEEL FOR EARM IMPLEMENTS + EQUIPMENT
(Uit dn kme)

o ) . = 2 : B
Cre e Totnl fvore .. . Jfedecarhon i.nh coaxr- tiellea o Cryy ‘ron
Koe Itea a3e wisht Bild steol soual ko1 stoel caatl 3 Cast'nze
1. 70uld Zoord Flow 320 . 150 90 20 30 -
2. Tiec prlow 325 120 40 50 60 55
3. Sultivators 285 100 100 25 - -
4. Dics Hrrrew 400 175 5 135 - 85
Se Sowinz Pqnte 305 259 15 25 10 -
5e Lovalliaz Thpte 350 20) [} 50 25 -
Te Dot Srotoction 125 85 " o] 15 - -
':{“;to
S Harvenitiog Tipte 630 10D 125 200 50 25
9. Snozied Hoxvas.ting 250 100 &5 50 15 -
Lt
10. Grindl sz %ipt. 175 75 5G 50 - -
11. Thpzehiovs 300 209 592 25 - 25
12. Troces ing 1 Se 300 125 35 25 - 5
Ze Tramciort 100 650 50 - - 100

14, ) RRESR 500 200 150 100 50 ‘ -

5. el ast 7s 7% - - - -
Toaslans
— ———— . -
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