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Äff flXPr-AKATORY WOTE 

1.    Thie document  (Annex Hl  details the present status, potential, 
imnort agreements, assembly and local manufacture agreements,  physical 
production facilities,  terms and conditions,  means of technology 
transfer, financial magnitude,  programme of action internationa"l 
assistance and role of UNTTXi with reference to T8sue No ^ .  »Practical 
issues relating to international agreements  concernir* imports, local 
assembly and   manufacture of agricultural machinery.» 

I!^iÍ
eí!Ím0~r!nO,BÍC details are with ref^ence to one product - i.e. 

agricultural tractors.    Some of the details  presented are relevant 
to similar power raachinery/sneci'.lized shipment. 

«irJÜÍÜ JOCUJn(inî  I? Wd on vari'^ f•*<* missio«, analysin and tr»chno- 
LnXturirníí:+  ?" Tle: °f armnd 3° traCt°rS *nd -**«»lt„wH machinery 
ZZilr      ^P      I*/contractl'al cements  in 13 developing centric and 
SOMe «f"«**i«n of more than 10 manufacturer*  in indurtrialiaed countries. 

ïhJiï I*•• Í n°!0d  that deVfíl^infr countries mentioned  in this document 
should be corundomd as rental  indication-  onlv     Any probabl«    but 
umntentionai  omission,  errors  and „n«e overlap fi? be ìtnììy eïLed. 

4.    Re^rdih* the technical and financial   details nresented in this 
document,   it should be taken as a Ken^rnl   «mide  only and it     , 

!2üüííAl  ^ *nd•th tP0hno-^OT^c analyses  ir) snecific       ^elopir* 
î      £•?? b* ,mdertaV^ *" establish anti,al  financial   fibres/ 
Ireaía;ll0^3lth01,1?b"+

nn+e^t>,at +h* "»»"»i*1  fi"'• Presad  in thi, decent are Wd «n •ti«nji1wt,OT of thR „v„ilr,b1„ Hat      raodif1natiori nccor(Hn„ 

ldP;0 "Sw Î%reÎP,îf ^ d^loni^ -untri.3,    an      attest ha8 ^ 
?ñto ÍJRÍKSÍ +í 

1,n,r,ÎB t0 *""  ^  ,Q8° and  •baM* nroieotions 

ÎZ^TÎÎ   •   °i.d,7?1oT»iw* ^«trier, a »finnnnial h.nch mark»  »nd posible 
MIZît      l*n*i"*+**»*  *>r th«  proieot  imnl«mentation dnrW lQAr\!ia/Vv 
•Ht*' the *hnv* reservations,  tb*  toohno economi« detail nr^n+.Pd  in 
t>e Homi-^t  my h*  considered  a,  ,  «,+,rtin* noint for nroieot development. 



SECTION I 

PRESENT SITUATION TN DEVELOPING COUNTRIES 

(a) Modalities of Meeting Demand 

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

A. Those who fully import; 
B. Those who import partially (PKD)/semi(3KD)/corapletely(CKD) 

knocked down components! 
C. Those who have local manufacturing facilities (Phase I) 

?0—30% local content; 
T). Those who have locai manufacturing facilities (Phase II) 

50-60% local content, and sometimes above. (Phase III) 

CATHÌ0RY C COUNTRIES; Egypt, Indonesia, Iran, Iraq, Malaysia, 
Morocco, 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 noted that most of the countries in categories B,aC 
'.nd D are, to some extent, importing fully built tractors. 

; -i )    Potential for Lower Category Countries to Reach Higher Categories 

.,. Among the A category countries, the following countries have 
-vitnntial to reach the higher category of B and in some cases C 
is follows:   Afghanistan (B), Bangladesh (B and C - small tractors/ 
nower tillers), Bolivia (B) Central American Countries - Costa Rica, 

jincan Rep. El Salvador, Guatemala, Honduras, Nicaragua, (B and C if regional 
co-operation is established), Ethiopia (B). Jamaica (B), Liberia - 
Sierra Leone (B + C under Mano River Union), Mozambique (B), Paraguay (B), 
3rmalia (B), Tanzania (B), Uganda (B), Upper Volta (B), Uruguay (B), 
Zaire (B) and Zambia (B and C) in next 3-5 years. 

» Note; The above catagories of countries are oased on available latest 
information. However, it is possible that the catagorization in some cases 
may not be correct. Therefore omissions and errors may kindly be accepted. 
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the n3xt 4-5 .vear-i ÎiÏÏSÎÏ"
8^^0; "î "*«*»* C «iW 

roach category D in the next 5^^""!  ^^ COU»tr^ •uld 

oî tïiA**^ ^rst:r
trir+

are meetin« —/»est 
th, follov«* p-ebïïe arr beîn, "+°

f traCt°r° + ^Urt, 
reasons: ' P ° U~ia3 aro beii* encountered for the   following 

-    Firstly very few countries hav* ,  ft,n  ,    ,     . 
equipment are reouired    with wh?^ Ì anal**1B  of «*ich tractors/ 

d»ir~«nt, cost structure and escalation in prices. 

"'•'••>* + Clonal 3a.de    oL!" cuadra! aïd- ifî'"""?1^ "^ •"•'•"ì locai ex-coT-t   (of n+h«t. „„ ..    "iterai aid? barter deals; 

no-e ^ei6/as^sLtfp :^d:;p  ^„"u^^ ^.^ (Ì~t««)l 
-!"l tractors throurìi forai• 7•*ÌJ1Ì S    °r Clti"• «»road to 
<•-.: second h.„d tractor 7»pÒrt.        ^ Pa3•ent!'  md solne P^^—es 

variations in components, ^rations, and vast technological 

I*c££Ì   R    T^r   n ^   ^° ¿—Po-te: an operatore traina 
l-'^llyn^nttfart^ ^hS'ÏS:: T"* ^ 8UN>Vlocal manufacture, 

locai ranufacture. development of a Ionien» agreement on 

tion is 

I" addition, 4-5 aakes £ C^T^ZUTlìTl T T"" *"" Pl•"«- 
cr.lsiderin« the possibility of d«.!„      ,        .    1<"' ohar<! an<1 »"hout 
ü,,e«bly activités have no\ reallr devíf,,   H^V'• 

a«re«"""-    »ese 
••vi-r p.o^a• aa governata ha« „Tuncert.? ° " "leher °"te'tory •»"<*"*- 
• •-   ao-imb:- op-rations are left io "Ocaïl^orÎ'î T lnTMt"«nt <•l*"i. «d 
-     -.r bud^t .Mndc are „llocted Ja «.¿ZT,• í*8*    "° ""«""»t ^ tesis. assembly operations are on an 

8. 
tr 
an 
co 

< .¿noe 
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E,    Problema of Countries vi¿h Pnase T Local Manufacture 

9.    Many developing co-untries in this ntegory have start 3d Phase I 
operations without making an indepth techno-eoonowic analysis, on 
foreign exhange/teohnioal manpower and domestic financial long 
tern requirement „    Tho problème arising therefore, are as follows» 

- Quite oft3n due to nun   indepth      checking of contractual agreements, 
by developing countries, the foreign partners ha^e withdrawn fro« 
the venture after oostly buildings and facilities such as aenembly 
halla, machine shops  (light end Heavy) have been built  and money 
has been cpent on importing aie«,  jigs ¿ni fixtures (for a 
particular model) end first batches of PKO components and spare 
»arts have arrived»    This ha« Miin resulted in developing countries ^ 
agreeing with the uauo foreign    partner on moro favourable terms for foreign partar 
or,  looking for a new foreign partner who will only agree on 
hie own terms* 

- Many a time the technology transfer agreement ^clauses 
(royalty, spare parts, exportG,  craining*  licencing fees etc) hare been 
unfavourable to the developing countries, due to the fact that 
at tho time of agreement., the developing countries sis not 
have the capabilities tc, analyse tire torma, 

- In many cases the developing countries have allowed more 
than one firm (in some oases 3-4 firms) to enter into 
phase I operation.    As a result the developing countries are 
paying for »repetitive technology import' with each having 
a low share in a limited market, thus preventing each other 
from reaching phase II    operations, and eventual expansion to phase III. 

- In most of the developing countries,  as governments do not 
make budget provision on a nediua 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 othor fully built tractors if finances oome from 
other sources  (eg, bilateral aid, barter deab eto) 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 II has not been investigated in depth, the ancillary 
industry development has no possibility of taking deep roots 
in the system,    Thus in many caee3 in spite of     6-10 years 
operation at Phase I level, things have regained at Phase I level. 
There is underu*ilization of production capacity, non-development 
of allied services  (marketing, ware parts, training, rural finanoes) 
and non-expansion of local production in implements, spare parts 
and tractor components. 

(p)    Problems of Countries with Phase II  Local Manufacture (Also expansion to 
Phase III) 

10.        Those countries, due to existing infrastructure and 
ancillary industry development have aohievjd Phase II to 
a certain extent.    However, the problems here again are under- 
utilization of existing production capacity, continued 
production of old models, lack cf local S and D facilities to 
develop own production linea and in many oases lack of foreign 
exchange. 
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In addition in many countries, too «any Manufacturing units war« 
established for a United dones tic Market, which resulted in 
a problem of achieving expanded production oapacity for domestic 
needs. There were 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 
oases, the local produot is out dated and there are restrictions 
in item procurement• 

•4 

-g 
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3ECTI0Q1 

BASIC FRJREfflnSITKS TOR LOCAI- BAWFAgTURE 

(a)    ANALYSIS CF THE HEEDS 

11        It is intere^rg to note that most of the developing countriee 
'Le not madf ln\nde?-¿h anales of their tractors, tractor drawn 

implementa or équipent or other power machinery on a-J•^» 
basis.    This is primarily due to lack of integrated agri^•1 

mechanization policies.     In otherworte a ^f^1• *£^* °f ** 
demand and more important, market development (cased on •«*«£*££{ 
agricultural mechanization policies together •V^rai££ ' 
rural financer, and infrastructure facilities such as tr"n^» 
r^air and maintenance etc) is a basic must.      An analysis should 
answer such basic questions ant 

- what agricultura]  machinery is needed 
- what are the specifications 
- how many 
- in what period 
- what is the annual demand and annual growth demand for 

the next 5 years, 

(b)    MEBTINS THE TTCFIDSt     Import V. Local Assembly/Production 

12.      The question of imports v. local production is a,, difficult 
one , which should take into account the national priorities, 
reeouroes, social costs,  foreign exchange availabilitjt 
ïechnical man power requirements, demand, investment return etc. 

n.    Basically the import vs. local production depends on the 
demand (and volume of production) and  its techno economic 
*H «ihn i tv.    However, if the wruda ¿jre to be mctt eitner py 

In suoh agreements anda7e detail«! in the next section. 

Note:    In this connexion the developing countries are also recommended 
       to explore  the  possibilities of regional co-operation in 

market development and regional rationalization in manufacturing 
facilities.    In addition, the local manufacturing programme 
with refe-encc to production facilities may be analysed with 
special emphasis on possible integration of other similar 
industries such as automotive, metallurgical and engineering 
industries. 
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SECH OK TU 

MEDIUM/LONG  TERM IMPORT AGREEMENTS LEADING  TO LOCAL ASSEMBLY 

A«     Prerequisites 

14.    Medium/long tern agreements  could  be  initiated  only  if the 
developing country is  fully aware of the product,   ita suitability, 
ita  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 
suitable  from a local application point    of view may be undertaken. 
The local agricultural machinery testing units will  play an 
important role  in technical rationalization of tractors and allied 
equipment with regard to their 3uitablity. 

B.    Items  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 unit price or as additional  coats.     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 
necessary basic finances - especially foreign exchange - for the realization of 
the contract. 

16.    The following items/factors may be taken into consideration in the 
drawing up of such a contract! 

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

(ii)    Right to secure selected parta:    an agreement may include 
securance by developing countries  of selected components 
(eg.    tyres, battery,  wheel weight, head  lamps,  hardware and 
if possible selected propiertary items etc.) from elsewhere 
if necessary.  (Notet    the rebate given 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 parts supply and training in spare pariB handling: 
T*JThe question of correct  spare parts in sufficient quant iti' 
is  of great  importance.    Many a time the tractor exported ma," 
•dump1 unnecessary 3pare parts in largo numbers  or may supply 
•seconds».    The higher cost due to  »original packing» and 
price escalation (when demand increased)  should be carefully 
examined.    In this context,  the developing countries should 
be able to estimate the requirements of spare parts.    One 
of the methods may be to analyse the spare parts required on 
•replacement turn over factor  (RTF)» which is based on 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 aimi lar specific RTF chart  is 
to be worked out for each country and rationalization of 
figures for different modelo.    This also gives an indication of 
needs for spareparts and local manufacturing potential, which 
should be discussed with the  foreign partner. 



(b)    Trainili« in sp^re pa-ts inventory control, spare parts handling 
(central procurement and local distributions should be 
incorporated  in the c-greeiient. ) 

(v)    Basic documents  should be  in local languages. 
C.     Items for Inclusion (ontional) 

17,      Based on the developing countri ^    mtisting local capabilities 
the contract may include the following items.    This may be under 
a series of supplementary contracts, w:.th binding to the main contract. 
The cost £>r such supplementary contracts is subject to negotiations, 

(i)    Training of farmers/machinery operators:    Training of machinery 
operators in tractor operation and  nafety,  on the farm maintenance, 
field operations and implements usv.e,  implements adjustment etc. 
is necessary.     It is recommended tha    «»operator training schools 
are established.    This  could be done by the government or local 
dealers  (or dealers associations)  with government grants and supervision. 
The foreign tractor exporters should  orovide  the experts to initiate 
this activity and train the local trainers and also provide all visual/ 
Literature aide with training syllabus.    The governments of the 
developing coiuitries whouli have a  programme  for batch training 
of farmers and provision of financial loans during training period, 

(ii)    Training of mechanics in repair and maintenance;  An integrated 
programme incorporating the government, local   dealers and 
foreign exporters should be initiated regarding training of 
mechanics in repair and maintenance activities.    The foreign 
exporter should provide experts,  visual aids, cu* out models,  training 
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,  should provide all other facilities 
and also financial loans to trainees. 

iii)    Local Dealer Net Work:    Marketing and Agter Sales Servioeff 
The foreign tractor exporter should assist the government of the 
developing country to establish a systematic net work of local 
dealers,    ither on a private or public sector basis.    The 
draft terms and conditions, the physical facilities, rural 
financing system, warranty claim, service, spare parts supply, 
regular field evaluation etc. are nome of the areas in which 
the exporter may guide the looal government, 

(iv)    Central spare parts depot and training in inventory control 
The foreign exporter should assist the government in establishing 
a central spreparts depot through provision of short èerm «P8•? 
ar;d also train the local personnel in maintaining and operating the 
central depot.    A supplementary training programme for local 
dealers* spare parts personnel should be organized. 

(v)    Rural. Sub area and Central Repair and Maintenance Workshop Hetwerk 
The foreign exporter should assist the developing countries in 
establishing such a network through provision of short term experts, 
systems and methodology, details and specifications on R and M physical 
facilities and technical personnel , R and M workshop/quality control 
•achine tools/instruments and train the local technical/administrative 
personnel to continuo the initiated activity. 



(vi )    Local Manufacture of feasible baiiic implementa and attachments 

The  foreign companies rhould assist  tho developing countries through 
the provision of short term experts to conduct  a techno-économie 
analysis on imp] ementa and attachment reeded«     If desirable 
the  implement/attaohaent normally supplied by the exporter may 
have to be adapted«    The foreign exporter should also assist 
in establishing demand volume and specifications. 

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 manufacturing programme, 
training etc)  should be worked out separately« 
(NOTE:    The developi,ig country should retain the right, wither to 
import or locally manufacture, implements/attachments with 
other appropriate licensor or locally develop when desirable.) 

^ii)     Local manufacture of appropriate and feasible spare parts 

The foreign exporter should, assisi, the developing country in establishing 
a check list on possible spare parts that could be locally produced, 
conduct basic techno economic analysis.      Based on the above, a 
separate agreement on local production should be worked out. 

'viii)  Technical literature + aids  in local languages 

The  foreign exporter should assist  the developing country in producing 
all technical literature and aids,   instruction manual, spare 
parts catalogue,  etc.  in local languages« 

(ix)    Transformation into local assembly operations 

Depending upon the annual import figures, the import agreement should 
include a clause to transform the total  imports  for local assemble 
(partially knocked down/completely knocked down).    The developing 
countries ßhould have the right to innist upon local assembly 
at an agreed upon basic annual 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 minimpn office and administrative 
facilities,    (Hotel. Often more money is 3pent on a showcase 
office than on assembly operations). 

It should be noted that local assembly operations 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 operations 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 component assembly operations.    Thy physical 
facilities required are assembly line, small light machine shop, 
welding shop,  parts depot, assembly and final quality control.    This 
nay give employment to around 25-30 local technical personnel, 
(b)    Similarly around :800-l000   annual tractor demand figures 
may justify a CKD component assembly operation.     The physical 
facilities are front axle assembly»  electrical pre-assembly, 
gear box, rear axle and hydraulic lift assembly engine(if it 
is not a propiertary item),  final  'Assembly, paint shop, 
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weldin« ship, aaseably omlity oontrol, parts depot, etc.    the 
project may employ 120-160 technical personnel. 

(o)    If the local operation remains only at PKD/CKD assembly, 
local manufacture of implements may be attached to the same 
plant.    However, if assembly extenda to Phase I or II local 
•amfaoture, it is desirable to have a separate implement 
factory« 
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SECTION IV 

MEDIUM/LOP TERM AGREEMENTS:    ASSEMBLY LEADING TO LOCAL MANUFACTURE 
(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,  traotors,  pumps, engines, 
combine harvesters   (pull type/self propelled).    The developing 
countries do not yet have the capabilities  in terms  of applied 
R and D and transformation of domestic technology into 
commercialization. 

19»    The exceptional successful  examples of such domtstic technology 
commercialization are: 

(i)    Power tillers:     China,  India,  Korea P.R.  of,  Philippines, 
Thailand, Vietnam and IRRT {International 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 3waraj Model) 

(iii)    Small Riding Tractor (non-conventional):  Swaziland (Tinkabi l8hp) 
with engine from India, hydraulic transmission from Italy. 

(iv)    Large Tractors (25hpJ+ above): mostly based on original foreign 
collaborator model and indigenized after licence contract period. 
Korea P.R. of, China, India (good earth tractor originally from 
Germany, Bfecort 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-lOhp)    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 harvesters)    None. 

(NOTE:    The above list of oountries and products may not be 
•«haust i ve but certainly covers more than 15% of sucessful 
example oases.) 



20«        Many developing countries are manufacturing "basic traotor 
drawn implements     (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 aret  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 exhaustive, but covers more than 10JL of actual 
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 medium/long term agreement on local 
manufacture.    A summary of salient points to be considered in this 
regard is given in Annex B.   (*  ) 

B.    Step No. It    Basic Work to be done 

22. It is highly desirable that developing oountriea be in a position to negotiate 
with foreign potential partners from an equal position invoking 

(a) knowing what you want    (b) knowing basic techno-economic 
aspects of what you are asking for,  (c) knowing what choioes in 
technology one may procure, (d) knowing what different potential 
partners offer fiimil'ar services and (e) knowing the implication 
of financial input and long-term bankability. 

(i)    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 
nucleus) conduct 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. It is highly reoomnended that developing countries have a wide choice in 
potentialforeign partners.    Therefore, the developing countries nay oonsider extending 

the invitation together with prefeasibility report to ascertain 
interest on a workd wide basis,  (not necessarity sticking to a 
few 'brand names1 who are over burdened) setting a reasonable dead 
line for rec«ipt of replies. 

(iii)      Preliminary Negotiations: 

25. The developing countries     may    allocate a reasohable fixed 
psciod to conduct  preliminary negotiations with interested parties 
and prepare a »short  list* of those who have shown earnest interest. 
This negotiation period shoud not be over-extended. 

(iv)      Memordandum of Understanding: 

26. It is highly desirable that an inter-minis.tgrial group with the Ministry of 
Industry as the nucleus, negotiate with those foreign collaborators who 

have shown interest and, on a selective basis,  establish a 
•memorandum of understanding1 wlih a view to premit the potential 

»   This guide line is based on analysis of some  of the steps that were taken 
by selected developing countries which have reached a satisfactory 
production programme.    These steps are desirable but not necessarily bindin/r in 
all cases. 
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collaborator to conduct n  full   atudy and rubmit project  reporta and 
tender. 

(v)      Appointment  of a .-.enior officia^ jgreject cp-ordinator 

27«       The above mentioned   four slep.i coi-Id bf>  taken   by a  •iJomraittee1 

with a senior person incharga.   Por  sue next and critical  stages»   it is  highly 
recommended that negotiations are undertaken by a senior official who may act 

an project  co-o^cinator  (from the Ministry 
of Industry/Directorate  of   Technical úe/o.Oopment/Technology-Licencing 
cell   etc») with full  power to negotiate. 
(NOTE:     It  is highly detsirable   thr\t all  direct  negotiations are oonducted 
through this   project  oo-ordinator.     It  i3 also recommended that 
parallel negotiations at  minister's  iivel  with  foreign collaborator 
is avoided at all  cori.) 

(vi)      Rationalized  Tender Invitation 

28. The developing countries,   in orde- to be  in a position to 
analyse the  project  reporta/tenders en a comparative basis,   issue 
rationalized tender invitations  ¡10 that  selected potential  foreign 
collaborators may submit  inter-comparable project repouta/tendera.    A 
guideline in this  aepect  is detailed    n Annex. C. 

c»     Step No.   2:     Project Report  Preparation by Potential  Foreign 
Collaborator and Submission of Tenders 

29. A reasonably,  but definite dead line for this  phase  of work 
should be established by the government.     Ail  assistance should 
be extended  to foreign collaborator in conducting an indepth analysis 
in the country and in preparation of the' project report and proposal, 

ß»     Step Wo.   j: Comparât i ve Analysis  cf "^reposais 

30. The developing countries  should be  in a position to critically 
examine the proposals and prepare a comparative analysis of the 
proposals.    As a result   the   ^project  co—oMinator1     may 
be in a position to identify loophole? 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. 

B»      Step No.  4;     Further Negotiations and Signing of Contract 

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

1?_ Step No.  5.;     Project Start Up 

32,      Thio is the most crucial ihaae, the developing countries 
- in association with the foreign partner, may establish a  »project start up 
group» with suffioient technical manpower, finances and authority* 
If ie very essential that most capable looal persons    may     be deputed/ 
hired.    It is also most important that        quick changes in local 
senior management     is not     undertaken until the project has really started up and 
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pilot operations have begun. 

Q.   Step No. 6t    Prompt Operation. Controlt 

33.   ït ia very essential that the day to day project operations be completely laft 
to the management of the factory and all assistance ahould be 
provided to aohieve the. objectives and targets. 

H«   Step Ho 7t   ProJeot Implementation Control + Evaluation* 

34«   The government of the developing country «ay consider, in 
awooiation with top managemmnt«of foreign collaboration," establish- 
ment of a   high level    »project implementation control and 
evaluation tea»'   which will supervise from a policy, 
rinanoial and techno economic point of view, the progrese of 
the project as per oontraot and take necessary steps to 
aohieve the objectives. 
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SECTION V 

A PRBLIWimRY ttITIPK hlW. FOR PRODUCTION ANALYSIS POR LOCAL MANUFACTURE 

PHASE I " 

a) Production   "plume 

36. As  a *uide line, one may state that around  1-500-2000 tract ora 
(S0-70hp) plus   4000-6000 tractor drawn implements  oould be 
considered art an economic unit for Phase I manufacture (simple 
shift,  2r)0 working days per year) achieving around ?0-2^% 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 component«* - 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 manufactured. Assuming very little of local purchase 
of components, under nomai circumstances the physical 
facilities required arel (a) Light Machine Shop (parting off, 
drilling 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 (g )  Pitters 
section (h) Metallurgical laboratory (i)lnspection and 
Quality control Unit (j) Sub assembly + (k) Main assembly 
shops (1) Print booth and drying (m)Mechanical handling (n) Stores 
(o) Rae material yard. The cost of equipment may be around 

$2.5-4.0 million. 

c)    Production Programme: 

38.    Tractors (-t the end of 5 years) 
- Local Purchase (mostly imported)t   tyres, tubes battery,  fuel, paint 
- Imports: Pull 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 

- Local manufacture:    machinery of small/medium semi finished casting», 
and forgings, local manufacture 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, springe, medium carbon steel 

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, piough shares, shanks, 
disoe and a snriiU manufacturing unit may be justified, utilizing 
tractor factory facilities as supplementary facilities. 
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d) Man power requirement (tractor plant phase I only): Table 1 

40, Total around 300-400 of which 

Management staff 20/30 
Administrative 50/70 
Technical/supervisory 40-80 
Skilled Workers 120-200 
Semi/unskilled workers 70-100 

•) Financial investmentinot adjusted:) (tractor plant I phase only): Table 2 
41#       Land t 0,5 million 

Building $1,5  •» 
Machinery + equipment %  3.5 » 
Contingencies Si «5   '• 

Total fixed capital 

CKD (2000 tractors 3 months) 
Labour 3 months 
Contingencies 

Total working capital 

17.0 

4.0 million 
0.2 million 
0.3 million 

t 4.5 

Total minimum investment required around <H«y million. 

f ) Local ancillary industry development possibilities (Phase I and I to II and 
eventually to TIT) 

42. The transformation from Phase I to Phase II will be smooth and 
effective if the Governments of the developing countries during 
Phase I seriously conrider promotion of ancillary and supporting 
industries. Some of the components of the tractor and implements 
in Phase I will be the nucleus »bread and butter line« for ancillary 
industries to operate with possibilities of extension 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 introduction of 
appropriate quality control measures. 

43. In addition so"e of the components may be »propiertary items* 
and will require separate licencing agreements with original 
manufacturer. 

44. Such ancillary industry should be promoted within the country 
by the Government, preferably promotion of small/medium scale 
entrepreneurship and establishment of industrial estates. 

45. Some of the non propiertary items which could be locally 
manufactured are: 
(i) Tractor parts: hardware, radiator, complete muffler, sheet metal, 
driver sear, rubber parts, plastic parts, springs, wiring 
harness,gear plant etc. 

(ii) Implement parts: springs, high carbon parts such as tyres, 
share point, hardware, agricultural dies, raouldboard, hitch pins eto. 
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46« Soné of •propiertary items« which nay be considered for 
study, negotiations and local manufacture are! 

(i) Tractor parts: Air filter, fuel filter, brake lining, 
clutoh disc, tyres, batWriee, dash board instruments, head 
lamp + lights, steering sheel, paint, engine components 
suoh as spark plug/fuel injection pump, cylinder lining, 
pistons, 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'Tntity 
require oareful examination. 
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SECTION VI 

A PRELIMINARY OUIDELIHE FOR PRODIS•* ANALT3IS FOR LOCAL 
ÍILNUFAÜTURE - PHASE II 

a) Production Volume 
48. A3 a guideline, one may state that around 3,000-4,000 
tractors per year, on a single shift basis,  (which could 
be expanded to 6000 tractors per year with 2 shifts plus 
supplementary production facilities) achieves around 
40-50* local content in a duration of around 3 years after 
the 1st phase has been fully accomplished (total duration 
around 8-10 years from original project start up). 
Note.    Apparate implements factory should produoe around 
8000-12000 units/year. 

b) Physioal 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. 

o)    Production Programme (tractors) 

50. Strictly speaking this depends upon how much the local 
ancillary industry has developed and additionally what physical 
facilities will be established.    In general, as per Item B, 
the  following production programme may be anticipated. 

- Local purchase :  (mostly imported) - tyres, tubes, battery, 
fuel, paint;  (locally made) - some hardware, some rubber/plant io 
parts, some sheet metal parts. 
- Imports» either fully built up engine or all major components, 
high tensile hardware, springs,  instruments, hydraulic system, 
semi finished sears, shafts, semi finished transmission housing, 
and clutch housing, steering box, etc. 
- Local manufacture: machinery of gear housing, clutch housing, 
manufacture of selected medium weight foundry items (rear 
axle housing, hydraulic seat cover etc),    simple oastings, sheet 
metal items, additional around 30-40 turned parts, simple 
forgings, three point linkage. 

d)    Manpower requirement  (tractor plant at the end of phase Il)t Wble^ 

51.    A total of around 9OO-1200 of which» 

management staff 50-75 
administrative 100-150 
technician/supervisory 150-200 
skilled 400-500 
semi/unskilled 200-275 
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(e) Financial investment (tractor plant at end of phase II including 

phase I) (Not adjusted) r^^ 4 

52. Total FUed Capital 

Phase I «Mjnillipn 

Additional 

Building 
Expanded maohine shop 
Medium foundry 
Medium forge 
Basic gear shop 
Power station 

$1.0 million 
14.0 million 
$10.0 million 
$8.0 million 
$3.0 million 
$1.0 million 

Total additional 27.0 Million 

Total fixed oost PhaseB I + II 34.0 million 

Working capital 

Additional 

CKD (3000 tract ora/plus raw 
material + inventory 4 months) $9.0 million 

labour (3 months) 0.5 million 
Contingencies 1*5 «illion 

total 11.0 million 

frtml investment required  145»0 million 
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SECTION VII 

À PRELIMINARY GUIDELINE ON PRODUCTION ANALYSIS POR  LOCAL MANUFACTURE - 
PHASE HI  (expanded phase TI^ 

(a) Production volume 
53. Around 6000-7000 -tractors per year on sintfleshifN, which could 
be expanded to 10,000 (? shifts + additional equipment)    with 
a local content of around 60-80$ in a duration of around 
3 years after Phase TI has beer, fully accomplished, 

(b) Physical facilities 
54. Phase II plus gear plant, engine plant, tractor special component 
production, expanded forge shop and foundry and heat treatment, 
tool room, full quality control and laboratory. 

(c) Production programme 

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

(d) Manpower requirement    Table Ji 

56. Around 2500-3000 of whichr management staff - 50 - 75 
administrative        I50 - 175 

technical/supervisory 5OO-650 
skilled 1000-1200 

seciskilled/unskilled 700-900 

(e) Financial investment    Table 6 
(not adjusted) 

57. Total fixed capital 

Phase I and II 

Additionali Building 
full forge shop 
complete foundry 
complpte gear shop 
engi.ie special components 
tractor special components 
,>ower house 

Total additional  56.O million 

Total investment min. phase I,11+111 $90.0 million 

t 34.0   1 Bill 

2.0 •I 

5.0 II 

8.0 It 

10.0 tl 

15.0 •1 

6.0 M 

10.0 t» 

Working Capital 

CKD (6OOO Tractors) plus raw material 
+ inventory 4 months 

Salary (4 months) 
Contingencies 

Total 20.0 million 

Total minimi* investment required $110.0 million (Phases I, II and III) 

$16.0 million 
1.5 it 

3.5 •i 
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3ECTWN VTIT 

MAJOR BARIC  mciLTTTRS FOR  PRODUCTION 

1«    General Facilities 

58a     If we take around 2000-2500 tractors per year plus around 
4000-r000 implements/year as a basis for a production progranme, 
with a target of around 20-^0% local content  in around 5 years 
from Btart up,  it is recommended that sufficient land is aquired 
to facilitate rational expansion at a later date."   Around 
15-20 hectares would be desirable. 

The covered area to be built depends upon planned production 
program*«.    Por light machine shop, assembly,  painting, drying and 
other simple facilities, covered area of around 20pOO - 25,000 son 
is required (approximate cost around £¿»00-?50 por sqm. ) 

59a     In order to provide a preliminary guideline on physical 
facilities, duration,  finances and ajan power required for the 
6 alternatives, the following table7has been presented with 
approximate fi/mres, 

TABLE 7 

Preliminary guideline figures on major basic facilities and 

finances on the s^x alternatives (singleshift) 
(Not including implement production)* 

Built 
Up 

1, Tractor/year 300 
No. 

2« Looal content  0 
% 

3» Duration from 0.5 
contract sign- 
ature to start 
up (years) 

4a Duration from 
start up to 
achieve, max, 
local content 
(years) 
Factory cova 
area (ooosqm) 

Import 

PKD        CKD 
Assemtìy Assembly 

500     1000 

3-5   7-10 

0.8        1.0 

Local Manufacture 

Phase 
I 

2000 

20-25 

2,0 

Phase 
II 

4000 

40-50 

2.5 

Phase 
III 

7000 

60-80 

4a 0 

0    0.5-1.0 1.5-2.0 

5. 

6. 

1.0 

0.2 

2-3 

0.5 

3*5 

0.75 
Office area 
(000 sqm) 

7a    Outside non- 
oovered store   O.75-    la5-    3-4 
area (OOOsqm)    I.5        2.5 

8.    Outside cov- 
ered area 0,95      0.5      1-1.5 
store(OOOsqj) 

9a    No of employ- 
ees 

3-4 

20-25 

1-2 

6-8 

5-8 

30-35 

2-3 

10-12 

15  25-30 120-160 

2-2.5   3-4 

300-400 900-1200 

10-12 

40-50 

3-7 

23-50 

6-10 

2500-3OOO 

Notes The fiaros are to be taken as a basic guide only and it will 
require indepth analysis in each case. 
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lO^Lnnd scat 
rou^h fig. 
(3 million) 

lloBuilJing C03-I-, 
(Z million) 

12.Workshop cac- 
ti inery 4 equip, 
(f millien) 

13» Contingsnciea 
(inc.office, 
store yare ^.c.) 
14•Foundry 
(build. +eriuii>. ) 

$ willicn 
15»Forgeshàp 
(build.+equip*) 
S million 
lö.Gearfhop 
(3¡ million) 

17«Powerntatien 
($ nillicn) 

lo.MRc, (inc. 
tool rex n rtc ) 
($ million) 
19«Entire 
special coapc. 
($ million) 
20.Tn*c+^r 
apecial coraje« 
(5 million) 
21.Total en.f*ine 
plant (C-aillion) 

Built 
up 

0.25 

0.25 

Import 

PKD     CKD 
Assembly Assembly 

0.05 

0.75 

0.5 

0.75 

0.05 

1.0 

1.0 

1.5 

Local Manufacture 

Phase       Phase     Phase 
I II III 

o.i        o.i      0.15 

1.5 2.5      4.5 

3.5 7.5     11.5 

2.0 3.0       4.0 

3.0        10.0     18.0 

2.0 8.0     15.0 

3.0     13.0 

1.0     12.0 

2.0        3.0       7.0 

15.0 

6.0 

40.0 

2»    Hr"-is Casting; and Stfcd flequiram&ntg 

60. In most ci the developing countries the special eastings and steels 
have to be imported for local pre auction.    AppenrtiT 5 and F give the 
details of requirement of cantinas ard steels per tractor and selected 
implements.    Therefore, when a developing country considere the 
establishment of basic production facilities, careful consideration 
3hould be ¿rivon to the continued import needB of basic raw materials 
and tha foreign exchange requirement» 

3.    Foundry 

61. The tractor and implements production requires grey cast iron, 
ralleabla, rnd casi nteol.    In addition a small aluminium die oast 
fovuidry is also required«    In planning a foundry, around 15$ 
rejection and 65$ utilization may be the basis for installed capacity. 
The following components may be considered as major items (weights 
approximate) based on decree of physical facilities required. 
Home of  the Fia.ior .'.anting parts arf» listed  in Table 8. 
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Table 
T    TRACTOR PARTS 

A    Simple parto (castings) 

1. Wheel weights  (front 2 units- rear 2 unito) 
2. Pulleys 
3. Front amie nous in* 
4* Exhaust manifold 
5*    Other simple castings 

241k* 

B   Diffioult Parts  (castings) 

6. Oil aurap 
7« Rear axle trumpet housing 
8. Clutch housing 
9. Final drive housing     (2) 

10» Other parts 

(2) 
20kg 

iva* 
30kg 
80k* 

120kg 

"HoV 

C» Specialized Parts 

11. Differential transmission housing 
12» Gear Box Block 
13« Hydraulic housing 
14« Hydraulic housing cover 
13« Engine block 
16, Cylinder head cover 
17. Other parts 

80kg 
200kg 
100kg 

20kg 
200kg 
20kg 

100kg 

720kg 

II IMPLEMEUT PARTS 

mould board plough 
disc plough 
disc harrow 
simple harvesting equipment 
simple thresher 
trailer 

able casting iron oastj 

30kg - 

60kg 55kg 
- 85kg 
50kg 25kg 
- 30kg 
20kg 80kg 

I60kg 275kg 

62«    A basic simple foundry (for phase I) could only meet grey cast iron 
requirements (wheel weights and simple grey cast iron parts for 
implements) with basic pattern making, moulding, maintenance shop and 
inspection and quality control as well as basio machine Bhop,    Around 400 ton/year 
of castings    which eould be expanded to around 800 tons/year (sinrleshift) 
in 3-4 years will require an investment around $3-4 million plus fees for 
technological, managerial, operational, training and organizational 
assistance» 



63.    An intermeí'J.r."..  for .'(dry (fcr pi* ,nc II) w:x-h grey iron and malleable 
casting piuTlSaTTafùminuCcK:-\va¿; f.^ili^ies to locally produce both 
simple r.nd difficult: pavtj will  rcqav-o.- a .;a pacify of around 3000-4000 
tons/year aosvm .ng ; 11 sample and ¡îc'eutiiJ  us+in,^ are lccally produced* 
of which 800-1C00 tonn '•<*' <-L s c 3 rxvTs u „y "be for rrfcside : Rquirement.    Thi3 will 
require melting device,  tw.-» civoi'Dl.o.  ^.rri.oos for medium frequency 
induction-  heuting, w.lth rj-x-am to  <?•:•":/Aito;' and  out put   of 
around 1.0--1   > ten    rv;r eac.f .  a:U:uir/-m r, siting 1'um.ace»  carting 
moulds, Indirvi,   cxr*. shop,   : oui ling ;;;!j.>p,  Captin» cleaning, 
annealing,  «and birirrl ¡n~,,  paint : nop.  '.-a.-^ini; retore, vehicles for 
internal "r^nrpori   =r.d conveyer:;,.     Thi;, '..-ill rehire an  investment of around 
I10-12 million  'or hnildi-' D-O  -jqaipment .-¡.¡¡¿'hiding technology transfer 
and allied fc-er»   "£p gats i-  n.-[  avai.-.r yirj,  electricity generating 
installation rid cq-ipment of i.-ound " Î1.0 iVi?l:.o:i is required 
for phase T forgo : nd fy:\ dry. 

64»    A fo11  """"^T <fo'"' phaa*   r'ì)   j>'r <ii:l "»a-.ìcr components  (except 
complete engine]" will repairs i-.r juaâ ^OOO-IOOOO tono   of casting per year of 
which around  200C--ÌOOO tans imy he  for* o-ri.3ide  requirement. 
A medium -vlumir.iur: die rac+ fouji :y of ?f)(VL'30tor-s/year ir; necessary« 
It should be noted that_ raxir ^_ -. re  in ror.oired :n planring such 
a foundry aW it will involv; be.-vyy .-^"-^.^'^.I't,'    •"•    "k0*'ax investment 
of around Ï15—IÏÏ million l'or fourdr; 'eVIip'aî'' and building plus S3—5 
million for fourdrtion aid -caàs vili  be it caircd.    Sach a foundry may 
employ arcrmri 200-250 pedona,    A s^naivte power station of around 
2000kw/hr  :oat ^r..=: iaornj $¿-10 million is al30 rocessary« 

4.   POHQi? raor 

65.    A Piapl»;  ffTg. si: M (p'.••st; l).iiih arevnd 20 tons/month  forging 
capaoi-sy with equiyTi-rt and building will require an investment 
of around S?.0-:î-2.5 million fcr building aai equipment  excluding 
technology trrjasfcr rn¿ t-llied feen.    (Arour.i 10 tons per month 
of the above product îc:-. ta;- "oe foi   ciiiiic i-eiuirencntr-j. ) The 
equipment nsces'Kuy »rill V¿ m^Vû.  eu fc+?•"'*, ha Tiern, annealing« blasting« 
heat treatment aid ,,'ri.'i'\j "hop. 

66«    An interTLeul ite lergr- ;jir>~. (plias.' ÏI?   producing around 50-70 tons/year 
(25^ for oi"t siJe-remii-e" :"f,t) will rewire around *5~7 million investment 
and will require a ¡owe-   «¿at'' -n c .J arci nd 3000 kvn capacity« 

^7»    A full  forge nuip (;\. /a 7.11)    r./mirjc uireiUl examination due to 
its magnitude " anti Tïïr:. -i~1 re^ui .'c rirrt> an v.-ill .-.«1 organizational/ 
operational proUemc    A oapaoi+y   >.f rrcurd LOO-125 tone/year at 60$ utili- 
zation on a siTigle ¡r^ift -..ith ar-vnò  ?.Cjo vroductirn for outside requirements will 
involve an invest«- i»t of r.mtu 5P-10 rlllion with r^-ound $3.0 million 
for building and Í2.0~*3#0 -i.Miion fcr foLV.idsticn and infrastructure. 
An additional £2,0 aillion u>f>;r 02 rerruirw for installation and jigs. 
A power house  of around oOOkwr end ••"i.Xcr consumption of 15-18 
cua/hr is requir-ed«    rAc forge ^.hop oay employ pronnd I25-I50 persons. 

^. OTHER FACTLlflF: 

68»    Other facili^ ic.r such ar,: 
(i) tool x-oow for manifactura cf j^-t,^, fixtjris, toole and dies with 
precision machines a:id jig borii^ raohines* 
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(ii)   Central electro plating, galvaniaing and phoaphating plant 

(iii)    Central heat treatment plant for earburiBing, induction 
hardening, eynide and natural aalt hardening, and tempering 

(iv)   Quality oontrol and inspection shop and ayate» 

(v)     Repair and Maintenance workshop, 
are very neoeaaary eapeoially in Phaae II and III operationa. 

jfi  
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SECTION IX 

CRITICAL ELEMENT? OF LICENCING AQREMnnS AND TECHNOLOGY TRANSFER 

i)    Different Negotiation Agreements 

69.    A tractor and allied   equipment manufacxuring ?ro£* •J£ai,al 

includes not only techno economic and socio-economic viability 
Sfalso Se implication of various technology transfer agreements. 

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

71.    The techno-economic analysis should include *"elTtivJ" JJL.in, 
productiontechnology,   specification of product,  ^-^J^"« 
programme, „roducts/components for local purchase, ^ aad jooal 
manufacture, proprietary  items and their implications,  scale of 

ancillary industry development etc. 

72.    The financial analyse  includes project cost, unit cost 
of production,  financing plan and return,  fixed capital, price 
escalation, working capital, annual  foreign exchange requirement, dowwtio 
capUal    ïnnuaï fofeign  exchange saving,  credit draw down and repayment 
Tcneduì;, o"k créditaient schedule    amortization break even point, 
utilization capacity of licensed/installed capacity, CKD 
prices and deleting value,  spare part prices etc. 

7Î.    The critical elements of technology transfer should be analysed 
carefully in the   following 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: 

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

rE£i£« o?ïl managerial, technical, marketing, administrative 
¡nfflnancial services by Licensor  (normally detailed through separate 

ITicenfor-, right to  supply fi) the contracting authority (ii) managing 
¡gent (iiO procurement agent (iv)  supervisor of contract ion ^)operating 
Lagers of the company in all major aspects  (organizaticnul, financial, 
otrtonnel! production/marketing,  financial planning,  recruitnent, 
training)  including duration, renumeration, local counter part authority 
and transisaional period of taking over. •»..•««,    «i« 
- sale of products through Licensor's own local distributors, sale 
¡f 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 routine management decisions  to be subject 
to Licensor*-^  veto through minority vote of their directors. 

- Payment by the developing countries  of substantive management 
and technical  feen without peoject  sucess. 
- Licensor's restriction on  component:;  ana markets. 
- Restriction on nroduct diversification  (other productsÌ bv 
develoning countries us in/' the name  physical  facilities. 
- Guarantee to train and handover management to  local 
counterparts. 
- Status  of proprietary itemi;. 

(c)    Licence and Technical As ay,stance Agreement: 

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

77»    Licensor*^  fee  for G tart up:     t'if a lumpsum in  charged  to 
Licensee for start up activities   including training of personnel,  production 
workers,  plant set up, activities   for increase of plant  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 values - Economic viability or the 
project depends upon importing a CKD kit for less than the cost of an 
equivalent completely assembled unit, and assembling the unit  for 
leBS than the difference.     Tn theory,  the potential profit  ir, 
supposed to increase an sub—assembly and components for tractorB and 
allied equipment are deleted  from the imported kit and produced locally 
for le38 than their  »deletion value1.    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 an 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  »deletion value* as a deduction from 
the price of CFPU, 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 ir, necessary.    Often, the 
Lioensor may state increased  local content through (a) Local Purchase 
of Components  (mostly imported) such tas battery,  tyresv electrical 
items,  paints, hardware and some proprietary items which,  from 
a national point of view do not result in foreign exchange savings,   (b) 
Local Purchase 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 sue 
as driver seat, muffler,  (c)  Local Purchase of Components which may be 
partially proprietary it^mn;  such m- radiators,  head lamos,  tail  lights, 
filters, brake lining, disc niâtes etc.    for which no special licencing 
agreement has been undertaken by Licensor or foreign collaborator and 
(d) Local Purchase/Manufacture of components ouch as heavy castings, 



,  special tractor -.íomponentii   r>.<\.   forging«,  hydraulic lift,  gears, 
engine components,  steering sheel  ato.    which require additional 
heavy investment:.:  and   training nrogrammey  which have not  yet been 
analysed by the Licensor a:id  collaborators.    Therefore,  the usual 
presented local  content  unhievemeni  should be taken by the developing 
countries with a »pinch of salt" ^jiH should carefully analyse the 
proposals and bo gure^hja^ac^y.on programmes required to achieve 
such a local  content  percent<?/-?;   ' s  agreed upon between the partner 
and necessary finance, policy and administrative mechanisms of the 
Government and are committed to the same. 
In addition the government should  carefully study the possible 
development of locai subcontracting facilities,    especially in 
simple machinery, grey iron casting?» rumple forgings, sheet 
metal part::,  selected  hardware and the government should undertake 
an analysis  of existing mechanical  and metallurgical engineering 
facilities within the  country and  identify specific possibilities 
for sub contracting;  local manufacture of selected components. 

^1#    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 period, a mechanic/supervisory staff training school 
should start functioning.     In case   »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 additions*   fee  involved  should be clearly specified. 
Tn addition,   ^technical  documentât ion»  should be defined in 
specific tei*ms with a list and  outline of contents. 

8},    Right 1p amend specifica lions by the licensor should include 
a clause to give the  Licensee in agreed upon notice period  for any 
amendment and guarantee parts supply during the agreed upon period. 

®4« Restriction on export of products by Licensee outside the 
territory should be examined md negotiated to allow export to 
neighbouring countries. 

85.    Payment  for the  Läcänce Rights by the Licensee  (developing 3aymi 

country) to Licensor should be included in the Project Cost, Normally 
around $0.6 million to $1.2 million technical planning fee for the 
tractor factory, (Phase l) S2-3.5 million (Phase II) and $4-5 million 
(Phase III) is charged.  It should be noted that foundry and forgeshops 
(especally 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 feet In addition to above payments for the licensing 
rights, continued licensing fee of 3-4$ on ex-works prices minus CKD 
imports and 3-4$ on spare parts manufactured, prooured or sold by 
Licensee for a duration of 8-1D years requires careful negotiation« 

d) Management Assistance Agreement 

87. The Licensor may propose a lumpsum (between $500,000 to $1.0 million) 
plus a fee equal to 1.5-8.5$ of the ex-works company (Licensee of the 
developing country) selling fee of all licenced products and spare parts 
for 5-7 years duration. This should be carefully examined by the 
developing countries. 
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88. The question of appointment of a «contractor» by the Licensor or by 
the Licensee in consultation with Licensor in assisting project/factory/ 
equipment planning, procurement ©red:ion and installation should be 
examined carefully and the mode of appointing the contractor should be 
checked. Procurement of equipment through international sub-con tracting 

should be examined. 

89. The question of management assistance from Licensor to Licensee through 
provision of foreign managerial/technical staff, the fee/salary involved, 
duration and obligation towards training local counterparts requires an 

indepth analysis« 

e) Supply agreement 

90. The duration of supply agreement (normally 7-10 years) may 
restrict the Licensee (developing country) in procurement/ 
manufacture of the oroduct through sub-contractor within the 
territory (country) only. Negotiations should also 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 ag^ejnejrrt 

9?. The continued fee per tractor, or payment of lumn sum fee and 
duration of trade mark agreement requires careful negotiation. 

(g) Operational Assistance Agreement 

93. In addition to »start UD» agreement and fee, the question of operational 
assistance from the start up period to a period achieving the desired 
local content plus satisfactory training of counterpart.» shoulü be 
carefully negotiated. The type of foreign personnel, the traalilication, 
duration, training of counterparts, progressive joint decision making mechanism 
and fees should be carefully, analysed and negotiated. 

<h) Continued Technology Transfer agreement 

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

Q%  Tn addition to local manufacture of licensed oroducts, 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 Development Agreements 

96. The developing countries should also explore the possibilities of 
including agreements in strengthening the existing 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 and apare parts handling training. 



-  ?9 - 

- Rural financing system 

llL ^D
aboVe a^eraent3 may require provision of experts,  training 

aidn.trainxr* programme arm some emnpment  from the Licensor "* 

o? thf^T a P!!0*ramrae t0 train local Gainers and supervision 
¡^^^£^^^ -1- *• ^wîï 
0)    Sumary of ,om„ of the major foes (approximate) 

98, o?ef«'°nt';rifTreTAs^cir aroM or ,emoe "hioh r8m'-• «-»» 
(a) payment for the license rights 

plus 

(ill stlí66/ Tttnd 3"4^ °2 ex-Works P1*1068 •*»»• «D imports (ii) Spareparts fee of around }-4* on all spare parts manufactured 
procured and sold by Licensee for a duration^ ¿ïïyears! 

(b) Managerial Assistance fee 
plus 

dSat^f0;-7f^8.
ll0enSed »r°*•U «* •» «»H. for . 

(c) Payment of start up 

(d) Training Agreement fees 

(e) Trade mark fee 

(f) Technical licensing fee for foundry and forge 
(Oear shop, special heat treatment shop, poner station etc.) 

\g) Infrastructure development fee 

Note: 

il.0 million lumpsum jn case of (a)    tn 7«; m*n • *r<• 
lumpsumin case „ (,,,, a^fJrhuîIonZZ.V«elf ^ 

b.V case.    Therefore thw should be taken only as a guideline. 
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SECTION X 

MAGNITUDE OF FIKANCET,, PROBLEMS OF FINANCES AND TWESTMEMT PROMOTIOlf 

95# Tfrpea of financial need 

(a) The total investment includimi fixed assets and working capital 
for the project, (b) foreign exchange needed for fixed assets and 
Sl\uP'       '  foreig? exchange needed for continuous full operation 
of the plant, and (d) domestic finances for items b and c are the 
mo3t important factors to be considered. 

l0°» Magnitude of total investment 

The foilowing table gives an approximation of minimum total investment 
neededfor tractor (6o-70&p) imports, local assembly and local 
manufacture under 6 categories. The figures are taken to be a 
guide only. The price escalation, ia not taken into account 
and it will require upward ad jus tout. The developing countries should 
seriously consider the variety in finanoiaTWnitudes and the  
need for raising, the âamnatin  ^d^rej^exçhange finances. 
The role of international financial Tm ti tut ions i a" "of" paramount 
importance in this field, HR <:otnilen in rvihi,. 1. 

TABLE 9 

Magnitude of Total  InvggtaentJ^rJTractor; .Import, Assembly and Local Manufacture 
'Î Milli ort) ~     —————— 

A.     Imports 

1. Fully Built 
Tractors 

2. PCK assembly 

•}. CKD assembly 

flnits/Yr,. Local Fixed 
Content    Aaset 

"' * Mil. 

200 

500 

1000 

0 

3-S 

7-1.0 

1.0 

1.5 

2.5 

Working 
Capital 
% Mill. 
(4 months) 

1.0 

B. Local Manufacture  (ningleshiftj- tractors 

1. Phase  I 2000                20-25        7.0 

2. Phase  TT 4000                AO-Vt       54.0 

Ì. Phase ITT                   jc>r>0               6o~Hn      qn.o 

1.5 

2.5 

4.5 

11.0 

20.0 

Total  * 
Investment 
t Mill. 

?.0 

3.0 

5.0 

11.5 

4S.0 

110.0 

Note:  These figuren do not  include additional total  investment necessary 
A î°°*i»anufae*ure of implementa.    Around 8-lCtf, extra for »assembly»' 

and 15-2OT extra for 'local operations»  of above total  investment should 
be added for implements. 

101 •   Foreign exnhange needs:   fixed assets and start un capital 

'feble No.  10 gives minimum foreign exchange needs under 
81.x categories.    It doea not include needed finances  for implement 
factory.    The question is  which category operations the developing 
country will choose and hr.» *hr.y VH 11   récure' the  foreign exohange 
finances?    What is the role of foreign collaborators»  international 
financial  institutions,, bilateral^Wj^U^graj^ajd programmes? 

Note:     "he  nnit  cost  of tractors  can not  be  calculated  baaed  on the  above 
figures.     Tt should be noten   th-it  total  investment   (•) could be more 
economically utiliaM  if production volume  (+)   ic eventually 
increased through  '¿TA shift  and mare-inai  fixed  assets. 



TABLf: 10 

Forei'jn Kx change Noe* da; Ini ti. -il Pi yed Allocation 

A. 

1. 

Imports 

Polly Built 
Tractor 

Units/ 
Year 

300 

Fix-id 
Asset 
(70# of 
Total 
Asset, ) 

1.0 

31 

Tr 

art up 
cnr-ology 
ansfer 

Total 
Initial 
Fixed 
Allocation 

1.0 

2. PKD Assembly 500 1.5 0.? 2.7 

3. CKD Assembly 1000 2.0 0.5 3.0 

B. Local Manufacture 

1. Phase T 2000 5.0 1.0 6.5 

2. Phase IT 4000 2%0 2.5 25.5 

3. Phase III 7000 63.0 5.0 68.0 

Note:   If an appropriate local  tractor drawn implement production 
factory is included  around ¿5$ extra  • Import' and around 20$ 
extra »local manufacture' should,  be calculated to the total 
initial  fixed allocati m at  the similar local content level. 

102«        Continued Annual foreign exchangee needs for import/assembly/ 
production operation.".. 

Table No, 11    -?ives an estimate on annual  foreign exchange needs 
to be met by developing countries  for import, assembly and produotion operations 
in 6 categories: 
These preliminary figures are for the end of the stage, and do not 
include (a) price es-halation (b)  continued royalties and fees 
(p) spare'part s import t  Ci) some social raw mat erial import and 
(ej  import of components/raw materials by local ancillary industries. 
Therefore adjusted figuren may be 25% higher. 

103.  I" addition the above figures do not include the foieign exchange 
finances required for operation of appropriate local tractor drawn 
implement factory.    Assuming 2-3 implements per tractor, the annual 
foreign exchange requirement may increase by 50^ for "assembly" and around 
20-25$ for phase 1 to II local  production. 

in^.It is highly essential to note that unlike total import of built up traptors 
and assembly with insignificant local content« the local manufacturing 
operations require continued oomntittaent on the part of the government of 
developing countries to allocate annual foreign exchange 9-14 months 
in advance, every year for a! least 10-15 years. 
Although foreign exchang-3 content per unit may reduce as local oontent 
increases, the total amount will remain significant due to larger 
produotion numbers. 



-   Y?  - 

'CABLE   "1 

Annual operational fore.ígnjr^charifía requirements for import/assembly/ 
 — proäüc(Tori operaTToñir^l Million) 

F 
(at the end of the stage) 

A.  Import Units/yar 

1) Fully built tractor 300 

2) PKD assembly 500 

3) CKD assembly 1000 

Annual operational 
foreign exchange requirement 

(S million) 

2.5 

4.0 

8.0 

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

1) Phase I 

2) Phase II 

3) Phase III 

2000 

4OO0 

7000 

14.0 

18.0 

28.0 

1 )',      The developing countries should note  that annual fjoj^ei^ejechange 
savlnr 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 depth.    The project's recurrent foreign exchange needs must, 
therefore, be recognised and accepted by the government before 
the investment decision :•'.; made. 
The quest ion if) how caji tht' jdeveioping, countries meet this recurrent 
expenditure? What  is  the role of foreign collaborator and international 
financial institution? 

106. Domestic finances 
The developing countries should air,:) take  into account the «ays and 
means of raising the necesnary domestic finances.    It is  highly 
desirable that foreism collaborators  are kept completely out of 
this field.    Domestic   finances inulude manufacturing finance« as 
well as  rural marketing/credit financer.. 

107. Financial implications:   failure  to achieve installed capacity 
and sucessful operations 
The foreign exchange rerruireraent for annual operation,  technioal 
problems, management problems, some reflations and procedures 
of the government may be drawbacks  for the foreign collaborator/ 
looal partner and may result in failure to achieve sucessful 
operations and installed capacity as  per plans.    This will only result in 
a »white elephant1, - burden on national  economy.    Therefore,  it is 
highly recommended that the government  in co-operation with the 
foreign collaborator establish a hi^h level «project implementation 
advisory and evaluation conanittee»  which will direct the project to 
aohieve the desired  objectives. 

10ft.    A guideline on a »15 year five phase tractor manufacturing programme» 
is given in annex D. 
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100.  IMPORTANT HOTE!        Por all the investment figureB mentioned in the 
previous sections, it is desirable to consider the same with a 
40-6036 Minimum increase if the contract is signed by I980-8I, 
start up is in 1985-86 and actual achievement of planned, 
production and maximum local oontent by 1991-93* 
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SKCTION XT 

POSSIBLE INTERNATIONAL ASSISTANCE AND ROLE OF UNIDO 

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

(i)    Prefeasibility/Feasibility Studyt 

110. Assistance in conducting prefeaaibility/feasibility studies 
regarding the overall medium and long term potential for tract ore, 
allied power equipment and implemento,  (including product specification, 
demand and market development)  within the  framework of the Governments 
policy/plans on agricultural mechanization and industrial development« 

(ii)    Import vs. Local Assembly/manufacture decision 

111. Assist in the analysis of implications of import vs. local 
assembly/manufacture and provide techno—economically viable alternatives 
and advise on an appropriate decision. 

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

112. (a)    In case the volume does not justify local manufacture, assist 
the government in analysing product choice, product specif feat ion 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 
contractual agreements on transformation of total imports to 
looal PKD/CKD assembly operations. 

114. (e)    Alèo assist in analysing foreign exchange requirement and 
advising on ways and means of fulfilling the continued committments« 

115«    (d)    Advise on start up and operation, with due regard to 
contractual obligations and avalúate the progress. 

(iv)    Mediua/Long term agreements; Assembly leading to local 
manufacture (Phase I, II and III) 

116. (a)    Assist in drawing up of extended list of potential invitees 
(foreign manufacturers), submit letters  (with prefeasibility report) 
to ascertain the interest of potential invitees, preliminary 
screening of replies and establishment of a list for preliminary 
negotiations, assistance in preliminary negotiations and drawing 
up of memorandum of understanding to prepare project report and proposal« 

117. (b)    Assisting the government in establishing a. »Governmental 
Project Team for Negotiations and Agreement!    Such a team should consist 
of senior officials of different relevant ministries with participation 
by local senior technical, financial, lngal personnel. 

118. (c)    Assisting the above  »Governmental Team»  in an indepth comparative 
techno-economic analysis of various nrojeet reports/proposals, detailing 
•pros and cons», highlighting the points  for further negotiation, 
establishment of a short list  for next round of negotiations, assist 
in negotiationr, and advise on most suitable proposals through detailed 
appraisal of the project. 

119. (A)    Assist  and advise the above   »Governmental Team» in selecting 
joint partner and complete final negotiations with special reference tot 
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- definition of project scopo and broad  engineering specifications; 
- agreement with foreign collaborator for technology and management 

transfer; 
- broad agreement on external  and domestic financing; 
- appointment of engineering contractor; 
- appointment of general contractor, and as neoessary civil, mechanical, 

and electrical contractors! 
- finalisation of external finanoing; 
- international orocurement of equipment! 
- project contrruction and 
- nrovirv and take-over of plant. 

(v)    Project Start up and Implementation (Phase I, II and III) 

120 (a) Assist the government  in establishing a 'Project Team 
for Management and implementation1 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 and installation 
- selection and training of staff 
-f start-up and initial operation 
- project implementation 

122. (c)    Assist in analysing expansion, physical facilities, anoillary 
industry development with due consideration o teohno-economic implicat- 
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 
II to III or direct ITI phase as the oase may be. 

(iv)    Project Implementation and Evaluation (Phase I. II and III) 

123» (a)    Assist and advise the government in establishing a 
•Project Implementation and evaluation Team1 consisting of 
senior local official of the project, foreign collaborator and 
selected high level officials of the government to follow up 
the implementation, analyse major draw backs (including major 
plant level difficulties, collaborators non fulfillment of 
contractual obligations and problems due to government policies/ 
proceedure)    and take action to achieve the planned target in 
production volume and local oontent in the scheduled time period« 

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

124.    (i)    Regional Feasibility Study: Assistance in conducting a 
regional feasibility study, rationalization of products and product 
specification« 
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(ii)    Rationalization of Products/Componentst  Production and market 
sharing 

(a) Assisting1 in judicious and fair sharing of production faoiltiès, 
oo-operative final product i or. and market sharing - drawing1 up of 
basic documenti;  and project details. 

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

(o)    Role of UNIDO 

($)    Overall assistance:    UNIDO at the request of the government/a 
of the developing countries shall assist in the above detailed áreas« 
subject to availability and allocation of appropriate finances (UNDP/IPF, 
UNIDO/UNIDF and project cost),    The assistance may be primarily through 
provision of 3hort term experta and training programmes« 

125»    (ii)    Specific long term advisory assistance in« 

fa) Project Negotiation and Agreement 
tb) Project Management and Implementati on 
(c) Project follow up and Evaluation , 
through provision of senior team of experts for long term duration (subject 
to availability and allocation of finances.) 

126. (iii)    Owner's Rrpresentative:    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 developing countries:    UNIDO may 
at the request of concerned developing countries  (planning to establish 
a factory) organize a consultation tour for V-6 officials of that country 
to selected developing countries which have achieved local production 
and have experience so that the developing oountyy may share such 
experience. 

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

129. (vi)    Technology Transfer documentation and information dissimination 

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

130. (vii) Promotion of co-operation among developing countries;  UNIDO 
could promote co-operation among developing countries through exchange 
cf prototype,  designs, technical assistance and experience in all aspects 
of developmont  of agriculturai machinery industry.    Onphasis is to be 
given to the needs of LDOs 
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iSSSOL B 

SuEJTxy ci totora "to be Considered 

for Îfediuu/Long te:/n À^roeiîlitB on Loeel MwmftwtlM 

In general, the 

tedinole^;/ transfer from i/idu-itrialiatti countries to devolaping 

oountricc' in cither on a Govmununt  to Government iev&i, *or at 

institutional cxch.-4r.ic0 or enterprise te cnti-rp^iso levo!.    However 

in moot of the caces,   the technology transfer involves legal and 

financial aspects and the capacity of the developing countries to 

bar^in.    Licencing and subcontracting aro one of the moat cormnon 

modes of tcchr-olc^y transfer.    The followi».;; factors are to be 

analyzed in detail l'or any décision to be taken on ir* ort ed toctaclogy 

transfer through subcontracting and licencing.    An "Industrial 

Technology Cell" may bo in a position to assist in «uch an analysis. 

(.i)    "RtiU COSTS" of acquiring Imported Technology: 

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

(b) Hidden cesta:   restrictive clauses - restricted exporte,  Ion» 

term import of raw materials, components, proprietory item« 

and managerial skills. 

(c) Royalties and technical fees. 

(d) "Positive gains'* in co-operative component manufacture, 

sub-contract ine end exports. 

(e) "Social coistr". 

(ii)   Know how:    ratent s ind ÍJ on-Patent s: 

(a) Internati oral patenta - obligations and restriction«. 

(b) Economics of the import of patented knowhow against liconcing 

of unpatented knovhow. 

(iii) The Kodes, Systems and Patterns of AgrccxHita: 

(a) Dogrec of ownership. 

(b) Lcvol ami sophistication of techno"^, -v. 

(c) Duration and foreign exchange payrr.ojrt«. 

(d) Duration and 3ocal currency po.y:".f-n l s. 
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(iv)    Duration of the Agreement«: 

U)lntMBi.tcrin agreements (around ten years), 

(h) Long term agreements (around     15      y tars). 

(c) Repetitive short term «greciuents. (5 y»«1» •Aoh) 
(i) Advantages of repetitive over inte»ediate/long te» 

terms ©f transfer of tecUnologtaal pregrese. 

(v)     Pigment of Royalt i e«: 

(a) late of royalty. 
(b) Economics of lower royalty n^inst hitficr technical 

feae (drawings,  specificatione,  decisis). 

(c) Scaling down royalty. 

(vi)  Restrictivo clauses» 

(a) PurchaBe of raw material^ components tad proprietary 

itemo from approved sources. 

(b) Restrictions on production patterns, exports and sales 

procedures. 

(o) Ioportcd management. 

(d) Restrictions on inplant R and D owl domestic transfer. 

of technology, 

(o) Stipulation on machinery, cclcction, process planning 

and cub-contracting. 

(f) Restrictions on local technical manpower development. 

(g) Restrictions on exporte - prior corr.r.ittmcnt of licence© 

in other countries. Clotal b-r. of exporta. 

(vii)  Secrecy clauses» 

(a) Inter-firm transfer of techno]ory 

(b) Boütrietion on domestic transfer 

(viii)  Repetitive Imports of Technolog 

(a) Interrelationship between foreign «xehune© ccsmiURoati 

and repetitive ir.portu of t.Tl.r.oio«r. 

(b) Import of obsolete techimlo,-;/. 



-43 - 

(ix)     Duplicated  Import:;   of '(V^'iiiolw.-y: 

(a) Rffor.ts on  for((i(';n ox change. 

(b) Wndnr-Müljssfitjon of Jr.mor.tic  ti.chr.ol.j^,  phyoioa). 

facilities an." roaoïuMf.fî. 

(e)    Inlo*.*olfttiornhip bri,*• tir., f...et oro and oonMiiuouo 

import of latent technology. 

(x)    Ar!r?,lv.t.í.ví f.«,! rb:;orntii.-. 0f T:..pcrto-J Tect.aol^yi 

(a) Inplant an* domestic inat Utili ami acnie-icneo. 

(b) Economic nir.o of pronti•, pvocte« planine, 

ooJection •« «lochi*«?, pione layout,  p^Juctio» tcnh«o)e£, 
and technical manpoy.-ur tro.inin-. 

(xi)   Factory level and inotiiutional domati« recearch and develop; 

(a) Adequalo physical facili Lie« and finance«. 

(b) Technical manpower avrò labili ¡y. 

(e)    Industry orientated R and D proCvaumt»3. 

(d) Invention promotion find incentiven. 

(e) Domoetic technology transfer. 
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ANNEX C 

^ ffy^dfi for preparation of tender invitâtion by 

developing countries and rationalized project report 

preparation by foreign collaborator 

I    OVERALL SUMMARY OP PROJECT PROPOSALS 

1. Projeot Scope and Location 
2. Evaluation of the Market 
3. Economic Effects of the Project 
4. Projeot cost 
%    Financing Plan and Return 

II    DBKLND FOR TRACTORS AND AGRICULTURAL MACHlMuT 

1. Past Imports and Usage 
2. Servicing and Maintenance of Tractor and Machinery 
3. Future Pattern and Volume of Agricultural Production 
4» Scope for Mechanized Farming 
5. Projections of Demand for Tractors, and Agricultural Machinery 
6. New Requirements for Servicing and   Maintenance 
7. Development, Adaptation and Testing 
8. Marketing Organization 

III    PROJECT DETAILS 
1. Number of Complexes/Choice of Alternatives 
2. Specification of Products 
3. Products for Local Assembly/Manufacture 
4. Scale of Production 
5. Location 
6. Phasing of Assembly and Manufacture 
7. Unit Cost of Production 
8. Increasing local content 
9. Manpower Requirement 

10. Fixed Asset Cost 
11. Transfer of Technology 
12. Training 
13. Projeot Implementation 
14. Cost of Production on different phases. 

Annex 1 -       Fixed Assets and Working Capital Requirement« 
Annex 2 -       Financing Plan ,     .,**     «* .+.—. 
Annex 3 -       Comparison of financial performance in diffarsnt stages 
Annex 4 -       Progression of Dele tion Values and Incraaantal 

Deletion Values 
Annex 5 -       Annual Foreign Exchange Savings 
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A guideline on - 

It muet be remembered  th.it a factory i«; not  just a physical 
facilii-Y.    A  succeda!   /.^tc^.r   u,oo; ;->r:, .-.:.  .1 ^>'^c 
iiy"J'      •' „ ,,;+i, .,  rOi-iTri dc^loPMcnt and with manufactuvinr: progravr.c with .1 P- a.,cü ac-'¿    ..   .       f 

^co^ended that   the governments of developing countries 

eoneider a phauoù -^^^'S^ith continued activitie. 
with emphasis on pliase A  to stars «xn,.wiw 
on phases B, C, D and E» 
A production procree may involve the following phases: 

Phase A: ,y—^y/^nfVrturinr phaco (1980- 1985) 

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

(a) with physical facilities: licht cachino shop, 
assembly, light prese shop, fabrication shop, 
heat treatment,  assembly and painting. 

(h)    Utilization and expansion of existing foundry, 
K       forge shops and ancillary industries within the ooiurtry. 

WIMCJ' viváis of manufacturing intennif^atiqn (1982 - 85) 

(a) Possible establishment of a separate foundry 

(b) Possible establishment of -x separate force shop 

(c) Possible establishment of a gear plant; 

(d) Possible establishment of a heavy press shop; 

(o)    Possible establishment of ?.n engine assembly plant; 

(f) Possible establishment of an advanced heat treatment 

unit; 

(g) Possible establishment of advanced quality control 
and inspection unit; 

(h)    Possible establishment of a separato  implement 
factory; 

(i)   Development of ancillary inüui try manufacturing 
programme• 

(Note:    The analysis and study for selected above itcmo 
may start in 19o2/l9B3). 



Phase L't    (•¡^ni^ncMir--! iv cvioivinii n-.vl   i_i\ I. • • 11, -^TTy í rt I_Q_P_ O j^/T Y*1!1-' 

(1585 - 1?«7) 

(a) Expansion of vhnw A production í'íici litio::, to produce a 
larger numbera trac lor:.;,  and  appropriately 
increased number of othor products through 
second   rhift  and provi:; ion of balancing 
equipment; 

(b) Establishment of selected manufacturing 
intensification f^cilitio;-  a:; detailed  in 
Phase B. 

Phase Dr    Achieving hi,"Vn.T.t degrco of lottai   content (1987- 1992) 

(a) Stabilisation of phase C manufacturing ¡programmo; 

(b) Operational phar,e of established and intaiwifitd 
physical  facilities; 

(o)    Establishing/expanding ancillary industry 
facilities; 

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

Phase Et    Stabilized manufacturing phaso with possible product 
diyersU'ic:.i..ua ^ 1 /§2 - ï *95 ) 

(a) Achieving a maximum local content level and 
maximum utilisation of production capacity, 
quality of products and organizaticnal/managoment 
maturity; 

(b) Possible produc;t diversification. 
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ANNEX g 

Carting and Stati Requirement per Tractor (Appro*, in Kg.) 

• 

Or« 
#0. 

Do poript* on X 
30-30 HP  

13.8 

B 
30-40 KP 

2I.3 

c 
atout 40 HP 

1* Hot rollo d carton otool 37.3 

2« Hot rollo i alloy ct««l 5.3 0.2 14.4" 

3. Cold drawn carbon otool 54.« 53.5 03.6 

4. Cold drawn ftlloy stwl 6*6 1C4 1«.2 

5« Kot rollo d pUt«B 24«* 36.1 6'j.7 

6. Hot rooled shwts 3-2 SO a.a 

7. Cold rolled oheoto 53*7 C2.S 144*6 

a« Hot roolod Btripo 0.9 1.4 2.4 

9. njxJOi'il ntuaL 2.3 3.* ••3 

10. Gray i von castings 447.3 (60.1 1204.? 

11. Molloabl'9 caeting n 15.3 23.« 41.3 

12. Ot««l fojicl;i¿n 162.4 249.9 437.3 

ïot«l 770.6 t1«3.7 2075.0 

Ifotet    1. Average weight of traotors 
20-30 HP - I5OO legs«,    30-40 HP - 2700 kga., abova 40 HP - 3500 kga. 



- 48 - 

i « e' i 

té 
tA 8 •     •       $    «     »  £ UA  8   •      ' 

6'S 

'í 
•» 

•I 

gl 

ti m JO 

ft H4 

i* 

a s i   i o    in g S I   I 

ÄÄ«   RUS     g  Ä   S S »   '   8 

g$   I   i«   ÏM      ft  *   g & A & R 

'S 
•» 
0      ) 
•0 8 8 ! 5 .8 8 «   § ? ^ i H I ( 

i 

I 

;y S R 8 8 8 » 8   S 8 S R R § 8 * 
s» 

1 

¿i 

i 
»-i 

ï 
S 

1 i Kl    A 

111  I   I * 

ft.    s 
fi" 

•a 

II 

S a 

m    C«     «rv      *"     <n    «O 

tu 

ti a. 

• 
w a. 

t¿ 
kA 
vit 
> 
M 
«S 

<¿ 

> 

«H    *   "G 

«V   4. -^ 

.O tü O 

c ? r 
it vï C 
si >n a. f- & sA 

u 4 p     w1 

JC 1U Í*      ô 
fc-i «4 M   « 

i SS 

ìì 
0\      o   «•»   rt   *» »   «• rt   «K">   <•     «S 

»—      r~     w r* 

I 

I 



• t 




