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INTROZUCTICN

The Industry Council for Jevelorment (ICZ) btrought %o the atiention of the
Uniteé Nations Development Programme (UNDP) the work carried out by N.V. Philips
Gloeilampenfabrieken on the adartation of electrenic assembly operations to
enable plants to be built in various develouing countries with relatively low
capital investment and with a higher proportion of labour inputs; ‘he quality
and reliability of the electronic products produced matched the standards
obtained in large-scale plants using current nighly wutcmated technology and

were competitive in local markets.

UNDP considered the experierce to be of potential interest to the
developing counéries and it decided to finance a workshop on the subject,
designating the United Nations Industrial Development Organization (UNIDO) as
the executing agency. A smell executive committee was set up towards the end
of 1980 to organize the Workshop and also to advise oa follow-up promotioral
activities. It was composed as follows: A. Chavez J. (UNDP}; ¥. Simons (ICD);
J. C. Ramaer (Philips' Gloeilampenfabrieken, Eindhoven); P. H. Pijs (Ihilips'
Pilot Plant, Utrecht); F. R. Bradbury (University of Stirling) (ex offlcio);
N..X. Rao (Massachusetts Institute of Techrology) (ex officio); B. Crowston
(UNIDO) (Workshop Co-ordinator).
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CONCLUSIONS AND RECOMMENDATIONS

The particirants in the Workshop agreei that the list of issues formulated
at the final plenary meeting (see annex IV belcw) was iumportant and should
provide the basis for a set of guide-lines tc facilitate the choice of technology
in electronic and electrical assembly industries suited to comnditioms in

developing countries.

The participents also agreed that the choice of technolegy called for
dynamic interaction among investors/entrepreneurs, suppliers, Governments and

international organizations.
On that basis they made the following recommendations:

1. The guide-li:es should be designed chiefly to serve the needs of the
investor/entrevreneur and the supplier; they should also focilitate the
Government's role, if any, in the selection process and shcuid promote greater

understanding between all parties involved in that precess.

2. The guide-lines should incorporate the issues identified during the
workshop and should reflect the dynamic interaction experienced by participants

in dealing with those issues.

3. The structure or the guide-lines is important and requires considerable
thought. The issues identified should be presented in 2 way thet will reflect
the dynamic context of decision-making. It is suggested that UNIDO consider
several approaches to structuring the guide-lines, parvicularly the one outlined
in the report of Working Group I (reproduced in figure I bhelow), taking into

account any further written contributions from par-ticipants.

L. The final distribution of the guide-lines will oe confirmed by the
Workshop's Executive Committee (representing the sponsoring or-ganizatioms),
taking intc account the normal distribution practices of UNIDO and the
recommendations made by the participents regarding priority audiences in the

developing countries.
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I. ORGANIZATION OF THE WCRKSHOP

A. Date and place of the Worksh.p

The Workshor on Seleciion of Technology for Assembly of Electronic
and Electrical Products, organized jointl:- by UNIDO, UNDP and ICD, was convened
at the Philips Pilot Plant, Utrecht, from 4 to 8 May 1981.

In addicion to the representatives of UNIDQ, UNDF, ICD and Philips, the
following 15 participants from developing coun*ries, acting in their individual

capacities, attended the Workshop at the invitation of UNILO:

H. Ali, Manufacturing Manager, Texas Instruments Malaysia

J_.K. Asare, Acting Managing Directsr, Ghana Industrial Holding Corporation
R.G. Chase, General Marager, Barbados Industrial Development Corporation
M.L. Choy, President, Korean Microsystems Inc., Republic of Korea

A.C. Hamdi, Head o2 Sector for Communications and Imstrumentation,
Egyptian Iron and Steel Co.

B. Hilia, Ministry of Industry, Morocco
W.K. Kiiru, Project Engineer, Ministry of Industry, Kenya

P. Luo, Vice-Chairman, Science and Technoluogy Cormittee of the Fourth
Ministry of Machine Building, China

P.A. Maganya, Industriel < .- nics Engineer, Ministry of Industry,
United Republic of Tan.. :ie

W.G. Michael, Head, Planning ani Projects Department, Ministry of
Industry, Ethiopia

B. Nasiruddin, Bangladesh
A.D. Vianna, President, Microlab S.A., Brazil

G. Villeli-Pardo, Capital Goods Industrial Promoter, Nacional Financiera,
S.A., Mexico

S. Wajnberg, Executive Secretery, Interminister.al Executive Group for
Components and Raw Materials, Ministry of Communication, Brazil

T.Z. Zeren, Systems Group Chief Engineer, PTT Electronic Communication
Equirment Factory and Laboratories, Turkey

3. Ovening of the Workshop

The Workshcr was orened by 2r. J.C. Ramazr, Vice-Chairman of ICD ard
Zirector of the 3ureau fcr International Zconomic FRelations, N.V. Phi.ips

iceilampenfabrieken. He saii that ICD had teen fcunded in 1979 to prcvidse

w

ilalcgue between the leadsrs of industry, Zovernments and international

O
'3

gzrizatione, rarticulariy =he United Nations system. ICD made the skills




and experience of its members available, where practical, to support the

industrialization of the develcping countries.

He went on <o describe the svecific experience of Philips in developing
prciuctive capacity outside the Netherlands, involving the transfer and
adaptation of technology. 3By 168C, Philips had established 50 factories
outside tkbe Netherlands, of which 25 were in developing countries. They vere
supported in turn by two pilct factories, one at Utrecht for the more labcur-

intensive prccesses and the other at Eindhoven for advanced technology.

The representative of UNDP said that UNDP had been interested for some
time in finding weys of helping “he developing countries to create new
industries that would be competitive in the markets that were co be served.
UNDP therefore attached considerable importance to the Workshop; it had
approved a project financing the inputs required for the participation of
experts from developing countries and had invited UNIDO ti become the executing
agency. UNDP woul( follow the deliberaticns of the Workshop with a great
deal of interest, since it recognized that the meeting was experimental both
in terms of the methodology for drawing on the know-how of private irdustry,
as well as researching and trying to provide guidance to other develcpicg
countries on the basis of the discussions on choice of teckuology. The
Workshop therefore represented e unique opportuniiy to break new ground

in that area of development activities.

2. Election of the Chairman

f.R. Bradbury was requested to chair the Workshop.

D. Documentation

A list of documents prepared for anl presented at ihe meeting together
with 2 list of the reference material used for the Workshop, is contained in

annex II below.

£. Summary of Tresentations

“re Head ¢? the Zevelopment and Transfer of cchnology Branch of UNTLO
pragent24i 2 pager on -he experiznce of TUINC 1In the transfer cf technology

I2/%3/339/%) . His tater outlined *the mandate of UNIZO in the field of
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tragsfer of technology and refer ue Uni
on Science and Technolcgy for Development, neld at Vienna in 1979, and the
Viennz Programme of Action cn Science and Technology for Development,‘

which nad been adopted at that Conference. He then outlined the factors that
affected the transfer of tecanology and explained the significance to the
developing countries of the so-called "breakthrougk”" technologies, which
included genetic enzineerirng, micro-electronics and microprocessors and new
energy technologies. Finally, he referred to the rohotization cf assembly
equipment and the significance of that development on the industrialization

prccess i the developing ccuntries.
Background papers were presented by three particij uts.

Mr. Villela-Pardo (Mexico) describedi the Mexican erperience in the
electronic industry (ID/WG/339/10). He noted that some 6,000 parsons were
currently employed in that sector and thst it was principally an assemhly
industry, dependent upor foreign firms for the design and technology of its
products and parts. The development of the local indu.cry had been hindered
by the lack of an ample research and develnpment base, by the scarcity of

local compenents or adequate quality ar? by a shortage of trained personnel.

Mr. Nasiruddin (Bangladesh) pres-nted a paper taking a critical look at
the assembly of television receivers in Bangladesh (WG/ID/339/11). 1In it, he
reviewed soms ¢f t!~ majo~ problems related to the assembly of television
receivers in his country and proposed some possible solutions. 1In considering
the possibility of local television assembly, Mr. Nasiruddin made e critical
appraisal of possible benefits, including the crestion of employmeunt, the transfer
of technology, foreign exchange savings, apd the overall cost-benefit vo the
consumer. Those cousiderations were dealt with at length in the paper,
which was particularly relevant *.0 smell-scale television assembly onerations

of ur to 50,00C receivers per year.

;/ Revert o. the inited WJa.ions Conference on Science and Technulogy for
Developrent, Vienna, 5-21 Auzust 1979 (United Netions publication, Sales No.

-

£.73.2.21 and ccrrigenda), chap. VII.




Mr. Wajnberg (Brazil) presertea a paper on the electronics sector in
Brazil {ID/WG/33%/12), which dealt with the manufacture and assembly of
television receivers iIn a developing country with a large internal market.
Mr. Wajinberg explained that, as an irnitial stage, a2 country snould import
componerts and assemble reczeivers ard at the same time organize and train its
humen resources. As a second stage hz advocated the gradual substitution of
locally produced for externally supplied components and the initiatiou cf
local product design. He went on to make a gquantitative assessment cf the
growth of the Brazilian electronics industry and included a section on

electronic sub-contractiug activities in t'ie tax-free zone of Manaus.

Two other background papers submitced to the Workshop (ID/4G.339/3 and
ID/WG.339/4) summarized the supplier's technical proposal for the establishment
of & television assembly plant. The design of “he Workshop reflected the
dynamic intervelationc of the main parties involved in the consideration of
a major investment in an electronic assembly industry and the required choice
of technology. Within that framework, the key document that provided the
basis for discussions in the "game-playing" process was tke supplier's technical
proposal. The proposal was not designed to provide a solution, on the contrary,
it was introduced in order to allow participants to analyse the effects »f
different variables and then negotiate improvements to suit the investmenw
objectives, while also taking into account the govermment policies of the
three anonymou: countries used in the "game" nrocess. The supplier's
technical proposal was tebled at the meeting and reviewed for the participants
by Mr. P.H. Pijs, Plant Manager of the philips Pilot Plant at Utrecht.

The proposal showed the alternative technologies that could be selected
for the establishment of a televison assembly plant over a range of prcduction
capacity of up to 200,000 small-screen television receivers per year. The
proposal included the supply of the necessary plant and equipment and kit
components, as well as technical assistance, including the training of the
required personnel. 7Twc alternative approaches were embcdied in the proposal,
namely, the current aitomated technology and the adapted form for lower capital
investment and increazsed manual work content. The investment expenditure
contzinei in the prorcsal and the preduction costs for the two approaches

capacity up to 2LC,300 receivers per annum were




calculated on the basis of one particular location. In order 1o enable

the participants to relate the proposal to differeat locational factors and
other coaditions, UNIDO had prepared data sheets for three anonymous countries.
The data sheets were essentially industrial investmeat profiles, giving
information on the Govermment's =conomic policy, the regulations gcverning
private and public foreign investment and the comparative advantages o7 the

manufacturing sector. They applied to:

(a) A country witk a small internal market;
(p) A country with a large internal market;
(c) An exporting country with a large-volume market.
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II. METHODOLCGY CF THE WORKSHOP

Th
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Workshop was centred arcund a dynamic process of role-plaving by four

tyzes of functional groups, namely the '

'supplier" grcup, the "working” group,
the "boss" grour ard the "advisory”" group. There were three working groups
based upon market orientation. Each working group was composed of participants
from developing countries, who were playing the rcle of receivers of technology.
The sessions were divided between private discussions of the supplier's

prcposal and peetiags with the other three groups - "supplier”, "advisory” and

"boss", as described below.

A. Inputs

T e supplier's technicel prorcsal for the establishment of a television
assembly plant gave the basic information used at all the group sessioms.
The proposal contained a full description of two variants ¢f the techmology
that would be appropriate for the television assembly sector, togetner with
their capital investment and operating costs for various levels of production.
Ar outline of the proposal was included in the documentation (ID/WG.339/3).
In addition, industrial investment profiles of three anonymous developing
countries were provided (one for each working group), to permit the choice
of appropriate tecknology to be considered in the context of the actual

economic/fiscal conditions prevailing in the selected developing countries.

B. Procedure

The way in which the groups interacted with each other is set out below.

Session Working Working Working
group I group IT group IIT
1 Boss Supplier Advisory
2 Tree Boss Supplier
3 Advisory Free Boss
L Supplier Advisory Free
5 Tree Suprlier Advisory
6 Aévisory 3oss Supplier
7 Surplier Trae Boss

3 30ss Advisory Free
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supplier grour, the adwvisory group and the "hess" group. The sessions with the
advisory grougp vere scheduled immediately before, or after, the free sessions,
sO as tn allow flexibility in the time allotted to the two activities. Tt
should also be recorded that before *he sessions each workivg group was given

time to discuss the propcsal and to formulate and ree negotiati strategies.
e g

The supplier group was composed of three industrial executives (with
commercial, legel, ani engineering/plant management expertise) and was briefed
to he gererally representative of the suppliers of such fechrology rather than
of any particular firzm. The group was adble tc offer various points of view

on the adaptation and selection of technology.

Tne participants from developing countries were assigned to the three
working groups. Each groun, as far as numbers permitted, incliuded entrepreneurs,
technologists, legal advisers and government officials; each had a designated
chairman and a rapporteur. The membership of each of the three wcrking groups
was chosen to be representative of a recipient developing country with different
market orientation ~ small domestic, large domestic, large expcrt - and the
industrial development profiles were allocated accordingly. Each group
negotiated with the supplier group the best way to formulate from the proposal
a choice of technology and equirment to make the required products with optimum
benefits, given industrial development profile conditions prevailing in the

developing country concerped.

The "boss" group played the executive decision-making role, interecting
with each working group and reviewing the emerging ideas as they developed
from sessions with the supplie» group. The participants in the group comprised
representatives of UNDP, UN1DO and ICD and the UNDP consultant, who acted

as chairman.

The adrisory group had the task of ensuring that fu.l consideration was
given to the putlic seczor issues involved in the establishment of new industries

in the developing country. In particular, gcvernment measures and

ct

reguirements were elatcoratel for the werzing groups' consideration. The
aévisory group was cczpcsed vrimarily o7 representatives of United Hations

organizaticns. Theilr z—zin zoncern during

ct

ne sescsions was to ensure that +<he
wiler implicatizns relevant not only =c zoverament pelicy »ut also to any
regicaal or inTzrregicnzl pclicies werz 2onsidered as part of the selection

rocess.

o)
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C. OQutputs

Zach working group was asked to produce an In-~depth analysis of the
process of techrnology selection, with particular reference to its choice cf
production facilities required for the conditions prevailing in the developing
country's industrial investment profile. Each group presented a report,
through its rapporteur, to a plenury meeting of the Workshop. At the same
plenary meeting, the supplier group and the advisory group also presented

their reports ané comments.

ter the presentation of the group's reports, the participants in the
Wor_ghcp, in plenary meeting, under the guidance of the Chairman, identified
and discussed the various issues affecting the choice of investment in the
electronics assembly sector of industry, for the various conditions prevailing
in the three developing countries. The issues identif’ed and their discussion

are reported in chapter IV below.

The Workshop considered at the closing plenary meeting the relevance of the
issues to be formulated into guide-lines on the choice of technology for
investment within the selected industrial sector. The consensus reached by
the participants is set out above in the conclusions and recommendations.
Furtbermore, the participants provided guidance on the preparation and format
of the gnide-lines and made suggestions on the distribution and use of the

Workshor's . -ort and guide-lines.




I1I. WORKS

OP'S ANALYSIS OF THE SUPPLIER'S TYCHNICAL PROPOSAL

A. inputs

The participants in “he Workshop were provided with the comprehensive
suppilier's technical proposal for the ectablishment of a television assembly
plart. In addition, support facilities were provided, including free access
to the staff and equipment in the adjacent pilot rlant and the use of a small
computer to vary the inputs to the costs, profits and cash-flow calculations
contained in the proposal. A description of the computer installation and an

example of a computer print-out are giver in annex III below.

UNIDO considered a survey of the development of the electromics industry
in the developing countries czrried out by comsultants for UNESCO, which showed
that the countries that had developed the ssctor fell into three main groups,
ramely, small countries with a small internal market, large countries with
a large internal market, and countries that had developed the electronics
industry for export. The industrial develomment profiles of these developing
countries provided for the Workshop by UNIDO were ther:fore formulated

accordingly.

The three papers gave details of the “typical"” countries, their general
economic profiles, comparative manufacturing advantages, foreign investment
policies, government economic policies and regulations governing public and
private investments, as well as the comparative advantages of the manufacturing

sector. They were annexed@ to the reports of the relevant working groups.

In order to illustrate the many aspects of technological cnoice included in
the proposal, a film was produced by Philips specifically for the Workshop,
showing both the "simplified" and the current technologies. The technologies
were described and costed separately in the various sections of the proposal,
covering, for example, assembly-line stages and flow chart, investments,
staffing, quality control, maintenance and engineering, materials management,

cost calculations, cash-flow and planning.

B3, Procedure

The participants in tis Workshor (listed in chap. I, sect. A, above)

were divided inte the zhree working groups dzscribed above. The working

[V.2]

rours were the first ster in a process which analysci the jelection of technolos-




according to markeit orientation. A general discusslion {vilowed, lavoivinog

all participants in a series of plenary meestings and leading tc the identificaticn

of the priority issues for the selection of electronic technology.

The workinz groups discussed with the varicus other groups the proposal
for the establishment of a plant to produce a portable bvlack-and-white
television receiver with a 12-inch quick-start picture tube, in seven one-hour
sessions, as described in chapter II atsve. To facilitate a practical and
in-depth analysis, each working group was given access to the facilities in
the pilot plant at Utrecht in which the "simplifled" techmology had been
developed. Arrsngements were elso made to visit the Pilot Factory for Advanced
Technoclogy at Eindhoven, in which the "current” technology was being developed.
The working groups were alsc given access *0 and assisted in making
calculations on the cor .uter (described in annex IIT below) to vary the
parameters suggested cither by the supplier, "boss" or advisory group, or by
the working group itself.

C. Qutputs

After a detailed examination of the proposal, and foilowing interaction
with the other groups, the three working groups presented reports to the
plenary session of the Workshop on the type of enterprisé they wouid recommend
for establisiment in their particular type of developing ccuntry. The full text
of the reports is given in documents ID/WG/339/13 (large internal market),
ID/WG/339/14 (swall intermal market) and ID/WG/339/15 (large-volume exporting

country). A summary of the main findings is given below.

1. Working group I

As a fTirst exercise, working group I, representing the la: ze internal market,
defined the issues and made a flow chart for the selection and transfer of
appropriate technology. The approach was subsequently e.ccepted by tke Workshop
as useful. The chart is referred tc, as such, in the recommendations of the
Workshop, is reproduced as figure I. The group considered that the maximum
volume quoted in the proposal, 200,000 receivers per year, was inadequate
for their type of country. They estimated the local demand from the data
included in *the inves<tment prcofile of the largze developing country as being
some 30(0,00C receivers. The formula used and other factors considecred in

coming to “hat estimate are detailed in Zocument ID/WG/339/13.




The supply of materials reguired for such a plant was given careful

0
ot

censileration and the group estimated that some 4E per cent of them couid he
obtiained locally, thus complying witk national policy and favourably affecting
unit cost. That, however, woculd involve the addition of an extra quality

and testing group in the piant.

The group recommended "simplified" technology to be selected for the
first three years. 1In its view, during that period the learning curve, that
is, the pericd during which the local operators, technicians and management
personnel would become proficient, would be much shorter with the "simpiified"
technology. 1In addition, the group referred to other advantages, such as
lower capiﬁa.l costs, greater flexibility for product changes, and easier care
and mairtenance. However, the group considered that the latest current
technology should be introduced at an early date, when staff skills had been
improved and the capital had been accumulated out of retained profits. All
the initial know-how required to establish the operation would need to be imported.
The group corsidered, however, that the trained work-force could identify and
introduce current technology and equipment progressively after the first three

years of plant operation.

2. Working group IT

Working group II, representing the small internal market, selected from the
proposal the case for the production of 25,000 biack-and-white television
receivers and analysed the profitability of such a plant, assuming it would
cost $US 1.5 million (excluding working cpeaital), with & selling price for
the sets of $US 170. (Government protection would be required to keep T
price that high.) The group estimeted a return on capital employment (tha.
is, excluding borrowing) ur some SO per cent. They alsc showed that there
would be a small net loss of foreign exchange of $1.0C per set. The way in
whizh these figures are arrived were set out i1 the group's findings
(see I3/WG/335/1L).

“ne group made an irteresting analysis of the techrology, current and

futire, which would ne

14

2 20 ze consifiered if such a venture cere started.

After zgreeing with the suppliers that z second generation of televsiorn
=) o4 )
reczi~ers was imxinent ‘In <ne next three years or so) they proceeded t¢
J
diszuss <hne assemdly plaznt fIr The new generation 2f sets. The sets would
e Zezipfned around Integrzted oirouits, the only zelor discrete components




overalil vexelils Lu the countrv

ané recognized that television assembly yielded technology transfer benefits

in the fcrm of improved industrial skills. However, the total investment

n

invoived was sc—e $US 2.0 million, and, as pointed out above, the new
generation of assembly plants employing current technology would require the
assembly of only three major components. Given the small irternal market,
there might well be other cdemands on such capital for ventures giving more
foreign exchange savings, which would alse offer more upportunities for
improving industrial skills, making the provosed investment In television
assembly line technology of debatable value from the viewpoint of naticnal

policy.

3. Working group III

Working group ITI, representing the large-voiume exporting country,

considered the establisbtment of a viable facility to assemble television

receivers in a small-to-medium-sized developing country for the local and
neighbouring market, but also mainly for expcrt. The group found it necessary
to negotiate the delivery of components, product tehhnology and assembly
technclogy, as well as the required technicel assistance for local personnél

to operate and manage the facility. Like the other groups, working group ITT
paid particular attention to the overall cost of materials and components,
which involved an annual wvorking capital at least five times greater than that
required for the plant's capital investment. Moreover, the group stressed the
importance of including material and campcnent management know-~how in the loans

under the overall agreement, a point also stressed by the other groups.

The plant envisaged by the group would initially provide black-and-white
television receivers to the local and neighbouring markets and subsequently
move into the higher-volume export market. Having assessed the "current"
technology as mcre cost-efficient at high volumes and providing 2 high quality
standardized product and having, on the other hand, noted the flexibility
ané lower investment cost of the "simplified" technology, the group decided

to use a hybrid of the two systems as their choice of assembly technology.




The findings of working group III (see ID/WG/339/15) showed that the

mernbers were very much aware of their dependence upon any supplier for rroduct
design technology and the provision of almost all the required components.
They therefore stressed the need to negotiate & joint venture agreement with
the supplier, with the objective of then holding approximately half of the
equity of the company. The demands made on the supplier were:

(2) Tc share the benefits of his research and development of product
design on a continuing basis but, concurrently and more importantly, to assis®

in building up as soon as practicable within the new company a local research
and development capability;

(b) To provide technical/masnagerial assistance beyond the stimt-up
period on a continuing basis at direct cost;

(¢} To provide marketing know-how;

(d) To defer uny royslty payments until the new campany was profitable
or, even better, not to require any;

{e) To permit the purchase of components elsewhere if they cost less
than those available fram the supplier;

(£} To provide technologies and new innovations to improve the company's
competitive position. :

On the other hand, the group offered the supplier, in addition to relatively

low cost and abundant labour, the following concessions:
(a) Freedom from corporation tax for 10 years;
(b) Duty-free importation of machinery and components;
(¢} Develomment loans for 15 years at 12 per cent;

(d) A factory building on long-term rental at a suhsidized rate.

Finally, and bearing in mind the needs of both parties, the group advocated

that the joint venture should be completed on fair terms and in good faith.




TV. CENERAL DISCUSSION

The presentation of reports by each of the three working groups ~ompleted
the "game-playing' par: of the Workshop and led to a general plenary discussion.
In the discussiocn, the participants were no longer acting within the framework
of the assigrned working groups representing three different market orientationms;
instead, each one participated in an individual capacity, addressing himself

to the objectives set out by the Chairman.

The general discussion had two fundamental objects. The first was to
determine whether or not there were significant issues common to all market
orientations, which could be identified as a result of the mock negotiations
held during the meetings of the working groups and further consideration of the
factors that were of sigrificent importance in mnking decisions on the choice
of technology. The second object was to consider, on the basis of the major
issues identified, whether there was sufficient justification to recommend that
guide-lines ©be written as a means of advising potential decision-makers on the
process involved in choosing the appropriate technology. Such guide-lines would
be written after the completion of the Workshop and would follow the advice of

the Workshop on structure and content.

The general discussion explored the insights that participants had gained
from their role-playing exercise, as well as the review of the reports of the
three working groups in the plenary meeting. The general discussior also laid
the groundwork for establishing a consensus that a common basis existed Tor
identifying major issues in the process of selecting the right technology,

regardless ol market orientation.

The focus of the discussion was on technological choices for “he electronics
assembly industry. It was soon determined, however, that the technological
choices could not be separated from the overall process for the consideraticn

of investments in the subsector.

Decision-making was found to be a dynemic process, requiring not only the
direct involvement of entrepreneurs vis-a-vis the supplier but also the
participation of pertinent advisory bodies, as well as taking into account the
interest of the Government in such a venture. The choice of technology was an
integral part of a complex process of decision-meking, which tock place within
the ‘ramework of parareters provided by different parties involved in the

sverazll process,




Technology was understood to be the way that people made and delivered

things. Choice of technolcgy, as discussed in the plenary meetings, was an
irtegral part of che <ctal investment decision. Therefore, the choice had to

be considered by a tear of individuals acting together and focusing on the legal,
financial, marketing ani technical aspects in a co-ordinated and complementary
manner, as well as taking into account governmental policy orientatioms, which

would khave a bearing on the team's choice.

Consequently, it was recognized that the choice of technology within the
above schema needed to be considered with the benefit of governmental guidar-e.
Such guidance could emsanate either from governmentel objectives designed to
assist the industrial development process of a country or, alternatively, from
the Government's responsibility for regulating industrial investments and

industrial operationms.

The general discussion was based on the participant's experience in
recognizing what would be important issues in the overail orocess leading up to
investme..t. Therefore, the goal was to extract the critical elements of that
experience in crder to provide advice to others who might be faced with similar

responsibilities.

The participants gave priority consideration to the matter of who would
receive the advice, since the different parties involved would be approaching
the question of tecnmological choice from different points of view. In other
words, the main objectives of the entrepreneur might be different from those

of the supplier, which in turn could be different from those of the Govermment.

In view of these differences, it was decided that the issues would be identi-
fied and guide-lines possibly written for whichever party seemed most appropriate
within the framework of the decision-making process, focusing perticularly on
possible weaknesses in %ringing about a common understanding of the actions that
would be needed to %ackle specific fundamental issues related to the choice of .
technclogy.

While maintaing a broaé approach, the participants recognized that the
principel aim of any advice <o be given would be centred on the entrepreneur
or investors vi.-d-vis zheir negotiations with the potential supplier of
tezanclogy. At the seme time, however, it was also important to provide advice

Wwithin the context of <he rnz=icnal Interest, as articulated by the Governmenz's
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Since decision-ma.king wAas /& dvnamic nrocess, resmndins +& ever—ch ﬂ'"‘lléiﬁg

situations, longer-term implicatiocs of Jecisions made at any one time were
aiways an ilmportant consideration. Therefore, the entrepreneurs' strategy must
be built arcuad goals that took into accourt the particular factors operating
in the sector, the possible rate and direction of technical and economic change,

and the inevitable interdependency of the Government, industry and the supplier.

Participants highlighted certain features of technological choice that were

so vital to the sector gnder review as tc overshadow ocher major issues
rormally considered in a; investment situetion.

_ For example,-television assembly was a rapidiy c~hanging technology.
Current technology would soon become obsolet< as a result of the drastic changes
broughl abcut oy the introduction of silicon chips. By making it possible to
encompass a great deal more electric circuiiry in less space, silicon chips
eliminatcd the need for the current practice of assembling compoments from kits.
Thus, choice of technology in that subsector of tre electronics industry must
be made with a thorough knowledge of the stute of the art and of changes that
might be expected to take place in the next two or three years. Curreat
technology might become outdated by that time. The systems for the assembly

of black-and-white televicion sets, which currently involved some 750 parts or

of colour television sets, vhich required abcut 3.700 parts, would be considerably

simplified a.d the necessary circuitry could be drastically reduced to perhaps
a dozen componer* parts. Such a change in technology would revolutionize the

assembly of such products.

Another important factor brought out by the Workshop in terms of investment
costs was the fact that the working capital required for components could be
from five tc ten times more than the investment capital for plant and equipment.
Therefore, it was of priority importance in the investment decision to consider
all those elements associated with the purchasing, storage, utilization and
agsembly of such a large stock of components and the cost of the financing

required to underwrite the operations.

In the light of the above significant features of the electronics assembly
industry, it became apparent that any choice of technology needed to be highly
flexidle so that equipment Zor the assembly and the prccess lines could easily
be modified to zccomodate Zifferent <ynes of products or changed drastically

for use in some zompletely different tusiness.




In that regard, the possibility of establiching 2 long-term association

with the supplier of =he technclogy wes considered an impoitant factor which
would have a significant ‘nflience on the decision-making urocess. Such an
association would alsc provide a fficient degree of confidence in the long-
term prospects for the investment if the supplier's obligation to provide
appropriate technological support services included the responsibility for
keeping production facilities technologically up-to-date. The greatest
assistance a Government could provide local entrepreneurs would be to maintain

economic stability, <hersby facilitating sound future planning.

In the context of the above brcad but significant features of electronic
assembly work, it was apparent that one strategy applicable to any courtry or
entreprereur entering the business would be to acquire & hyorid of a simplified
and current technology. Such a move would permit the entrepreneur and his staff
to learn the business as quickly as possible, so that within three or four years
the enterprise night be ready to acquire the current technology that had become
current by then. Such an approach would obviously also facilitate changes in the

product line.

Within that strategy, the entrepreneur ought to begin developing a research
ané development function. More important still would be the development of a
Process develomment capability, so that improvements could be made in the
production lines and the plant would not be dependent upon the supplier »f the
tecbaology.

It was agreed that the strength of the enterprise would be closely related
to its ability to become technologically independent. That, in turnm would
depend on the willingness of the entrepreneur to undertake process development

activities in order to innovate products for his markets.

Therefcre, in assisting entrepreneurs to enter the electronic assembly
industry, Governments should give priority emphasis to the development of
engineering and management skills, ensuring that the physical infrastructure
cf the plant was flexible enough to adapt to new product lines, to different

product ranges, and ultimately to new technologies.

It was on =he tasis cf those considerations that the meeting addressed

ivself ¢ the iientificaticn o important “:isues that would have a significan:

a




V. ISSUES

A paper outlining =he issues toc be considered by the Workshop (ID/WG/339/5)
was circulated %o particizants before the meeting. The paper provided a support-
ing framework for the Workshop and listed a range of areas and topics that

participants were invited tc use es the starting point for their deliberationms.

The scope of the issues to be cousidered when meking a choice of technology
was portrayed in diagremmatical form at the meeting (see figure II below). It
will be seen tha*t the central circle is the starting point for most approaches tc the
problem, representing the techno-economic outlook of the enterprise cor entre-
preneur. It encompasses the total range of inputs and outputs of the enterprise,
as indicated in figure III below, which shows that there are a number of issues
related to the techno-economic functioning of the enterprise that must be taken

into account.

The outlcok of the enterprise, of course. is only one of the factors

determining the choice of techrology. The national policy issues, depicted in

" figure II as the circle surrounding the enterprise, are equally important.
There is a two-way connection here., The enterprise is dependent upon national
policy and its instruments, for example, import regulations and use of foreign
exchange, whilst the national economy, for its part, will look at the new techno-
logy introduced through the enterprise as part of its techno-economic develop~

ment.

Beyond the national outlook are the wider-range factors depicted in figure

II as the outer circle, to include world technology, trade and polities. T

Any decision process must take account of all these interests and the wedge
cutting across the three circles labelled as "strategies and goals” is meant to
indicate the scope of the decision process and its relation to the demands of all
three domains shown in the figure. There is a further very important element in
the decision process leading to technology choice, and that is the way in which
the situations change +wZth *time and that toco is illustrated conceptually in

> -

figure II.

—

n rresenting =he lsszues, i1t is cconvenient to do as the Workshop did and

§

take them in two malor zrcups, first those of concerning the enterprise or

entrepreneur, ani secznily, those cencerning <he nation. The issues that were

1

iden<ified in the Werzznzrt fell mainly iIntc those two groups., There was freguen:




reference, of cocurse, to the wider international issues, particularly with
b ? &

regard To electronic troduct technology, which Is In a state of very rapid

development. Cne of .ze issues discussed frecuently was the relation of any

-
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rarzicular technclogical acgquisition to the state ¢f the art world-wide.

A third grouping was identified as "strategy and goals" or "implementation",
but many of the points made here were inescapably and properly taken account of
in the issues facing che enterprise or the nation. Under the heading of strategy
and goals, however, some important topics were considered, notably the .implemen-

tation of technology and the conduct of negotiations with suppliers.

The emphasis that was sought in both the issues and guide-lines was the
interaction along the axis joining the suprlier and enterprise, Govermment and

international agencies showing a strong interacting role.

The issues that were emphasized during the working groups' study of the
supplier's technical proposal and in the sutsequent plenary meetings are sum-
marized in annex IV below. The nature and significance of the issues are ex-

panded upon briefly in the following sections.

A. Tbe enterprise: techno-economic factors

1. Markets

Clear.y the important issue is the estimation of demand for the products
of selected technology: market segments, total size, expected market share,.
The range of products to be manufactured and their specification in relation

t0 user needs should also be assessed.

The probable future expansion
the technology and the relation of

shotlé be taken into consideration

The nature ¢f the compeiition
will ©te protected by import duties
account.

oretective barriers on the success

Zzport mervet crrertunities
incrzasing sal=zs sutstenzially Ty
set zzzinst the uncer<zinties inh
nigrly competitive tut z13C runs t

The prcbable impact of the eventual reduction or elimination of such

acture nrotect

and diversification of demand for products of

market growth to expanding production capacity

as far as vossible.

and the degree to which the domestic marke+

on competitive products should be taken into

of the enterurise will need to be projected.

should be ass2s35ed. The attractions of
exzorting < regicnal neightours have to be
erent irn exz2r:i ctusiness, which is nnt only

ing short-lived if neighbouring
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The degree to which business risk will be accepted by receivers of tech-

nology and the degree to which it may be possitle (or desirable) to offset this
by joint venture arrancements with the technology supplier should be {sken into

account.

Pricing policy ané expected demand elasticity in the dcmestic market are
alsc factors to be considered. Who are the price-setters and how does this

affect export possitilities and hence the investment appraisal?

Market development and the associated problems of marketing are important
for assessing the pattern of demand and the achievement of targets; There is
a range of issues here, less emghasized terhaps in the Workshop because the
prooosal assumed that product sales and distribution to final users were not
the responsiblities of the entrepreneur, whose problems ended at the end of

the production line.

2. Technology

The dominant issue in the choice of technology ccncerning technology per
se is the exgected high rate of change of both product and process technology
and the degree to which the acquired technology would be flexible enough to

accomodate any changes.

A related question is the degree tO which assembly-line technology should
be decdicated in its equipment and plant to a specific product. The acquisition

of a flexible and adaptable technology, as against a product, is an important

issue in the choice of technology.

The timing of entry into electronic essembly line technology is another
related issue. Is it already too late for simple assembly technology and
should the acquisition of highly automated plant be preferred? This question
is related to that posed in the zrevious paragraph, in so far as the highly

automated line may be less adaptable than a2 more manual version.

In choosing technology, “he strategy and goals ~f the entrepreneur as
regards zrowth, expansion and diversification is a cdecisive factor and the

issue is how will the acsuirei technclogy lend itself? to expansion end to the

1

manufacture of products other tnan the one it has teen designed for?

An early ster teowarids iiverszification mary te taken by "integrating", that

is, by =aking over for lceal manufacture scme ¢f the components comprising the

".e - y . ee
71t creovided tio the

»5 27 <ne %sahnclcgy. One issue in the choice cf




technology is the identification of such ccmponents and the mrovision of

resources (eguipment, materials, skills) for their lecal manufacture.

The locel supply of materials and certain components ("scurcing”) may
come from outside the firm acquiring the technolcgy but within the country in
which it is located. It is possible, for example, that one manufacturer of
components may supply many assemblers in a region ard seek to achieve in this
wvay scme of the economies of scale that large-volume production brings. Govern-

ment encouragement of this approach is likely.

Like components, materials may be from local sources and again Govermments
are likeiy to encourage this approach in order to assist national econcmic
development. The quality of materials so "sourced" is an important issue
because of the dependency of the performance of the product on the quality of

materials used in its manufacture.

There is an issue of standards and specification that all enterprises
taking on new technolegy must face, in developing and developed countries alike.
Cross-border trade and commerce is inhibited by disparate standards and an issye
for enterprises or & regional and eventually world hasis is to secure compata-
bility. A similar consideration applies to compatibility of equipment and parts:
entrepreneurs, as buyers, are benefited by such compatibility in so far as it

permits multiple sourcing znd, hence, competitive tendering.

The infrastructure of the receiving country is a major issue to be considered
in choosing technology. Infrastructure is a term embracing the total business
and technical context or enviromment in which the azquired technology .ust operate.
Any inadequacies in the infrastructure, be they in transportation, communication,
utility suprlies (for exampie, pc-er and water), meintenance and revair services,
engineering services, toolmaking, sources of information on business and techno-
scientific matters or research institutes and associations, will serisusly
limit the effeortive operation of the technology. This issue may be outside
the competence of any individual entrepreneur to resolve and/or overcome but
in deciding on the choice of technology there has to be a recogniticn of the
constraints that may be imposed by infrastiruciurzl deficiernc
to which the technology chosen remains effective even under Eifficsult crperating

conditions.




The entrepreneur acquiring technology that is new to him may need to
continue dealing with the technology supplier or other source in order to
ensure a progressive ucdating of nis croducts and prcocesses. This is an issue
the selectors of technclogy will w.sh to raise with their suppliers when dis-
cussing the inclusion in the contract of a ccntinued updating of the technology

acquired.

The issue of continuous linkage with an external source of technology is
invariably related to the overall critical issue of what degree of tecnnological
and marketing independence the entrevpreneur seeks. In planning his strategy,
he must carefully evaluate the "point of entry" (that is, simplified or current
technology or a “hybrid") the rate of staff training he can afford, the possihili-
ties for establishing an in-house research and development capability etc. He
may reduce his involvement in such activities to a minimum and accept a high
degree Of dependency on the foreign technology supplier. Alteruatively, he
may maximize his involvement and improve his bargaining pcsition with the
supplier. He may even create a sufficient research/technology base to create

kis own product technology.

3. People

receivers of technology that is new to them must be clear on what skills
and abilities are necessar, for its successful establishment and operation.
Sources of these important factors of production must be identified. A related
issue is the provision of training facilities - by the supplier, by the receiver
or in local colleges or other training establishments. This involves decisions
of whe is to do the training, where it is to be done, how, at what cost, and

how pecple should be selected.

Engineering and management are functions of perticular importance. The
aveilability cf suitatle persomns and the training arrangements for them are
important issues because tuere is often a scarcity of such capabilities in newly
developing countries.

Related to management is the issue of business administration competence
in such tasic subjects zs now %o place an order, how to control stock levels,
now tc plan the flow 27 work in prcgress on the assembly line from station to

staticn and other skills reeded for effective tlant operation. In the televisicn

[\

ssemtlr industry as many as 730 2ompenents mer te invelved in a simple black-and-

white s2% 2nd as many 25 2,270 In a2 sclcur ses.  In such an assembly~line techaclog:,
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ack of materiels mansgesment is of ~ritical inportance for smooth uninter-

rupted producticn and thereby for the cost effectiveness of the whole operation.

Quality control is at least as much 2 "people” issue as & methodological
one. The technology chosen must include quality control and quality assurance
procedures and appropriate testing devices, as well as training programmes for

quality control personnel.

In the process of acquiring tecknology as well as in the normal conduct
of business it is important that entrepreneurs and their employees should possess
negotiating skills. Tkis in turn demands that they be well informed. When
negotiating a contract for supply of technology it is to be expected that the
suppliers will ve powerful advocates of their position and ihe receiver should

be equally well prepared.

Availability of qualified personnel within the enterprise is one matter;
the quality of individuals in the support service organizations and infra-
structure is another, no less important, although outside the control of the
entrepreneur. It is, however, an issue of which one should be aware if only
to recognize it as a constraint. In this category come people in academic and
government research establishments: if there is a lack here of ability to
communicate effectively with industry, their usefulness to the entrepreneur and

his technological/scientific problems will be greatly impaired.
L. Finance

Acquiring technology is a major investment for the receiver and thorough
investment appraisal involving sales, prices, costs, investment, interest,
taxation, profits, and cash flow should be undertaken at the start of negotia-
tions and be updated rapidly as the project moves forward from feesibility

phase to implementation.

in the area of finance the following issues were regarded by the Workshop
as of outstanding importance:

(a) Sources of finance - shareholders, banks and finance houses, Govern-
ment, technology supplier (in joint ventures) - and its cost;

(t) The equity/loan stiructure and the relation of this to the nature of
the ousiness and the acceptance of risk;

(¢} The financial management function in the businesc and the importance
cf =2xchange rates in negctiezions leading to e reccommendation to conduct these

in zne stecified surrency;
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(d) The sources of funds from the Government or bvanks for new ventures;

(e} TFipancial incentives in the tax system Tor the =stablisiment of new
technologies.

\ N
.

forms or structures of the transfer of technology

The variety of organizational forms for the transfer of technology is an
important consideration. These range fram licensing (vith or without know-how)
through turnkey projects to joint ventures with shared ownership, direct foreign
investment, or acquisition of a company. The choice depends on many factors
but especially on the receiver's techrical and business experience in the
technology being acquired. In a situation of rapid technical change and high
competition a joint venture, to share risks and technological developments, has
attractions but there may be reluctance on the part of suppliers to enter small
undertakings on this basis. There is also the issue of independence to be set
against shared ownership. (See below.)

The choice of turnkey versus "unbundled" technological projects was regarded
in the Workshop as an important issue. Those responsible for selecting technologv
have to compare the convenierce of turnkey projects with the loss of freedom in
choice of equipment ard plant surpliers and, perhaps more seriously, the loss cf
the opportunity to learn during the construction, start-up and initial management
of a new technological project.

Because of the importance of the management function to the success of an
enterprise, consideration may be given to a management agreement as part of the
technology acquisition contract, but such arrangements are likely to be of limited
duration, to cover the early stages of operaticn of the production line. However,

continued reliance on such assistance is not recommended.

B. National policies

1. Economic considerations

Governments should approach technological choice mocesses fram an appreci-
ation of tne relation oi the technology in question to national industrial and
technological development policies and strategies, and should make judgements

vasei on the established priorities and time persnectives of such strategies.

The instruments of such volicies include legal supportive measures,
such as pioneer industry law, sxport iIndustry development law, export promotion

law, ari approvoriate financial and fiscal measures such as tax incentives, loans,
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guarantees, foreign investment law and regulations and the promotion of research

and development (including promotion ¢f the commercialization of its results).

Y¥ational policies and regulations also Impinge upon the availability of

foreigr exchange for purchases and the contrcl of imports through licensing.

Payments of royalties and psyments for technicel services by the supplier
and, in the case of joint ventures, the transfer pricing of supplies and products

are also subject to govermmeut scrutiny and regulations in many developing countries.

The policies end instruments of Govermments constitute an interlocking
pattern, which may influence the decision process with respect to technological
choices. The issue here is the need to acguire and adapt technology which both

conforms to and takes advantage of its national economic and fiscal enviromment.

Govermments in receiving countries may have policies which affect the prices
manufacturers can charge for their products, the instrument here often being a
tax on the products if they are non-essential goods. Such charges will be
an important element in the investment appraisal of the entrepreneur, having

a substantial effect on the cash flow of the venture.

The government measures for the protection of the prcducts of domestic

industry, referred to at the beginning of this section, are crucially important

for product pricing by the entrepreneur acquiring assembly-line or any other
technology. Some Governments, however, see dangers in the overprotection of
domestic industries and their policies may tend towards the eventual liberalization
of trade, with the object of exposing their industrial concerns to the stimulus

of foreign competition. A careful probing of govermment strategy on these matters
is evidently an issue of great consequence in technology choice and investment

appraisal.

Another economic aspect of choice of technclogy at the govermental level
is the role of external financing to facilitate payment for technological supplies.
This issue is one which receivers may explore with potential suppliers of the

technoiogy they seek.

2. Tecanclogizal considerations

Ir. addition to economic development zclicies, Covernments of receiver
countries are lixely to have technological zclicies ané strategies, to wn

chosen technology will ve expected to ccnferm.
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Cne of the central features of technological policy Szr Jovernments 27

e the reduction of ctechnological

(&)

develoving ccuntries Is lixely o
dependence. Figure II shows that 10 country, developed or developing, can e
totally independent of world-wide technological growth and develorment, Zut

a realistic aim is to raise local levels of technological capability so that

the initial dependence on foreign sources of technology can become an inter-
dependency, with a two-way flow. Therefore, Govermments of developing countries
will regard as an important issue the coutribution an acquired technology may de
expacted to make to the country's overall technological capability. Are the
administration and technical skills of managing the enterprise transferable?

What are the linkages: do the products provide a base for technological expansion?
What are the demands on the technology for quality control and quality assurance
processes and procedures? Can the acquired technology serve as a vehicle for

the subsequent development of technologies emerging from govermment institutes

or universities?

The Workshop identified infrastructure as an important issue for both the
Govermment (as the main provider) and the entrepreneur (as the user). Physical
infrastructure (communications, road, rail, ship end air transport, public
utilities (energy and water supplies)), and technical infrastructure (training
facilities, schools, universities, colleges, rezearch institutes, service organizations,

information services): all are important aspects of technology choice.

Any technology is completely dependent upon its infrastructure for effective
functioning. The demands made by the technology on the infrastructure elements
(toth physical and t.chnical) referred to above must be carefully assessed and

discussed with the Government as well as with the suppliers of the technology.

Although capable people are of critical importance to an effective infra-

~*..ure, they are not the only prerequisite; the infrastructure must also

[ At
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o > the appropriate organizations and administration to be useful: gcod

Us

"~ ., engineers and technclogists cannot tecome effective without them.

The entrepreaeur cannot create his own infrastructure, this being a task

ry

Jor the Sovermment: it is likely, nowever, that the new technology may itsel
contribute to the naticnal infrastructure: television sets may be seen Ty
Governments to offer an important channel cf communication between the Covernment

and the populace.
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One issue that Governments and international organizations must deal with
is that of agreement on cstandards and specifications to facilitate trans-border

trade in components ardi equipment.

Collaboraticn between the public and rrivate sectors can be advantageous:
to private business by providing a market for its products and to the public

sector by raising national technological competence and independence.

3. Social implications

A major issue affecting a nation's choice of technology is its effect on
employment. In the case of electronic assembly-line technology, the more
labour-intensive variant of the technclogy may be favoured by Governments, since
it employs more peovle than the more automated forms. The issue is not straight-
forward, however, since the numbers employed in either variant are small and
automation can improve working conditions by elimirating heavy lifting and

uninteresting repetitive work. Television sets may also be cheaper when made
in iarge nurbers by automatic techniques.

Wh?lst availapility of skills and knowledge are important to the entrepreneur,
the Government ma: look to new technology to raise the general level of skills
in the country. Govermments may be celled upon to provide training and education
programmes to meet the manpower inputs required by the developing national
technological competence. A serious issue for the enterpreneur in this respect
is to be assured that the requirements of the technology for skills and manage-

ment can be met in the new location to which the technology is to be transferred.

A national sccial issue, illustrated by the television set assembly-line
technology, is the question of what contribution the product makes to community
life. Often, imported foreign-made sets can be cheaper for the consumer.
Imported sets may, however, involve an economic cost (foreign exchange) and a
social cost (lack of emplcyment). Governments must hence consider the various
trade-offs in terms of national objectives. The Governments must be prepared to
offset cost against the technological policy issues listed in the previous
section. The educational and political value of television sets may te an
important factor in the Government's cost-benefit calculations for the proposed

acguisition ¢cf technclogy.
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C. Strategy and goals

1. ZInterprise

Zntrepreneurs who have to make a decision on the choice of technology for
electronic products should have a strategy, even if it is nmot explicitly stated.
They should have objectives, both long-term and short-term; they should have
a realistic understanding of their strengths and weaknesses. They should also
be aware of competition, foreign exchange constraints, competing claims on
governﬁent resources, lack of management and technical skills, and the rapid pace
of technological change. The issue faced by the entrepreneur, therefore, is how
to shape his strategy to eaable him tc reach his goals with the resouces at his
disposal, taking into account the various constraints as well as national goals

and priorities.

All of these issues are dynamic in character °nd influence the fluctuating
business and technological enviromment (see figure II below) in which the

entrepreneur operates.

To make successful decisions under such difficult conditions there are
two essential conditions:

(a) Thorough preparation, including early discussions with government
and financial organizations;

(b) A negotiating strategy with tecbmnology suppliers which provides
opportunities for successive renegotiation, as shown in figure IV below.

At the tactical rather than the strategic level, the entrepreneur should
prepare carefully for his negotiation «ith suppliers by obtaining the guidance
of relevant parties (notably the Govermnment) and by recognizing the strengths

and weaknesses of the suppliers with whom he bargins.

As one Workshop participant warned the price quoted for the supply of
know-now, if itemized, may be & poor criterion for selection, since the total
investment will greatly overshadow the cost. Another important factor is the
reputation and reliatility of the supplier, particularly in regard to after-

sales obligations.

Z. zovernment

The Government of the receiving country, as well as the entrepreneur,

shculd consider the choice of technology in dynamic strategic terms. Ffor the

Sovernment, nowever, the acquisition of an individual assembly-line <technology
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The likelihood of decisions and technological growth being effective will

be enhanced if the Govermment's overall strategy is both widely known and stable.
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Figure II. Dimensions of the cheoice of technology




Manpowver
Professional
Craft

bad&Sr

rigure III. Tecnnological inputs and outputs

Techrology

Competition

J

wIMmnc




|
Ca)
[g¢]

oI Tl
o]
(o]
‘o <t
O K-
wn
m
H

Discussions with
supplier f

Discussions with
Government

List of factors
to be consideresd

Review of general
country data

Is ves
proposal i

cf the Jdecision process

acceptable?

Receiver makes
counter-proposal

Review with
supplier

|
|

-y

Sign an
agreement

|

Surplier makes
counter-proroszl




4 May 1981:

5 May 1981:
6 May 1981:

T May 1981:
8 May 1981:

Annex 1

PROGRAMME

Opening statements
Explanation of the Workshop concept by UNIDO

UNIDO presentation on its experience in the transfer of
technology

Philips introduction to the Pilot Factory and case history
Presentation of the supplier's technical proposel

Tour of the Pilot Factory and explanation of facilities
Presentation by Micipmts from three developing countries
on national experiences in the electronic assembly industry
Sessions 1-6 of the three working groups

Introduction to Philips with audio-visual presentation Tour
of Philips Pilot Factory for Advanced Technmology, Endhoven
Sessions T and 8 of the three working groups

Presentation of the reports of the working groups
Formulation of the coneclusions reached by the Workshop

Identification of priority issues for the selection of
technology lessing to draft recommendations

Adoption ot the conclusions and recommendations
Concluding activities




AnnexAIE
LIST OF DOCUMENTATION BEFORE THE WORKSHOP AND SELECTED REFERENCE MATERIAL

UNIDO documents

Symbol

ID/WG/339/1 Agenda for the Workshop

ID/WG/339/2 List of participants

ID/WG/339/3 Qutline of case ;tudy

ID/WG/339/k Workshop methodology and outline of case study

ID/WG/339/5 Issues for comsideration

ID/WG/339/6 Adapting techrology - an example from the
electronies industry

ID/WG/339/7 Technology transfer in Malaysia

ID/WG/339/8 Caribbean electronics industry

ID/WG/339/9 UNIDO's experience in the transfer of technology

ID/WG/339/10 The Mexican experience in the electronic industry

ID/WG/339/11 A critical look into the assembly of television
receivers in Bangladesh

ID/WG/339/12 The electronic industry sector in Brazil

ID/WG/339/13 Findings of Working Group I

ID/WG/339/1k Piadings of Working Group II

ID/NG/339/15 Findings of Working Group IZI

ID/W/339/16 Report of the Workshop on Selection of Techmology

for Assembly of Eectronic and Electrical Products
in Developing Countries

Restricted document supplied by Philips?®

Surplier's technical proposal for the establishment of a television
assembly plant

Selected reference material

Industry Council for Development, Industrial Statesmanship for an Independent
World: Proceedings of the Second ICD Develomment Symposium, Convened at Geneva,
2 July 1980 (Nev York, Industry Council for Development, n.d.).

4. Kuilman, "Transfer of industries to developing countries” (summary of a state-
mer+ made a2t <he Seminar on Transfer of Technology and lnternational Division
53¢ Labzur, srganized by the Centre for Atnlied Studies in Intlernational
Vesstia-inns at Geneva in November 1980°.

*Available from Philips Pilot Factory, Utrecht, Betherlands, subject to
the approval of Philips. A charge may be rade to cover production and mailing
costs,
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Pnilips, SFE: A New Video Filot Flamt iz ES
SUmmATY ) .

Philips, "The influence of technology on the employment situation”, translation
of an article in Philips Koerier, issued by the Philips Concern fress
Department, Eindhoven, Summer 1978.

Philips, The Philips Pilot Plant, n.d.

World Inteliectual Property Organization, Licensing Guide for Developing
Countries (Geneva, 1977).




COMPUTER INSTALLATIOR AND OUTPUT

Computer installation

To support the wvorking groups during the Workshop, a simple "hume"”
computer was installed (see figure A below). This computer, programmed in
BASIC, was egble to calculate the cost prices and the cash flows for the
production methods and series as stated in the supplier's technical proposal.

Figure A. Installation

| T ) ®

Source: RV Philips Gloeilampenfabrieken, Eindhoven.

Key: 1 Computer EXIDY - SORCERER, 48 k memory capacity
2 Monitor TX 12" television set (black/white)
3  Printer EPSON - MX 15
L Cassette.recorder

Computer output

For an example, see figure B below.

The basic data could ecasily be changed at the request of the participants

in the Workshop.
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ionre R Commutear ou‘tput

b
~—p = o=

COSTPRICE CALCULATION & 7TX X

BASIC DATA 1t VARIABLES

DIRECT ¥ASES PER HOUR = 2.5 US'$ ¥ 10BH = 2.5
NAXINUM INDIRECT WAGES= 3 TIMES DIRECT WAGES $3-22Ft = 3

NANAGER SALARY = & TINES DIRECT WAGES 83 JIF2 = &
INTEREST = 15 1 AT =2 15
DEPRECIATION(EQUIPN.) = & YEARS 1 41DE = 4
DEPRECIATICN (BUILD.) = 30 YEARS sy 30
BUILDING PRICE = 250 US $ /sq.NETER 83 47%P = 230
LAND PRICE = 2,6 US$ /sq.METER .18 TIKN = 2.4
INPORT DUTY (EQUIPK.) = § 1 9 43ED = §
IKPORT [UTY (MATERIAL}= 20 1 e N
HANDL. CLEAR. TRANSP. = 9.3 1 18 THC = 9.5
INSTALLATIONCOSTS =235 1 18 9K = 2.5
FREIGHT and INSUR. = 12 1 18 9FI = 12
KIT- I for 25K = 78 US$ ts 99M25= 78
1 for SOK = 78 USS it 100030= 78
PRICE | for 100K = 74 US$ 18 1020100= 74
I for 150K = 74 USH $8 105H150= 74
FOB. I for 200K = 72 Us¢ 11 1071200= 72
DESIRED RESULT = § 1 of COSTPRICE 1t 35€2 = 3§

EXCISE DUTY 5 1 of TRANSFERPRICE 883 J3El = §
CASHFLOM CALC. FACTOR = I5 1 88 93C0 = 13
TRANSFER 1 Ist YEAR = 143.7 US ¢ 18 BIFS = 143.7

[ 2nd YEAR = (43.7 (S $ 88 B2F7 = 143.7

PRICE I 3rd YEAR = (36.3 US S 18 B3F9 = 136.3

I 4th YEAR = 1383 US'$ 88 B4F3 = 136.3
COMMERCIALI Sth YEAR = 132,86 US $ 88 B5F4 = 132.6

83 [+ BASIC DATA have to be changed type C?

§ + C ¢+ § ¢+ (C

§ ¢+ ¢ § ¢« (

- +

ARNUAL COSTS tt All asounts in US. Dollars (1981) 88
¢ Bk ¢+ 50K ¢+ 100K ¢+ 15K ¢ 200K
¢+ § ¢+ £ ¢ + +

SAL+ 313 308 450 424 807 72 1§03 903 , 1416 1108
DEP+ 75 355 B 355 117 449 1S9 589 1B 433
INT® 229 355 361 486 548 697 733 927 812 JO24

& - & Y Fe

v * L 4 v v A g v A * *

SUBv 518 1021 908 1276 1473 1819 1996 2419 2412 278%
VAR+ 62 102 91 128 147 182 200 242 241 279

¢ + ¢ vy é Y N e +
* * L4 *

‘

ANC+ 680 1123 999 1404 1620 2001 2194 2642 2653 3063

SRR IR EE LSS SR IS SEERLSERNEIEIEFIXXXLIIIRISURAIRITEZIRE

€0STS PCR PROCUCT

crmponanay . ¢ ‘ s PRI "

PPR¢ 27,2 4,9 20 28.1 16,2 20 146 17,7 05.3 48,3
MATe 113 113 143 M3 107 107 107 107 104 104

ISve 6.5 6.5 4.5 6.5 635 635 L4 44 33 13

COMPUTER OUTPUT

Ssl = TOTAL SALARIES

DEP = TOTAL LEFRECIATIONS

INT = TOTAL INTERESTS

SUB = SAL. « DEP ¢ INT

VAR

AKC

PPR
BAT
ISy

{FR

= YARIOUS COSTS (101 of SU3)

ANNUAL COSTS

COST PER PRIDUCTY
RATERTAL
INJUSTRIAL SERVICE

CCSTPRILE

_— =
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COMPUTER JUTPUT
ATTENTICN ! This curve does not start at IERO TEsSsssmmmmmmmnas —) 5
80 70 80 %0 100 110 120 130 140 150 160 {70 180
i + + - + + + + + 4 + + +
I k 1
&5K-i- k 1 S= 147 o 0 C= 164
H k 1 ] ]
0L-I- k 1 S= 140 o o Cs 148
I k i
1 k 1 ] 0
{ k h i
100 X -I- t 1 S2 130 o ofs I3
I k 1
I k | 00
I k 1
15 X -I- k 1 $=126 o o (s 19
I k i
I k 1 co
I k 1
200 K -I- t I S 121 oo L= 123
1 k
22 CASH FLOW CALCULATION 132
YEARS - 0  START Ist I 2nd I Jed I 4th I Sth 1
AMRUALSERIES—)1 0 f B5K 1 50K [ 100K I 150K I 20K I
CASHOUTFLO¥ [ S + € I § + € I § + C I § ¢+ C I § + C I § ¢ C 1
i H I 1 i { { | i { { I I {
LAND I3 39
JUILDING 1825 825 43 i3
EQUIPKENT 1285 1973 & St 184 03 mn 758 141 384
SToCX 1941 941 848 848 133 1y 3% 936 433 435
SALARIES IND. [ 98 104 196 210 pas] 3 367 362 464 448 548 Si4
SALARIES DIR. | 117 )] 25 171 4“1 310 639 454 858 594
VARIOUS COSTS [ 3t 5t 62 102 1 128 47 182 200 w2 4§ mn
NATERIAL 4 PS5 W23 5650 5650 10700 10700 16050 16050 16467 15447
INCUSTR.SERV., I 183 163 325 Ay 430 630 40 60 660 450
1 I § i 1 i- i i { i { I i 1
TOTAL { »
CASH OUTFLOW [ 2218 3934 4278 4297 7882 8182 13837 14322 18608 18492 13784 18513
{ i I [ i { i i 1 { I i f i
CASH INFLOY [
SALES REVENUE | IS92 3592 7485 7185 13630 13430 20443 20445 25320 25520
RESIDUAL LAND I 39 39
RESIDUAL BUILD.I 1084 1084
RESIDUAL EQUIP.I n 1422
{ { { I { { { I f i i I [ i I-
NETT CASMFLUY [
SURPLUS/DEFICITI-2218 -3934 684  -705  -677 -997 -20] -692 1837 1733 1732 8007 1586 2545
{ { I I I H { i { I { { { f [
PRESENT VALUE [
at 15 1 [-1929 -3421 -iI8 -534 -444 -654 -119 -3196 913 871 3344 3461 455 1100
Nett present value £ SIMPLIFIED: i903 £ CURRENT s 428
Source: NV Philips Gloeilampenfabrieken, Findhoven.




Annex V

' SUMMARY OF ISSUES: FACTORS THAT HAVE A SIGRIFICANT INFLUENCE
OR THE DECISION-MAKING PROCESS

The following list presents in condensed form the issues identified as
important by the Workshop. Those that vere considered to be of particular

significance are indicated by an asterisk.

A. Enterprise (techno-economic outlook)

l. Market

Size

Share

Segment®

Range of products

Future

local and/or export comstraints
Acceptance of risks (by vhom?)
Competition

Market development

Prieing

2. Technology

Timing of entry
Rate of change®
Flexibility (conversion of simplified/current/hybrid techmology)
Acquisition, updating (buying the technology, mot the product)
Integration
local content
Local capacity
Expansion/growth/diversification
Sourcing of materials
Dependency
Sources of information
Service/maintenance/repair
local tools
Compatibility of standards
Trade-offs (cost complexity)
Infrastructure constraints®
' Pricing protection;* liberalization
Sequential acquisition

3. People

Availability at all levels
Training - who, how, where; cost; selection
Labour rates
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Process and engineering develomment (research and development)
Quality coutrol

Knowledge of business systems; materials management
Negotiating skills and information

Quality of people in support service organivations

Relations with academics

Finance

Sources; cost

Equity/loan structure

Pinancing of new products

Profit

Financial management; currency risk

Forms and structures

Joint venture; control (finance/industry)

Licence

Direct foreign investment

Choice of supplier; negotiating with several suppliers; total effective value
Subcontracting

Mansgement agreement.
Turnkey or "unbundled” projects®

B. HNational (macro outlook)

-

Economic

Compatibility with national development plan/priorities; stability of
policies

Controls on foreign investment; payments; technical service royalties

Transfer pricing

Price policy; effect on choice of techmology

Protection; liberalization; frequent review®

Poreign exchange

Incentives: financial/services/special institutions

Nev wealth

Rationalization; sectoral planning

Technolog

Dependency; interdevendency; scientific and techmological policy
Strengthening of capability; linkages
Infrastructure: physical/technical; training !
International organizations; standards; local competence; knovlieige of
export market standards
Techmological bank; development standards®
Co-operation between the public and private sectors




Social

Absorptive capacity; skills and knovledge:

technology® (subsidy incentives)
BExployment; communication
Consumer satisfaction
Quality of life; wurker motivation
Public understanding

Implementation

Trust
Time
Negotiation

relating them to choice of







