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PREFACE

The present report attempts to summerize in a condensed form the
principal findings of a four-year UNIDO research project on the development of
technology exports from developing countries. The project was originally
initiated by a brief desk study performed by the UNIDO secretariat and
followed subsequently by field surveys in five selected countries: Argentina,
Portugal, Egypt, Yugoslavia and Pakistan. The countries were selected on the
basis of information generated during the course of the desk study in view of
the evidence of their technology export activity. The countries differ
substantially in terms of their development level: if measured by GNP per
capits, we have the following picture for 1980: Yugoslavia - $ 2.630,
Argentiny - & 2.490, Portugal - $ 2.350, Egypt - $ 580 and Pakistan - $ 300
pusured industrial policies, record of industrial development, political
setting as well as in terms of their economic systems. Thus they provide &
rich base for observation and cross-comparison. Principal instruments of the
field surveys carried out at the enterprise level were specially prepared
questionnaires addressed to actual and potential exporting organizations as
well as direct interviews by UNIDO consultants. Despite a homogenous,
standard methodology of research, the results obtained proved however to
differ substantially depending on the peculiar characteristics of the country,
svailable central statistical sources, extent of the assistance provided by
administrative authorities, etc. As a result cross-country comparisons were
not always possible «nd in many cases we could only use fragmentary

observations.

An additional, slbeit, very important source of information were the
preliminary results of the reses:ch project on technology exports from
developing countries undertaken by the World Bank. This project concentrated
on the identificetion and evaluation of the export performance of India,
Brazil and Mexico with supplementary observations with regard to the Republic
of South Kores and Taiwan. Last but not least aveilable published materials

from various other sources were utilized.




The report starts with a presentation of a broad map of technology
exports from developing countries with an implicit hypothesis that the
recorded figures presumably represent only s fraction of the real phenomenon
in question. First, exports of disembodied technology are discussed, followed
by turnkey plant deliveries and direct foreign investments. Afterwards a
bird's eye view, industry-wise, and country-wise of the structure of the

phenomenon is presented.

The second chapter goes into the description of selected qualitative
elements of the picture. It commences with a discussion oz the nature of
exported technology, in sn attempt to verify some basic hypotheses spelled out
in the available literature. It is followed by an snalysis of exporting and
importing organizations from three different points of view — ownership, size
and the degree of foreign penetration. Finally, a discussion on motivations
to export technology and the nature of comparative advantages enjoyed by

developing rcountry exporters is presented.

The third chapter intends to evaluate the significance and implications
of the rise of technology exports from developing countries. First, a
relstionship between technology export and technology development is
snalysed. It is followed by a discussion on implications for technology
receivers and some observations with regard to international consequences of

the phenomenon.

Finally, s brief review of some concluding remearks and recommendations

both for policy actions and research activity is provided.

The report is supplemented by some background statistics on technology
outflows from developing countries.

1. Introduction

Despite voluminous literature on technolcgy, technical change,
technology transfer and the like, there are no universally accepted
definitions of the aforementioned terms. Therefore, before going into the
subsequent analysis we have to clarify basic notions used throughout the

present report.




While defining technology some authors concentrate on its material
aspects (1), (2), whereas some others underiine its informative nature (3).
Some authors attribute technology to scientific advances, defining it as an
application of scientific advances and as sn application of scientific
knowledge to the process of production, (4) while others advocate the idea
that technology is generated both by scientific effort as well as practical

experience (5).

In the present report technology is defined as the set of properly
ordered information pertaining to the knowledge on how to change the existing
reality, be it in industry, egriculture, minin% or services. This krowledge
may be both s result of a conscious scientific effort as well as simple
practical experience gained by means of executing some tasks or performing
some functions. As a matter of fact, there is evidence that science was able
to explain some technical knowledge only many years after its extensive
utilization. Even today we still lack proper theoretical foundations for some
basic phenomena - which does not preclude us from their practical
utilization. thus s practical component of technology should not be
underestimated. This seems to be particularly relevent in the case of

developing economies.

Thus as it transpires that we favour an informative definition of
technology as opposed to its material interpretation. Products, machines and
processes are only the physical carriers and/or the resnlts of its
application. The sheer transfer of machines from one entity to sanother does
not sutomatically result in technology transfer as the borrower of technology
has to know how to use it, that is, he must obtain the relevant information.
The informative nature of technology is well proven by recent developments in
transnational computerized communication systems, giving rise among others to
transborder tlows of technical deta (6). It is estimsted that st present
there are over 1,000 transnstionsl computerized communication systems in the
world. The importance of these systems for the operation of the companies was
recently illustrated by the introduction of US sanctions against Soviet gss
pipeline deliveries. One of the first US corporstions which was affected was
Dresser'’'s French subsidiary. As Business Week pointed out, "all Dresser had
to do to comply with Reagan's enbargo was to change the entry key to a
computer in Pittsburgh on 26 Augusc 1982, the day the sanctions took effect.




That effectively barred Dresser's French subsidiary from access to the
technology it needs to complete orders it has on the books and to compete for
new ones. Without access to Dresser's computerized datea bank, Dresser
France's engineers lack vital informetion to build the made-to-order
compressors that account for about three quarters of the company’'s business.
Without that computer, the only thing we can do is duplicate compressors we

have already made, says & Dresser France systems engineer” (7).

Technology may be handed over by & broad variety of forms. However,

there are only three carriers of it. These are:

people;
products, specially capital goods; and

pure inform tion, dats, designs, descriptions, etc.

In practice, in any technological deal, these three carriers are
present, though in different proportions, depending on the nature of the
technology, the nature of the actors involved, the type of the contractual

arrangement, etc.

Due to the informative nature of technology its movements both within
the countries and across the countries sre difficult to detect and measure
statistically. As a way out of this situation some proxies are used. the
common solution is the simple enumerstion of the operations thet are to
represent technology flows. Being fully aware of the limitations of the
method this approach has béen used throughout the present report. Thus
technology export was defined as totslity of transactions among the countries
which cover turnkey plant construction, direct overseas investment,
engineering and management consultsncy, licensing of patented and non-patented

know-how as well as provision of other technical services.

2. Technology export from developing countries - s bird's eye view

Mapping out of technology exports from developing ccuntries is an
extremely difficult task for any researcher, as there are hardly any
systematic statistics availsble. Hence we are forced to use various scattered

dats, collected under different methodological assumptions and at different




moments. This of course determines their validity particularly if
cross-country comparisons come into question. Nevertheless, such as they are,
collected facts and figures contribute substantially to our understanding of

the phenomena.

2.1 Exports of disembodied technology

Disembodied technology is a broad notion comprising consultancy and
engineering services, licences, know-how and related technical services. Its
mein feature is the fact that it is based to a large extent on the performance

of highly qualified manpower and/or on original technical inventions.

Available data suggest that current export of disembodied technology
from developing countries has reached in some cases quite impressive values.
This is true particularly with regard to Brazil, Republic of Korea and India.

Mexico too is noting substantial successes in this respect (8).

In some countries receipts from this export are covering quite an

important part of payments resulting from disembodied technology imports.

In ell the countries for which relevant date are available the bulk opf
disembodied technology exports took place in the form of ~onsultancy and
engineering services and technical assistance agreements. consulting and
engineering services comprise a variety of activities starting with
preinvestment services such as surveys, prefeasibility and feasibility
studies, right through to project execution and up to services for operation

and naintenance.

As a8 rule, provisions of these services require with the exception of
preinvestment feasibility, extensive practical on-the-job experience as well
as highly specislized knowledge (10). It should be underlined that in
developing countries consulting and engineering services are rejuired most

often by public sector users whereas private industry plays a secondary role.

The international market for consulting engineering has grown
dynamically in the last few years. It is estimated that total billings for
exports by the top 200 world consulting engineering firms reached § 3,7
billion in 1982.




TABLE I

Consulting and engineering services st different stages of a project

Type of services Stage of project

1. Preinvestment services Prefeasibility studies/surveys,
identification, evaluation, project

feasibility study

2. Project execution services Project engineering/engineering
survey, detailed engineering,
organization and mansagement,
information systems, project
implementstion/procurement,
construction,
supervision/commissioning end start-up
including personnel training

3. Services for operstion and Prcduction and maintenance/trouble
maintenance shooting, repair
Source: A. Arsoz - Consulting snd engineering design orgenizations in

developing countries, in: A. Arsoz, Consulting snd engineering
design in developing countries, IDRC, Ottaws, 1981, p. 10.

Approximately 86 per cent of world international demand comes from the
developing world wheress firms from developing countries cover only sbout 5

per cent of the supply.




TABLE 2
Foreign billings of largest international consulting firms (s)
Year Total Firms from developed Firms from Market share
million $§ countries () developing () of developing
countries countries
1979 1700 1630 70 4,1
1980 2600 2440 140 5,4
1981 3100 2935 165 5,3
1982 3700 3521 179 5,0
(a) Data for 1979 - 81 concerns billings of the top 150 firms, for 1982 -

of the tcp 200 firms.

(b) Estimated

Source: UNCTAD TD/B/RBP/13, 27 September 1983, p. 3.

The major export market is the Middle East representing over 35 per cent
of total world demand, followed by Africa (23-24 per cent) and Asia (ca. 20

per cent).

It is interesting to note that among the world’s largest 200 consulting
firms there were fifteen from developing countries, of which three were from
Brazil, Lebanon and the Republic of Kores, two from Teiwan and India and one
from Pakistan snd Malta (11).

Consulting on:rnccring in its broad sense includes construction and
project mansgement. These services require sas a rule much less technological
sophistication from the supplying companies but are more affected by financisl
and cost determinants. On the other hand, they tend to generate substantially

higher payments than consulting engineering or licensing.
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Export billings from contractors in the last few years have amounted to
over $ 100 billion annually, reaching the level of around $ 123 billing in
1982. Around 80 per cent of the :nternational demand stems from the
developing world, whereas approximately only 16 per cent of the supply is
delivered by firms coming from thes: countries (13). The 250 top world
contractors in 1982 included 68 firms from developing countries, of which 30
were from the Republic of Korea, 10 from Yugoslavia, 4 each from India ard the

Philippines.

It should be underlined that in recent years contractors from devzloping
countries have recorded some improvement of their international pocsit’on and
were able to displace some of the well-known firms from developed countrios.
This shift, however, was mostly confined to low-technology areas i.e. civil

works, erection and to smaller, primarily fragmentary, ventures.

Consulting and engineering services are also closely related to
technical assictsnce agreements which, in principle, encompass some of the
activities covered by the former operation and maintenance with the difference
in the source of technology supply. 1In the first instance these are
specialized consulting and engineering companies whereas in the second one

they are manufacturing entities.

Apart from consultancy and engineering services disembodied technology
export comprises transactions related both to proprietary, patented, and
non-proprietary, know-how and technnlogical deals. Available data suggest
that by and large developing countries remain a marginal supplier of
licences. Portugal for example in 1974-1979 commercialized only six licences
abroad; Pakistan only 3 licences, based on cne technological solution, in
1974 - 1982. 1In some countries, however, exports of licences started to
generate a meaningful income. Thus for example, Korean annual receipts from

licences sold abroad are over $ 40 million.

The very existence of these transactions requires special sttention as
it is widely believed this kind of export is limited only to industrislized

states. The reality however as we can see is not as simple as that.




2.2. Exports of embodied technology

Exports of embodied technology require the possession of a capital goods
industry. At the initial stage of this industry exports take place primarily
in the form of individusl machinery and equipment. Thereafter it may be
supplemented by the delivery of turnkey plants. It grew from about $ 1
billion in 1970 to well over $ 9.3 billion in 1978, however its share in world
trade is still minor and increased from 1 per cent in 1970 to 2,5 per cent in
1978 (14). 1In value terms the exports of embodied technology is still very

low.

A particulerly interesting way of embodied technology export is the

delivery of turnkey plants.

Export of turnkey plants cover a broad erray of activities, including:

~ preparation of relevant documentation;

- supply of relevant machinery, equipment, toosls, etc.;
-~ s8ssembling of machinery and equipment;

~ erection of plant;

~ start up of plant;

~ supervision of plant operation in its initial stage.

Apert from the manufacturing unit supplying the plants at least three
complementary agents of the turnkey deliveries are essential:

1. Consulting engineering companies;

2. International trading companies;

3. Financing and ingurance groups capable of supplying credit

facilities and providing relevant guarantees (15).

Consulting and engineering companies provide the services related to
fessibility studies, detailed engineering, procurement of certain kinds of
machinery and equipment, etc. Their presence in the deal is practically
unavoidable if the turnkey seller is & medium or small sized corporation. 1In

large companies these functions might be performed by specialized departments.

International trading companies, on the other hand, provide necessary
services in marketing, transportation and legal arrangements as well as

serving frequently as the initiators of the transactions, bringing prtential
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customers together (16). Again their presence is particularly essential in
the case of smsller companies. /ccording to data quoted by P. O'Brien,
internstinal trading companies accounted for over 80 per cent of turnkey

exports at the end of the 1970°'s (17).

The role of finsncing and insurance groups need not be discussed at
length as it is well known that turnkey business requires proper credit
facil*ties for the buyer as well as adequate risk coverage in the case of a
seller. Psrticipation in international tenders must be supported by letters

of credit, and signing of the contract requires further credit guarantce.

However, it should be stressed that financisl facilities attached to the
projects often have a determining role in selecting the suppliers. In a
recent study by UNCTAD, it was noted that in many instances developing
countries with enough munagerial and technical capability for becoming major
suppliers of goods and services for some projacts were not in s position to
offer loans and other finaucial facilities to match the advantages offered by

companies and governments from developed countries (18).

An additional and highly important aspect of the situation is the fact
that the international banking community is by and large based in the leading
developed couniries, meaning that decisions to finance export projects are
mede in the light of the national interest of the bank's home country end are
influenced by actual national regulations. As UNCTAD's study points oat ...
"several growing exporters from developing countries have been recently denied
export project financiug coverage by some interastional banks which were

backing bidders from their country of origin”. (19).

The rise of turnkey plants exports requires not only an attasinment of
certsin level of technologicsl capsbility on the part of the supplier but also
an attsinment of s certain level of manufacturing cspability in investment
gooids. The demsnd for turnkey deliveries has been becnsted over the last
10 -15 years as an effect of the forced industrislization drives of many
developing countries without a doaestic capital goods basse, snd particularly
by voluminous industrislizstion programmes of the Middle-East oil exporting

countries.
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Available dats suggest that some of the developing countries have become
important sources of turnkey plant supply, particulerly if we broaden this
category to include turnkey projects covering all sorts of infrastructural and
civil engineering projects. The cumulative total value of turnkey projects
exported from India was estimated at around Us$ 1.1 billion as of 1979; that
of Argentins for 1973-1977 at over US$ 340 millions; that of Republic of
Kores for 1973-1977, both completed and in hand, for nearly US$ 390 millions
snd that of Taiwen for 1976 slone of over US$ 16 millions (20).

In some countries turnkey contracts represent a major form-of the
overall technology export. This is the case with regard to India. Industrial
turnkey project exports were three times as large as earnings from consultancy
services from Brazil, Argentina and the Republic of Korea. A different
picture is offered by Pekistan where only recently (1982) two :mell industrial
plants were exported. The same holds for Portugal which companies seem rather

reluctant to enter this field of activity.

2.3. Direct foreign investment (DFI)

Direct foreign investments (DFI) do not represent technology transfer
occurring between the investing and the host country; however, it is well
proved by now that in case of industrial DFI the technology factor is usually
behind the deals. Of course this does not necessarily mean that this is so in
all cases and there is some evidence that in seveiral instances DFI was
undertaken in order to obtain access to technologies available in the host
countries. The most spectacular example is Japanese investment in the US
computer industry. This observation may be of particular relevance to DFI in
other developing countries. However, the initial assumption probably holds

its validity.

If we look at the global developments in this field the first striking
observation is that in the past 10-15 years, we have witnessed an accelerasted
development of the developing countries based multinstional companies
(MDC's). The real dimension of the phenomenon is difficult to assess as
aggregate statistics on DFI on a world-wide basis are "incomplete, inaccurate,
non comparsble and bissed usually downwards” (21). Therefore all conclusions

based on the aggregate data must be taken as hijhly tentative.
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What is characteristic however for DFI undertaken by developing
countries is their relatively small size both in absolute terms as well as in
comparison to DFI by multinational compsnies based in industrialized countries
(MNC's) (22). It is argued however, that despite its small size and
relatively small share in the overall stock of DFI in developing countries,
DFI by MDC's are particularly important due to different types of technology
which they offer as well as differvnt conditions and means of transfer which

they use in comparison to that associasted with MNC's (23).

In recent years however the size of DFI by MDC's must have increased
substantially which seems to be proved by the fact that out of the 483 largest
multinational industrial corporations in 1977, 21 were based on developing
countries, and if Spsin is included this will make 27 (5.6 per cent) as

compared to 6 (1,2 per cent) in 1967.

TABLE 3

Distribution of the 483 largest industrial corporations

and their sales by country of origin

1967 1977
Number of Sales $ US Number of Sales $§ US
Firms Millions Firms Millions
United States 283 314668 240 924364
Western Europe
ex:l. Spain 136 117004 135 503426
Ot.her developed
market economies 58 35961 81 196384
Developing countries
incl. Spain 6 2654 27 80760
Argentina 2 702 - -
Brazil 1 507 1 8284
Indis 1 277 2 3763
Mexico 1 799 1 3394
Netherlands Antilles 1 369 2 3416
Republic of Korea - - 4 6981
Spain - - 6 8307
Turkey - - 3 5487
Other - - 8 40628

Source: J.H. Dunning, R.F. Pearce, The World’'s Largest Industrial Enterprises,
GCower, Farnborough, 1981 tables 3.1 and 3.2.




TABLE 4

Direct foreign investment within Latin America

/Thousands of dollars/

Jestination Registered Approved
ori 2in Argentinal| Erazil|Colombia|Ecuador Guatemala’Mexico Peru| Vene~ Sub=- BolivialChile
gir zuela | o .. | 1972- [1974-|Totel
/1976 21979/ 219787 | /197141 £1976/ | /197871 /19784 /19794 8% 11976 1978
Argentina - 24425 1062 10846, - 992 | 2531 2590 | 42446 441 662143549
Bolivia 2605 - 5 - - - 886 191 3687 - 1331 3820
Brazil 16889 - 2404 4752 - 134 3006 351 38136 | .1301 13969 (43406
Colombia 22043 244 - 10347 - 5 913 1558 35110 - 50 p5 160’
Chile 355 290 195 11097 - 218 1776 84 14015 27 - 14286
Ecuedor - 152 17620 - - - 1786 21 19579 - 100119679
Yexico 762 82136 4142 47N 70317 - 2073 1919 28940 - 2552 | 31492
Teru 8 - 1719 1186 - 133 - 200 3246 594 47] 3887
Uruguay 7030 39365 IRRR - - - 3742 3960 56108 - 300156408
Venezuela 10090 13751 26123 5525 1926 1205 38%3 - 52453 - 5697168150
Other - 276 278 - 931¢C - 10¢ 961 10935 - 82| 1709
Total 606352 86741 54659 48542 118273 3287 | 20654 V1L 35 304655 | 2607 | 23592 |330854
Troportion of in-
vesizent of latin
Anericam origin
in total Di'I /x/ 1.73 0.€0 6.48 6.40 6.8 0.22 | 2.0 | 0.78 0.95

Source: Technology exports from developing countries /1/: Argentine and Portugal, UNIDO,
Development and Transfer of Technologly Series No 17, lew York 1983, p. 22.

Note: The data in this table are besed on stocks in the recipient country at the end of the year shown,
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Among the fifty world's lergest industrial corporations in 1980, thre.
of them were based in developing countries - Petroleos de Venezuela, rankiag
20, Petrobras from Brazil, ranking 33, and Pemex from Mexico, ranking 34. 1In
the 1970°s, three grcups of developing countries have emerged as major
overseas investors in the developing world. These were some Latin American
countries, South-East Asian countries and Middle East OPEC states. For 9
Latin American countries the intra-regional flow of DFI at the end of 1978
amounted to some US$ 274 million which represented around 1 percent of all DFI
in the region. (24). The main source countries were Venezuela, Brazil,
Argentins and Colombis with the main recipients being Argentina, Brazil,

Colcmbia and Ecuador.
In Asia, the major investments are in the ares of Hong Kong with a stock
abroad in 1976 of more than US$ 750 million and Indonesia as the largest

recipient with a 1976 accumulated stock of some US$ 1,3 billion.

TABLE 5

Intra-regional direct investment stock.(.) Asia, by origin,

circa 1976 millions of dollars

Host country or territory

origin Thsiland (P) Indonesia Philippines (c) Hong Kong
Malaysis 5.0 42.7 0.3 -
Hong Kong 10.9 728.3 32.0 -
India 2.4 19.4 0.7 -
Philippines 0.9 272.1 - 3.4
Singapore 2.2 115.6 2.1 13.4
Republic of

Korea - 107.4 0.1 -
Thailand - - - 29.7
Other Asian

developing

countries 22.1 102.9 4.0 7.3
Japan 74.5 1,216.6 161.6 56.8

(a) The dats for Hong Kong and Thailand refer to assets: the dsts for
Indonesis refer to approved projects as of 1976.

(b) 1975.

(¢) As of 30 June 1978.

Source: P. O'Brien, S.A. Hesnain, E. Lechuga-Jimenez - Direct foreign
investment and technology exports, op. cit. p. 121.




As far as OPEC countries are concerned their cumulative value of DFI in

1974-1979 is estimated at nearly US$ 60 billion, including shares and
securities, (25). In a recent publication of the UN Centre on Transnational
Corporations it is estimated that developing countries as a whole accouated
for less than 2 per cent of total DFI outflows reported by the IMF for
1978-1980, which represents s marked increase over the 0.3 per cent recorded
for 1970-1972 (26).

An interesting new phenomena is the significant increase during the
1970°'s of DFI from developing countries in the developed market economies.
The net inflow of DFI from developing countries to the US over the period of
1978-1980 was more than US$ 1.5 billion or more thst 13 per cent of the total
net flow of inward foreign direct investment in the country. A similar
picture was recorded by the Federal Republic of Germany which received US$ 800
million of DFI from developing countries over the period 1975-1979, equivalent
to about 13 per cent of its total inflow. (27). Most of these inflows
originate probably in the OPEC countries. Nevertheless it is an important

development which should draw much more attenticn then it does so far.

2.4. Industrial and geographic distribution of technology exports

Available statistics on industry-wise distribution of technology exports
from developing countries is very poor. It is no surprise as the main
research effort so far has been concentrated rather on the general mapping out

of the phenomenon without going into sectoral details.

Nevertheless, dsta for some countries are available. First of all it
seems that the bulk of technology exports from developing countries takes
place rather in civil construction than industriasl technology (28). As fer ss
industrisl technologies are concerned there slso exist some dominating
patterns. Thus, for example, in the case of Yugoslavia, it was found that 47
enterprises from the metsal processing industries, automobile, agricultursl
machinery, machine tools, etc, 25 enterprises from the chemical industry,
cosmetics, pharmaceuticsls and chemicals, 13 enterprises from the food
processing industry, 11 enterprises from the construction snd building
materisls industry and 7 from the electrical industry (29).
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As far as Argentina is concerned most of the turnkey plant exports in
1973-1977 related to food processing (15 contracts out of the total 27) and
chemicals 5 contracts. In value terms however, oil pump-line and pumping were

the most important, representing over 60 per cent of the total receipts (30).

In the case of India, for which the most comprehensive figures are
available, industrial project exports concentrsted clearly in the power
generation and distribution industry, consultancy earnings in steel mills and
power generation whereas Indian DFI concentrated on paper and pulp and

textiles.

In Mexico technology export contracts by menufacturing firms covered 10
different industrial subsectors such as cepital goods »>r agriculture,
chemicals and petrochemicals, glass and plastics, metal products, metal
working and non-agricultural capital goods, mining, pharmaceuticals, pulp and

paper, steel, textiles and fibres (31).

In a study on Portuguese machine building, electro-technical and

chemical industries were identified as the leading technology exporters (32).

As far as Egyptian technology export is concerned it includes such
brenches as sugar manufacturing, automotive industries, machine-tools, paper
and printing, iron and steel, mechanical engineering, chemicals, textiles,

cables and wires (33).

As may be seen from the quoted data, technology export is basically
concentrated in traditional industries i.e. metalworking, chemicals end food,
for which the rate of technological advances is rather low and which sre, to

some extent, being phased out from the developed economies.

If we look st it from & different angle, we may arrive at the same
conclusions as S. Lall did for India - that is, that intermediste goods
producers tend to dominate over consumer and cspital goods as far as the end .
users sre concerned. A similar observation was recently noted with respect to
technology exports from socialist countries of Esstern Europe where metsllurgy

and chemical industries were the pacesetters (34).
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Table 7., Industry - wise distribution of technology

exports from India

/in peccentages/

Industrial |Consultancy] Direct in-
projects export vestment
export /Cu-} /1978~ /Value of
mulative 1979/ equity end
end of 1979/ 1979/
Eanufacturing
Textiles, yarn 2, 2,0 23,2
Sugar 5,3 4,9 3,6
Othar fcod processing 0,3 0,1 10,2
Cement 10,9 0,5 -
Steel mills, other
retals 6,5 24,5 1,2
Chemicals 92,7 10,7 6,4
raper and pulp 0,5 - 29,4
Simple metal products 0,2 - 6,0
Hachinery 5,6 - 3,8
Power gzneration 28,2 14,3 -
Power distribution 27,1 - -
Transport equifment 0,8 - 3,3
Ylectrenic, telecommu-
nicatidn o, - -
Other mfy 0,7 6,1 2,4
Sub-total 90, 63,1 94,5
Other
Steel structures 4,6 - -
Water treatment, sewage 4,9 - -
Railways - 7,2 -
Other - 29,7 939
Grand total 160,0 100,0 169,0

Source: S,Lall - Indian technology exports,.. op.cit., p.154,
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Now let us turn to the geographic destination of technology export
deals. Just as one would expect intuitively, there are two main features of

geographic distribution of technology exports:

the overwhelming majority of the deals take place within the developing

countries; -

individusl exporting countries tend to concentrate on certain geographic B

locations, meinly in the neighbouring countries.

The share of developing countries as recipients of the technology

exported by selected developing ~ountries stood as follows:

i

in the case of Egypt - ca. 80 percent (35) — ca. 93 per cent of

contracts go to outlet markets in Aradb Countries;

- in the case of Indis, ca. 60-90 per cent in value terms, depending
on the form of technology export: dominant outlet markets are

Middle East, Africa and South East Asia (36);

- in the case of Pskistsn, ca. 60 per cent of contracts (37) - ca. 90

per cent of which go to dominant markets in Muslim countries;
- in the case of Argentina, Brszil snd Mexico, ca. 80-100 per cent in
contract number depending on the form of technology export, go

pre-dominantly to Latin American countries (38).

3. Exports of technology - qualitetive assessment

After having presented a global-quantitative outline of technology
export development, let us now turn to & more detailed analysis of the
phenomenon. The most importsant questions that seem to arise in this respect

may be formulated as follows:

What is the nsture of the traded technology?
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What is the nature of the exporting and importing organizations?
What are the forces behind the technology export activity?
What is the nature of the compsrative advantages of developing countries

exporters over industrialized competitors?

3.1. 7The nature of exported technology

When assessing the nature of exported technology three hypotheses can be
spellei out (39):

(2) in some Ceveloping countries certain industries have moved on to
world technological frontiers and have become innovators in

absolute terms;

(b) in some developing countries certain companies have moved on to
world technologicsl frontiers theceby creeting competitive ability

in foreign markets;

(c) some developing countries, while still relying basically on foreign
inputs, have managed to attain the "adaptive filter” capacity,
transforming foreign technology sccording to the conditions
prevailing in their economies and thus being able to provide more
sppropriate technology than their neighbours before provideing it

for themselves.

Available data suggest that the third situation prevails a3 fsr as
manufacturing technology and turn-key deals sre concerned. Thus for example
in a case study of technology export from Egypt by Tagi Sagafi-Nejad it was
found that out of 14 exporters of manufacturing technology 13 have declared
their basic reliance on imported technologies, some of which have been in use

slready for many years (40).

The only company that has clsimed substantial technologicsl independence
- Bgyptian Sugar and Distillation Company - has been in operation for more
thet 100 years. It has some patented technologies and has been amongst others

licensing its technologies abroad.
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The company also has significant R+D sctivities with over 100 persons
employed in this capacity. Its msjor technological acLievements include "an
Egyptian cane diffusal” system, technology for the production of acetone
butanol by the fermentation of molasses and development of a system for the
purification of sodium sulphate. The fermentation process was sc advanced to
find s European based buyer (41). However, this was clearly an exception and
technology replication dominates. A similar observation on the imitative
nature of exported technology has been made in a stidy on Argentina and
Portugai by P. O0'Brien and J. Monkiewicz. 1In Portugal, for example, out of 12
manufacturing companies studies 6 of thkem claimed their totsal reliance on

foreign inputs and 5 more defined it as "substantial™ (42).

In a recent study on six manufacturing technology exporters from
Pakistan it was detected that imported technological growth prevailed in four
out of six compsnies. 1In the remaining two, Salika Sewing Machines and Buxly
Paints, the technology genersted was a "one man story”. In both cases the

founders were main innovators who built their businesses around their

inventions (43).

Similar pictures emerge from the studies of export experiences for
Brazil and Mexico. However, in the two last cases a number of observations
were provided to support the hypothesis that some companies have already moved
on to world technological frontiers. In a stud- ~n Mexico four such cases
were identified - that of Hylsa which was respo. for the development of s
process for the direct reduction of iron, successiully licensed to many
foreign companies, that of Loreto y Pena Pobre - owner of s process to control
smell pollution and recover heat and alkaly from waste liquids (paper
industry), that of Dupont de Mexico - owner of s technology for downscaled
plant of agricultural chemicsls and explosives and that of Cussi - an inventor
of seversl processes for producing paper from bagasse 944). Again what was

characteristic for these cases was a determining importance of the personal

input by main inventors.

Brazil on the other hand supplies some evidence to our first hypothesis
related to the excellent level of certain industries. From the available data
it seems that at least in two sectors, namely alcohol and steel production,

Brazilisn companies are sble to compete technologically agsinst advanced
countries.
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Let us now turn to consultancy and engineering services. In this case
the local component of skills and knowledge seems to be much higher than in
previous cases and thus it may be argued that a good part of these companies
is at the world technological frontiers. Particularly illustrative examples
are those of Technimexico and Construmexico from Mexico, Interbras from
Brazil, Consultant International, Federal Construction Corporation, Gammon
Pakistan Ltd. from Pakistan, NIDC, EIL and Mecon from India, Profabril and
Lusotechna from Portugal, Shawki and Co., Engineering and Industrial Design

Development Centre and the Arab Contractors from Egypt.

3.2. Characteristics of the expcrcing and importing organizstions

The parties involved directly .n technology trensfer transactions may be
evaluated from a broad variety of perspectives. We may luok at them from the
ownership status trying to find out what is the relative share of public
versus private organizations. We may attempt to establish what is the
relevant size of the organizations - small, medium or big, what is their main
field of activity - manufacturing, consulting, contracting, etc. yet, we may
try to conclude what is the relative importance of foreign versus locally
owned entities. Nnt all aforementioned questions could be answered with
available data, for some of them only tentative findings could be presented

whereas for some others the emerging picture is clear cut.

Public versus private

Among the developing country exporters of technology most of the
involved organizations are private owned companies. This observation is
striking enough :s for some reasons it could be argued that public sectors
should have played the lesding role. However, the availsble datas for

Portugal, Pakistan snd India prove the opposite.
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TABLE 8.

Ownership status of the exporting organizations

Ownership status

Country Private Public
India of which 54 26
(a) turnkey projects 32 12
(b) Licences 10 3
(c) Consulting and engineering 12 11
Pakistan 10 7
Portugal */ 66 40
Egypt 6 19

Note: */ in number of contracts registered in 1978 - 1980.

Source: S. Lall - Developing countries as exporters of technology ...
op.cit. pp. 103-114; P. O'Brien, J. Monkiewicz - Technology
exports from developing countries ... op.cit. p. 56; J. Monkiewicz
- Technology export from developing countries, case study of
Pakistan, pp. 54->5; Tagi Sagafi-Nejad - Technology exports from
developing countries, the case of Egypt, pp. 21-23.

As we can see from the relevant data, the ratio of private to public is
generally sround 60:40. The only exception which confirms a conventional

wisdom is Egypt where the majority of identified exporters were publicly owned.

The data quoted may however be highly misleading as they do not take
into sccount, with the exception of Porgugal, the number of contracts
undertaken or their value. Notwithstanding, they scem to point to s much
higher propensity of private organizsations in the technology export activity.
This observation however requires additionsl research effort in order to

clarify its validity as well as underlying causes.
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As far as the ownership status of the receiving orgenizations is
concerned, available evidence is rather poor. 1In his study on Egyptian
technology exports Tagi Sagafi-Negad concluded that most of the recipient
firms were state-owned entities, 16 out of 27, (45). This proportion was even
higher in Pakistan for which around 80 per cent of the recipient organizations
were state-owned. On this basis, it may be srgued that due to the nature of
the technologies offered the public sector could play an important role as a
technology recipient, particularly with regard to various consulting and
engineering services related to infrastructural projects, power generation,

transmission, distribution, etc. This hypothesis has however to be varified.

Small versus large

It comes as no surprise that as a rule regulsr exporters of technology,
be it manufacturing companies, consulting and engineering organiz-tions or
contractors are relatively large organizations in terms of their local
environment. It cannot be otherwise, as servicing overseas operations
requires the possession of adequate financial and human resources which cannot
be found in small entities. As a matter of fact the most successfu)
organizations were those of a consortium type, such as Construmexico and
Tecnimexico of Mexico, Consultant International of Pakistan, Interbras of

Brazil etc.

Many of the exporters from developing countries however still felt that
their relatively small gize put them in a handicaped position vis-a-vis
developed country competitors. As a result they had to confine themselves to
small projects for.which competition was great (46). As s way out of the
situation in many of the countries concerned various sorts of consortia-like
orgenizations for export purposes have slready been established or are being

planned.




Foreign content among exporters

An important question with regard to technology export: from developing
countries is to what degree identified flows originate in MNC's affilliates
and thus represent an outside and intrafirm technology flow within MNC's
network, as opposed to domestic technology. If the former were true, the
whole phenomenon should be interpreted in terms of MNC's global technological

Jvances of the countries concerned.

The data collected so far suggest, however, that technology exports from
developing countries is being carried out by purely national companies and
that MNC's affilistes are rather reluctant to develop such activities. 1In
Portugal, fur example, out of 154 technology export contracts registered over
1978-80, only 24 (or 15.6 per cent) were carried out by companies with foreign
participation (47). 1In Egypt none of the companies studied had foreign
participation (48). 1In Pakistan only one out of 26 technology exporters had
some foreign participation (49). A similar situstion seems to exist in

Brazil, Argentina and the Republic of Korea (50).

3.3. Motiviation t¢ export te.anology

Development of technology exports from developing countries is

determined principally by three basic conditions:

(a) knowledge of market opportunities;
(b) possession of some competitive advantages over other competitors;
and

(c) willingness to export technology overseas.

Let us now shortly elsborate on the transactions in two parts - those of

arm-length contracts (non equity) and those associated with DFI.

With regard to the first set of transsctions, luckily enough comparable
data for four developing countries are svailable, nsmely, Portugal, Egypt,

Yugoslavis and Pakistan (see table 9).
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TABLE 9

Basic motives for technology exports(arm iength agreements):

number of observations

Portugal Egypt Yugoslavia  Pakistan
Type of motivition 19 17 via 29 23
companies companies companies companies
1. Higher profits asbroad 3 8 6 1
2. Existence of excessive 6 4 9 4
capacity
3. Corporate policy 6 9 11 9
4. Offer of govt. subsidy 1 1 4 -
5. Need to circumvent 1 - 3 -
tariffs and quotas
6. Exploit accumulated 7 8 17 13
know-how
7. Threats tc existing 3 1 2 6
markets
8. Others 2 3 12 -
TOTAL 29 34 64 30
Source: P. O'Brien, J. Monkiewicz - Technology export ... op.cit. p.61;
T. Sagafi-Nejad - Technology exports ... op.cit. p.39;

A. Zagorowski - Technology exports from developing countries - the
case of Yugoslavia, UNIDO/IS.353, 16 November 1982, p.60;

J. Monkiewicz - Technology exports ... op.cit. p.66.

From the referred data it is evident that the major driving force behind
the transactions was in all four cases a desire to exploit accumulated
know-how. Its importance veried from about 24 per cent in Portugal, Egypt and
Yugoslavia, up to 43 percent in Pakistan. It seems as if companies were aware
of their otherwise idle lLnow-how and were ready to make use of it when
opportunity or need arose. It could also mean that to some extent this export
had a non-economic motivation and had been inspired by & challenging desire to
compete with OECD establighed technological dominance. To put it in a
different way, it contained some spirit of & "joyful creation”. The next on
the list - again similar in all four cases - were corporate policy
considerations, meaning that the development of overseas technology exports
was seen as a long-term operation and constant component of the activities of

the companies concerned. This observation, if valid, is of extreme importance
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as it signifies an attainment of a certain level of msturity in the process of
internationalization of the sforementioned organizations. Only third place on
the list, against expectations, was occupied by the desire to utilize idle
productive capacities. In genersl, the structure of motivating factors seem
to differ substantially from that of developed countries’' organizations. 1In
the latter case basic motives are associated with the need to circumvent
tarriffs and quotas and with the threats to existing export markets. This is
well proved by the Vernon theory of the product life cycle and related

theoretical systems.

Let us now turn to equity forms of technology export.
TABLE 10.

Alternative modes of overseas technology -
Utilizetion by US corporstions in percentage of expected profits

Subsidiary Export of Licence Joint Total
products venture
1. Technologies with the 36 19 38 7 100
expected rate of
return less than 2C%
20-39% 46 29 19 5 100
over 40% 100 0 0 (4] 100
2. Technologies for 72 4 24 (] 100
new products
3. Techologies for 69 9 24 0 100
improved products
4. Technologies for new 17 83 o (4] 100
processes
5. Technologies for 45 53 2 1 100
improved processes
Source: E. Mansfield, A. Romeo, S. Wagner - Foreign Trade and US Research

and Development, Review of Economics and Statistics, June 1979,
p-25.
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In this case, however, the available evidence is scanty and we therefore

have to rely more on individual examples than on cross-country comparisons.

It is an accepted belijef that amongst the main motivating factors,
domestic demand deficiencies plsy an important role. Three kinds of demand

limitations can be spelled out: (51)

(a) where the domestic market is too small for any resasonsble scale of
activity (which is frequently the case for heavy industries in
developing countries). In effect and in order to survive, the
companies have to export their products or establish production
sbroad. An extreme example may be chemicels industry in Hong Kong
which is actually supplying its limited local demand from overseas

affiliates;

(b) where the domestic market is considered as too vulnerable in the

long term;

(c) where the domestic market is subject to substantial cyclical

contractions.

It is argued for instance that in recent years an important part of
Indian involvement abroad was relsted to the stagnation of domestic demand for

capital goods (52).

Another important motivation seems to be a desire to protect export
markets (53). With the intensification of various trade barriers and quotas
in industrialized countries, developing country companies tend to reallocate
their manufacturing establishment to those countries which do not face such
limitations. Apparently, this has motivated some Hong Kong firms to switch
their operations to Sri Lanka. (54).

Diversification is seen as another motive for DFI from developing
countries. Its significance is positively correlated with the uncertsinity
over economic policies sffecting the operations of the companies involved.
According to P. O'Brien, this motive smongst others, was particularly strong

for investments from Singspore and Hong Kong (535).

—
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Yet another factor worth mentioning is the search for raw materials

which becones more and more important in the resource poor countries.

It is interesting to note that the structure of motivating factors for

DFI stemming from MNC's and LDC companies seem to be highly different.

TABLE 11.

Motivations for direct foreign investment in LDC's

MNC's LDC firms

Threats to existing markets 8 6
Diversification of risk (capital conservation) 1 7
High local return 3 6
Investing accumulated local funds 1 3
Exploit expereince with high technology production 8 1
Exploit expereince with labour intensive technology 1 5
Relatives, countrymen or business associates in LDC 1 5
Export capital equipment 2 4
A source of cheap labour 3 1
Export to the developed world 2 1
Use of merketing expertise 7 1
Small market at home 2 6
Circumvent tariff bsrriers and quotas in

developed countries 1 2

Note: Numbers are average ratings by firms in the group on a scale of 1 = no

importance, 10 = very important.

Source: D. Lecraw - Direct foreign investment by firms from less developed

countries, Oxford Economic Papers, Oct. 1977, p.41l.
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3.4. The nature of comparstive advantages

A final point of our deliberations is devoted to the analysis of
relative adventages and disadvantsges of developing country firms in their
technology export ventures. Luckily enough we are again in a position to

present some consistent cross-country data, table 12.

TABLE 12.

Exporters’ advantages over competitors (in numbers of observations)

Nature of advantages Portugsal Egypt Yugoslavia Pakistan
Cost of technology 8 7 9 14
Quality of production 6 4 9 1
Scale 2 - - -
Political, commercisl or 5 14 11 10

cultural links

Experience in dealing with foreign 2 2 4 5
buyers
Other 2 2 - -
TOTAL 25 29 a3 30
Source: as in table 9.

As it could be intuitevely expected in all four cases, the dominant
advnatages, as perceived by exporters, were associsted with the costs of
technologies offered and politicsl, cultural and cummercial links with the
recipient countries (these two elements contributed from 60 to 80 per cent of
the scores in all four countries). Of course, this is only a one-side picture
perceived by the exporters, for which reason we maey believe, for example, thst
the quality of the technology offered scored too high. It would be
interesting to see the perceptions at the receiving end. However no

information is available so far.
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Let us row turn to perceived disadvantages. According to Portuguse
expereince they were sssociated mainly with the lack of relevant national
inputs in terms of equipment, raw materials, financial system, etc. that is
associsted with a general infrastructural weakness of the economy. It was
followed by an inadequate government promotion system. A similar picture was
observed in Yugoslavia where agein a general infrastructursl weakness of the
economy dominated. Additionally, an important role was assigned to the poor
brandname of Yugoslavian compsnies (late-comer's inheritance). As for
Pakistan, a poor financial backing from the nationsl banking and insurance
system occupied the dominant position, followed by what was termed "colonial
slave mentality” (in the sense of s strong preponderance for technology
recipients from developing countries to reiy on technologies from their
ex-metropolies). The latter observation is well proven in an interesting

study by Z. Mirza (see table 13).

TABLE 13.

Country "brand name” jin engineering

Potential Country Nasme of countries whose engineering firms have
established more good will or are preferred (inm order of
preference

Saudi Arabia uUsa South Korea German

U.A.E. British Japan France

Iraq N.A E. Burope German

Jordan USA British German

Kuwait British France Japan

Libya Italian German France

Bshrain British Japan France

Iran N.A. N.A. N.A.

Nigerias British Itelian Germsan

Source: 2. Mirza - Preliminary recommendations on improving snd

co-ordinating efforts of public and private sector engineering
organizations working abrosd, Pakistan Engineering Council,
February 1981 p.63.
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According to Mirza's findings, based on extensive interviews among the
exporting organizations from Pakistan, there was a clear pattern of perference
with regerd to engineering services for the companies housed in industrialized
countries. Their nationality per se was a strong advantageous factor.

Export of technolo —_its significance and implicatijons

Technology exports from developing countries may be viewed from at least

three different perspectives:

() @as & form of oversess operation by developing country firms

(commercial spproach);

(b) es an indicator of the level of internationalization of local firms

(internationalization process approach) ;

(c) as an indicator of local technological maturity (technologicsl

approach).

When the first option is tsken our interests concentrate around the
nature of technology export deals with the broad context of the totality of
the firms’ overseas operations, its distinctive features, its significance for

company activities and the like.

If, on the other hand, the second option is taken our main interest lies
in the investigation of the pPhenomenon from the point of view of company

development.

When at last the third option is taken, we have to look st the
phenomenon in s broad context of technological developments taking place

within developing countries.

All three spproaches seem to be equally important in order to understand
the multi-dimensionality of the development process and the phenomenon
itself. However, due to obvious limitations srising from the lack of relevant
theoretical infrastructure, as well as scarcity of facts and figures, we will

basically limit ourselves to the last one.
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4.1. Technology export and exporters’ technological development

There was, and apparently still is, a widely held belief that developing
countries do not create technology (56). The reason for such thinking is
numercus. However, 2s was noted by S. Lall, two factors were the most
important. One was the “domineting concern in the relevant empirical
litersture with major breakthroughs rather than with minor changes as the
source of technical progress” and the other was a "theoretical

characterization of technical progress in neo-classical economies” (57).

In this context the very existence of technology exports from developing
countries, originating - as was shown - from local companies, is the most
powerful evidence against the aforementioned hypothesis. The occurrence of
technology export signifies an sttainement of certsin skills and capabilities

requiring time and experience and implying certain technological matucation.
TABLE 14.

Profile of technologicel skills

Stages of Shopfloor Specialized Applied Domestic

technological mechanical design and theoret- and inter-

capacity skills and engineering ical, scient- national
the develop- and productive ific know- marketing
ment of facilities ledge capability
technical in machine
culture building

Assimilation x

Modification x x

Replication x x x

Creation x x x

Export x x x b ¢

Source: Industry 200CG. New Perspectives, UNIDO, UN New York 1979, p.191.
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As was pointed out elsewhere the creation of a technology export

capacity should be viewed in the sequence of technologicel as well as generasl

competence building (58).

Of course, most of the developing country companies

are not st the frontiers of technological advances and hence their

technological effort must logically be more concentrated on searching and

adapting activities than on pacesetting.

This is we!l illustrated by some findings of S. Teitel with regard te

the Latin American experience (table 15). For a variety of institutional and

infrastructural reasons, the innovative activity taking place inm developing

countries is substantially different from that to be observed in developed

market economies (59).

These differences vcould be spelled out as follows (60):

(a)

(b)

(e)

(d)

(e)

Now,

different relative factor prices favours more labour intensive

products;

lack of trsined manpower slows down the rate of innovations;
different demand conditions lead to bissed product innovation in
certain directions - simpler design, longer life, less specislized

equipment, easier msintenance and descaling;

need to use local materials requires import substituting research

and leads to changes in procduct design; and

lack of a fully developed, specislized component industry leads to

s much bigger technical effort cof the user industries.

if we look at the technological competence building (or

technological mastery as proposed by Westphal and Dahlman) from s broader

perspective, five major stages of the aforementioned process may be identified

(61). These are:

production engineering capability comprising the knowledge and

skills needed for the successful operation of a plant;




- project perpsration capability comprising the knowledge and skills

for project identification as well as the search and selection of

the technology which is best suited to local needs;

- project execution capability encompassing the knowledge snd skills
for thenexecution of the given development project (engineering,

installation, start up);

- capital goods capsbility - the ability for the manufacturing and

creation of new equipment; and

- ianovation capability - cepability to creste new products and

processes.

Production engineering capability, will be reflected in terms of
technology export in various technical assistance assignments, project
preparation in consulting services, project execution in consulting
engineering and contracting sctivity, capital goods capability in turn-key
plants and innovation capability in licensing arrangements. Of course this is
only a tentative and highly oversimplified clessification; however it seems
to be a very useful tool for the more systematic snslysis and assessment of

technology export development.

It is interesting to note how these stages were reflected in the
technology exports from selected countries (table 16). The picture that comes

out pretty well confirms our expectations.

First, as we can see that there is a clear dominance of transactions
conditioned by a production engineering capability - that is, the first level

of technological naturity.

It is followed by a project preparation and execution capsbility.

Second, we can see that there is some diversification with regard to the
countries’ relative position vis-d-vis capital goods and innovation
cspabilities. More developed economies, those of Mexico and Portugal seem to
have the lead over less developed ones. However, even in the case of the

latter some innovetion capsbility has been detected.




Table 15, Characteriatics

of technological change

in semlindustrislized countries-selected cases

Case/ Source |Nature of Reason for Market Externalities| Dissconamies
. of tech-] technical technical structure |8nd other and other
country Preduct/s/ | Property | nology change change beneficial negative
-ffMl___ﬂﬂ:.u__
1 2 2 4 S 6 1 8 9
Stesl 1 Steel billew| Private | Largely {-Stretching -Market de- | Oligopoly -Trained en- | -Expensive .
/argentina/ | and relled national | lecal capacity mand gineers for billet
preducts firm output =Market de- enterprise ~Delayed re-
~Changing mand and eventu- placement
roduct mix =Malfunc- ally indus~ of equip~
-Incresss tions and try and/er ment
productivity | Dezards sconamy \
Steel 2 Steel flat Public Initialy |-Stretching ~Market de- | Oligopoly | =Technelegy Not appa-
/Breazil/ r;ﬁ.d fira foreign clglc{ty nand ;ngutto rent
ucte outpu - naustry
P -Chaaging raw | “¥arket de-
ntorhf- an sand =Patantes
improving '2‘”‘;‘:1“7
thelir rr - po
ductivity
~Redesign of | ~Technical
equipment sel?f
and optimi-
zation te
increase pro-
ductivity
Steel ) Sponge-iren | Private | Largely |-New process | -Technical | Oligopoly { -Technology Not appa-
/Mexi co/ national | local for direct motivation | with pro- sxporte rent
fire reduction in solving | duct-dif- | -Patents
market de~ | farentia-
mand problT tion




/continued table 15./
1 2 h) 4 ) 6 7 8 9
Argentina 1| Reyon | Subeidiary| US plans | -New product ~Market | 1et period | -Treined engi- (-Delayed
of U,S. local RD| varieties ‘demand nonopoJ{ neers for en- substi tu=-
MNC and engi= | ~Use of dif- =Market | /late fif- terprise /other| tion of
2;;r1ng f.ren: §.' dqm:nd ties/ product plants/ r-{on by
orts materials =Market . oo ' .| polysster
-Quality im- demand i?g po:iod {::;:°g;°t::fp and’ nylon
provem.nts ~Market gopoly tile operations
-Increased . d emand /dying finish-
P -ty ing,and so on/
Argentina 2| Clut- | Private U.S.and Adaptation to , .
ches national Europe =New product | ~Market 1et peried | -Trained engi- Cost
firm varieties oligopoly neers and tech~ clutches
-Di{fafegt =Market /aparea/ ?icl-nzirgtivor -
materials ng actiy es
-Smaller runs ::;og;{1°d eventually for ;i{:i"
and more -Market /new oq{i {ndustry and/or
modela Zent/ p- ocononq'
-Standardiza- =Technology
tion ~Market exports
Argentine 3; Tele- | Subsidiary| Burope -Adaptation -Market 1st pericd | ~Trained engi- Lower
phone | of U.S. and U,S. to different monopoly neers and tech-| quality
equip-] mnc raw material nicians for preq product
ment -Increase pro-| -Techni- | 2nd period cision electro-
ductivity cal self| duopoly mechanical pro-
/process im- | motiva- duction, even-
provement/ tion tually for eco=
=Increase pro- nomy
ductivity .~Developed supp-
/laycut and liers of ma-
process nor- terials of equip
malizatian/ ment
«New recupera- -Exports of eocuip-
tion process ment ,tools and
dieg

Source: S.Teitel - Creation of technology within Latin America, Annals of the Americen

Association of Political and Socisl Science, November 1581 pp. 143-144,
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When evsluating the aforementioned figures, however, we should bear in
mind that identified components of technological competence constitute a set
of interdependent variables and a sort of structural equilibrium is n:cessary
for a proper technological performance. Thus, for example, even with the
developed cspital goods capability, but with nv project preparation or

execution capability, technology export capacity will be severely reduced.
TABLE 16
Industrisl technology exports from selected developing countries

according to the nature of technological capabilities required.
Number of contracts ’

Pakistan Mexico Egypt (b) Portugal (s)
1974-1982 1977-1981 1971-1982 1978-1980
cumulative cumulative cumulative
N = 36 N = 160 N = 34 N = 154

1. Production engineering 45.4 36 - 55,2

2. Project preparation 33.3 - 88.2 -

3. Project execution 8.3 - - -

4. Capital goods 5.6 14 5.9 -

5. Innovation capability 8.3 22 5.9 10.4

TOTAL 100.0 100.0 100.0 100.0

Note: (a) excluding turn-key deliveries for which data were not availsble

(b) classification was done on the basis of contractual arrangements by

the author

Source: J. Monkiewicz - Technology export ... op.cit. p.53; C.J. Dashlman,
M. Cortes - Technology exports ... op.cit. p.45a; T.
Sagafi-Nejad - Technology exports ... op.cit. p.28; P. O'Brien, J.
Monkiewicz - Technology exports ... op.cit. p.54.
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Third, it is interesting to note that the observed similarities in a
structure of technological competence building in the countries concerned take
Place in spite of their different technological and industrialization policies
which could mean that there is a certain degree of sutonomy in the process
involved. What was common, however, to all four cases was that local
technological build up had received some protection at home either due to
import substitution policy or measures related directly to technological
policy. The same observation proves its validity with regard to India's

example (62).
A highly important question is how to perform this protection and to
what extent. This remsins open however, and requires much more research

efforts in order to specify some policy recommendations.

4.2 Implications for technology borrowers

In order to evaluate possible benefits for the technology receiving
developing countries, we have to look closer at the type of technology which
is being offered by developing country exporters. For this purpose, the

classification offered by S. Lall seem to be the most convenient (63).

According to this classification there are three different types of

technology provided by developing countries:

(1) Competitive technologies where developing countries are able to

supply equivalents to the pieces offered by developed countries;

(2) Complementary technologies where developing countries are able to
furnish simpler and more appropriate parts of technologies
complementing more sophisticated basic core technologies from

developed countries; and

(3) Non-overlapping technologies where developing countries offer some

products and processes no longer in use in developed countries.
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In the first category (which is obviously of minor significance in the
totality of technologies being offered by developing countries), the main
advantage for importers seems to lie in lower technology costs. As already
pointed out earlier in this report, low technology costs were perceived as the
main competitive advantage of the exporters from developing countries.
Moreover, the emergence of new exporters may have some impact on the overall
characteristics of technology suppliers' behaviour due to de-monopolization of

the market.

In the latter two categories, major advantages arise from
“appropriateness” of the technology. This appriateness should be seen in a

threefold sense:

(1) in the sense of more appropriate products:
(2) in the sense of more appropriate process;

(3) in the sense of more appropriaste scale.

Technologies coming from developed countries as a rule involve too large
amounts of capital per worker in terms of the savings capacities of developing
countries. Evidence from Indonesia on capital labour ratio indicates that
they were almost twice as high for developed countries as compared to
developing country investors. Data for Thailand indicate a similar
phenomenon, i.e. capital labour ratio of LDC investor companies (64). The
"OECD technologies" also as & rule require much more refined infrastructural

support, often lacking in the countries concerned.

An important problem in technology transmission is the scale of
productive units. In most cases the scale requirements of developing
countries are far below the stendards set up by designers in developed
economies, which first of all reflect different purchasing powers of the

markets concerned (see table 17).
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TABLE 17

Manufacturing as a proportion of the U.K. market 1976

COUNTRY Value added in manufacturing as percentage of U.K.

Malawi

Tunisis

N &0 =N O WO N

Kenya
Ecuador
Singapore
Nigeria

Peru

o WN - = O O

Philippines

India

NN
o w

Brazil

Source: World Developament Report 1980. World Bank Table 6

In such a situation imported plants frequently suffer from an excessive
capacity and run into severe economic problems (65). The picture is however
not as simple as one may be led to believe from the aforementioned examples.
In a recent study on Zaire's technological development it was found out that

both MNC's and Zairean owned companies were practically st par with regard to

the inappropriateness of the technology utilized.
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TABLE 18

Cases of inappropriate technologies in 1963

Manufacturing enterprises in Zaire, 1975

Toteal no. Number of firms in which important parts of
of firms the technology were considered inappropriate
Analyzed
Consumption Intermediate Total in
goods goods percentage
MNCs 15 3 1 27
Other private (b) 25 V4 1 13
old (a) foreign firms 7 1 - 14
new
Expatriate-owned 10 1 2 30
firms
Zairean-owned firms 4 - 1 25
Government-owned 3 - - -
ficms

Note: (a) established before independence (1960)
(b) purely fineancial affiliates

Source: E. Stigler - The mechanism, efficiency and costs of technology
transfers in the industrial sector of Zaire, Development and
change, Vol. 14, No. 1 1983, p.103.

Another important advantage of having supplies from developing countries
is their better understanding of needs and problems of recipients. Having
sbsorbed their technology in a comparable environmeant they can affect the

transfer process much better than a supplier from a developed country.

Last but not least, "developing country exporters may provide the
technology ir. a more unpackaged form since they do not enjoy monopoly power

based on the combination of advanced technology, brand name, finsncial

resources and managerial resources” (66).
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Before concluding however, we have to say that the aforementioned
observations are highly tentative since there sre only few studies on
technology receivers (67). Much more effort so far has been given to
technology exporters. However, to arrive at a reasonable, comprehensive
picture of the phenomenoa the first issue must receive much more attention in

future.

4.3. Some international implications

The importance of technology exports from developing countries, despite
its relatively limited dimensions particularly in the upper grades of
technology resources, does not only have purely national (givers - receivers)

effects, but also brings some wider, international implications.

First, in certain segments of technology the proliferation of technology
exports from developing countries may signify certain changes in the
internstional market for know-how, characterized by high imperfections
stemming from the mono - or oligopolistic position of the suppliers (68).

Thus an injection of extra suppliers, which additionally have somewhat
different features means certain improvements of the market in favour of
receiving countries. Obviously, the extent and depth of changes depends

la-gely on the extent and nature of the proliferation process.

Second, development of technology exports from developing .ountries
constitute a certain challenge for OECD based multinational corporations. Of
course, the challenge is not dangerous so far as these exports pertain as a
rule to those technologies and industries which remain outside MNCs sphere of
interests. However, assuming growing technological maturity of these exports
a possible new conflict sres srises. It may lead to some counteractions or
preventory messures undertsken by MNCs if they feel endsngered both in the

short or longrun.

Third, proliferation of the "South-grown” technologies means a certsin
erosion of the technological monopoly of the North and thus creates an
sdditional infrastructursl element for both trade and technological
co-operation among developing cuntries. The future outcome depends however on

to what extent an indigenization of the technology in a regional sense occurs.
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Fourth, emergence of technology export from developing countries, and
particularly its DFJ version, is proof of a growing internationalization of
firms based in developing countries. It is argued that in its growth process
eny company passes through different stages which may be classified as follows
(69):

(a) domestic production stage;

(b) indirect export stage;

(c) direct export stage;

(d) non-direct investment production stage abroad;

(e) stage of manufcturing through direct investment sbroad.

If this iz the case we should expect a growing importance of foreign
operations in developing countries, both at regional and global levels, with

21l the consequences that arise out of it.

Finally, as shown before, technology exports from developing countries
sre not widespread phenomens and they sre confined largely to newly
industrislized countries (NICs) and some of the "second tier" economies,
whereas a vast majority of the others remsin purely recipients of technology.
Under these circumstances one could take this as another indicator of an
intensified polarization process taking place within developing countries
(70). This is a highly sensitive issue which undoubtedly creates new conflict

sreas among the countries concerned.
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5. Conclusion and recommendations

There is no doubt that the phenomenon of technology exports from
developing countries constitute a new and significant change in the
traditional pattern of technology flows, not so much because of its present
volume, but rather by the sheer opportunity of providing many developing
countries with alternative sour es of technology, not necessarily coming from

traditional TNCs sources of supply.

Its significance however is much broader than that for both theoreticsl
and practical reasons. In the first case traditional views on the existence
of technological progress in developing countries have to be substantially
revised. In the second case we have to deal with some new structural
developments on the international technology market and the changing nature of
iuterrelationships both within the developing world itself and its outside

contacts.

What cen be ascertained at this moment is that exports of technical
services seem to be the predominant form of disembodied technology exports
from those countries and markets where these exports were normally placed,

usually other developing courtries.

Turnkey projects on the other hand seem to be the predominant form of
hard technology export. Growing DFJ of some developing countries may add an

additional important dimension tc these phenomena.

It could be srgued that expansion of consulting and engineering
companies to foreign markets may play an important role in the stimulation of
hard technology exports from developing countries in terms of incistrial
machinery and equipment. 1In the case of developing countries it is primarily
the consultant who makes the selection and recommendation of the equipment and
technology required. Any consultant is again basicslly associated with the
nationsl industry he knows best and therefore, given the presence of
equivalent technologies at home and abroad, he would probably opt for the

first one.
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Most of the technology exported so far is of foreign, predominantly
OECD, origin. However, there is already a small stream of home generated
technology. The logic of the development process points out that this stream
will increase in importance just as has happened many times before in the
economic history of mankind. Of course, to rely om logic is not enough -
relevant policy measures, both at international and national levels have to be
taken in order to provide necessary support for the process slready in

progress.

A major comparative advantage of developing country technology exporters
over their developed competitors is the cost factor. Cost factor however is s
highly dynamic phenomenon which cen easily disappear with rising incomes and
wages, provision of more social security and the like. Hence we may expect a
changing distribution of technology exporters among developing countries, who
base their performahce on the cost element. Therefore some old exporters will
have to move up along the ladder of technological maturity or perish in
markets invaded by low cost suppliers. As for the major comparative
impediment of developing country technology exporters, the lack of proper

infrastructural support on the part of their home countries seems to dominate.

The specific nature of the technology export market requires a good
supply of relevant information, constant presence at the export market and an
elasticity in funds generation. All these are difficult to ensure for
smsll-scale developing country organizations which therefore frequently lose
at the start, to the benefit of the well placed and well organized companies

from developing countries.

In view of all what was said above, as well as taking into account the
findings of the export group meeting on technology exports from developing
countries held in Vienna, 19-21 December 1983, the following recommendations

can be spelled out:
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At the national level

(1) A predominant feature of most ot the developing countries with regard to
technological progress is s lack of an integrated technological policy.
The policy which should on the one hand be equipped with proper
institutional machinery and on the other hand with a set of suitable
means and actions. The time has come to integrate three different
segments of this policy: technology transfers from abroad, local
technology generation and technological expansion abroad. So far there
is 8 clear predominance of the first element at the expense of the last
two. If however any meaningful results in the course of the
technological growth of developing countries are to be achieved this
attitude has to be substantially revised and indigenous technological
sbilities have to come to the fore. It mesns that export of technology
should be seen in the context of the objective being the building up of
an appropriate local technological development. Technology export could
contribute to this process by enabling greater economies of scale,

specializaetion and learning.

(2) The first step in this direction would be the granting of some
protection for local "technological learning”. This would essentially

embrace four types of government intervention:

(a) support for the establishment of local manufacturing
capacity, including - to the extent feasible - the

creation of a capital goods sector;

(b) limitation of foreign capitasl penetration to those

areas where local technological capability is not in

a competitive position;

(c) incorporation into the rules on foreign technology -
acquisition a "local content principle” that should
be enlarged with accumulated experience and skills
and include local subcontracting, use of locsl

materials, etc.;

(d) stimulation of local design, adaptation and

innovative activity and promotion of locally

generated technologies.
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A major practical problem in this srea is the attainment of a proper
balance in the degree of protection provided. This balance could
however be achieved only by iterative actions or a trial-and-error

method.

Technology belongs to the most critical assets of a company and a
country. Therefore, its use should be viewed from the point of view of
the targets to be achieved. This requires s proper understanding of the
nature of the transactions involved, their implications for the
operation of the given companies and the countries as a whole. So far
the degree of understanding both among the businessmen and policy-makers
seems to be rather low. As & result, much more attention is given to
traditional commercial operations than for technological transactions.
To increase its understanding and awareness of its potentials, training
programmes should be developed, aimed both at the business community as

well as government officers and development bankers.

To get a stronger foothold on international technology market developing
country exporters have to receive much more assistance from their
respective governments. This could encompass utilization of the state
trade representatives abroad for the collection of relevant market
information, supply of low cost money, provision of the risk guarantee,

promotion of joint sponsored undertakings and the like.

In order to create a sound baris for government action in the
aforementioned area, it seems necessary to start with the establishment
of reliable statistics of technology export contracts concluded and
subsequently a system for their monitoring. For these purposes, an
extension of the field of activity of the existing national offices for

technology transfer might be feasible.

In view of the catalytic role played by consulting and engineering
companies in technology exports, their greater association with locel
developers of technology could help in promoting technology exports
through the transformation of available know-how into marketable

technologies.
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At the regional and internationsl level

1)

(2)

(3)

(4)

Technology flows among developing countries should be viewed in the
context of South-South co-operation and the collective self-reliance
paradigm. Hence, the regional and international measures should aim at
facilitating such flows by providing information and incentives on the
one hand and reducing the obstacles and offering preferential treatment

on the other.

To achieve these targets work on the crestion and strengthening of
regional and international technology banks with UNIDO's INTIB system
should be continued. This would supply prospective technology borrowers
with additional information on the technological options available and
constitute an important supportive mechanism. The aforementioned banks
would be equally important for prospective suppliers of technology in

their search for joint undertakings and various sorts of collaborators.

Regional promotional measures for intensification of South-South
technology flows should bz encouraged. They might have taken & variety
of forms - starting with an exchange of experience in this area,
promotion of intre-regional industrial joint ventures, promotion of
intra-regional joint projects for the development and utilization of
technologies and promotion of the joint exports activity by regional
associstions, consortia, etc. 1In this context, the idea of establishing
an International Technology Brokerage System suggested already in the
late 1970's could be advocated. The system, based on regional centres,
would essentially be responsible for collecting and dissemincting
relevant information and matching deman s with availsble offers of
supply. It could encompass joint promotional measures with regard to

technology supplies.

Apart from the creation and better utilization of the existing
information system, efforts such as solidarity meetings, investment
promotion meetings, plant level co-operation programmes etc. should be

better utilized in bridging the information gap.
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(6)
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Generation of financial means is one of the major impediments to
technology exports from developing cuntries. To reduce the financial
constraints, existing financial infrastructure should be adjusted to

enhance the technology trsnsfer flows among developing countries.

To increase the sppropriate diffusion of technologies from developing
countries by the reduction of bias against the emerging suppliers,
international agreements should be reached on the appropriante joint
promotional measures, which may include « combination of preferential

terms, insurance and financial guarantees.

An important part of the totality of the measures taken should be
attributed to ensuring the preferential treatment of developing country
technology exporters within the UN project financing schemes, the World
Bank, UNDP etc. This preferential treatment could take a variety of
forms such as extra charges for tendering organizations from developed
countries, mandatory inclusion into project execution of the suppliers
coming from developing countries, provision of preferential credit

facilities, etc.

Last but not least, it seems necessary to undertske a broad training
programme with regard to a large spectrum of issues related to
technology generation and its eventual exportation, iarovation policies,
technological policies etc. in order to provide necesssry knowledge both
for business and policy makers. A particular role in this respect
should be played by UNIDO with its rich experience and available
facilities. Accordingly, an enhsncement of technology export issues
within the framework of the existing UNIDO Technology Programme should

be foreseen.
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Table 1. Torlugal: Annunl tolal value /1/ nnd number of contrncin /2/

of technology exporls /in § UZ/

L]

[

Specification 1973 [ 1014 | 1975 | 1976 | 197 | 1918 | 1979 | 1ITARTF
1.Pntent licence /\/ . 78712 8611 - - - - 87323
/2/ . 1 1 - - - - 2
2.Kncw-how licence /\/ . - - - - 30000 . 30000
72/ ’ 2 - 1 - 1 2 6
3.Consultancy and /\/ . 37283 - 3505912|2283843 | 49250337 . 10752176
Enginecring acrvi- /2/ 1 - T 10, 18 34 70
cesX
4.Technical assimtan-/1/ . 178767 - - 2826610 | 1250519 . 4255892
ce ngreements /2/ . 6 - - - 8 9 29 52 '
5.Composite agzree- /1/ . 59094 |2286666 |1486666]1938312 | 3641808 . 0462486
menls /1+2+4/ 72/ . 4 1 2 2 8 4 21
G.Turn-kecy plants Cl/ . R . . . . . .
7 - [ . 4

Notes: x/ 1ncluding mnintenance and repair as well aos conslruction oand civil engincering
xx/ In value Lerms excluding 19/9

Source: P.O’Drien, J.Monkicwicz - Technology cxporis from developina'countriea /V/

Arzenlina and Portugnl, UNIDO, UN, New York 1983



Toble 2. Tortugal: Annual tolnl value /1/ ond number of contracts /2/

of dirccl Coreign inveslmenti in uad /103/

SpecyTication 1973 | 1974 | 1975 | 1976 | 1977 [ 1978 | 1979 | 1973/79

) |

Direct foreign /17 | 59252,6{12590,8 [4203,9| 43016,2 |80389,9 |12860, 6| 39988,6 | 252302,6 2
Investment 72/ 53 42 20 27 A0 39 57 278 '

Source: see table |
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Tadle J. Foriugzal: Talua ¢ tachnology exgort acsording o

Itex 1274 1375 1672 isTT I 1373
1. Fatent licence 22,2 2,3 - - -
2. Kzow-now licence - - - - 3,3
3. Consultancy =28 en-
Zineering services 12,5 - 72,2 3z,213Z2,C
4. Tecrtnical assisstaace !
agreezents 52,3 - - 35,3 12,7
5. Composite agrecments 15,8 | $3,7 | 2¢,8| 23,2 |37,
Source: 3e2 takle 1.
Table 4. Fortugal: aduxgber of tachnolcosy oxport girse=szncs
according to instizutionszl fsrms /i1378-1%32/
Iten 372 273 322
1. Assisstencz to the
consznlies 22 43 iz
- idcences 3 ) 2
- Technical sssisstance i2 P ie

w

- Xaintenance and repeir

Q

2. Consultingz and engineering

A\ Y]

3. Erection 2né construction

4. Airing ¢ Portusuese
manpower 5

w
9

13 12

[$1]

Wotes: 1/ sacond Lalf of 1578
2/ first n2lf of 1680

Source: Estizations bBased on inforzmation cf

see table 1.

Zank of Fortugal,
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Table G. Direction of T'ortiuguene direct forciygn investment in UJD /103/

1973/79

Deslination

of exporl 1973 1974 1975 1976 1977 1970 1979 | 1973/19
USA/Canada 1466,3] 123,7] 1520,3] 43,1 866,2| 5117,2 | 2525,9] 11665,7
Weslern Europe 19471,5 {11186, 3 | 1885,2| 6905,7 | 40243,0| 3050,2 | 7935,9| 90677,8
Gocial countries '

of Burope - - - - - - - -
Lalin America J6896,3| 1254,3 | 439,7|3X0M,3 | 26172,0] 3022,9 | J8806,7|114746,2
Africa 17,2 26,5 | 358,17 2990,1 3108,7) 1670,3 1 1024,1] 9195,6
Middle Enst - - - - - - 24607, 3| 24607, 3
Australia/Japan - - - - - - 8,7 8,7
Rest of Acia 1401, - - - - - - 1401, 3
Totnl 59252,6 [12590,8 | 4207,9]|4301¢,2 | 80389,9[12860,6 | 39988,6{252302,6

Source: see table 1.

|
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Table 7. Portugal: Nature of technology exporters
according to the type of ownership

/oumter of cases/

Ttem 1978' | 1979 | 1580%/

Kajority owned foreign
subsidiary 2 5 2
Minority foreian
participation 5 9 1
Staté companies J 1n 20 9
Private coxpanies 238 38 24

Total 46 72 30

Notes: 1/ Second hailf of 1978

2/ Tirst nalf of 1280

Source: see tatla 1.




Tnble 8. l'ortugal: Volume of UFJ, by type of exporter

of destination /1973/79/, in USD /10°/

ownership nnd country

USA/Canada
Western Lurope

Socialiast countriea
of Europe

Latin Americo
Africa

Riddle Lnat
Ausiralin/Jdapan

Resl of Aoin

Majority owned

Tublic

Majority owned, ot Mt
foreipn subsi- |domestlic cor- tit Prty?te Total
Ainry poration entlty entity
2,0 3078,6 8559, 4 25,1 11665,7
126,9 11324,7 72007, 3 7208,9 90677,8
- 20023,2 94516,4 206,6 114746,2
- 5639,8 3445,8 110,0 9195,6
- 24607, 3 - - 24607, )
- 8,7 - - 8,7
- 1,4 1399,9 - 1401, 3

Source: see Lable 1
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Toble 10. Argenlina’

s cxports of turnkey planta, 1973-1977

Year Company Type of plant E?ogggggga Destination
1973 De Smet Vegetable oil factory 5,525.,0 Bolivia
Nisalco Cooked mecat and exlracts 200.0 Brozil
Standard Elec. Automatic central telephone station and 573.0 Ecundor
external communications plant
Sicom Integral communications syslem 2,329.4 Chile
1974 SEL Engineéering Sloaughter-house and cold storage plont 12,500.0 Cuba
Phoenicia Integral baking plant 2,900,0 Cubo
Nisalco Glycerine-producing plant 90.0 Mexico
Emepa 15 sheda for port storage 6,775.0 Cubo
Emepa Sfructure sheds, metalic mverings 15,940.5 Cuba
and siloo for fowl farms
Adabor Metalic silos with intearated conveyors 2,329.1 Cubn
Lix Klett Air conditioning, ventilation and 90.0 Taraguoy
heating for a bank bulding
19775 Neitor Iroccasing ol citrus fruil 6,200.0 Cuba
Dosicentar Two honey-making planis 1,490.0 Cuba
kximparg Ilanls for'extraction of veselable 4,000.0 Dolivia
oil from cotlon sced
Lito Conellan Gupply, disiribution and pumping 1,993.3 Ecuador
terminnls for liquelied gan
Tachintl 0il pipeline and pumping station 120,000.0 Peru
Bogo LalLorniory ‘Antibiotics-producing plant 220.0 Bolibian
Beni Lo Roggio Airport 52,000,0 Taroquny




Table 10. /Conld/

Year Company Type ol plant oghgggggg: Destination
Nisalco I'lant for procesaing of wnlor for A7.9 Uruguay
industrinl use
1976 Reitar I'rocessing of citrua fruit, pincapple 8,310.0 Bolivin
and manioc
Gnle Estab. I'lant for processing und hotlling of apicea 1,441.0 Cubn
De Mct IMant for exlraclion of oil for solvent 746.1 Uruauny
md for Lrentmenl of sunflower seeda nnd
soyabean sceds
NNarinl I'loni to produce lend oxide 116.8 Venezuelos
Nlarial I'loant for melting and recovery of lend 105.7 Venczueln
Cemati Imonworks for electric inalnllntions 146,5 Bolivin
Thoenicia Integral brend-making plani 115.0 Chile
Caoissutti Slnughtlering nnd processing of Cowl 188.5 DPnaraguay
Giulinni Powered boalanced food factory 239.2 Bolivia
Induztirianl Gaseqd Plantl for refining fTals 235,2 Chile
Iradi Tlant for processing and sloring ronin 181.2 Uruguoy
Iingo Laboralory | Mnant for ihe exlraclion of nctive clements 450.0 londuran
1977 SkL Engincering| I'lant Lo produce sodium cazein, caleium 259.0 Uruguny
and powdered milk serum
Tcchnimantande | Pesticide-mnnufacturing plant 415,000.0 Dolivia
Latinacansult lloapitnl 46,000,0 Ivory Conat
TOTAL 340,742. 4

Gource: International {lows of technolosmy, UHIDO/JOD. 326,

19 December 1979 .51,
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Table 11. Taiwan - turnkey plant exports in 1976

Type of Indusiry Jo.of Dastination Valug
sats U3 5 “Cce
Sugar Refining ! Literiz 5,45C
Cexent 1 Eong Kong 1,23C
Faper 7 Indonesia 2,C31
3 elaysia 738
1 Thailsnd 355
YWire znd Chain 2 Indoresia i52
3 ¥alaysia 33C
2 Thailand jc2
Can ¥anuTacture i Jepan 2i3
2 Indons=sia 3c4
3 Thziland 435
1 Ivory Coast 154
Soszp 2 Indonesia 221
Rolling ¥ill 1 Nigaria 522
Salt Refining 1 Thailand 1iC
1 Indonesia 123
flastic Injection
volding 3 Theiland z13
3 Indonesia 122
! Fhilisgines 12
1 Valaysiz 11z
£y Yoven Zagzg 1 Trailzand 2
1 Tnilizsinss 3
Water Treatmani Zlant 4 Indonesia 33
3 Failigpines 42
Yon-woven Fapric 1 Thilippines 20C
dry EBatitery 1 laraz2ay 87
1 Thilispines g3
4ir-Pollution Control 1 Thelland 15
Zcuipment 1 Indoznesia 14
Salvanized Sheet 1 Indonesia 157
Steel Pipe 1 Yalaysia 2C3
2 Thilippines 51
ICTAL 58 16,257
Source: W.Rhee and L.Westighel, A lote on Zxgorts of Tecrrnclogy
from The Regutlic of China and Toraa, ziz20, Ilovezber

1973, tatle 2.




Table 12. Yorean’s turnkey plant exports as of Lthe end of 1977

Lrporiing Year of Indusiry, [Product or Irocess Conlroct St ey ) C
Jompuny  Complelion Clnasilication Vnlue Receiving 1ypﬁxg£rt?ﬂgmny
/51,000/  Country
Sung-lee 1973 Synthetic and silk textile 1,000 Afghonistan  Lending textile ma-
Machinery weaving mill chinery producer
Seoul 1973 Clutamine-soda factlory 3,800 Indonesia Lending food-pro-
I -waon ceaging company
Koren Ln- 1976 Synithetic resin plant 6,000 Saudi Aranbia Engineering conaQl-
gineering tingx ¢ompany
Banil 1976 Rolling mill 1,580 Indonesia Lending cement
Cement manufacturer
Dae-1lan 1977 Watergate of hydraulic power 1,200 Taiwan Lending engincering
Heavy plani company -
Machinery o
|
Yoohan- 1977 Paper plant 1,000 Colombisa Lending pnper pro-
Kimbery ducta manufacturer
Total completed 6 plapts 1 80
Ilonkook— Constiruc- Glaas fibre plant 650 Saudil Arabin Subsidiary of glasa
Inshuro lion in ' fibre company
progress
at ond of
1977
Dnewoo " Polypropylene plant 490 Kenyn Integrated trading
company
Daewoo " Tire factory 60,000 Sudan Inlegrated Lrading
Daewoo " Galvanised sheet plant 1,000 Sudan Integrnted irading

company




Table 12. /Conild/
- : g T Contract Type of
Exporting Year of Industry, Product or Process Receiving
Compa Completion Clossification Value Compan¥
poany pLet] /%1,000/ Country Exporting
liyun Doi " Cement 235,080 Saudi Arabia Integrated
' trading
company
Won-liyo v Roofing nail plant 1,030 Nigeria Engineering
company
Sun-Kyung . FPipe fitiing plant 450 Kenyn Integrated |
trading -
company -
Whasin " Zinc smeltery 72,000 Thailand Leading
industrial ' engineering
compnny
 Kang-won " Turbine plant 2,000 Sweden Lending
indusirinl enginecring
Yoohan- w Toper plant 1,500 - E)l Salvandor company
Kimbery Lending paper
products ,
mnnufacturer
Totnl in projress 10 plantis 374,040
AGGRIEGATE 16 plants 383,620

Gource: see table 11,

-




Table 13. Indinn Lurnkey projecls abvoad by iy

and indualry /as of early 1979/

Firm and indusiry Nolure of projccl Destlination Glotus Vnlue

Traditionnal seclors

Lokashmi Textile Fxporters Teoxtile milln Malaysin Completed Ne.n.
cri Lonka Completed Nens
Tanzania Completed n.ne.

\inlchandnagar Industrics Sugnar mill Tonzonin Completed 734 m

llindustan 3alis Limited Soll refinery Tanzonin Completed a2 m

Simon Carves Animal (eels Iraq Completed p1om

Consortium of Indian firms Cotlon spinning Tanzania Compleled Zi2 m

lational Small Genle ? Smnll-scale

Industries
Corporation /Govt of India/  industiries Tonzania n.a. n.n.
Larsen and Toubro Dairy plant Yemen In hand 2l.4m
1T Electricnl
Charat lleavy Llectricals Power generation Several projects
Limited /Covt of lndin/ /slations, bhoilers, Mnlaysia completed and £54 m
Lransmisalon/ in hand

Libya In hend pl2z m
Libyn Starting 5625 m
New Zealand Completed 212 m
Saudi Arabia In hand B150 m
Jordan In hand Nen,
Thailand Starting 23 m




Table 13. /Conld/

Firm snd indusiry Nature of project NDeatination Stntus Vnlue
Lube blending; plant Abu Dhnbi N.a. £2 m.
Sarabhai Chemicnls Lultipurpose Cubn neo. n.n.
pharmnaccutical plont
Ingineers India Ltd /LIl/ Subcontracted ori Lanka n.a. Nene
/Govi of 1Indian/ cngineering con-
struclion commision-
iny /From Kello;w
U.5./ for fertilizer
plaont
Vijay Tanks and Vessels Sulphuric acid plant Kenyn n.a. n. a,
0il atorage tanks Kenya Nn.n. 240 m.
Asinn I'nints Paint fTaclory Yemen and Saudi  Under n. na,
- Arnbia negotiation
De Smet Solvent extraclion Sudon N. 0. n.n,
/Subsidiary of De Smet plont 1ron N.a. Ne Do
Intcernntional Yu,ioslavin n.a. n.o,
Malaynin N n.n,
'I’nnz::\nin NeNe e
I'hilippines Ne N Nen,
Indonesio n.a. n.n,
Polychonm Indusirial Alcohol Indonesin Complete n.n,
India Drugs nnd Pharsmaccu- Dagsic drugs and Alperia Contract 50.0 m,
ticals nniibiotics et
Ltd /Govt of India/ Sri Lanka Nede N.ne.
Af chaniston . Nea. n.n,
RubLer Reclaim Co. Rubber fnclory Tonznnia n.o. n. 3.
Uhalimar ainis I'nint fnctory Zanzibar Complete n.n,

—EL_



Table 13. /Conld/

Firm and industrvy Nnlure of project Deatination Glatun Volue
Tata Exporis Transminssion lines, I'Milippines NeB. n.n.
subatiations, power TI'hai.land n.n. . N
distribution Algeria n. n. $40 m
Venezuela /with
"Kamanis/ N.n. 5200 m
Eeypl n.a. B4 m
Kamani Enginecring Cables nnd Venezuela /with
Corporation Transmisaion towers Tata/ n.a. /ocee nbove/
Iran /with
Lrown-Boveri/ Implemented &40 m
Lihyn Implemented - 285 m
Iron Implemented n.h.
llind Galvanizing and Nigh voltnge Mnloyscin n.a. 8.2 m
Engng Co. transimission
Volins Tower jzeneration /Severnl countries n.n. N. A,
and distribution delaila n.a./
Llcctirical Nfg Co. Transmiasion lines Duboi Completed n.n,
11T Chemical
Lalmer Lnurie 0il refinery Bahrain N Do nen.
/Govt of Indin - structures
0il stornlie tanks Durma NeDe N. 0,
Fertilizer Sri Lankn n.a. n.o.
ntructurca
0il Lerminnl Abu Dhnabi n.n. n.o.



Table 13./Contd/

Firw gnd induatry Hnture of project Deatinntion Stotun Vnlue
Irnq
Malnyaia
Indonesin
Triveni Structurals Ltd llydraulic structures Theailand In hnnd 20.3 m.
/Govt of India/ Zombin, Tanzania Complete n.a.
Sayaji Engng Co., Rock cruahing Af ghanistan Complele N.n,
plant Zambia Complete
Partap Gteel Rolling Mills Stecl mill Mauritius Complete NeD,
Consortiium of firms Sieel mill G.Arnbia In hana
llenvy Engineering Corp. Electirolyser pots Yuizoglavio Complete n.n,
/Govi of India/ Coke oventsa Eaypt Complele nen,
Coke ovens Bulgorie Complete n.a,
/aubcontrncted [rom
tuasia/
Coke ovens Turkey n.o. Neds
conlinous casling
plant
Cronea Cubn n.n, n.n,
Karnataka Implemenis and Farm implements Tanzania Complete n.o.
Kachinery Co. plant
Gammon India Desalination Duboi n.n. 29 m.
/3ubsidiary of Gammon UK/ plant
Engincering Conatiruction Noturol gns Doha~Qatar Nen, n.A,
Corp.Liqa, ligquifieation
complex
Dairy plant Yemen nen, n.n.



Table 13./Contd/

Firm and industry tlature of project Destinetion Stetlus Value
Engineering Conslruction Walural gns liquiti- Doha-Qnlar Nen, Nen.
Co-op. cation plan{
IV Telccommunication and elecironic
Telecowmunication Consultanta laying conxial cables Libya n.n. N.D
Ltd
Enginnering Projecls Indin Ltd Txponsion TV, nradio Iraq In hand 520 m,
Govt of India/ siation /conatruclion,
testing, comminaion-
ing sub-conlracled
trom Lilsubichi /Japoan/
Inatrumentntion Lid Instrumentiation and Malnysin n.n. 210 m,
conirol equiprent :
for power sintions
Indian Telephone Industries Two nutomatic Surinam n.n. 22 m,
/Govt of Indin telephone exchanges
Tel.connectlions tiuscat/Amnn n.oa. 23 m,
Switching eqquipment Jordan n.a. 21 m.
Cable lnying ' UAE n.n. 250 m,
Railway conlrel Nigeria n.n. n. o,
etjuipment
UIIF equipment Sri Lanka n.a. n.n.
V Steel, engineering
llindustan Machine Tools Machine tool Nigerin Joint venture
/Govt of India/ factories Algerin negotinted
Kenya n.n. 212 m.
Philippines

Sri Lanko
Irnn

_9L_




Table 13. /Contd/

Firm and industry Nature ol projecct Destination Stotus Vnlue
Weslern Indin Breclors Lid Loilers, turbines Fuwnit n.a. n.n,
sw:ar, cement Iran nen. N, 0.
olher plont, Algzerig ‘n.a. n.n.
erection /sub- Irag n. 8. n.o.
cting from other firma/
T'abarpur Collinyg Towcrs Air conditioning Bali n.n. n.a.
equipment ‘Molaysin n.a. n.a,
Kuwoit n.n. n.n,
Elecon Engineering Co. Conveyoras for Mouritius Compleled 23 m.,
sugsar terminal
Viangcon Induairinl boilers Ezypt n.a. N. B,
Irnn n.a. n.n,
Sri Lunka N.n. n.n.
Indonesia, n. a. n.n,
Thniland n.h. . n.n,
Kenyan n.n. n.n,
Engincering Irojects India Water Trentment
Lid plant
/Govt of India Farl of petrochem. Abu Dhabi n.a. N.o.

plant

_LL-



Iable t3. /Conld/

Firm and indusiry Hatuvre of projeect Destinntion Stntua Volue
Electrification S.Arabin n.n. n. a.
Gilos, steel plant Iraq n.a. n.A,
Coke oven planl Yugorlavin n.a.’ n.on,
‘ /with HEC/
Fish canning plant Maldives n. 8. n.o.

Source: 5.Lall - Developing countriea ns exporters of technology, The Macmillan

I'ress Ltd, london 1982, table A.4.



Toble 14, Indin: licensing of patenls, deaigns and know-how nlLroad /os of early 1979/

Firm

Industiry

Deatination

Nature of agreement

Indian Drugs

Tharmacecuticals Ltd

/Govt of Indin/

Hational Research Develop«~

Council /Govt.of India/

Awar Dyc-Chemicals

Unichem
Codrej Soaps
Allas Cycles

ment

Pharamaceuticals

Lenther

Monochloroncelic
nciq

Spice oleoresing
Construction
Mnlerials
Menthol

Solar woler still
Revclive dye mfre.

Anti-inClanmatory drug

Sonp
Gicyclesn

Af ghonistan
Far Enst

us
UK

Malaysia
Thilippines

Nepal

Saudi Arabin

us

Prazil

Cri lanka

/negotiating/

Algeria /neg./

Tanzanin /neag./
n.a.

Iran

Tanzonia, Iran

Zambin, Guvanp,

Judon

Lnanglndesh

Procesa know-how

Licensing

Pntent

Patent

¥Know-how

Procesn

Process
Froceas
T'rocess
Process
Frocesos

Process
Procesy
Palent

Production licence
Production know-how

Licence

know-how

know-how
know-how
know-how
know-how
know-how

know-how
know=how



'able 14. /Conld/

Firm

Indualry

Deatination

Nature ol asgreemont

Tata Engincering
locomotive Co.Ltd

Lnjaj Auto, Lia

Scooters Indin /Govt of
Indias/

/Wr I.X. Lharati/

Uihar Alloy Steels

Wonson Fvt.Ltd

Cooper Enginecering
I'orle /Exports/ Lid
Computronics

Commercinl
vehicles

Scootlers

Scooters

Slecl

- Coniinuous casting

of nlloy ateel
Induztrinl boilers
Dieael engzines

Soft drinka
Al
Compuler cofltlware

Indonesia, Egyptl
Cuyann, UAE,
Fenya /?/

Taiwnn

Indonesin
Indonesia
Colombia /2/
Vi.Germany
W.Germony

France

Canada
Dnngladesah

uacnl
France

Ascenbly under
licence

Asgembly under
licence
Aasombly under

licence

Process design

Know-how for

adopting Domag ;
/W.G./ eaquipmenti ?
{now-how for
manulfacture of

steam boilera

Licenced mnn.

Fronchise
Conversion of
progaranmes /

1 m/

Sourcesa:aec table 13.

-



Table 15. Indinn engineerins consultanncy firms nctive ahrond /ns of ‘enrly 1979/

Firm Induairy Destination Nalure of service
National Industrianl Dev. Textiile Algerin n. o,
Corporation /NIDC/ I'aper Guyana Feasibility study

/Govt of Indin/ Taper Kenya Feosibility study
Fish procesaing Maldires Fenoibility stiudy
Glass manufopcture grl Leanka Feasibility study
Town planning Tanzanie Planning
Transport Italy BLTY:E
n. a. UK Project report
Machine tools, etc. Iran vorious
Various seclors Tanzanie various
Mineral Af ghoniston Survey work
Texliles Iraq n.n.
Sicel, machine lools Kuwait n.a.
Steel Libya n.o.
Fconomic planning Libya 5-Year Dev. Ilan
Starch, sugar, Jjute Nepal Various
Indugtirinl estinte Cuyana n.a.
Enginecrs India Ltd. Refineriea Iron Subcontrncted Lrom
/EIL/ /Govt of India/ Snam DProgelti
/1taly/
Refincries Syria N.d,
n. a. Gomalin Subcontracted from

Ingeco /ltnly/

—Is_
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Table 15. /Conid/

Firm

Indusivy

Deatination

Nnture of service

Orient Iaper Mills

Lirla Textile Milla
Development Consultontis

PTata Consulting Engineers

woter and TPower Development
Conaultancy Services

Viater Lreatment
rclinery, petro-
chemical . complex
Various

Taper

T'nper

Textiles

Cement

Cemeni

Power, elecirienl
Fower, elecirical
rower, electricnl
Tower, electiricnl

Cotton spinhing
Ne .

llydro and thermal
power

Iraq

Various

Somalio,Sri Lanka

Alzeria,Bahroin,

UAE
Kenya
Hipcerie
Sudan
Iraq
Libyao
Iron
Kuwoit
W.Germany
Mnlaysio

Tanzania

Algerio,Sri
1.anka

Liberin, Iranq
Afxhanigtian
Turma,Cambodia

Indonesin,Irnq
Lhos,Malnyaia,

N, 0.

Nene

n. o.

N ne
Monagement coniract
Training and monngement
Inatalletion
Design oervices
Construciion
supervision
Training

n. a.
Design, construction
supervision

|
®
~N
1



Table 15. /Conld/

Tirm

Indusiry

Destination

Nature of service

Engineering I'tojects Indin
/ET1/ /Govt of India/

Rail India Technical and
Engineering Services /RITES/
/Govt of Indin/

Fertilizer Corporgstion of
India /Govi of Indiu/
l'olychem

lubbier Keclnaim Co.

Rurnal electrifi-
cation

Rnilways :conairuc~
ond manngement

Fertilizera
Indusirinl alecohonl

Ruhber

Mouritius,Nizeria

HWigeria, Thilippines,

Singopore,
Sri Lanka,
Tnnzania
Egypl

Jordan

Nigeria

Syria, Iran, Znire
Couth Korea,
South Arabia,
Thailnnd, Libyn
I'hilippines,
New Zealand
Lurmn
Philippines
Kenya,Mauritivs
I'bilippines

Sri Lankn

Sliudice

Megotinting
construclion
/jointly with two
Turopean Firms/
Managing entire
railw y systen

.echnicnl
naaistance

Marketing study
Marketing study
Feasibility studies

Fensibilily study

1
=]
w

|

|
|
—



Table. 15 /Contid/

Firm CInduatry Deatinolion Nature of scervice
Central Machine Tools Inst. Machine tools Iran Study for research

/Govt of India/
INFIN Consult, Pvt.Lid
Karnataka Implomenta

Hindustan Machine Tools
/IMT/ /Govt of India/

Melollurgicnl and Engineer-

Consulting Orgzanization
/MECON/ /Jovt of India/

Doslurco

Development Consultanta

Tvt.Lta

Steel mill
Enrihmoving nnAd
aaricultural
implements
Machine Lools

Slecl and
AMuminiuvm
Industry

Steel

Opongze iron plants

Mauritius
Nigeyia
Malaysia-

Sri Lanka,
Philippines,
Tanzania,

Indonesin, Iran

institute
Feagiblility study
n.a,
n. a.

N. a,

Kuwnit, Malayein,

Algeria
Higeria

Rnnsladeah, UAE
Iiberia,Mexico
llungoary

26 Toreign
countries

Gouth Korea,
Erypt,

Katerials handling Lygypt

Mant design,

Supervieion
Rensibility studies

Various

N. . ’

Nene. P



Table 15. /Conld/

Fiim

Tnduciry

Deslination

Nature of service

Indinn Drugs and
I'harmaceuticnla Ltd.
/INTL/ /Govt of Indian/

0il nnd Hotursn Gas
Conmission
/01GC/ /Govti of Indian/

Tharmaceuticanls
Thormacculieals
Tharmaceuticnls

0il drilling and

Lxploration

Various Arab
countries
Afzhanistan
Sri Innka
Ivnq

Tanzania

Technical nasgistance
for ACDIMA

n.n.
Tensibility astudy

Exploration

.Source: see table 13.




Table 16. Mexican technologsy exporls

Firm Nnme

Hnlure of Dxporis

Recipient Countiries

A. Consclructions firms
Lufete 1ndustrial Consirucciones

Conatruccionesa, Conducciones y /CM/
I’avimentoaX
Counstrucciones I'rotexa” /Cwm/

Estrucluras y Cimentnciones® /CW/

Freissinet de Mexico®
Iconca-Cesa® /CM/

Ingenieros Civiles /CN/
AsociadosX
Servicioa Espceciales para

la Consiruccion¥

SECSAY

B. Congsiruction Services/Desiyn Firms
. . X
Cin Mexicano Acrofoto

Cortiinn y Asociados

1. Consiructions Cirms

Construction of paper plant

Conslruction services for
buildings, ronds and sewage

Construction of oil nnd gas pipes

Conalruction ol a convention
center

Construction of ;arnin warehbouses

Cons}ruction services for
public works

Construction services for water,
hydroelectric, trunsporstion,
communicntion and civil con-
struction projectin

Deaipn and conalruclion of
ronds, bridges and ol tanks
to store drinking water

Conatruction services in

pominican Republic
Costs Rica, Panama

Colombia, Ecunador,
Peru, Ianamo

I'asnama

Guntemaln,, E1 Snlvndor
Tcuador

Nrazil, Chile,
Colombia, Ecuador,
Costa Nica, Nominicun
Republic, DPanama

Cosin Rica, Ianamn

Costa Rica, El Salvador,

asgociatlon with design engineerig Guatemanla

Cirms

II. Consulting snd cngineering firms

Technicol services; photographic
mnlysis of rond aites

Technology Cor n syatem of
in-gite pre-abriecation of
tuildinge

Honduras

Colombia, Snudi Arabia,
Venezueln




Table 16. /Contd/

[ 27 o ol

Firm ilnme

Uature of Bxportn

Recipient Couniries

Dirac

. X
Luro Lstudios

Innrco

Innova

/ TN/

/TV/
/1N/

C. lndusirial Lnsineering Firma

Bufete Indusirial
Discnos y TI'royectos

Inaenieria Fannmericana®

Industirieas, Disenos y
T'royectosX

. X
Industriebau

Tlanencion y Consultorin
de Pro€rnmas y
I'roycclouX

I'oly-ingsenicron

/TN/

/TN

Consultin;; work in civil engineering
and urban projeccls

Design nnd technical assistance for
conatruction of civil and engineer-
ing works

Civil enaineering architecture
nnid conntruction services

Consuliing services on methods

and procedures reloted to heavy
conctruclion planning progroms and
cost conirol

Tlant design and project orpgnnization:
poper plants, refinaries, 1hermo-
elcclric plonis

Design of a carbon black plent,
Decin engineering for renovation of
three paper plantis.,

Technicnl nzsisinance for an electric
sleel plant

Equipment design for a thermo-
electric plant

Design services to revamp nn indus-
irial plant '

Design, engincering oand inctnllation
of equipment Cor processing and
packing ol food products

Centranl America, Teru
Venezuela

Guatemala

Panama, Cubo

Central Americn, Ieru
Venezucla

Argentina, Proance,
Indonenin, Jnpan, Teru
El Snlvndor, Dominican
Republic, U.G.A.,
Venezueln

Peru
Cuba
Venenualo

Weat Germany

londuras ‘

Cuatemaln, ‘Hniti,
Jomnicen, Nicaragun,
I'eru



Tnbhle 16, /Conld/

Firm Name

Nature of JEzporis

Recipient Countries

Frocesos y Técnicas
IndusirialesX

SIS S.A.

Technology for inatallation and
opcration of paper plani /Cusi
Ltechnolory/

Technical nasintnnce for operation

“and maintenaonce of steel plant,

Desijm of IVC plnnt,

D. Mang;;emenl and Finoncial Consulting

Bustiamante E;cobedo y
Aoocindos

Cis Mexicana de Consultores® /TN/

Ingenieria y Procesntiento
ElectronicoX :

. R
Panamericnna de Avalsos

/TH/

/T™/

Asasiatance in mansgement and finen-
cianl ayaslems

Socio-economic studies for public
works agencies

Data processing

Consultoncy services for industrial

and commercinl evalualion /B projects/

E. Yoler Relnted Consuliling nnd Enginecring

Control de Erosion”
- X

CIETS S.A.

Esludios y Proyectosx

ICAT:xX

/1N/
/1N/
/TN/
/TW/

Technicnl assistonce in erosion
control

Technicnl nasistnnce in irrigation
ond water purification project

Technicol assicstance in drninage
and environmental cohtrol

Coasuliancy services for agricultu-
ral development in an irrigntion
project

Peru, Argentinas

El Salvador

Colombia, Costa Nica
Ecuador, I'anama, Dom
Republic, E1 Saivndor,
Nicarngua

Guatemala, Panama
Ecuador

Ecuaddr

South Americn, Soudi
Arabia, Egypt
Dominicon Republic

Costa Rica

Prazil




Table 16. /Contd/

Firm Nowe

Nature of Exporls

Recipient Countries

Instituto.Mexicano de
Investipacivnes
Llectricns

Instituto Mexicano de
T'etroleo

F. Capitlnl Goods for Apriculture/Food

. X
Ames-"l'insa

Hewo

., Chemicnola and Telrochemicals
DuPont de NMexico

Fertimex /v/
Furfurnles y Derivados /K/
Industrias Luimicos de Mexico '
In:anm

lom N/

110. Covernment and privote reseprch

instituteso

Technicnl assistance 1o identify
SJeolthermic potentinl ond to

desipgn peothermal planis

/1/ Patents and licenses for
refining and pelrocliemical technology

/2/ Technical assistonce in drilling
explorntion and distribution of oil

TV.henufacturing firms

License of product design and
desisn of plonlL Lo produce water
sprinklers

Turnkey cereal mills

Technoloygy for Jownscnled plant
of agriculiural chemicanls and
explonives

Joint venture to produce
fertilizers

I'rocess Lo produce furfural

Desiym and expori of equipment
for a carbon hisulfur plant

Tensonctive nprenls

Technoloyy For praducing polyure-
Lhane shee soles

Coata Ricn

Sgain, New Zenland,
olombin, U.S.A.,
Middle Enst

Ecuandor, 3pain
Argentinn, Costn Rica

Venezuela

Dolivia, Costa Rica,
Nicaragun, Ianamn,
Chile, Guntemnlo,
Hondurna

Colombin

Central Americn

Drazil, Guntemnlan
Peru :

Yeru
Coscln Nicen




T'able 16, /Conta/

Fiirm lome

Hature of Exportls

Recipient Countiriesn

J. Fetnl

TrodJuctos Indusirinles
dc¢l PlomoX

Glnsgs ond Plastics

. . X
Crlstples Mexicanos
/Vitro Group/

I'rotexa

Vidriera Monterrey /X/
/Vitro Group/ .

Vitro Fibras

Metal IProdutcs

Comeaa’ /XS

Conductoresz Nonterrey /KX/

Indusirias Honterrey /X/

VWorkinr and Capital loods
Avanie Ingenieros

Desigsn, inatallation and
opcrqt*on of* a lend oxide plant

Technicnal nasistance for glass
production

Fiberyglass technology

Plant desijgn end technical
assistnnce in glass production

/1/ Process technology. for
plastiic/fiberyglass molded parts

/2/ Conatruction of ploni to-
produce modular houses

/1/ Technicnl nssistance in

liollmd

Brozil, Guatemola,
Benezuela

Argentina, Brazil,
Venezuela, Italy

Costa Nico, Guntemala

Several Latin American
countries

Argentina

Argentinn, Chile,

cetiing up production of sieel cable leru, Venezuoln,

/joint venlure in three projects/

/27 uubqldlnty ro produceelec-~
tromechonical ateel cable

I'erzonnel training in cable
production 1echn010ny. Tossible
Joint venture

Technical aservicens for installa-
tion nnd atart-up of nlvanizing
plants .

Fabriention of special procens
cquipmenl for a nitric acid plant

Tcundor

Cnnadu /Vnncouvor/

Colombia, Drazil

Argenting, Drazil,
Venezue]q

Costn Uicn

|
-3
[=
[




Table 16. /Contd/

Firm Name

Nature of Exports

Reciplent Countries

Fabrica de Pape} Loreto
Y Pena Pobre

M. Tharmaceuticols
Laboratorios Zapata

Cuinona de Mexico
Silanes
Syntex/llormona

H. Stcecel
Altos llornos de Mexico

Grupo ALY

I-Iyl.'mx

Sicartisn

/2/ License of a process to recover

heat and alkaly from waste liquids
/for small planis/

Offers new biosinthesis to produce
ampicillin

Offers_Lechnology to produce
ampicillin

In tnlks 10 license an ontipmebia-
tic molecule

Technology for cortisone and sex
hormones

Datailed fcﬂsibilit{ study for an
integratel miniaicel plont

Technical assiatance for operantion
and mainlenance of sleel works

/1/ Irocecsn of direct reduction
of iron.

/2/ Technicnl naosistance for use

of aponge iron in electric arc furna-

ced

/1/ Technicnl service of civil
enginecers Cor the construction

of n sleel plant

/2/ Technical services for project
apecificotion of steel plant
expnansion

/Indin interested/
/Egypl interested/
Franceé Italy

Hollend, Brazll
U.S5.A.

llondurna
Venezypela

Indonesia, Iran,
Iraq, U--JOAO’
Venezuela, Zambia

/Various countries
in addition to
HYL licensces/

Venezueln

Venezueln

- 16

|



Table 16. /Contid/

Firm Name

Natuve of Exporls

Recipient Countriea

Aceros Tepeyac

Lauipos Petiroleros
Iacionnlesr

Famn /Vitiro Group/

Indusiriaas deckX llierro

v X
owecomex

C. Mining
Azufrerna Punamericana

Compania Miners Auilan

lnduatria I'enoles

Prill S.A.

L. 1’0291‘

/X/

/K7

/K/

X/
/K/

/X/

Flant design, technoloyy ond
Lechnicnl nssiclance for establish-
menl of foundry

Joint venture to set up foundry
/lechnicnl nsristnance provided by
Fundidorn Tcpeyac/

Technicnl ancistance Tor the produc-
Lion of glass enuipment

Deaisn of » metnl working plont,
Technical osaislance in production
and sales. Jugarmills,

Deaign services for production of
condenscrs., Joint venture to
produce heat exchnngers

Joint vencure with Brazilian Petro-
winns to explore sulfur deposita

llns own procesa Lo exiract mangnese.
Direct inveatment nbrond includes:
Mineral Aullan I'anoma, llornos
Electricos de Venezueia, Sultan
Metnls, Sultan Mangenesc which
includes Airco Alloys Inc.

llas it3 owr process for processing
irbn. Foreipn investment

Technicenl nogislance to the aren
of o0il drilling '

/1/ licecnose of o process to
conlrol smell pollution

Venezuela

Denezuela, Mexico

Colombin, CnnaduL u.x.,
South Afriea, U.G.A,

Venezuela, 1J,5.A.

Venezueln, U,S.A.

Drazil

Psnoma, Venezuela,
U'S.A.

DBrazil

U.S.A.

Canada, Colombin,
Drazil, Dulgaria,
l’ . S'A ]



T'able 16. /Contd/

Firm Name Naturc of Exports Recipient Countries

0. Textiles and Fibers

Americon Textile® Iroduction proceas for weaving U.S.A,
dyeing, velveting and fTinishing
of artificinl Cibers

Ceclonese Mexicann Technoloyy for the production Indin
of ocetaldchyde

Cordemex /X/ Joint venture technicoal Tanzania, El Salvador
assistiance for processing of hord
fibers
:.’-.ilyonx IProduction process for non-woven Canada, Colombia,
lLextliles Ecupdor, Spain, U,K,
Key: ! - belongs to Construmexico

M

x - has received Lox credits for technology exporis /1977-81/
K has involved Qirect foreipgn investment in some casces

belongs Lo Technimexico

Source: C.J.Dahlman, W.Cortes - Technology exports from Mexico o83 a starting point

in Lthe study of technolo.ical capabity, The World Rank, IFebrunry 19382,
mimeo pp.Zn-2c.

-£6-



Tnble 17. Mexican technology oxporls,

1979-1931 /011 values in Lhousands)

19777 1972 1970 1980 1981 Tolnl
I. Construction Firms
Constirumexico 3,193,954 3,977,436 2,704,438 2,182,457 2,228,309 14,246,594
Other 40,574 59,924 76, 330 176,838
Totnl I'ecos 3,153,954 2,977,436 2,715,012 2,242,391 2,304,039 14,423,342
U.S.5 Equivolent 1/ 139,741 174,679 120, 395 97,708 98,195 630,718
11. Congsuliing ond Engineering Firms
Tecnimexico 25,200 31,0638 44,5606 14,973 1325331 298,703
. Other 1,176 10,842 14,678 14,314 41,010
Tolal T'caos 26,3176 81,632 55, 408 29,651 14G,0645 339,718
U.5.3 Bauivalent 1/ 1,169 3,535 2,430 1,292 6,248 14,724
I1J1I. Research Institutes
Tolnl l'esos n.a. n.n. n.a. n.a. n.a. 131,000 2/
1.5.4 Eguivalent n.n. Nene N.n. n.a. N. D 6,437 3/
1V. Lanufacturing Firms
I'esos ] 16,591 81,940 75,634 165,174 354,636 693,975
U.S.4 Bquivalent 1/ 135 3,599 SN N 7,197 15,110 29,958
Average Dxchange Ratle
Peso/U.S. 8 22.57 22.77 €2.80 22.95 23.47

1/ Daged on the average annual exchan

Internglional Finance Yearbook

</ lNo ﬁinaggrcgation by year could be obilained

2/ Converted al the overage exchange rate for 1975-1981 of 20.35 pesos per dollar
Source: see table 10,

i;e rate series provided in Internntional Wonetary Fund,



|
|
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Table 18. Mexico summary of lechnologsy cxporls related to the

. . b4
1ndustrianl sector

Exporting Hature of Production Iroject Dased on
ngenis export engineerinyg  lLixecution Innovations Capital Goods Total

Producers of

Fingl/Intermedinte Goods 45 8 29 1 83 /952%/
/26/
Engineering Firms 6 26 2 8 42 /26%/
/8/ L
K Goods Producers 4 2 1 14 21 /13%%/ v
/6/ . :
Research Instiitutes 2 9 3 - 14 /9%/
/9/
Tolal 57 /36X%/ 45 /28%/ 35 /22%/ 2] /14%/ 160 /10%/
722/ /14/ /9/ /5/ /42/
X

Figures in parenthesis to the right indicale percentnge distribution. Those below
refer to the number of firms involved. The hottom row does not add up because
individunl Firma wiilh multiiple iransactions are sometimes involved in more than
one type of export.

Source: see table 10,
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gcle 15. Zrezil: Technological Zalaace 67 Faymenis

-

/in US8 =iillion/

Receists TevEent Tercentase

/a/ />/ VE-VEA-

1965 - 42 -
1966 5 48 10.5
1967 13 €3 2C.6
1668 S 75 i2.9
1565 5 91 5.5
1970 44 164 42,3
1571 42 132 5C.3
1372 53 i54 34.¢
1572 3¢ 186 52.¢
1574 1C¢ 212 31.4
1675 135 31 23.¢4
1876 i33 €2 5€.7
1577 186 513 35.3
157€ zz2 561 37.€
1575% 25 782 33.8

It excludes eculiprent rentsals worth this year USZ 5€35 eni
1.22€ ziilion for receijsis 2ac payzents, respectivaly.
To the extant thet Erazilien /foreigsm/ zmznufactured

estipzzent is used to carry out werks etroad /in Zrzzil/
by Brazilian /foreigzn/ corpenies, these vaiues 2° also
gssociated to technology transfers tcth ways in the
troed senses defined; ie., as including enzgineering and
technicel services. iie 2o nct &iow, rowever, how lerge
that proportion is.

urce: r.C.3ercovich - Erazil as a technology exzorter,

Jal3, April 1631, p.i1S.
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rozil: Sectoral trezkdown of Technology
cxports According to Dete cf Contrsct

/in nuzber of cbservetioas/

=

-

cc _to - - x

== 1976 1977 1978 197¢ 198G 1231 Tot

175
wanufacturing - - "
industry 10 ° > 14 26 2C 4 85
Constructicn e € 3 22 e 5 . 53
Consulting ' 21 - 4 3 1 - . 29
Totel b ) 17 2L 7 23 4 116
p

= 2 $1.- “eeor—gl : Teemawmdig her T ogédasdd
Table 21. Erezil: Technology =xportis Iy —estlnziicn

is nexter of otserveticons/

Letin Iiddle
3

(L]

imerics Zast Africe Eurcse U.S8.z. Jeren ot
Lenufactur- = - - 5 - -
ins Industry 53 12 1C 12 1 35
Construction 40 7 3 2 2 - 5¢
Consulting 25 4 - - - - 25
ZTotal 118 11 20 12 14 4 176

Source: see tatle 1€

[Bad




Zydroelectricity and
Treansmission Zines

Hizhways /iacluding tunnels,
bridzges and related works/
Cozmunications
?6rts
Urbean Constrzction
Airports
iiater Systens
Railways
Otaers
Total

Source: tatle 132

—

O = W e

3]
0O

;M\ O
-

.

3

3
Set
5.1
1.7
15.5
12C.0

Toble 22. Zra:zii: R2zicnael Sisiributicn of Techmeloms
=£302% Jgatract Talecs
/in USE zmiliien/
Zatinp riadl lion-
s e Sar a T3Izr:ifi as “A+al
.1-32‘]-.39 :ast 2l L CE AT S L2812 1ad SATo.
Yarufac-
. - -~ ~ - - -~ o~
Turing :2,C - 3,3 - i2,€ 12,3
mndsstry
“QIK v
/12
Ccastru
- s = ~ - ~er o~ - ~ N
tion 153E8,5 1£422,90 227,73 1,5 - 3042,3
/33/
-
Consuliing 3J,C 95,14 - - - 3,4
/10/'x
- -~ X
Totel /58/ e 2R
1423 .35 1427, 4 a2z27 1 1.5 12 £ 1123 13
s Wi - 3 T -t 3 J 2 - W z 2z
:\— L X SRR Ny & | -a
JUEmT e 9L JCzelvetlans
Source: sse tatle i3 23.22.
Table 23, 3razil: Technolosy exporis ty the Constructicn Industin;
Nuxber ol Relative
Tvpe ¢ Work Coservations were /3/
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Table 24. /Contd./

Nana of Company Ownar- Neln Activity Year ([Emavloyese Annual Turnover Total Maia Dastination(e)
ahip Cstab- (U.5. ¢ etll,) Exports Technological of Technelogical
1ished 1979 1981 1979 1981 Lxporte Kxporte
18) Delta Coneult~ ' Private Mansgement consule- | 1973 F3) - 0.2% 0.1 == | Kansgenant Consult-| Sasud! Arebis
tag, Ltd. Inc. ing (1981) Sarvices
17) Klectrocadle Public Wanufscturiang vires | 195 }, 000 - - - o= { Technical skills, Libys, Saudi
Agypt and cables (1981) craining Arabis
18) The Atad Com- Public Coanstruction, Agro- | 19381 40,000 $0 160 - ~ | Consulting angin= Saudl Arsbia,
tracetors (Oeman business, lndustrial (1980) esring, Management Kuwvait, lragq,
Ahmed Oeman & activitise 44,000 turn~key plance Libys, Sudan,
Ca.) (1.41) Jordan, Oman
19) Nasr Botler Public Manufacturiog bollers 1942 - - - - - - -
Coupany and Preassure Vassels
20) Center for Private Teatuing, Avchitec- | 1930 20 0,05 0.1 ol o= | Architectural Ser= | Saudi Arebia
Planaing and teze, Plaaning, Pub- {1980) vices, Training
Architectura! 14ehing 33
Studies {1981)
1) sowr Public Wanufacturs of rail-| 1953 2,700 40 282 -— == | Engineering draw- fumania, Mdan,
voad cars (1920) tngs, Training Syria, Ghama,
3,07 Pakistan
(1981)
22) Rl Mastr Porging| Public Wanutsceute of forg-] 1961 1,270 3.787]  B.4)4 - = | Tratning of indus- | Vestern Lurops,
Co. iage (1980) (1980) trial workears, Saudt Arsbils, Xu-
1,043 tralned sanpuwer Wait, lrsq,beh-
(1981) rain, Qatar, UAZ,
Sudan, Wigerta,
Somslia, Tenzanis,
Tunseta, Nsland,
Yugoslavia
2)) Mattonal Re- Public Research and Trata- 1956 l.ﬂ!’ -~ - - == | Training, Trained Saudi Arsdlas, lrag,
stor:h Cunter irg (1v80) wanpowver Libys, Algeris, -
vait, Yemen, Umeri,
Qatar, UAL, Jordan,
Sudan, Kenys, Pakie-
van, Alvics

a/ As identified by field survey.

Source:

Technology exports from developing countries: The case of Egypt, by Tagi Sagafi-nejad,
UNIDO/1S.362, pp 21-23.
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Tatle 25. Billings Of the 200 top international consulting firme

ty nationality ana source ¢f payments

Total foreign From gengraphical regiont
Consulting firm billings Middle Eaet Asia Arica
nationality $ Mn. L $ Mn. ] $ Mn. \ $ Mn, ]
L e et bt CEEL L L P EE L L PR LT ——————
United States of America 1,264.5 33.8 502.1 39.6 232,5 31.7 168,2 19.1
OECD Europe 1,798.0 48.1 563.3 44,5 344.5 47.0 547,1 62,2
of which: ,
United Kingdom 514.1 19.8 194.0 15.3 154.5 21,1 134,7 18,3
France 326.8 8.7 65.5 5.2 21,1 2.9 155,3 17.6
Scandinaviail 275,13 7.4 98.9 7.8 37.8 5.2 64,0 7.3
Fed. Rep. of Germany 226.4 6.1 91,6 7.2 32.7 4.5 70.0 8.0
Netherlands 168.3 4.5 29.0 2.3 64.7 8.8 48,6 $.5
Switzerland 139.3 3.7 36.8 2.9 25.0 3.4 19.8 2.3
Canada 282.9 7.8 52.1 4.1 42.6 5.8 60,2 6.8
Japan 112.9 3.0 26,1 2.1 65.3 9.5 13.7 1.6
Other 278.3 7.3 122.8 9.7 43.6 6.0 90.9 10.3
NS S B -__-F ................
TOTAL 3,736.6 100.0 i1.266.4 10C.,0 732.% 100.0 880.1 100.0

Latin America
$ Mn, 1}
- crcceacne. -
188.0 49.3
130.3 34.1
13.0 3.4
39.0 10,2
21.17 5.7
18.4 4.8
10.1 2.6
16,4 4,2
39.9 10.5
2.9 0.8
20.4 5.3
r381.5 100.0

a/ Total of Denmark, Finland, Norway and Sweden,

Source:

UNCTAD TD/B/RBP/12, p. 4
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Tarle 26. The f:fteer largest corsult ng tir=s from Seveloping countries - 1982

Tyrz ot Range of
Nape ar-d ccuntry services earninss fron
ot origir provicead’ | acrcac
(1)
tatr Al-Hardasar AMl Cver $5) mn.
Cors.ltanis (Shair
& Fartners)
LESANCN
Caelin Engineering all twaen $10 mn,
Co. Ltad. and $19.99 an.
REP.SF _KOPEA
Hidroservice All Betveen 320 mn,
Engentaria de and $29.99 an.
Prosetos Ltda.,
BAAZIL
Ehatit & Alami Adll Between $20 sn.
Consolidated ana 330 mn.
Engireering Co.
Assoriated All Between $2C an.
Consui-ing Engineers anc $30 mn.
(ACE) S.2..7.
LESANON
Pail Ind:is a,c,e,f, Between $10 mn.
Technizal & Economic G.h, . and $19.99 mn.
Serv:ces Ltd..,
NDIIA
Ceozecnica S.A. All Between $5 mn.
BiRZIL except and $10 mn.
[

Developmert All Between $5 mn.
Consu.tants Pevt. Ltd. except anc $10 mn.
INCIZ M3
Cror Engineecirg All Betweer $5 B,
Ce. iz¢. except anc $10 mn.
Rer. of KCPEA réa
Crinsg Engineering All Betvaen 55 mn.
Consclzanis Inc., and $10 an.
CHINA &7
Promon Engentar:s All Between 35 an,
BPAZIL and $10 an.
Sinotech ALl Betnger $5
Corsiitants and $1C mn.
cassa &/
Associateo s.t,c, Betveer $3 s,
Cors:lting Engineers d,e,r. anc $5 mn,
PAKISTAN
HyunZai Engineesring Aall Betveen $) man.
Co. Lwe. and 85 mn,
Re:. of ROPXA
Surza nternationsl All Between §) mn.
MALT 2 except aro $5 mn.

re i

Srace cf (1)
in tocal
'arnings

29 8

44 8

[ )W )

96 8

7m0

25 %

S1 s

45 .

26 8
[ 3 3]

14 3

10C &

Foreigr. matheats in 1982

Developing Industrializec
countties countiies

R bt - -———

Barrain, lraqQ, Jcrdan, Kuwalrtg,
Oman, Catar, Sauai Acakia.
Syria. U.A.E., bortl Yemer,
Alceria, Egypt, Morocco, Sudan
Angcla, Cameroon, Nigeris

ifaa, Kuwait, Saud: Acatia,
Inconesia, Malaysia, Egypt

Argentina, Bolivia, Ecuador, Portugal
Guatemala, Paraguay, Peru

Urugudy, Guinea, Nigecid

Bahtain, Jorcan, Oman

Barcain, Itac, Jocrcan, Kusait,
Sasuci Aratia, EGypt, Nigeria

Irao, Joccan, Malazs:ia, Jagan
Prilippires, Algesia, Ghana,
Mozambioue, Kigeria, Tanzania,

2aicr, Zambia, listatwe

Atcantina, Peru, Izso,
mozastigue, Qatar,
Sauci Aratia, U.A.E.

Venezuela, Irac, Syria,
C.A.E., Lityan Arar Jasaririys,
Ker.ya, Tanzanla

Sauc1 Aratias, Indones:a,
Singapore

Jordan, lnconesia

Crile, Usugusy, Venszuels
Algeria, Nigeria

Verezuela, Cacittean,
Sauci Arstis, Inaonesids

Iran, Sauci Asracia, U.A.L.,
Incor.esia, Malaysias, LiCjan Arat
Jamaliriys, Nigerss, Turisia

Barrain, 1rsc, Ssudi Arabis,
Malaysia, Thailand,

Pagia New Guinea, Lilyar Asst
Jamanitiya, Kenys, Nigesia

iicyan Arat Jamahiriye

a8 srchitectural, (L) smecranical, (c) environmentsl enrgireering, (<€) civil engineerirg, (o) slectrical
enginessing, (f) 8rea Planning, (J) CONBLIUCTION Barajerert, (n; structursl planring, (1) trarsport planring.

£/ 1n Taiwan Province of Crina.

Source: UNCTAD TD/B/REP/12, p.5
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Table 27. : Centracts awarded to international contractors

Ly developing region markets in 1982 2/

- - - - - - - e D L Gl T G5 s O S Th G TS 0N TR TR O G R O e R e e Y D TN oh D =) G O TR eh T D S SN ON R D R TR D G U OB ERmem e mmma .- EL T T T Y T - -
Number Total Contracts Geographical regiong
Contractor of Awarded Middle East Asia - Africa Latin America
. nationality firms $ Bn. Share $ Bn, % $ Dn, L} $ Bn, \ $ Bn. )
—————————————————————————— ol - - - o - TS T T O e D T O TR D e O W S S o v S D w Gn e O O] N ST G G O U R S U S D ] R G ST S O % S e e e
(United States of America 46 44.9 36.5 13.5 36.1 9.4 4n,0 2.8 15.8 3.9 37.9
OECD Europe 96 45,2 36.7 14.0 28,9 5.4 23.0 9.8 55.4 5.8 56.3
of which:
France 18 11.4 9.3 3.7 7.2 1.3 5.5 4.4 24,9 0.9 8.7
Fed.Rop.of Germany 15 9.5 7.7 2.4 4.7 1.8 7.6 1.3 7.3 0.6 5.8 '
[
Italy 15 7.8 6.3 2.8 5.5 0.2 0.9 1.5 8.5 3.1 30.1 2
United Kingdom 14 7.5 6.1 3.0 5.8 1.1 4,7 0.9 5.1 0.4 3.9 !
Reputlic of Korea 30 13.8 11,2 10.7 20.9 2.4 10,2 0.6 3.4 - -
Japan 27 9.3 7.6 2.5 4.9 5.6 23.8 0.8 4,5 0.1 1,0
Yugoslavia 10 1.3 1.0 0.6 1,2 - - 0.6 3.4 - -
Turkey 9 2.7 2.2 1.9 3.7 - - 0.8 4.5 - -
Othexs 32 5.9 4.8 2.2 4.3 0.7 3.0 2.3 13,0 0.5 4.8
o - e - - - - —-J ----------- s W WV DGR R R G R S D WD N G D D e S R W W W W G e s e ket d ol ol ol el A ad kol g ] P-------'T ----- Ly ad A X R X X L L L L 2 X 1 J
TOTAL 250 123.1 100.0 51,2 100,0 |23.5 1100.0 17.7 100.0 10.3 00,0

3/ Regions indicated are those of ENR/21 July 1983 ana might not ccrrespond exactly with United Nations classification
of developi%? countries.

Source: UNCTAD TD/B/RBI'/12, p.8
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