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PRF.FACK 

The present report attempts to sunnarize 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 

capita, we have the following picture for lQSO: Yugoslavia - S 2.630, 

Argentin' - ~ 2.490, Portugal - $ 2.350, Egypt - $ 580 and Pakistan - S 300 

pusured industrial policies, record of industrial development, political 

setting as well as in terms of their economic systems. Thus t!aey provide a 

rich base for observation and cross-comparison. Principal instruments of the 

field surveys carried out at the enterprise level were specially prepared 

questionnaires addre~sed to actual and potential exporting organizations as 

well as direct interviews by UNIDO consultants. Despite a bomogenous, 

standard methodology of research, the results obtained proved however to 

differ substantially depending on the peculiar characteristics of the country, 

available central statistical sources, extent of the assistance provided by 

administrativ~ authorities, etc. As a result cross-country comparisons were 

not always possible ~nd in many cases we could only use fragmentary 

observations. 

An additional, albeit, very important source of information were the 

preliminary results of the resea~ch project on technology exports from 

developing countries undertaken by the World Bank. This project concentrated 

on the identification and evalu~tion of the export performance of India, 

Brazil and Mexico with supplementary observations with regard to the Republic 

of South Korea and Taiwan. Last but not least available published materials 

from various other sources were utilized. 
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The report starts with a presentation of a broad map of technology 

exports fro• developing countries with an iaplicit hypot~esis that the 

recorded figures presumably represent only a fraction of the real phenomenon 

in question. First, exports of disembodied technology are discussed, followed 

by turnley plant deliveries and direct foreign investaents. 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 cOlllllences with a discussion or. the nature of 

exported technology, in an atteapt to verify some basic hypotheses spelled out 

in the available literature. It is followed by an analysis 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 tbe nature of comparative advantages enjoyed by 

develop:ng country exporters is presented. 

The third chapter intend~ to evaluate the significance and impli~ations 

of the rise of technology expocts from developing countries. First, a 

relationship between technology export and technology development is 

analysed. It is followed by a discussion on implications for technology 

receivers and some observations with regard to international consequences of 

the phenomenon. 

Finally, a brief review of some concluding remarks and recolllllendations 

both for policy actions and research activity is provided. 

ihe report is supplemented by some background statistics on technology 

outflows from developing countries. 

1. Introduction 

Despite vol~minous literature on technolcgy, technical change, 

technology transfer and the like, there are no universally a~cepted 

definitions of the aforementioned ter11s. Therefore, before going into the 

subsequent analysis we have to clarify basic notions used throughout the 

present report. 
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While defining tecbnologJ 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 au application of scientific 

knowledge to the process of production, (4) while others advocate the idea 

that technologJ is generated both by scientific effort as well as practical 

ezperience (5). 

In the present report technology is defined as the set of properly 

ordered information pertaining to the knowledge on how to change the ezisting 

reality, be it in industry, agriculture, minin~ or services. This knowledge 

maJ be both a r£sult 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 onlJ many years after its extensive 

utilization. Even todaJ we still lack proper theo~etical foundations for some 

basic phenomena - which does not preclude us from their practical 

utili~ation. thus a practical component of technology should not be 

underestimated. This seems to be particularly relevant in the case of 

developing econo3ies. 

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 res•1lts of its 

application. The sheer transfer of machines from one entity to another does 

not automaticallJ result in technology transfer as the borrower of technology 

has to know bow 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 co11111unication systems, giving rise among others to 

transborder flows of technical data (6). It is estimated that at present 

there ~re over 1,000 transnational computerized coaaunication 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 gas 

pipeline deliveries. One of the first US corporations 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 Augu•' 1982, the day the sanctions took effect. 
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That effectively barred Dresser•s French subsidiary from access to the 

technology it needs to complete orders it bas on the books and to compete for 

new ones. Wi~hout access to Dresser•s computerized data bank. Dresser 

France•s engineers lack vital intormation 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 a Dresser France systems engineer" (7). 

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

there are only three carriers of it. These are: 

people; 

products. specially capital goods; and 

pure inform tion, data, 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. th~ 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 are difficult to d~tect and measure 

statistically. As a way out of this situation some proxies are used. the 

common ;olution is the si~ple enumeration of the operations that are to 

represent technology flows. Being fully aware of the limitations of the 

method this approach has been used throughout the present report. Thus 

technology export was defined as totality of transactions among the countries 

which cover turnkey plant construction. direct overseas investment, 

engineering and management consultancy, licensing of patented and non-patented 

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

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

Mapping out of technology exports from developing c~untries is an 

extremely difficult task for any researcher, as there are hardly any 

systematic statistics available. Hence we are forced to use various scattered 

data, collected under diffelent methodological assumptions and at different 
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moments. This of course detet111ines 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 te~hnology 

Disembodied technology is a broad notion comprising consultancy and 

engineering services. licences, know-how and related technical services. Its 

main 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 im~ressive 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 all the countries for which relevant data 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 service~ for operation 

and ~aintenance. 

As a rule, provisions of these services require with the exception of 

preinvestment feasibility. extensive practical on-the-job experience as well 

as highly specialized knowledge (10). It should be underlined that in 

developing countries consulting and engineering services are re1uired most 

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

The international market for consulting engineering has grown 

dyna111ically in the last few years. It is estimated that total billings for 

exports by the top 200 world consultlng engineering firms reached $ 3,7 

billion in 1982. 
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TABLE I 

Consulting and engineering services at different stages of a project 

Type of services 

Preinvestment services 

Project execution services 

Services for operation and 
maintenance 

Stage of project 

Prefeasibility studies/surveys, 
identification, evaluation, project 
feasibility studJ 

Project engineering/engineering 
survey, detailed engineeriLg, 
organization and management, 
infor.ation systems, project 
iapleaentation/procurement, 
construction, 
supervision/coBDissioning and start-up 
including personnel training 

Prl•duction and maintenance/trouble 
sh•Joting, repair 

Source: A. Araoz - Consulting and engineering design organizations in 
developing countries, in: A. Araoz, Consulting and engineering 
design in developing countries, IDRC, Ottawa, 1981, p. 10. 

Approximately 86 per cent of world international demand comes from the 

developing world whereas fil'llS fro• developing countries cover only about 5 

per cent of the supply. 
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TABLE 2 

Foreign billings of largest international consulting firms (a) 

Year 

1979 

1980 

1981 

1982 

Total 

aillion $ 

1700 

2600 

3100 

370(, 

Firas froa developed 
(b) 

countries 

1630 

2440 

2935 

3521 

Firas froa 
(b) 

developing 

countries 

10 

140 

165 

179 

Market share 

of developing 

countries 

4,1 

5,4 

5,3 

5,0 

(a) Data for 1979 - 81 concerns billings of the top 150 firms, for 1982 -
of the t~p 200 firms. 

(b) Estimated 

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

The major export market is the Kiddle East representing over 35 per cent 

of total world demand, followed by Africa (23-26 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 Korea, two from Taiwan and India and one 

from Pakistan and Kalla Cll). 

Consulting en"1neering in its broad sense includes construction and 

pr?ject aanage1D&nt. These services require as a rule much less technological 

sophlsticatl~n fro• the supplying companies but are more affected by financial 

and cost determinants. On the other hand, they tend to generate substantially 

higher payments than consulting engineering or licenw!ng. 
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Export billings from contractors in the last few years have amounted to 

over S 100 billion annually, reaching the level of around S 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 fit'llls from developing countries, of which 30 

were from the Republic of ~orea, 10 from Yugoslavia, 4 each from India ar.d the 

Philippines. 

It should be underlined that in recent years contractors from d4v~loping 

countries have recorded some improvement of their international po~1t'Jn and 

were able to displace some of the well-known firms from developed countri~s. 

This shift, however, was mostly confined to low-technology areas i.e. civil 

works, erection and to smaller, primarily fr•~mentary, ventures. 

Consulting and engineering services are also closely related to 

technical assi~tance 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. In 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 devP.loping countries remain a marginal supplier of 

licences. Portugal for example in 1974-1979 connercialized only six licences 

abroad; Pakistan only J licences, based on one technological solution, in 

1974 - 1982. In 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 attention as 

it is widely believed this kind of export is limited only to industrialized 

states. The reality however as we can see is not as simple as that. 
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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 pla~e primarily 

in the form of individual 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). In value terms the exp~rts of embodied technology is still very 

low. 

A particularly interesting way of embodied technology export is the 

delivery of turnkey plants. 

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

preparation of relevant documentation; 

supply of relevant machinery, equipment, to~ls, etc.; 

assembling of machinery and equipment; 

erection of plant; 

start up of plant; 

supervision of plant operation in its initial stage. 

Apart 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 insurance groups capable of supplying crejit 

facilities and providing relevant guarantees (15). 

Consulting and engineering companies provide the services related to 

feasibility 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 a medium or small sized corporation. In 

large companies these functions might be performed by specialized departments. 

Internati~nal 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 transactiuns, bringing p~tential 
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custoaers together (16). Again their presence is particularly essential in 

the case of smaller coapanies. /ccording to oata quoted by P. O'Brien, 

internatinal trading coapanies accounted for over 80 per cent of turnkey 

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

The role of financing and insurance groups need not be discussed at 

length as it is well known that turnkey business requires proper credit 

facil=ties for the buJer as well as adequate risk coverage in the case of a 

seller. Participation in international tenders must be supported by letters 

of credit, and signing of the contract requires further credit guarant~e. 

However, it should be stressed that financial facilities attached to the 

projects often have a determining role in selecting the suppliers. In a 

recent study bJ UNCTAD, it was noted that in many instances developing 

countries with enough m~nagerial and technical capability for becoming major 

suppliers of goods and services for sonae proj·~cts were not in a posit ion to 

offer loans and other finaticial facilities t:> 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 co11111unity is by and large based in the leading 

developed coun~~ies, meaning that decisions to finance export projects are 

made in the light of the national interest of the bank's home country ~nd are 

influenced by actual national regulations. As UNCTAD's study ~oints OJt ... 

"several growing exporters from developin~ countries have been recently denied 

export project finant"bg coverage by some international banks which were 

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

The rise of turnkey plants exports ~•quires not only an attainment of 

certain level of technological capability on the part of the supplier but also 

an attainment of a certain level of manufacturing capability in investment 

goo~s. The demand for turnkey deliveries has been bc~sted over the last 

10 -15 years as an effect of the forced industrialization drives of many 

developing countries without a do..lestic capital goods base, and particularly 

by voluminous industrialization progr .... s of the Kiddle--East oil exporting 

countries. 
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Availab!e data suggest that some of the developing countries have become 

important sources of turnkey plant sup~ly, particularly if we broaden this 

category to include turnkey projects covering all sorts of infrastructural and 

civil engineering projects. The cumulativ~ total value of turnkey projP.cts 

exported from India was estimated at around US$ 1.1 billion as of 1979; that 

of Argentina for 1973-1977 at over US$ 340 millions; that of Republic of 

Korea for 1973-1977, both completed and in hand, for nearly US$ 390 millions 

and that of Taiwan for 1976 alone of over US$ 16 millions (20). 

In some countries turnkey contracts represent a major form·of the 

overall technolobJ export. This is the case with regard to India. Industrial 

turnkey project exforts were three times as large as earnings from consultancy 

services from Brazil, Argentina and the Republic of Korea. A different 

picture is offered by Pakistan where only recently (1982) two ~mall industrial 

plants were exported. The same bolds 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; hoHeve~, 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 seveial 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 assamption ?robably bolds 

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 accelerated 

development of the developing countries based multinational 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 comparable and biased usually downwards" (21). Therefore all conclusions 

based on the aggregate data must be taken as h~~hly tentative. 
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What is characteristic however for DFI undertaken by developing 

countries is their relatively small size both in absolute ter1Ds as well as in 

comparison to DFI by multinational companies based in industrialized countries 

CMNc•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 MI>C•s are particularly import-nt due to different types of technology 

which they offer as well as differ~nt conditions and means of transfer which 

they use in comparison to that associated 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 Spaln is included this will make 27 (5_6 per cent) as 

compared to 6 Cl,2 per cent) in 1967. 

TABLE 3 

Distribution of the 483 largest industrial corporations 

and their sales by country of origin 

United States 
Western Europe 
ex ::1. Spain 
Of.her developed 
market economies 
Developing countries 
incl. Spain 
Argentina 
Brazil 
India 
Mexico 
Netherlands Antilles 
Republic of ICorea 
Spain 
Turkey 
Other 

Number of 
Firms 

283 

136 

58 

6 
2 
l 
1 
1 
1 

1967 
Sales $ US 
Millions 

314668 

117004 

35961 

2654 
702 
507 
277 
799 
369 

1977 
Number of 

Firms 

240 

135 

81 

27 

1 
2 
l 
2 
4 
6 
3 
8 

Sales $ US 
Millions 

924364 

503426 

196384 

80760 

8284 
3763 
3394 
3416 
6981 
8307 
5487 

40628 

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

Industrial Enterprises, 



TABLE 4 

Direct foreign investment within Latin America /Thousands of dollars/ 

Destination 

Ori gin 

Ar&er:.tina 
Bolivia 
Brazil 
Colombia 
Chile 
Ecuedor 
~.~exi co 
PerJ 

l.iru6Uay 
Vc:luuele 
Other 

Ar6entina 

/1976 

2605 
16889 
2204) 

J55 

762 
8 

?9JO 
i0090 

Total ! 60632 
~roportjo:l ot in
vc~t~~nt of !..:itin 
A.":li: ri. CO"' 0 !'i. t";i n 
in total n:·:r Ii.I I 1. 7J 

Re~is tered- . - - --- 1-Armrovea 

Brazil IColombialEcuadorlGuatemalal ~~exicol Peru I Vene- Sub- Bolivia Chile 

1 1 8/ 

24425 1062 

- 5 

244 
290 

2404 

195 
152 17620 

82)6 4142 

- 1719 
)9 )65 111, 
1'751 2612) 

276 278 

86741 I 54659 

0.60 I 6,48 

/1977/1 /]976/ 
10846. -

4752 
10)47 
11097 

4771 
1166 

5525 

70)7 

1926 
9)10 

48542 I 1827) 

6, 40 I 6,8 

/!i1§L~8, 
992. 25)1 

- ~6 

734 
5 

218 

1 JJ 

1205 

:3006 
91' 

1776 
1786 
207) 

J742 JS., 
10..: 

zuela total 1972- 1974- Total 
6 8 -

2590 42446 441 662 4)549 
191 '.)687 - 1)) )820 
351 '81 )6 .1)01 1 J969 4)406 

1558 )5110 - 50 5 160' 
84 14015 271 - 14286 
21 

1919 
200 

J960 

961 

19579 
28940 

)246 
561 oe 
S2453 
109)5 

594 

100 19679 
2552 )1492 

4 7 )667 
JOO 56408 

5697 68150 
82 1709 

)287 l20654 l11tJ5 )04655 I 2607 I 2J592IJJOB54 

0.22 I 2.0 I o. 78 0.95 

Source: Tcch."lolo~· ei.:r>orts frou: develoi:iing countries / 1 I: Argentina and Portugal, UNIDO, 
Lcvelopz:ient a."ld T::-onsf'er of Tecl-.nolo~ Seri es Ho 17, Hew York 198), p. 22. 

Note: The data in thi3 table are based on stocks in the recipient co~ntr,y at the end ot the year ahown. 

... 
UI 

,_._..,. __ 
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Allong the fiftJ world's largest industrial corporations in 1980, thre~ 

of thea were based in deYeloping countries - Petroleos de Venezuela, rankiag 

20, Petrobras froa Brazil, ra~king 33, and Pe .. x froa Kexico, ranking 34. In 

the 1970's, three grcups of developing countries have eaerged as aajor 

overseas investors in the developing world. These were some Latin Aaerican 

countries, South-East Asian countries and Kiddle East OPEC states. For 9 

Letin Aaerican countries the intra-regional flow of DFI at the end of 1978 

amounted to some US$ 274 aillion which represented around 1 percent of all DFI 

in the region. (24). The aain source countries were Venezuela, Brazil, 

Argentina and Coloabia with the aain recipients being Argentina, Brazil; 

Colombia and Ecuador. 

In Asia, the aajor investaents are in the area of Hong Kong with a stock 

abroad in 1976 of more than US$ 750 aillion and Indonesia as the largest 

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

TABLE 5 

• 1 d" • .. (a) • b • • Intra-reg1ona 1rect investment stoc~, Asia, J or1g1n, 

circa 1976 millions of dollars 

Host country or territory 

Origin Thailand (b) Indonesia Philippines (c) Hong Kong 

Malaysia 
Hong Kong 
India 
Philippines 
Singapore 
Republic of 

Korea 
Thailand 
Other Asian 

developing 
countries 

Japan 

5.0 
10.9 
2.4 
0.9 
2.2 

22.1 
74.5 

42.7 
728.3 
19.4 

272.1 
115.6 

107.4 

102.9 
1,216.6 

0.3 
32.0 
0.7 

2.1 

0.1 

4.0 
161.6 

3.4 
13.4 

29. 7 

7.3 
56.8 

Ca) The data for Hong Kong and Thailand refer to assets: the data for 
Indonesia refer to approved projects as of 1976. 

(b) 1975. 
Cc) As of 30 June 1978. 

Source: P. O'Brien, S.A. Hasnain, I. Lechuga-Ji .. nez - Direct foreign 
lnvest .. nt and technology exports, op. cit. p. 121. 
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As far as OPEC countries are concerned their cuaulative value of DFI in 

1974-1979 is esti•ated at nearlJ US$ 60 billion. including shares and 

securities. (25). ID a recent publication of the UN Centre on Transnational 

Corporations it is esti•ated tbat developing countries as a whole accou~ted 

for less than 2 per cent of total DFI outflows reported bJ the IllF for 

1978-1980 0 which represents a •arked 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 froa developing countries in the developed •arket. econoaies. 

The net inflow of DFI froa developing countries to the us over the period of 

1978-1980 was 1110re than US$ 1.5 billion or more that 13 per cent of the total 

net flow of inward foreign dir~ct investment in the country. A similar 

picture was recorded bf the Federal Republic of Cennany which received US$ 800 

aillion of DFI from developing countries over the period l97S-1979, equivalent 

to about 13 per cent of its total inflow. (27). Most of these inflows 

originate probablJ in the OPEC countries. Neverlbeless it is an important 

development which should draw auch more attenti~a than it does so far. 

2.4. Industrial and geographic distribution of technology exports 

Available statistics on industr1-wise distribution of technology exports 

from developing countries is very poor. It is no surprise as the main 

research effort so far bas been concentrated rather on the general mapping out 

of tbe phenomenon without going into sectoral details. 

Nevertheless. data for some countries are available. First of all it 

seems that the bulk of technology exports froa developing countries takes 

place rather in civil construction than industrial technology CZ8). As far as 

industrial technologies are conce~ned there also exist some dominating 

patterns. Thus. for example. in the case of Yugoslavia, it was found that 47 

enterprises froa the .. tal processing industries, automobile, agricultural 

aachlnerf, ••chine tools, etc, 25 enterprises froa the chemical industry, 

cos .. tics. pharmaceuticals and chemicals, 13 enterprises from the food 

processing industrf, 11 enterprises froa the construction and building 

•aterlals lndustrf and 7 froa the electrical lndustrJ (29). 
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As far as Argentina is concerned most of the turnkeJ 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 com~rehensive figures are 

available. industrial project exports concentrated clearlJ in the power 

gP.neration and distribution industry. consultancJ earnings in steel mills and 

power generation whereas Indian DFI concentrated on paper and pulp and 

textiles. 

In Mexico technologJ export contracts bJ manuf•cturing finns covered 10 

different industrial subsectors such as c•pital 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 

branches 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 •nd food. 

for which the rate of technological advances is rather low and which are, to 

some extent, being phased out from the developed economies. 

If we look at it from a different angle. we may arrive at the same 

conclusions as S. Lall did for India - that is. that intermediate goods 

producers tend to dominate over consumer and capital goods as far as the end 

users are concerned. A similar obs~rvation was recently noted with respect to 

technology exports from socialist countries of Eastern Europe where metallurgy 

and chemical industries were the pacesetters (34). 
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Table 7. Industry - wise distribution of technolo.5,Y 

exports from India 
/in p~~centogc3/ 

Lfonufncturing 

Textile3, yorn 
Sugnr 
Other fcod processing 
Cement 

Steel mills, other 
mctnls 

Chemicals 
Poper end pulp 

Simple metal products 
f,fochinery 

Power g2neration 
Power di~tribution 
Transport equipment 
}:lectrcnic1 telecommu-

n1cotHm 
Other mfg 
Sub-total 

Other 
Steel structures 
Wntcr trc3tment, s~wage 
I?ailr;ays 

Other 

Grand totol 

Industrial 
projects 
export /Cu
mulative 
end of 1979J 

2,6 
5,J 
o,J 

10,9 

6,5 
~,7 

0,5 
0,2 
5,6 

28,2 

27 J 1 

o,a 

0,9 
o,., 

90,5 

4,6 
4,9 

100,0 

Consul tnncl' 
export 
I t97t3-

·1979; 

2,0 

4,9 
o, 1 

0,5 

24,5 
10,7 

14,J 

6, 1 

6J, 1 

7'?. 
29,7 

100,0 

Direct in
vcs tment 
/Value o.f 
equity end 

1979/ 

23,2 

J,6 
10,2 

t ,2 

6,4 
29,4 
6,0 
J,8 

J,J 

2,4 
94,5 

5,5 

100,0 

Source: S.Lell - Indion technology ex~orts ••• op.cit. p.154. 
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Wow let us turn to the geographic destination of technologJ export 

deals. Just as one would e~pect intuitively, there are two aain features of 

geographic distribution of technologf exports: 

the overwbelaing aajoritJ of the deals take place within the developing 

countries; 

individual exporting countries tend to concentrate on certain geographic 

locations, aainlJ in the neighbouring countries. 

The share of developing countries as recipients of the technologf 

exported bf selected developing r.ountries stood as follows: 

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

contracts go to outlet aarkets in Arab Countries; 

in the case of India, ca. 60-90 per cent in value terms. depending 

on the fora of technologf export: dominant outlet markets are 

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

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

per cent of which go to doainant aarkets in Muslia countries; 

in the case of Argentina, Brazil and Mexico, ca. 80-100 per cent in 

contract auaber depending on tbe fora of technologf export, go 

pre-doainantlJ to Latin American countries (38). 

3. Exports of technology - qualitative assessaent 

After having presented a global-quantitative outline of technologf 

export developaent, let us now turn to a 110re detailed analfsis of the 

phen011enon. Tbe llOSt i•portant questions that seem to arise in this respect 

••J be fol'llulated as follows: 

What ls the nature of tbe traded technologJ? 
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What is the nature of the ezporting and iaporting organizations? 

What are the forces behind the tecbnologr export activitJ? 

What is tbe nature of tbe c<>11parative advantages of developing countries 

exporters over industrialized competitors? 

3.1. The nature of exported technology 

When assessing the nature of exported technologr three hJpotheses can be 

spelleJ out (39): 

(a) in some Leveloping countries certain industries have moved on to 

world technological frontiers and have Decome innovators in 

absolute terms; 

Cb) in some developing countries certain companies have moved on to 

world technological frontier• theLebJ creeling 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 technologJ according to the conditions 

prevailing in their economies and thus bein~ able to provide more 

appropriate technology than their neighbours before provideing it 

for themselves. 

Available data suggest that the third situation prevails a~ f•r as 

manufacturing technology and turn-key deals are concerned. Thus for example 

in a case studr of technology export from Egypt by Tagi Sagafi-Nejad it was 

found that out of 14 exporters of manufacturing technologJ 13 have declared 

their basic reliance on imported technologies, some of which have been in use 

already for many years (40). 

The only companr that h~• claimed substantial technological independence 

- lgJptian Sugar and Distillation Companr - has been in operation for more 

that 100 years. It has some patented technologies and has been amongst others 

licensing its technologies abroad. 

-1 
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The coapanJ also has significant R+D activities with over 100 persons 

employed in this capacitJ. Its major technological acLievements include "an 

Egyptian cane diffusal" srstea, technologf for the production of acetone 

butanol by the fermentation of molasses and development of a srstea for the 

purification of sodiua sulphate. The fermentation process was sc advanced to 

find a European based burer (41). However, this was clearly an exception and 

technology replication dominates. A similar observation on the imitative 

nature of exported technologf has been made in a st1.dy on Argentina and 

Portugal by P. O'Brien and J. Monkiewicz. In Portugal, for exaaple, out of 12 

manufacturing companies studies 6 of them claimed their total reliance on 

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

In a recent study on six manufacturing technologf exporters from 

Pakistan it was detected that imported technological growth prevailed in four 

out of six companies. In the remaining two, Salika Sewing Machines and Buxly 

Paints, the technologJ generated was a "one man story". In ~oth 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. Howev~r, in the two last cases a number of observationc 

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 

wen identified - that of Ryba which was respo1. for the development of a 

process for the direct reduction of iron, successiully licensed to many 

foreign companies, that of Loreto y Pena Pobre - owner of a process to control 

smell pollution and recover heat and alkaly from waste liquids (paper 

industry), that of Dupont de Mexico - owner of a technology for downscaled 

plant of agricultural chemicals and explosives and that of Cussi - an inventor 

of several 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 so .. evidence to our first hypothesis 

related to the excellent level of certain industries. Fro• the available data 

it seems that at least in two sectors, n ... ly alcohol and ste~l production, 

Brazilian companies are able to cOllpete technologically against advanced 

countries. 
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Let us now turn to consultancy and engineering services. In this case 

the lucal 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 tnose of Technimexico and Construmexico from Mexico, Interbras from 

Brazil, Consultant International, Federal Construction Corporation, Gammon 

Pakistan Ltd. from Pakistan, NIDC, EIL and Kecon 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 organizations 

The parties involved directly .n technology transfer transactions may be 

evaluated from a broad variety of perspectives. We may look at them from the 

ownership status trying Lo 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. N~t 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 

Am~ng 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 leading role. However, the avail~ble data for 

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

Ownership status of the exporting organizations 

0 W n e r s h i p s t a t u s 
C 0 U n t r J Private Public 

India of which 54 26 

(a) turnkeJ projects 32 12 

(b) Licences 10 3 

(c) Consulting and engineering 12 11 

Paltistan 10 7 

Portugal *I 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, pr.. 54-)~; 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 

genP.rally around 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 account, with the exception of Porgugal, the number of contracts 

undertaken or their value. Notwithstanding, they seem to point to a much 

higher propensity of private organizations in the technology export activity. 

This observation however requires additional research effort in order to 

clarify its validity as well as underlJing causes. 
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As far as the ownership status of the receiving organizations is 

concerned, avAilable evidence is rather poor. In his study on Egyptian 

technology exports Tagi Sagafi-Negad concluded that most of the recipient 

finas 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 argued 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 variou~ consulting and 

engiueering services related to infrastructural projects, power g~neration, 

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

Saall versus large 

It comes as no surprise that as a rule regular exporters of technology, 

be it manufacturing companies, consulting and engineering organiz~tions or 

contractors are relatively large organizations in tarms 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 successfuJ 

organizations were those of a consortium type, such as Construmexico and 

Tecnime£ieo of Mexico, Consultant International of Pakistan, Interbras of 

Brazil etc. 

Many of the exporters from developing countries however still felt that 

their relatively small size put them in a bandicaped 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 a way out of the 

situation in many of the countries concerned various sorts of consortia-like 

organizations for export purposes have already been established or are being 

planned. 
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Foreign content among exporters 

An important question with regard to technology export~ from developing 

countries is to what degree identified flows originate in llNC's affilliates 

and thus represent an outside and intrafira technology flow withi~ llNC'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 

J1ances 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 affiliates are rather reluctant to develop ~uch activities. In 

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). In Egypt none of the companies studied had foreign 

participation (48). In Pakistan only one out of 26 technology exporters had 

some foreign participation (49). A similar situation seems to exist in 

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

3.3. Motiviation t~ export t~.~nology 

Development of technology exports from developing countries is 

determined principally by three basic conditions: 

Ca) knowledge of market opportunities; 

Cb) possession of some competitive advantages over other competltors; 

and 

Cc) willingness to export technology overseas. 

Let us now shortly elaborate 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 transactions, luckily enough comparable 

data for four developing countries are available, namely, Portugal, Egypt, 

Yugoslavia and Pakistan (see table 9). 
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TABLE 9 

Basic motives for technology exports(arm length agreements): 

number of observation3 

Portugal 
Type of motivition 19 

companies 

Higher profits abroad 3 
Existence of excessive 6 

capacity 
Corporate policy 6 
Offer of govt. subsidy 1 
Need to circumvent I 

tariffs and quotas 
Exploit accumulated 7 

know-how 
Threats tc existing 3 

markets 
Others 2 

T 0 TA L 29 

Egypt 
17 

compar1ies 

8 
4 

9 
l 

8 

l 

3 

34 

Yugoslavia 
via 29 

companies 

6 
9 

11 
4 
3 

17 

2 

12 

64 

Pakistan 
23 

companies 

1 
4 

9 

13 

6 

30 

Source: P. O'Brien, J. Honkiewicz - Technology export ... op.cit. p.61; 

r. 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. Honlciewicz - 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 

Jcnow--how. Its importance varied 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 J.now--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 a challenging desire to 

compete with OECD established technological dominance. To put it in a 

different way, H contained some spirit of a "joyful creation". The next on 

the list - •gain similar in all four cases - were corporate policy 

consideretlons, meaning that the development of overseas technology exports 

~a~ seen as a long-term operaticn and constant component of the activities of 

the compa~ies concerned. This observation, if valid, is of extreme importance 
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as it signifies an attai1111ent of a certain level of maturitJ in the process of 

internationalization of the afore .. ntioned organizations. OnlJ third place on 

the list, against expectations, was occupied bJ the desire to utilize idle 

productive capacities. In general, the structure of motivating factors seem 

to differ substantiallJ froa that of developed countries' organizations. In 

the latter case basic aotives are associated with the need to circuavent 

tarriffs and quotas and with the threats to existing export markets. This is 

well proved bJ the Vernon theorr of the product life crcle and related 

theoretical systems. 

Let us now turn to equity forms of technology export. 

TABJ.I!: 10. 

Alternative modes of overseas technology -
Utilization by US corporations in percentage of expected profits 

Subsidiary Export of Licence Joint Total 
products venture 

l. Technologies with the 36 19 38 7 100 
expected rate of 
return less than 2~ 

20-39'. 46 29 19 5 100 

over 40f. 100 0 0 0 100 

2. Technologies for 72 4 24 0 100 
new products 

3. Techologies for 69 9 24 0 100 
improved products 

4. Technologies for new 17 83 0 0 100 
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 scantf and we therefore 

have to relf aore on individual examples than on cross-countrJ c011parisons. 

It is an accepted belief that a.ongst the aain aotivating factors, 

domestic d .. and deficiencies plaJ an iaportant role. Three kinds of deaand 

liaitations can be spelled out: (51) 

(a) where the domestic aarket is too small for any reasonable 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 producti~n 

abroad. An extreae example aaf be cheaicals industry in Hong Kong 

which is actuallJ supplJing its limited local demand fro• overseas 

affiliates; 

Cb) where the domestic market is considered as too vulnerable in the 

long term; 

Cc) 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 related 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). 

Diversif icatlon is seen as another aotive for DFI from developing 

countries. Its significance is positively correlated with the uncertainity 

over economic policies affecting the operations of the companies involved. 

According to P. O'Brien. this motive amongst others, was particularly strong 

for investments from Singapore and Hong long CSS). 

l 
I 
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Yet another factor worth .. ntioning is the search for rav aaterials 

which becor.aes 110re and 110re iaportant in the resource poor countries. 

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

DFI ste .. ing from llNC's and LDC ce>11panies seea to be highlJ different. 

TABLE 11. 

Kotivations for direct foreign investment in LDC's 

Threats to existing •arkets 

Diversification of risk (capital conservation) 

High local return 

Investing accumulated local funds 

Exploit expereince vitb high technologJ production 

Exploit expereince -:th labour intensive tecbnologf 

Relatives, countryaen or business associates in LDC 

Export capital equipment 

A source of cheap labour 

Export to the developed world 

Use of marketing expertise 

Small market at home 

Circwnvent tariff barriers and quotas in 
developed countries 

lllJC' s 

8 

1 

3 

1 

8 

1 

1 

2 

3 

2 

7 

2 

1 

LDC firu 

6 

1 

6 

3 

1 

s 

s 

4 

1 

1 

:;,. 

6 

2 

Note: Numbers are average ratings bJ firm• in the group on a scale of 1 • no 

importance, 10 = verJ important. 

Source: D. Lecrav - Direct foreign investment bJ firms from less developed 

countries, Oxford Econe>11ic Papers, Oct. 1977, p.411. 
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3.4. The nature of comiparative advantages 

A final point of our deliberations is devoted to the anal1sis of 

relative advantages and disadvantages of developing countrJ finas in their 

technologJ •zport ventures. LucltilJ enough ve are again in a position to 

present somie consistent cross-countrJ data. table 12. 

TABLE 12. 

Ezporters• advantages over competitors (in nwabers of observations) 

Nature of advantages Portugal Egypt Yugoslavia Pakistan 

Cost of technology 8 1 9 14 

QualitJ of production 6 4 9 l 

Scale 2 

Poli ti cal. COlllllerc i al or 5 14 11 10 
cultural linlts 

Ezperience in dealing with foreign 2 2 4 5 
buyers 

Other 2 2 

TOTAL 25 79 33 30 

Source: as in table 9. 

As it could be intuitevelJ expected in all four cases, the dominant 

advnatages. as perceived br exporters, were associated with the costs of 

technologies offered and political, cultural and cv11nercial 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 may believe, for ezample, that 

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 r.ow turn to perceived disadvantages. According to Portuguse 

e%pereince they were associated ••inly with tbe lack of relevant national 

inputs in teras of equipment. raw aaterials. financial systea. etc. tbat is 

associated with a general infrastructural weakness of tbe econe>1ay. It was 

followed by an inadequate government promotion systea. A siailar picture was 

observed in Yugoslavia where again a general infrastructural weakness of the 

economy dominated. Additionally. an i•portant role was assigned to the poor 

brandname of Yugoslavian companies (late-coaer•s inheritance). As for 

Pakistan. a poor financial backing froa the national banking and insurance 

system occupied the dominant position. followed by vbat was termed "colonial 

slave aentality" (in the sense of a strong preponderance for technology 

recipients from developing countries to reir on technologies froa their 

ez-metropolies). The latter observation is well proven in an interesting 

study by Z. Mirza (see table 13). 

TABLE 13. 

Country "brand name" in engineering 

Potential Country Name of countries whose engineering firms b.1ve 
established more good will or are preferred (in order of 
preference 

Saudi Arabia USA South Korea Cer111an 

U.A.E. 

Iraq 

Jordan 

Kuwait 

Libya 

Bahrain 

Iran 

Nigeria 

Source: 

British Japan France 

N.A E. Europe German 

USA British German 

British France Japan 

Italian Cenaan France 

British Japan France 

N.A. N.A. N.A. 

British Italian Cer11an 

z. Mirza - Preliminary rec0111Dendations on improving and 

co-ordinating efforts of public and private sector engineering 

organizations working abroad, Pakistan Engineering Council, 

February 1981 p.63. 
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According to Rirza's findings, based on eztensive interviews A110ng the 

ezporting organizations froa Pakistan, there was a clear pattern of perference 

with regard to engineering services for the coapanies housed in industrialized 

countries. Their nationalitJ per se was a strong advantageous factor. 

4. Ezport of technology - its significance and iaplications 

TechnologJ ezports froa developing countries .. , be viewed froa at least 
three different perspectives: 

(a) as a fora of overseas operation bf developing countrf f iras 

(c0111mercial approach); 

(b) as an indicator of the level of internationalization of local firas 

(internationalization process approach); 

(c) as an indicator of local technological aaturitJ (technological 
approach). 

When the first option is taken our interests concentrate around the 

nature of technologJ ezport deals with the broad contezt of the totalitJ of 

the firms' overseas operations, its distinctive features, its significance for 

companJ activities and the like. 

If, on the other hand, the second option is taken our aain interest lies 

in the investigation of the phenomenon from the point of view of company 
development. 

Wiien at last the third option is taken, we have to look at the 

phenomenon in a broad contezt of technological developments taking place 
within developing countries. 

All three approaches seea to be equallJ important in order to understand 

the •ulti-di .. nsionalltJ of the developaent process and the phen011enon 

itself. However, due to obvious llaitatlons arising from the lack of relevant 

theoretical infrastructure, as well as scarcitJ of facts and figures, ve will 

basicallJ ll•it ourselves to the last one. 
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4.1. Technology export and exporters' technological develop!!ent 

There vas, and apparentlJ still is, a videlJ held belief that developing 

countries do not create technologJ (56). The reason for such thinking is 

nu.erous. However, as was noted bJ S. Lall, tvo factors were the .ast 

iaportant. One vas the "domainating concern in the relevant eapirical 

literature with .. jor breakthroughs rather than vith 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 tbe verJ existence of technologJ exports from developing 

countries, originating - as was shown - from local companies, is the most 

powerful evidence against the aforementioned hJpothesis. The occurrence of 

technology export signifies an attaineaent of certain skills and capabilities 

requiring time and experience and implying certain technological maturation. 

TABLE 14. 

Profile of technological skills 

Stages of Shopfloor Spec i al i zed Applied Domestic 
technological mechanical design and tbeoret- 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 
Replication " x x 
Creation " " x 
t;xport. x " " 

Source: Industry 200C. New Perspectives, UNIDO, UN New York 1979, p.191. 
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~s was pointed out elsewhere the creation of a technologJ export 

capacitJ ~hould be viewed in the sequence of technological as well as general 

co•petence building (58). Of course. most of the developing countrJ coapanies 

are not at the frontiers of technological advances and hence their 

technological effort •ust logically be aore concentrated on searching and 

adapting acti~ities than on pacesetting. 

This is we!l illustrated bJ soae findings of S. Teitel with regard t~ 

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

infrastructural reasons. the innovative activitJ taking place io developing 

countries is substantially different from that to be observed in developed 

aarket economies (59). 

These differences ~ould be spelled out as follows (60): 

(a) different relative factor prices favours more labour intensive 

products; 

Cb) lack of trained manrower slows down the rate of innovations; 

(c) different demand conditions lead to biased product innovation in 

certain directions - si~pler design, longer life, less specialized 

equipment. easier mainte~ance and descaling; 

(d) need to use local material~ requires import substituting research 

and leads to changes in pro~uct design; and 

Ce> lack of a fully developed, specialized component industry leads to 

a much bigger technical effort of the user industries. 

Now, if we look at the technological c?mpetence building Cor 

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

perspective, five major slate• of the aforementioned process may be identified 

(61). These are: 

production engineering capability comp~islng the knowledge and 

skills needed for the successful operation of a plant; 
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project perparation capabilitJ coaprising the knowledge and stills 

for project identification as vell as the search and selection of 

the tecbnologJ which is best suited to local needs; 

project execution capabilitJ encoapassing the knowledge and stills 

for thenexecution of the given developaent project (engineering, 

installation, start up); 

capital goods capabilitJ - the abilitJ for the aanufacturing and 

creation of new equipaent; and 

innovation capabilitJ - c~pabilitJ to create new products and 

processes. 

Production engineering capability, will be reflected in teras of 

technologJ export in various technical assistance assignments, project 

preparation in consulting services, projec~ execution in consulting 

engineering and contracting activitJ, capital goods capability in turn-key 

plants and innovation capabilitJ in licensing arrangements. Of course this is 

only a tentative and highlJ oversiaplified classification; however it seems 

to be a very useful tool for the more SJstematic analysis and assessment of 

technology export devel~pment. 

It is interesting to note hov these stages were reflected in the 

technology exports from selected countries (table 16). The picture that comes 

out pretty well confiras 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 capability. 

Second, we can see that there is soae diversification with regard to the 

cou~tries' relative position vis-l-vis capital goods and innovation 

capabilities. More developed economies, those of Mexico and Portugal •••• to 

have the lead over less developed onea. However, even in the case of the 

latter some innovation capability has been detected. 

-----------------------------------------
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When evaluating 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 n1cessary 

for a proper technological performance. Thus, for example, even with the 

developed capital goods capability, but with no project preparation or 

execution capability, technology export capacity will be severely reduced. 

1. 

2. 

3. 

4. 

5. 

TABLE 16 

Industrial technology exports from selected developing countries 
according to the nature of technological capabilities required. 

Number of contracts · 

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

Production engineering 44.4 36 55,2 

Project preparation 33.3 88.2 

Project execution 8.3 

Capital goods 5.6 14 5.9 

Innovation capability 8.3 22 5.9 10.4 

TO''fAL 100.0 100.0 100.0 100.0 

Ca) 

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

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

the author 

Source: J. Monkiewicz - Technology export .•• op.cit. p.53; C.J. Dahlman, 

M. Cortes - Technology exports ..• op.cit. p.45a; T. 

Sagafi-Nejad - Technology exports ... op.cit. p.28; P. O'Brien, J. 

llonkiewicz - Technology exports ... op.cit. p.54. 

---1 
I 
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Third, it is interesting to note that the observed similarities in a 

structure of technological compet~nce 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 autonomy in the process 

involved. What was common. however. to all four cases was that local 

technological build up bad 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 eztent. This remains open however, and requires much more research 

efforts in order to specify some policy recoanendations. 

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 i.n a 

threefold sense: 

Cl> in the sense of more appropriate products~ 

(2) in the sens~ of more appropriate process; 

(3) in the sense Qf more appropriate 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 a rule require much more refined ;_nfrastructural 

support, often lacking in the countries concerned. 

An important problem in technology transmission is the scale of 

productive units. In most cases the scale re~uirements of developing 

countries are far below the standards 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 0.1 

Tunisia 0.7 

Kenya 1.0 

Ecuador 1.3 

Singapore 2.0 

Nigeria 3.2 

Peru 4.1 

Pt>ilippines 6.6 

India 25.4 

Brazil 28.2 

Source: World Develop•ent 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 aforP.mentioned examples. 

In a recent study on Zaire's technological development it was found out that 

both KNC's and Zairean owned companies were practically at par with regard to 

th~ inappropriateness of the technology utilized. 
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TABLE 18 

Cases of inappropriate technologies in 1963 

Kanufact~ring enterprises in Zaire. 1975 

rotal no. 
of firas 
AnalJzed 

Nwaber of firas in which important parts of 
the technology were considered inappropriate 

MN Cs 

Other private (b) 
old (a) foreign fir9s 
new 

Expatriate-owned 
firas 

Zairean-owned firms 

Government-owned 
finns 

IS 

24 
1 

10 

4 

3 

Consuaption 
goods 

3 

2 
1 

1 

Note: Ca) established before independence (1960) 

(b) rurely financial affiliates 

Intermediate Total in 
goods percentage 

1 

1 

2 

1 

27 

13 
14 

30 

25 

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 

i• their better understanding of needs and problems of recipients. Having 

absorbed their technology in a comparable environment 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 in a more unpackaged form since they do not enjoy monopoly power 

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

resources and managerial resources" (66). 
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Before concluding however. ve have to say that the aforeaentioned 

observations are highly tentative since there are only fev studies on 

technology receivers (67). Kuch more effort so far bas been given to 

technology exporters. However. to arrive at a reasonable. coaprehensive 

picture of the phene>11enon the first issue aust receive auch more attention in 

future. 

4.3. Some international iaplications 

The iaportance of technology exports froa developing countries. despite 

its relatively liaited diaensions particularlJ in the upper grades of 

technology resources. does not onlJ have purely national (givers - receivers) 

effects. but also brings some wider. international iaplications. 

First, in certain segaents of technology the proliferation of technology 

exports from developing countries aay signify certain changes in the 

international market for knov-hov. characterized by high imperfections 

ste11111ing 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 dangerou~ 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 pouible new conflict area arises. It may lead to some counteractions or 

preventory measures undertaken by MNCs if they feel endangered both in the 

short or longrun. 

Third, proliferation of the "South-grown" technologies means a certain 

erosion of the technological 110nopoly of the North and thus creates an 

additional infrastructural ele ... nt for both trade and technological 

co-operation &110ng developing cuntries. The future outco .. depends however on 

to what extent an indigenization of the technologJ in a regional sense occurs. 
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Fourth, emergence of technologJ export from developing countries, and 

particularlJ its DFJ version, is proof of a growing internationalization of 

firms based in developing countries. It is argued that in its growth process 

&DJ comp&nJ passes through different stages which ••J 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 aanufcturing through direct investment abroad. 

If this ic the case we should expect a growing iaportance of foreign 

operations in developing countries. both at regional and global levels, with 

all the consequences that arise out of it. 

FinallJ, as shown before, technologJ export~ from developing countries 

are not widespread phenomena and theJ are confined largely to newly 

industrialized countries (NICs) and some of the "second tier" economies, 

whereas a vast majoritJ of the others remain purely recipients of technology. 

Under these r.ircwastances one could take this as another indicator of an 

intensified polarization process taking place within developing countries 

(70). This is a highlJ sensitive issue which undoubtcdlJ creates new conflict 

areas &JDOng the countries concerned. 
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5. Conclusion and recOllllendations 

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 necessarilJ coaing frOID 

traditional TNCs sources of supplJ. 

Its significance however is much broader than that for both theoretical 

and praetical 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 

iuterrelationsbips both within the developing world itself and its outside 

contacts. 

What can 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 countries. 

Turnkey projects on the other hand seem to be the predominant form of 

hard technology export. Growing DFJ of some developing countrie• may add an 

additional important dimension to these phenomena. 

It could be argued that expansion of consulting and engineering 

companies to foreign markets may play an important role in the stimulation of 

bard technology exports from developing countries in terms of im utrial 

machinery and equipment. In the case of developing countries it is primarily 

the consultant who makes the selection and reco111Dendation of the equipment and 

technol~gy require~. Any consultant is again basically associated with the 

national industry he knows ~est and therefore, given the presence of 

equivalent technologies at homo and abroad, he would probably opt for the 

first one. 
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Kost of the technologJ exported so far is of foreign, predominantlJ 

OECD, origin. However, there is alre&dJ a saall stream of home generated 

technologJ. The logic of the developaent process points out that this streaa 

will increase in importance just as bas happened ••DJ times before in the 

econoaic bistorJ of mankind. Of course, to relJ on logic is not enough -

relevant policJ measures, both at international and national levels have to be 

taken in order to provide necess&rJ support for the process already in 

progress. 

A major comparative advantage of developing country technology exporters 

over their developed competitors is the cost factor. Cost factor however is a 

highly dynaaic phenomenon which can easily disappear with rising incomes and 

wages, provision of more social security and the lite. Hence we may expect a 

changing distribution of technology exporters aaong developing countries, who 

base their performance 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 

small-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 predoainant feature of most ot the developing countries with regard to 

technological progress is a lack of an integrated technological policJ. 

The policJ which should on the one band 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 policr: technology transfers from abroad, local 

technology generation and technological expansion abroad. So far there 

is a 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 develnping countries are to be achieved this 

attitude has to be substantially revised and indigenous technological 

abilities have to come to the fore. It means 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, 

specialization 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; 

Cb) limitation of foreign capital 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 stills 

and include local subcontracting, use of local 

materials, etc.; 

Cd) stimulation of local design, adaptation and 

innovative activity and promotion of locally 

generated technologies. 

-1 
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A major practical problem in this area 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. 

(3) 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 a 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 a result, much more attention is given to 

traditional co11111ercial operations than for technological transactions. 

To increase its understanding and awareness of its potentials, training 

progr&11111es should be de¥eloped, aimed both at the business community as 

well as government officers and development bankers. 

(4) 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. 

(5) In order to create a sound bavis 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. 

(6) In view of the catalytic role played by consulting and engineering 

companies in technology exports, their greater association with local 

developers of technology could help in promoting technology exports 

through the transformation of available know-how intu marketable 

technologies. 
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At the regional and international level 

(1) TechnologJ 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 aia at 

facilitating such flows bJ providing information and incentives on the 

one hand and reducing the obstacles and offering preferential treat:JDent 

on the other. 

(2) To achieve these targets work on the creation and strengthening of 

regional and international technologJ 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 coll•borators. 

(3) Regional promotional measures for intensification of South-South 

technology flows should be encouraged. They miiht have taken a variety 

of forms - starting with an exchange of experience in this area. 

promotion of intra-resional industrial joint ventures. pr~motion of 

intra-regional joint projects for the development and utili~ation of 

technologies and promotion of the joint exports activity by regional 

associations. consortia. etc. In this contest. the idea of establishing 

an International Technology Brokerage System suggested already in the 

late 1970's could ~e advocated. The system. based on regional centres, 

would essentially be responsible for collecting and dissemincting 

relevant information and matching deman s with available offers of 

supply. It could encompass joint pro1110tional measures with regard to 

technology supplies. 

(4) 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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(5) Generation of financial means is one of the major impediments to 

technologJ exports from developing cuntries. To reduce the fin~ncial 

constraints, existing financial infrastructure should be adjusted to 

enhance the technologJ tr•nsfer flows 1UDOng developing countries. 

(6) To increase the appropriate diffusion of technologies from developing 

countries bJ the reduction of bias against the emerging suppliers, 

international agreements should be reached on the approprinte joint 

promotional measures, which maJ include • combination of preferential 

terms, insurance and financial guarantees. 

(7) 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 

fonns such as extra charges for tenderins organizations from developed 

countries, mandatory inclusion into project execution of the suppliers 

coming from developing countries, provision of preferential credit 

facilities, etc. 

(8) Last but not least, it seems necessary to undertake a broad training 

programme with regard to a large spectrum of issues related to 

technology generation and its eventual exportation, innovation policies, 

technological policies etc. in order to provide necessary knowledge both 

for business and policy makers. A particular role in this respect 

should be played by UNIDO with its rich e~perience and available 

facilities. Accordingly, an enhancement of technology export issues 

within the framework of the existing UNIDO Technology Programme should 

be foreseen. 



l - 52 -

Ref'erences 

\. For example C.J. l>ahl11an and L.E. Westphal d!!scribe tech

nology as •a collection or physical proceaaea which 

trensrorms inputs into outputs, together with the social 

arranganents - that is, organisatio~al 11~des and proce

dural methoc.e", C.J .·Dahlman, L.E. Westphal - The meaning 

of technoloBical mastery in relation to trans!er of tech

nology, in: The Annals of the American Academy of Polit5-

cal and Social Science, November 1981, p.1J. 

2. F.3tewart goes even further in this direction describing 

technology as a set of products, machines/processes to 

make the products en9 software services necessary for 

the production, consW&ption of these products; F.Stewart 

- Arguments for the generation of technology by less

developed countries, in: The Annals of the AJ&erican 

Academy of Political and Social Science, November 1981, 

p. 98. 

J. See for example S.Teitel who defines technology as 

"information of a technical and or~nizational nature, 

required to manufacture industrial products", S.Teitel 

- Creation of technology within Latin An:erica, in: The 

Annals of the .American Academy of Political and Social 

Science, November 1981, p. 1J7. Similar views are shared 

by J.Ruszkiewicz in: T~e ef'fectiver.ess of science-tech

nology-production cycle, INES PW Research Papers No 7, 

1977, p.6. 

4. S.Lall - Exports of technology by India, Oxf'ord Univer-

si ty Institute of Economics and Statistics, February 1981, 

mineographed, p.2. 



- 53 -

5. E.Olezewski - Podstawowe wiadomotci o nauce i technice, 

OPI', Katowice 1971 p.5. 

6;. See inspiring paper of K. 5auvant - Transborder data flows: 

The basis of the emerging international information eco

nomy, 21 February 198J, mimeographed. 

7~ Business Week, 18 October 1982 p.JS, quoted in K.Sauvant 

- Transborder data flows, The basis of the emergi.118 

intemationel information economy, 21 February 198J, 

mimeographed pp. 6-7. 

s. See s.t.all - Exports of technology by newly - industria

lizing countries: an overview, World Development, May 

1984 lorthcoirl.ng. 

9. For a broader discussion of the issue see J.~aciejewicz. 

Intemationel technology transfer in the sos, Warszawa 

198J, mimeo pp. 20-27 in Polish. 

10. See C.J.~ahlman, L.E.Westphal - The meaning of techno

logical mastery ••• op.cit. pp. 18-19. 
' 

1 1 .• Studies on restrictive business practices related to 

the provision of the set of multilaterally agreed 

equitable principles end rules, UNCTAD, TD/B/RBf/lJ, 

27 September 198J pp. 5-6. 

1z. Data supplied by Ministry of Science and Technology, 

Republic of Korea 

1 '.3. Studies on restrictive business ••• op.cit. p. 7. 

14. First global study on the capital goods industry: 

strategies for developn1ent, UNIDO, 1D/W3 J4Z/J, J July 

1981. 



l 
I 

- 54 -

15. See F.O'Brien - The international projection of the 

industrial enterprises of the Third World: export of 

technology end. direct foreign investment, paper pre

_sented at Internetionel Symposiun&. on Industrial po

licies for tne 80's; Madrid, ~ey 5-9, 198U p.6. 

16. P.O'Erien - The international projection ••• op.cit. 

p. 7. 

17. r.O'Brien - The international projection ••• op.cit. p.7 

18.. Studies on restrictive business practices ••• op.cit.p.21. 

19, Studies on restrictive business practices ••• o~.cit.p.21. 

20. See S.Lall - Indian technology exports end technological 

development. The Annals of the American Academy of 

Political end Social Science, p. 15J, Nov. 1981, 

P.O'Erien, S.A.Hasnein, E.Lechuga - Jimenez - Direct 

foreign investment end technology exports ~ong develop

ing countries; An empirical analysis o~ the prospects 
• 

for Third World cooperation, in: International flows 

of technology, UNIDO/LOD. J26 19 Dec. 1979 pp.171-175. 

21. D.J,Lecrew - Technological activities of less-developed 

country-based multinationals, The Annals of the American 

AcadEny of Political and Social Science, November 1981, 

p. 164. 

22. D.J.Lecraw - Technological activities of less-developed 

country-based multinationals ••• op.cit. p. 164. 

2J. For an extensive analysis see: D.J.Lecraw - Technolo

gical activities ••• op.cit. pp. 165-174. 

2~. r.O'Brien - The international projection ••• op.cit. p.4. 

25. See The Challefl8e ot Recyclin& Petrodollars, UBS 

Publications Vol 72, Zttrich 1980 p.4. 

---j 
i 



- 55 -

26. Recent developments related to transnational corporations 

and international economic relations, UN Ecinomic and 

Social Council, Commission on Transnational Corporations, 

Eight se~sion, Manila, JO August - 10 September 1982, 

E/C. 10/1982/2 16 July 1982 p. 15. 

2~ Recent development related to transnational corporations 

••• op.cit. p. 15. 

28. The most comprehensive data on this issue are presented 

in S.Lall - Exports of technology by newly - industria

lizing countries ••• op.cit., table 1. 

29. A.Zag6rowski - Technology exports from developing countries 

The case of Yugoslavia, UNIDO/JS J5J, 16 Nov. 1982 p.45 

JO. S.Lall - Developing countries es exporters of technology, 

The V. cmillan Fress Ltd 1982, p.J4. 

Jl. C.J.Dahlman, tl.,Cortes - llexico, World Development, !:.ay 

1984 forthcoming. 

J2. P.o:Brien, J.~onkiewicz - Technology exports fro~ develop

ing countries I : Argentine and Portugal, UIUDO, Develop

ment and Transfer of Technology Series, No 17, Ull New 

York 198J 

JJ. Tagi. Sagafi-nejad - Technology exports from developing 

countries, The case of Egypt, UNIDO/JS J62, 14 Dec. 1982. 

J4. See J.Maciejewicz, J.Monkiewicz - Trends in technology 

exports from the socialist countries, Warsaw 1982, 

mimeo 

J5. Tegi Sagefi-nejad - Technology exports from developin& 

countries. The case of Egypt, UNIDO/IS. J62, 14 December 

1982 p.JO. The observation is based on 66 conctracts 

identified. 



1 
- 56 -

J~ S.Lall - Indian technology exports ••• op.cit. p.156 

J7. J.Monkiewicz - Technology export from developing 
• 

countries. Case stndy of' Pakistan, UNIDO, ·Decem~er 1982 

mimeo p.55. The ocrservation is based on 52 contracts 

identified. 

)8. Tagi Sagaf'i-nejad - Technology exports from developing 

coun tri"es, The case of Egypt, UNIDO/IS J62, 14 Dec. 1982 

J9. P.0'Brien, J.~onkiewicz - Technology exports ••• op.cit. 
p.24. 

40- See Tagi Sagafi-nej~d - Technology export f'rom develop

ing countries. The case of Egypt ••• op.cit. pr.72-200. 

41. Tagi Sagafi-nejad - Technology export ••• op.cit. 

42. F.O'Erien, J.¥onkiewicz - Technology exports ••• op.cit. 

pp.27 and 59. 

43.J.tnonkiewicz - Technology export from developing countries. 

Case study of' Pakistan, UNIDO, Vienna Dec. 1982 mimeo, 

1-P• 58-60. 

44. fore detailed discussion see C.J.Dahlman, M.Cortes -

Mexico, World Development, 11.ay 1984 (orthcoming 

45. Tagi Sagafi-nejad - Technology export ••• op.cit. p.45. 

46. Oral communications to author during his field surveys 

in Portugal and Pakistan. 

47. P.O'Brien, J.Monkiewicz - Technology exports ••• op.cit. 
p·. 56. 

48. 'T.~agafi-nejad - Technology export ••• op.cit. 

49, J.V.onkiewicz - Technology export ••• op.cit. 

50. See studies by S•Lall, C.J.Oahlman, M.Cortes, s.reitel, 

F.C.Sercovich and L.E.Westphal. 

-1 
I 



l 
- 57 -

51. F.O'Brien - Third world industrial enterprises. Export 

of technology end investment, Economic ~d Political 

Weekly, Vol XV No_e 41, 42
1 

4J, 1980 p. ·18J7 

52, P.O'Brien - Third world indus~rial enterprises ••• 

op.cit. 18J7. 

5J. D.J.Lecraw - Technological activities ••• op.cit.p.169 

54. International Herald Tribune, Supplement, September 

1978 p. 5J. 

55, P.O'Brien - Third w~rld industrial enterprises ••• op.cit. 

p.18J8~ 

56. See s.Teitel - Creation of technology within Latin 

.AJiierica ••• op.cit. p~1J7. 

57. S.Lall - Developing countries as exporters of technolo~ ••• 

op.cit. pp. 60-61. 

58. Industry 2000. New Perspectives, U:IIDO, UN, Hew York 

1979 pp. 190-19J. 

59. An excellent discussion of this probler. is presented 

by D.Crane - Technolo0~cal innovation in developin6 

countries: Review of the literature, Research folicy, 6 

/1977/ pp. J74-J95 

60. S.Lall - Developir.,s countries es exporters of technolo6;}' ••• 

op.cit. pp. 62-65. 

61. This classification was taken fro~ C.J. Dahlman and . 
r.~. Cortes - Technology exports from Pl.exico as a starting 

point in the study of technological c&pabili ty, .dreft 

The World Bank, February 1982 p.44. 

62. S.Lall - Exports of technology by India ••• op.cit.p.160. 

6J. S.Lall - Developing countries as exporters ••• op.cit.p.70. 



l 
·I 

- 58 -

64 F.O'Brien - Third World industrial enterprises ••• op.cit. 

p.1840 

65 S.F.5tewert - Argument.s for the generation of technology 

••• op.cit. p.104. 

66 S.!..811 - Developing countries as exporters ••• op.cit. p.70. 

67 An interesting study of rece."lt. origin is that of E. Stigler 

- The mechanisms, efficiency end cost of technology 

transfers in the industrial sector of Zaire. DevelopEent 

and Change Vol. 14 No 1 198J pp. 8J-114. 

68 See J.~onkiewicz - International market for know-how 

during the 80's, warsaw Technical University, Dec. 1981 

u:imeo; D.J. Teece - The market for know-how and the 

efficient international transfer of technology, The 

Annals of the American Association for folitical and 

Social Science, November 1981 pp.81-95. 

69 For en extensive discussion of this problem see: 

R.Luostarinen - Internationalization process of the 

for~. Different research approaches, FIBO Working Paper 

no 1/1978, Helsinki, January 10, 1978, pp. J2. 

70 For an excellent discussion of the problem see 

D.Ernst - Industrial redeployment end control over of 

technology: consequences for the Third World, 

Vierteljahresberichte, Probleme der Entwicklungslander, 

Nr.8J, 1t.8"rz 1981, p._. 1J-44. 

' 



'l'nhlc 1. ror 1.u::ml: Annunl Lo lnl vnlue I I I nnrl 11umhr:r or r.ontrr.i~ t~ /2/ 

of technology expor lc. /i. n ~ U~J/ 

=:>pecifi r.ntion 1cnJ 197'1 . 1975 1976· 1977 1970 1979 . 
\ .Pntenl licence /1/ . '70712 0611 - - - -

/2/ • 1 1 - - - -
2.Kncw-how licence /1/ . - - - - :mooo • 

/2/ • 2 - 1 - 1 2 

J.Conaultancy nnd /1/ . :n:ioa - J505912 220:;04) 4.92)0JJ • 
Nnt~int1eri ng o crvi- /;>_/ 1 - ., 10, 10 J'1 
cc6X/ 

4.1'echnicol nssimtan-/1/ • l 70'7GJ - - 282G610 1250519 • 
cc o&ri·eementa /2/ • 6 - - 8 9 29 , 

~. Compo~d te ot:,Tee- /1/ • 590J4 228G(>£i6 140G6G6 1908J1 2 JG41008 • 
men ls /1 +2+4/ /2/ • 4 1 2 2 a '1 

6.Turn-kc,y plnnla /1/ • • . • • • • 
/2/ . . . • . , . • 

. 

197'1;ci1 
total 

0'7J2J 
2 

JOOOO 
6 

107)2176 
·10 

'1.2)~092 
52 

9'162'106 
21 

• . 

Hotes: x/ Including mnintcnf:lnce nnd rcpnir no well r.is construction oncl civil eneincering 
xx/ In value lerm3 excludin6 19/9 

:;ource: r.O'Drie11, ,J.Monkicwicz - 'l'echnoloror exports from <1evelopin6 counlriea /1/ 
Ar~rn1tin~ ~n~ rortugnl, UNIDO, UN, U~w York 19BJ 

VI 

'° 

--.-1 

I 
I 
I 
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Tohle 2. rortueal: Annunl to tnl vnh1 c I 1 I ~·1111 number o:f' con tr nets /2/ 

of tlircct foreit:::n inve::Lmcnt. in u:hl /10J/ 

SpCCl1fication· 197J 1974 1975 19'76 1977 1978 1979 

Di rcct foreign /1/ 59252,6 12590,8 4 20J' 9 4J016,2 80)89 ,9 12060,6 J9988,6 

Investment /2/ 5J 42 20 27 t\O )9 57 
' 

Source: soe table 1 

... 

197)/79 

252J02,G 

278 

:1\ 
0 

I 

I 
I 
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rte:; 

1. ?ate~~ ~ice.:lce 

J. Consult!!Ilcy ~~~ en
~neering services 

4. Tec~_'1.ical ~ssisstan.ce 
a.gr e em en ts 

5. Co~posite 9.Q""!'ee!.ents 

Source: Sea tabla 1. 

I tee 

1 • Assiss tenca "CO ~· -.n.e 
co:::!~an.!. es 

- ilce:.~ces 

- Tec~""l.ical as.sis.stance 

- :.:air: t ena.i.c e a"ld repeir 

2. Consulting and en:Sineeri.:l,5 

J. Erection end cons true t ion . 
4. Hirin6 of ?ortu~ese 

manpo-..rer 

~·iotes: 1 I s acon.d h.al.f of 1978 

2/ first half of 1580 

19741 ,-~-• "J • "} 

C,J 

- ·J, J 

tC,5 7:, 2 

JS, 3 t 2, , 

15,a ,.,_ -
-;·-; t I 29,8 23 ,C J7,C 

·-~ i/ I • - -.- :.1 
I"; !W i;/g --. -·- -

2a 4J . -! ·.: 

3 6 ..... 
.:: 

. ' -- . ' ,,_ 
I - _,, I.,. 

3 3 I 
., 
J 

.... 13 t J :v 

I J s 4 .... 

5 J :; 

Source: Esti~atio~s Gased on ir.tor~ation of ~an~ of Fortu~al, 

see table 1. 
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Jirectic~s c: t~ci."!....'1.Cio,:;.;· 

l;:;-T~ /rn.:z:;.i:.:r o:f cc~tract3/ ·:;it::. a:c:~.:.:s:.:J:1 

r -- -a. j;:.J 

Des ti:ia tio:i i974- 1977- 1779 '~a·•~ I i974-dC 
• "' I..: 

I 
of ex;>ort 1976 197'3 to ta:!. 

CS.:\/ C~n.ad a I I 
4 - - -

I 
4 

~ester!l Europe IC i l) 5 J6 -
.5.J~ialist countries 

of £:!.!!'Ot: e - - - - -
i.atin ;.;;erica a. 7 "l .... 20 

"' 
c:. 

. 
;.frica '7 J9 ~:3 22 ' ' , 

' 
•I !'J 

::id.dla :::as t 1 2 .... 3 I 1 5 I 

.tus t:-al i 9/ Jg~ en l 
I ., 

- - I - i 

Rest of ~sia 1 1 1 I - J 

:a:a::.. I J2 56 .... -: .;:! I J5 ; ·~5 

~iute5; t/ First talf of 1 ;5c 

5o~rce: see tablet. 



'l'oblc G. Direction of I'ortuc.':Uc.:!tie direct forciu,n i.nveotment in u::;o /10J/ , 

197J/79 

. . -

Des Linntion 19r/J 1974 197) 1976 1977 1970 19'79 197J/'79 
o:r exporL 

USA/Cnnnd.":l 1466,J 12J,7 1 520, J 4 J, 1 EJ(j(i',2 5117,2 2525,9 1 1665' 7 

Wes tern Europe 19471,5 11186,J 1005,2 6905' ·1 4024J t 0 )050,2 79)5,9 <JOG7;7, 0 
' 

Goci~l countries 
or Europe - - - - - - - -

Lalin Americn J6096') 1254' J 4J9,7 J :XH'1, J J6172,0 )022,9 J006,7 11'1746,2 

Africn 17, 2 26,? J50, 7 2990, 1 JI00,7 1670,J 102" ' 1 9195,6 

W.i dell c 1~n3 t - - - - - - 2'1607,J 2'1607,J 

1\un trnl i n/Jnpnn - - - - - - 8,7 0,7 

nnr: L of A::~ i :i 1 '101 , J - - - - - - 1 '10 I, J 

- --
'l'o tnl 592)2,~ 12590,0 4 20)' 9 '1JOHi, c 80)09, 9 12860,6 '.39980,6 252J02,6 

Source: nee toble 1. 

0\ 

""' 
I 



l 
- 64 -

Table 7. Portugal: Nature o~ technology exporters 

according to the type of ownership 

/number of cases/ 

Item 1978 11 1979 198021 

lfajority owned foreign 
~ubsidiary 2 5 2 

Minority forei,gn 
yarticipation 5 9 1 

Stat4 coG?pan.ies i l 1 20 9 

Private co~panies 28 J8 24 

Total I 46 I "7, 
·- I 

,,,, 
JO 

r:otes: t/ Second half of 1978 

2/ ?irst halt' of ~980 

Source: see tacla 1. 

I 



Tnble 8. l'ortugnl: Volume of lJFJ, hy type of exporter ownership r.inrl country 

of destinntion /197J/79/, in USD /10J/ 

M1.ljori ty own eel. Mn,iori. ty ownecl rublic rrivnte •ro Lol foreign l:ubni- domestic c:or- cnti t.y cnti t.y 1] i nPy porot.i on 
i-:----

U:::A/Can3d1-1 2,0 J0?0,6 8559,4 25,7 11GG5,7 

\i e:l tern Europ r. 12G, 9 11JJ4,7 72007,J 7200,9 90677,0 

SocinliRt countriea . 
o.f Europe - - - - -

Latin America - :?OO~J,2 9451G,4 206,6 114746,2 

Af"rico - 5(>J9,0 J445,0 11 o,o 9195,6 

l.~i 1)11.l c E:nn t - ~460·1, J - - ~4GO'T,J 

Au~ trnl i.n/,Jnpnn - 0,7 - - 0' '1 

Hcst of Aoin - 1 , 4 1)99f9 - 1 '101 ' J 

~ource: oee table 1 
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19-;-a 1 I 
? .. 

I te?: 1'379 1 --.-..-/ 
";.;'~v-

t.:an.uf ~cto.:ri::5 cc;::.~an.i.es 
.~ 25 :; I ·.J 

Consul ti:!€ and 
. . 

eng1~eer!.!!5 

coI&<p a."l i es 21 J4 t 7' 

Tradin.s coai.par.ie~ 1 ) 1 

R+D as t~olisl:.::lents - - -

Others 
.... lC 

. .... ., ., 

!:o tal ~, 72 I 
.,~ I .c ,,_ 

I 

t/ Saco~~ hal~ of 1973 

2/ Fi~s~ ~alf of ~gso 

Sourca: see table 1. 



Year 

197) 

197" 

19"/'j 

'l'ohle 10. hr~~enlinn'c exports of turnl<cy plnnlo, 1~J7J-1'J7'/ 

Company 

De Smet 

Ni:lolco 
Stsndnrd El ec. 

Si.com 

~I:;L Engineering 

Phoenicia 

nioalco 

Eincp.o 

l:.1ncpa 

Atlobor 

Lix Klett 

Uei t:lr 

l>ou i. c en t::ir 
hxi mpUl'(; 

Lito Gon~lln 

'l'ochi.nt. 

Dot,;o Lnuorn t.ory 
l3cni Lo Ho ,,;,;i o 

Type o.r plant 

Vegetable oil factory 

Cooked meat and cxtrncts 
Automotic central 'telephone station and 

externol communi.cstiono plant 
Integral communications oysl.em 

Slnughtcr-hous !? and col cl tl tor3ge plon t 
Integral b3king plont 
Glycerine-producing plant 
15 ehedo for port storaee 
Structure ohedn, metoli.c· mvcri.ng.':l 
nnd siloo for fowl forms 

Mctoli.c s iloo with int.e,3ratccl conveyoro 
Air conditionin~, vcntilntion and 
heating for a bnnk buldinft 

l'rocc::rni.n;J of ci t.ru:~ frul L 
'l'wo honc,y-moldn<J pl:.mto 

l'lnnlo for cxtrnct.ion or vci::etahle 
oil rrom cotton :;cc1l 

~uppl,y, 1li.st.ribution one] purnpinr, 

termi.nnls for liqucf i<::cl clno 
Oi.1 pipeline nncl purnpin,~ ll1"11ti.on 

·Ant.iui.ot i cs-prorlllc:i. n::..~ pl::mt 

A il"pOl.' t 

Thouonnds 
of dollars 

5,525.0 
200.0 
57J.O 

2,)?9.4 

1? 1 '.JOO.0 
2,900.0 

90.0 
61775.0 

15,9'10.5 

2' )2'). 1 
90.0 

6. ?.00. 0 
,1,'190.0 
~,ooo.o 

1t9CJJ.J 

120,000.0 
2?0.() 

52,000.0 

Destination 

Bolivia 
Dro:dl 
Ecllodor 

Chile 

du ho 

Cuba 

Mexico 
Cubn 
Cuba 

Cuba 
roroeuoy 

C.:u un 

Cuba 
Dolivi.o 

Ec:uodo1· 

l'oru 
Dolibi 0 

roro,;uny 

::J\ 

" 



Ye:H' 

t 9'16 

1977 

'J'nhl c 1 O. /Con t.d/ 

c~mp:.iny 

Nioalco 

J.~ei tar 

T,y PQ ol' pl nn t 

Plant for proccouin~ of wolor for 
inclustrinl use 

r1·ocessintJ of citrua frui.t., pinc1.1ppl.e 
nnd manioc 

Thouonnda 
of dollura 

4 7. '.) 

o, :310.0 

Gnlc E~tnh. 
no t.~ct 

Plnnt for procesoine; tinc1 hotlli•~,.! of npicoo 1,441.0 
l'lunt for cxlrncl.it'n of oil for uolvcnt 746. 4 
1.m<l for l.rontmon t of ounf 1 ow P.T.' u cc<ln nnd 

llorinl 
11;"\ri al 

Cemuti 

rhoenicin 

Cni mm t H 

soyobeAn s coda 

rlonL to produce lend oxi~e 

I'lru1t for mcltin~ nnd recovery of lend 
Inonworko for electric inolnllntions 
Integrol brend-ninld lld plont 
Glnu,<Jhterin,~ l)nl) proce:rni.nt": or rowl 

Giuli nni Powcrer'J bulunc<ld food f octor,y 
lnclustrial Oooet r1nnt for refinin,~ fAtS 

Irodi rlnnt for proccsninc on~ atorine f~nin 
fl:if:o L:1born'.01·y rlnnt. for the oxlracl.\on or nr.t.ive c-1.cmcnto 

14G.B 
105.'7 
146.5 
11~.0 

100. 5 

2)9.2 

2)5. 2 

48J. 2 

450.0 

.JhL Engincel'ine; 

TcchnimantotJdc 

Lntin.".\cnnsul t. 

l'lnnt t.o produce noclium cocf!in, cC1lr.i.um 
aml powdered milk scrum 

rcsticidc-mnnufncturin8 plnnt. 

llo~1pi till 
'l'O'l'AL 

259.0 

45,000.0 

46,ooo.o 
'.)40,.742. 4 

Dea ti. no t:i. on 

UruguAy 

Dolivin 

Cul> n 
Urugun,y 

Venezuela 

Venezuela 
Doli vin 
Chile 
rnrot";Ul'ly 

f3oll vi n 

Chile 

tlI'Ut'tlJ Cl,Y 

llom1urnn 

Uruguo,y 

Dolivia 

lvor,y Co not 

Source: lntornntionnl flown of tcchnolot?..Y, UNIDO/,JOJ). )26, 19 December 1979 ::-.51. 

I :I' 
or:> 

I 

I 
I 
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Table 11. Taiwan turnkey plant exports in 1976 

Ty~e of Industry 

Su,5ar Ref i!'lin5 
Cetent 

Paper 

~"fire and Chain 

Ca!! &:anuf acture 

Soap 

Rollin.g ::ill 

Salt Refining 

·,·;·at er Ir ea t.:en t ?lan t 

Xon-!Voven Fabric 
Jry cattery 

Air-Pollution Cont=ol 
Z c; :.ii ;iiil e.'l t 

~alve:lized S~eet 

Steel ?ipe 

TCT • .\.:.. 

Sourc: e: ~7. ahee and 

=-ro. of 
sets 

t 

7 
J 
1 

2 

J 
2 

t 

2 

J 
t 

2 

J 

J 

4 

J 

2 

58 

D i:s ti!'l~ tior! 

Liberia 

Eong K::>:?.5 
Indonesia 
:.:elaysia 
Thaila:ld 
- ..; . 
l.!1-;..0 r:. es:. a 
~alaysia 

'I'hailand 
Jepan 

In~fonesia 

Thailand 

Ivory Coast 
!ndo:iesia 

N"igel'i a 

'ihailand 

In1o~esia 

- . . i.n.:o.: i:.s:. a 

Fhilip;i::es 
:.~al aj· sis 

':l:a i l 9.r:d 

Indor1esia 
:?hili;:i)in.ss 
- ..... 1. . -
r-~l-lp;>tn-:s 

:?arggi.iay 

?!"".il i :;;pi:ies 
Thailand. 
Ir:dor:esia 
Indonesia 

i:alays ia 

::hili;;;ii:lea 

..\ :io te on Exports cf 

V 9.lt:s 
CS S 'CCC 

5,~:o 

1 , 25C 

J, ::at 

J55 
i50 

JCJ 

2iJ 
J64 

t 5 i 
221 

' . -I I\.. 

I ;. - I 

2:) 
' . :: 
'~-

. ' -: : ; 

. :) 

42 
20C 

,-•? 

157 

~51 

1c,257 

Tecr.r:.clo~ 

from 7he Re;ublic of China anc ~o:-aa, ;ni.:.:o, z:o~1ar:b ~r 
1978, table 2. 



'l'~1bJc t?. l~oren'n t.urnke,y plrmt nxporl.n nn or I.hr. cml of 1')''7 

~~porting Ycnr o:f J.n<lUstr,y 1 Prorluct OJ' J'rOCCf.W 
Cl.nr:sif icnti.on ".:ompuny CompleLion 

Sunt'!-Lce 
Mnchiner,y 

~eoul 
f.li-wnon 
Koren En
~i n eering 

En nil 
Cement 

Dnc-Jtnn 
IJeuv-¥ 
M3ch1ncry 

Yoolu:m
t':imhcry 

llonkook
lnshuro 

Dnewoo 

Unewoo 

D!JeWOO 

19'1J 

197J 

t97Ci 

1976 

1977 

1977 

Synthetic on~ silk textile 
werw i. ng mi 11 

Olutnmine-so<ln fnctor,y 

Synthetic resin plfln t. 

Holling mill 

Watergate of hydrnulic power 
plant 

I'oper pl~mt 

Totol completed 6 r.>lonto 

Construe- GloDs fibre plnnt 
tion in 
progrr.as 
at nncl of 
19'17 

" 

" 
" 

Polypropylene plont 

'l'ire factory 

G~lvoniRed ah~et plnnt 

ConLroct DocPivine 
V f)l.U C 

IZ 1 , 0001 Coun tr.v 

1,000 Afghnnistnn 

J,OOO Indoncain 

6,000 Saudi Arnbio 

1,560 Indoneaill 

1,200 Toiwnn 

1 , 000 Colombi o 

14' 500 

'l'yp e of c,;m1p1.11w 
Exporhnt{ 

Lendin~ texLile mn
ch in cry pro cl u c er 
Lendind food-pro
cosoinp; compsny 

Eneineering conROl
t i n1,J C:ompnny 
Len(li ne c em en t 
manufacturer 
Lcmling engineering 1 
compr:my ,~ 

Lending pnpnr pro
uuc ta monufncturer 

0 

650 Seudi Arobio nuh3idior,y of glosa 
fibre company 

490 KenyA Intcernted tradinB 
compnny 

60,000 Sud on In Let:rntecl tracllng 
1,000 Sudan Intearnted trading 

company 

I 



I 

Tnhlc 12. /Contd/ 

Exporting Year of Industry, Product or Process Contract Receiving Type of 
Value Companl CompOl\Y Complet~on Cloaoification /S'Jl, 000/ Country Export n& 

Hyun Doi " Cement 2'.35,080 Saudi Arabio Inte(7.rated 
trnd1ng 
compnny 

Won-Hyo .. Roofine, nnil plnnt 1, OJO Nigeria Engineering 
compnny 

Sun-K,yung II Pipe fitting plnnt 450 Keny11 Int err et eel 
trad ng ..., 
company .... 

VJhnsin " Zinc c.mel tery 72,000 Thailnncl Leacline 
inclustriol 

, 
cridinecring 
company 

Knne-won II 'l'urbine plnnt 2,000 Sweden J.,nnc1ing 
i mlun Lri ol engineering 
Yoohan- " roper plon'I. 1'500 • El Snlvnclor compnny 
t,imhcry JJcntll ng pnp nr 

pI·o1luc to 
monuf nc turor 

Totnl in uro~resa .10 pl on lo J71.0~0 

AGGREGATE I G J)lon la JOO I 620 

~ource: oec toble 11. 

I 
_ __J 



Tnhlc lJ. Inc1ir1n 1.urnkcy pro,H~~t~~ l"lhrnnrl l•.Y rlrm nnd i.nc1\lnlr,y /nn of rmrl.1· 19'/9/ 

Fi rn1 ~ncl i nrluo l r,y 

l 'J'r••cli ti.onnl nee tors 
J..okahmi. •rcxtile r·:xportcrs 

\folchnnuna,~nr Jnclustri cs 

llinuUf-ltHn 5~lts l,imiteu 

:'.:;i.mon Corves 
Consortium of Jnrli.on firmn 

tJntionnl ::Jmoll ::Jcnle 
I nc.1 us tri ea 

Corpor::ilion /novt of Indi.n/ 

I.nrocn nntl Toubro 

I I Elcctri col 
Dhsrn t 11 e~vy El cc lri co lo 

Limited /Govt or lndin/ 

[Jnl.urc of p1·0,i cc r. 

'.1.'cxti l C' mi llr. 

Gugnr mill 

Snl t rof i nor,y 

Anim11l f eerln 

Cot.ton spi nni n13 
n ::;mnll-ncnle 

i.nduatrieo 

Dairy plnnt 

Power ecnerotion 
/cLntionn 1 hoilcrn, 
lr nmrn1 i srn on/ 

DcD.t.inBtion 

Mnltwot n 
Zri I,unka 

'l'onznni a 

'l'onznni n 
Tonzanin 
J.rnq 

Tanznnio 

TonzF1nia 
Y~men 

Mnlayai o 

Lihya 
Lill,yA 

New Zcnloncl 

Soucli Arobio 
Jordon 

'fhr-li lond 

.~.;totur; V nlu n 

Complotctl n • o • 
ComplAtecl n.n. 
Completed n. n. 
CompletecJ ~' '1 m 
Compl at.ad g2 m 
Completecl $1 m 

Com pl e lcr'I ?.:12 m 

n. e. n.n. 

Jn htmll t1.'1 m 

Several projecla 

coTnpletorl nnd $5'1 m 
in hnnd 
In hand $122 m 
St3rting ?j6~5 m 

Completed ~12 m 

In hancl ~150 m 

In hand n. n. 

s tu rt i. ne $J m 

..... 
N 

I 

I 



'.l'nl,le 1). /Contd/ 

Fi rm :incl in1lun t.ry 

:Jnrnl>hni Cllcmi cnls 

En~inecr3 Indio Ltd /~Ill 
/Govt of India/ 

Vijny '!'onks nncl Vcnscls 

hninu rnintn 

De ~met 

/Gub~idinry of De Smet 
lntcrn~.ltionnl 

J>olyr.hcm 

InrH o Drue;s nncl Phnr ~ml\C cu
ti cn l~ 

Ltd /Govt of lnclin/ 

Rubber Reclnim Co. 

~;h:1limnr rnints 

Nnt.urc or pro~j r.r L 

Lube blcnclin;,~ plr.int 
r.1111 t. i. p1.1 r po s c 
phnr·mriccu ti c::i.1 plnn t 

~ul>conLrnctecl 
cnGinccring con
struction commiriion
in~ /From Kello,~ 
U.S./ for fertilizer 
pl.1Jnt 
::;u 1.p hur i c 13c id pl rm t. 

Oil otorn~e tnnks 
r~int fnctory 

Solvent cxtrnction 
plimt 

ln1lunLri11l 1\lcohol. 

Dnoic uruGs nnd 
nntibiot.ica 

Tiubb er fnctor.,y 

l'ninL fnctor,y 

n en Lino t i'on 

Abu Dhnbi 
Cubn 

::iri l.nnku 

Ken.v n 

KcnyA 
Yomcn and Snuai 
Arnt.du 

Gudrm 

lrfln 

YU1Jonlnvi o 
Mnlaynio 
'I' n n z :,in i n 
l'hil ippines 

J 11'1011COi0 

Irvlones in 
1Ueeri o 

Sri L~mkn 

Af ~hon is ton 
'l'onznnin 
Z:rnz ihnr 

I 

--·i 

Gtrd.ua v:,lu 0 

n. El. $2 m. 
n • u • I\. t:t. 

n. o. n • l'l. 

n. o. n. a. 

n •a• ?.:~O m. 
tJncJer n. Flo 

..., 
WJ 

nego tie t.ion 
n.n. n.n, 
n. o. n. r.i • 

n. l.'I. n,o, 
n.n. n • f.l, 

n.n. fl. 0. 

n. n. n. n. 
n.n. n • ,q • 

Complete n.n. 
Con l".rnct ;60. (, m. 

n • s • n. n. 
n, D• n.o. 

n. "'' n •. ;i • 

Complete n. ri. 

·--~---



'l'ahlc 1 J. /Conl<l/ 

I•'i rm nnrl indun t r,y 

'l'n ln J~x ports 

Knmani Ent;inecri ng 

Corporation 

llind GolvonizinP.; ontl 
Engng Co. 

Voll11s 

hlcctricol Mf d Co. 

111 Chcmicr-il 
I..;:ilm er Lnuri c 
/Govt. of lnclin 

Nfllurc of pro,jcct 

Trano~insion lineo, 
oubslotiona, rower 
distribution 

CHblco nnd 
'l'rnnr;mi::rni on tow era 

High voltt:1ge 
t~·cmomil3sion 

rower ~eneration 
rincl di.ntr'ibution 
'.l'rnnmniDn ion l in ea 

Oil refinery 
s tru c lur eo 
Oil st.orn~e tnnka 
Fer ti l i. 1. er 
n true turca 
Oil Lcrmin1:1l 

D ca Ll nn ti 011 

Phi 1 i ppi nca 
'J.'hni .l onrl 

hlf~eria 

Venezuela /with 
Kf.lmf.lni.a/ 

r~fwpt 

Venezuoln /with 
·r"'tf.'/ 
Irnn /with 
Drtiwn-Boveri/ 

Lib.YD 
Iron 
Mnln,Yoi.n 

3totun 

n. a. 
n. o • 
n. n. 

n. n. 
n.o. 

n.o. 

V nll1 e 

n. n. 
n. n. 

$40 m 

$200 m 

' ~ 1 ~ "' 

/oce ahovo/ 

Implemented $'.l40 m 
Irnplementod ·Z85 m 

• 
Implemented n.o. 

n.a. $8.2 m 

/Sevcrnl countrir.a n.o. 
clclnila n.tl./ 

n. Fl. 

Dubai Compl~ted n.o. 

Btlhrnin n. o. n. ". 

Durmo n. n. n. o. 
nri Lnnkn n. n. n.o. 

Abu Dhobi n. Ile ' n.n. 

""" ~ 

I 

- I 



'l'nhl c 1 J. /Cori t.d/ 

-----------------------------------------------------------------·------------------------------l" ir111 Dnrl i n1l 1:s try llnt\.n•c! or project 
------------------------------------------------------------------";"'9".~~------------------------------------

Trivcni Structurolo Lta 
/Govt of Ind in/ 

Sayaji Engng Co. 

Portnp Steol Rollins Mill$ 
Consortium of firms 
Jlcnvi Enclineeri ng Corp. 

•I 

/Govt of lntlio/ 

K:.lrnntt.lkn Implements ond 
M:1cliiner,y Co. 

G nnuno n Incl i a 
/Gubsidl~ry of Oonimon UK/ 
Encinoering Con~lruction 

Corp. J,tcl. 

J~arnulic atructureo 

nock cru~hing 
pl'.!nt 

St eel mi 11 
Steel mill 
Electrolyocr pota 
Coke ovents 
Coke ovcna 
/nuhcontrncte~ from 

nunsiu/ 
Coke oveng 

conLinous c:JRLine, 
pl:lnt 

Cr:111 r?n 

Fr1rm i n1pl cm en to 

plnnt 
Df!:rnl ina ti on 
plont 

Nt;i t.u:o~ ~,..,~ 
l 111u1.r1 c::rL1011 
co mp l me 
D:ii r,y plnnt 

Turke,y 

Cubo 
'l'An?..onia 

Dubai 

Doho~Qfltor 

Yemen 

n, n. 

n •,, • 
Complete 

n. ~. 

n • n' 

n' n. 

n. o. 

n.n. 
n.n. 

Z9 m. 

n.n. 

n.r.i. 

_J 



Tnblc lJ./Contd/ 

Firm oncl inchrntry 

En1:.-P.nceri.n1J Conn true lion 
Co-op. 

fJ\I I.Ur~ 0 r pro,; CC I. 

lfo l.urnl ,:nn l iquifi
c.'lt ion pinn1. 

De:s ti notion 

~oho-Qntnr 

IV Telccommunicntiofl nnd electronic 
Tel ec01nmunicotion Consul tnntn 

J.Jtrl 
En~innnrine rr~jccla ln~in Ltd 

/Govt of Inclin/ 

lnntrumentntion Ltd 

Jncli on .Telephone lnclustri eo 
/Govt of In<lin 

V Steel, eneineering 
llinclun ton Machine 'J.'ool~ 

/Govt of' Imliu/ 

1.nyin,;~ conxiol cnblcll Libya 

7.xponsi.on '.l'V, rncllo Iroq 
ot~tion /construcLi.on, 
testing, comminnion-
in1?, cub-conl.r~ctec'I 
from t-.:i. t.cuhinhi /1JApnn/ 

Jnstrumcntntion ::in~ 
control nnu i. prren t 
for power o tn t;i ona 
'.l'wo ::mt.omsti c 
tel eplionc:i ex chnnses 
Tel. connectionn 
3w.l t.ching equipm<?.nL 
CrJbl. o lnyi nt:~ 

Tir.d.lwny control 
er.1u i pm en t 

UIJF equipment 

Mnchinn tool 
factories 

Unlnyain 

Surinam 

f.iuocot/Amnn 

Jordan 
UAE 
Nigeria 

Sri Lnnlrn 

Nigerin 
Al.gerir.i 
Kenya 
Philippineo 

.Sri Lonkii 
I t'nn 

Status 

n. n. 

n.o. 

In hand 

n.n. 

n.n. 

n. D• 

n.a. 

n. I.lo 

n.n. 

n. El· 

Joint venture 
n C<.10 tint ec1 

VAluc 

n. "'• 

n.a. 

~20 m. 

$10 m. 

t2 m. 

~J m. 
~1 m. 

~'jO m, 
n.o. 

n.n. 

n.n. '~12 m. 

__ _J 

..., 
°°' I 

J 



Tnblc 1J. /ConLd/ 

Ii' i. rm nml i nduo try 

~fos L ern I ntli :1 Err.c torn J .. t.d 

rulmrpur Collint! Towcro 

rn r.co II J~n,.ll n e er i ng Co • 

ilnnnon 

En~incerind rrojcctv Indio 
Lt<1 

/Govt of ln<.liu 

Nnture or projc~ct 
--eo i 1 er::, LurhiiH~n 

r:u,~~r, ccmcn t 
0U1cr pl:.1nt 

crec Lion hrnb-

c tin,~ from other firm~:/ 
Air con•Ji tioni n,:~ 
cqu i. pm en t 

Conve.vorn for 

DU(~JJr tm·mlrn,11 

Inilu:'.1tri nl boi lcro 

Wntcr 1'1•en tmcm L 
I 

plnnt 

FnrL of pctrochem. 
pl:mt 

Ur.El t.inution 
-

l:uwni t 

Irnn 
Altt,eri.d 

lrnq 

Dnli 
iioloyoi r:t 
Kuwoit 
Mouri ti us 

Ec,,rypt 

lrnn 
Sri. Lonlco 

Inclonesin, 
'l'h"i lnnd 
Ken,yn 

Abu Dhabi 

I 

Stntua Vn lu c -
n. u. n. n. 
n. ri'. n.o. 
n. n. n. a. 
n. e. n. o. 

n.n. n. a. 
n.o. n t El I 

n. n. n. n. 
ComplcLe<l $J m. ..., ...., 

n. a. n.n. 
n, o. n' "• 
n. n. n.o. 
n. n. n.n. 
n.h. n.a, 
n • ll' n.,,' 

n.c. n.o. 

-- ·- - I 



'l'nbl e 1 J. /Con ld/ 

)i'inn nml industry Hnturc of proje~t nnatinntion Stfltun Value 
-

Elcctrificntion G.Arobio n. n. 
3iloa, steel plant Ir~q n. a. 
Coke oven planL Yue;o~lovin n. a. 

/with llEC/ 
Ji'b;h cnnnint:; plr-int Mnl1li ves n • ~"" 

3ource: S.Lnll - Developing countrie~ ns exporters or technolog3, The Mecmillnn 
rresa Ltd, l~ndon 1902, lnble A.4. 

n. n. 

n •'"' • 
n.o. 

n. a. 

...., 
co 

I 

--- - - I 



'l'nblc 1~. Irnlin: lic1moint.,; o.f 1wlicnlf:, d~E1i.gm.1 nncl know-how nuroncl /oo of cDrl,y 1979/ 

Firm 

Inrlinn Drugn 
rhormnccuti cnln J,tc] 

/Govt of Indio/ 
Nationol nesearch Develop~ 

rnent 
Council /Govt.of Indio/ 

Amnr 1>yc-Cherni cnlo 

Uni chem 

<1oclrcj Soops 

!.. t lo n Cy cl eo 

Industry 

l)hornmoceu ti calr:1 

Len th er 

Monocllloroncoli. c 
nci.tl 
3pice· olcoreninn 
Conn tru c ti. on 
Mn l.eri ala 

Menthol 
Solnr wpter atill 
Rcoct.ivo dye mfrc. 

Destina ti on 

A.f,.ghonistfiln 
Fflr Enst 

us 

UK 

Mnl1Jysia 

rhi. J. i. ppineA 

NcpF.il 

Goudi ArElbia 
us 
Ornzil 
CH l.ankn 
/nP.gotiotincr/ 
Alf~erio /neg./ 
Tnmmnin /ne1?.• I 

Ant.i-inrlnmmntor,y rlrue n.o. 
~onp Iron 

r.i cyclcn Tanzania, Irnn 

ZAmbin, Guvnnn, 
::;ll cl on 
Un lli·~l ncl ca h 

N~ture of ~greement 

rroceas know-how 
Licenaing 

rntent 

rntent 

Y.now-bow 
rroccnn know-how 

rroceoa know-how 
frOCCGS know-how 
rrocean know-how 
Process know-how 
Froceaa know-how 

rroceaA know-how 
rroceoo know-how 
Folent 
rrouuction licnnce 
I,rodu ction know-how 
Licence 

...., 
"° 

I 

I 

-~ 



'l':1hl c 14. /Con Ld/ 

Firm 

Tnto Endincerin~ 
l~comotivc Co.Ltd 

Unjaj Auto, Ltcl 

Scooters lnclin /Govt of 
Imli:.,/ 

/Mr I. K. l',horo t.i/ 
DihQr Alloy ~teela 

Wonson Pvt.Ltd 

Coop~r Engi.nccrinB 

rarlc /Exporto/ Ltd 

Compu troni co 

Sourcen:neo toblc 1J. 

Inrl1w Lry 

Cornnict•cinl 
vcllicl cu 

Scootern 

Gcoo l:ero 

Gt eel 
Continuous cr.1ntine 

of olloy atecl 

Industrinl boilero 

Di.encl r.n.:i;lnr.n 

So.rt < l r i n 1< n 

Comi>u t.cr noftwm•e 

Dan tinn tiC1n 

In<loneni.o, E;wpt 
<1uymv1, UAE, 

Kcnyl.'I /?/ 
Toiwnn 
J.ndoncsin 

J niloneoin 
CoJ.ombio /'l/ 
\'/. Germany 
W. C1 crniuny 
France 

Cnnn<Jo 

Dan~lndeah 

~uncnt 

Fr~nce 

N~turn or 01recmont 

Anocmbly unc1 P.1' 

licence 

Asaembl,y under 
lie enc e 
Aaocrnbly uncl er 
licence 
I'roccos desit~l 
Know-bow for 

adopting Domae 
/W.O./ eciuipmcnt 
J{now-how ror 
nir:muf nclure or 
steam hoil.ero 

Li ccnc r:''l mnn. 

FronchisP. 
Convnroion of. 

proernmmes I 1 m/ 

r.o 
0 

I 

I 
I 
I 
I 



•rnblc \5. In1linn engineerint~ c:om:ult~in~y firmn ncti.vc nht'on<l /nn or. enrly 1?'79/ 

l~irm 

Nationnl Indu~trinl Dev. 
Corporation /NIDC/ 

/Govt of Indio/ 

En8ineere Intlin Ltd. 
/Ell·/ /Govt of Indio/ 

J.n1lun try 

'l'exti l c 
l'npcr 
raper 
Fi sh procenfling 
Gl~as manuf octure 
Town planning 
Transport 

n.n. 
Machine tools, etc. 
Various AectorA 
Mincrol 
Textiles 
Slccl, mnchine tools 
:::t:. eel 
l!~conomic plnnninfl 
Stnrch, r.u~nr,' jute 
lnduolriol estntc 
11cfineri co 

Jlefi ncri es 

n. l'\o 

Deotinntion 

Aleeri,,, 
Guyana 
Kenya 
Mnldirea 
Sri Lanka 
Tanzania 
Italy 
UK 
Iron 
Tanzonio 
Af ghonia ton 
Iraq 
Kuwait 
Libya 
Lib.YD 
Nepal 
Guyana 
Iron 

Syria 
Gomal in 

NBlure of Aervtce 

n • F,h 

Feosibility stu~y 
Feoaibility oludy 
Fcosibility study 
Feasibility study 
Planning 

n. a. 
Project report 
various 
various 
Survcw work 

n' ll o 

n.e. 
n.a. 

5-Yeor Dov. rlnn 
Various 

n.n. 
Subcontrnctcll from 

Snnm J'II'oge L ti 
/Itt1ly/ 

n, Go 

Subcontrncle<l from 

J.nfJeco /1 tnl,y I 

I 

co 
~ 

_ _J 



'.l'nble 15. /C.:ontcl/ 

I•'irm 

Orient roper Mil ln 

r.irln '.l.'cxti le Milln 
Development Consul ton ts 

Tutu Connulting Engi~cers 

\;ntcr 311(] rower Devclopmen t 

Conm.il tone~· Services 

I nd un t t\Y 

Wntcr lrcntrnent 
rcri ncry, petro
chcmi. cnl. com pl ex 
Various 

rnpcr 
rnpcr 
Tex ti lea 
Cement. 
Cement 
rower, elcctricnl 
Power, electricnl 
rower, electricol 
rower, eJ~ctricnl 

Cotton spinhing 
n. n. 

l~<lro nna thermnl 

powrr 

Den tinAlion Nature of aervtce 

lro<i Vorioua 

Sornalio.sri Lanka 
Alt!,erin,Dohruin, 

UAE 
Kenya 
Ni;(eri e 

Gu<lrm 

Iroq 
Libya 
J.ron 

Kuwait 
W .Gern10ny 

MnlAyaio 

Tnnr.nnia 
Algerio,Sri 
J.,TJnka 

Liberir.i1, lrnq 

Af.~hr.mlotAn 

rurma, Cambo'1i E\ 

Im.loncain,I rnq 
lotlOS, Mal nyo i. a, 

n. n. 
n. t:lo 

n. a. 
n. n. 

Management contrnct 
Trninint( nncl mr.inogoment 

Installation 
Deaign oervicca 
Construction 
supervision 
'.l.'r1:iining 

n.o. 
Desisn, conotruction 
supervision 

(IQ 
N 

I 

__J 



'1'~1hl c 1 '.>. /Con l.d/ 

Firm 

Eni1ineering I'roj cc to Incli n 
/Erl/ /Govt of lndini 
Rnil India Tcchnicol nn~ 

En~incering ServiccG )RI'l'ES/ 

/Govt of lndin/ 

Fertilizer Corporc,tion of 

lnclin /Govt of Incliu/ 

rol,ychcm 

Huhbcr l\cclnirn Go. 

Inr]uGtr,y 

nurnl electriri
co ti on 

Roilwoyn:ronstruc
cmd man:i1;erncn t 

Fer ti 1 i?. crn 

Jn;lustrinJ. r.ilcobol 

T\uhbr.r 

Des tinati.on ?lt:1turc of service - --------
Unuri ti.us, lHdcri fl 
Higcrio, I'hilippinca, 
Singopore, 
Sri Lnnlce, 
'l'rlnzrin in 

Et.vpt 

Jordnn 

Nigerio 

Syri£1, Iron, Znire 
Gouth Koren• 
Gnu th A robin, 
'l'hf:lilnncl, Lihyn 

l'h i l i pp in eo , 

N cw Ze£1land 
Durmn 
rhili.ppineD 

'Kcnyo,Mnuri tius 
r11i 1i ppi n es 

~)J' i J.nn kn 

Gtudi ca 

tJ Ct;";O ti l.l ti ntJ 

cons tru c Li on 

/jointly with two 

Europer:m Firmll/ 

Mant.:1eing ~nt.ire 

rnilw i a,yatcm 

_ nchni cnl 

r.ir-inio lance 

Morkcl;i 1111 nturly 

MArketin,J otudy 

F ena i bi li ty s tuc1i ea, 

Feno i bi 1 i. l.,y n Lu1Jy 

00 
1.-J 

I 
I 
I 



'J'nhl n. 1) /Conl<l/ 

Firm . lmlu::.,try 

Ccnt.rQl Machine 'l'ools Inst.. Machine tools 
/Govt of India/ 

lNFIN Consult, Pvt.Ltd Steel mill 
Kornotnko lmpl cm en ts Em·thmovi nt:t nnrl 

0~7il"ul tu:rol 
implements 

Hindustan Machine Tools 
/ltMT/ /Govt of Indio/ 

Met.ollurei col nnrl Eneinccr-

Consultine Orennl~ntion 
/MECOt1/ /~lovt of lndio/ 

Dosturco 

Machine tooln 

5tecl ::mi1 

Aluminium 

lnc1us try 

!>tcel 

J>el~ lino Li on 

Iran 

Mauritius 

Ni.gm.•i a 
i~aloysio 

Sri Lnnk1.l, 
Philippines, 

Tnnznnie, 
Indonesi o, Iron 

Noture of ocrvicc 

Study for research 
institute 
Feasibility study 

n.o. 
n. a. 

n. a. 

Kuwoi t, Malays in, 
hlrJcrin 
Ui1Jerit1 rlant rleeign, 

T\rln1?,lad cah, UAE Sup ervie i.on 
JJberin,Mexico Rensibility studieo 
lhmgory · 

2G ForP.ign Various 
countries 

Development Connul ton to ,. ' 1 t '' ti K ,,pori,~n iron p. ,')n n ..;,OU 1 orea, n. n. 
E,:r.ypt 

rvt. Ltd l/~t~ri ,...1s hnnrll i. n1J ~~pt n. Ao 

00 
~ 

I 



'l':1hl e 1 ~. /r:on l.rl/ 

Fi. rrn 

Inrli:m Drutts r.in<l 

l'hnnnnceuti cu la Ltcl. 

/Il>PL/ /r.ovt of' Indi.'J/ 

Oil nn~ Nnturnl Gns 
Comminsion 
/OHGC/ /Govt of Im.Ha/ 

Source: see toble lJ. 

l nrl uc 1.:r,y 

fh3rmnceu ti cnlo 

rhnnnoc~ulicnl3 

rhnrm~ccuticnlo 

Oil ~rilling nnd 

Explorntion 

Dcstinntion 

Vnri.ous Arob 
countries 
A:r,::hnniston 
:Jri I.nnkEl 

J.rnq 

Tnnzonio 

Nature nf oorvicc 

Technicol oaolstance 
for ACDIMA 

n. n. 
Fensibility otuay 

Explorntion 
00 
1.11 

I 



'f:;1blc 1G. Mcxicnn teclmolol:'.Y r.xporlo 

Fi rm Nnme 

A. Conotructions firms 
l~fetc ln~untriol Conslruccione~ 

Construccioneo, Conducciones y 
l'nvi mcntooX 

Conu t.ruccioncs l'rotexax 

En tructurns y Cirnentncionesx 

F •. tcJ , .• x 
re1s~nne. c r1,ex1co 

x Icono:.l-Ct:on 

Ingcnicroo Civiles 
Anoci.n•lo:;X 

~crvicio3 Hspcciales pn1·n 
lo Cone lruccionx 

::mcsAx 

Untur·e of Exports 

I. Construr.tions firms 

Con~truction of pnper plnnt 
/CM/ Conolruction Rervices for 

bui.h1ines, ron1ln :ind oewoee 

/CM/ Conotruction of oil nnd e~s pipes 

/CM/ Connlruction of n convention 
crmter 
Co no t:r.ur. ti on of t~rni n worehous eo 

/CM/ Con~lruction Hcrviccs for 

/CM/ 
puhlic works 

Construction services for wnter, 
l~droelcctric, tranaporation, 
communicotion nnd civil con
ntruction projectn 
neni,r,n ond conntruction of 
ror.1cls, brifl(~cn nn•.l or lnnka 
to nlore dr1nki.ne wnter 
Con~truction oervices in 
a~socintion with design engineerig 
.f1rma 

Recipient Countri~a 

Dominicon Ropuhlic 
Coat~ Rica, ronomn 

Colornbi~, Ecunnor, 
Peru, Pannmo 
rnnnma 

Ountcmoln,.El Snlvndor 
~CUAdor 

nrnzil1 Chile, 
Colombia, "EcuDdor, 
Coste TiicR, Domin1c~rn 
ncpublic, rnnomo 
Costa nicn, rDnnmn 

Coats Rica, El Salvador, 
Guatemala 

II. Consulting nnd engineering firms 
B. Conotruction Services/Df)oic~n F"irrns 
Cio Mcxic3no Acrofotox 

Cortino y AsociarJos 

Technicol nervi.ccn: photo6rnphic 
rmnlysin of row:t ni tea 
•reclmolof!.Y for n Ryn tem of 
in-nilc pre-fnbrir.ntion or 
l·u i. l cl i. ngc 

Honcluroe 

Colombia, Gnu~i hrnhin, 
V CllP.ZU elf.l 

co 
:7\ 

I 

_ _J 



1':lhl e t G. /Con L•l/ 

l" i rm il nm e 

Di rue /'rM/ 

Euro B:>turlionx 

lnnt·co /'l'U/ 

I nnovn /1'1\i/ 

C. lmluslriol Ent;ineerintt Firms 

Dufctc Induotrinl x /'I'M/ 
Diocnos y rroyecton 

ln~1eni el'ir.1 F3nnmericRnnx /TM/ 

Inc1us tri co:J, Dis eno3 y 
rroy P.C tosX 

In<lus tri el>oux 

fl~nencidn y Conoultorln 
tlC J'ro~rnmi\S y 
l'roycctosX 

I'ol,v-in.-:cni. cron 

1Jnl.urc of Rxportn 

Con~ultind work in civil cn~in~cring 
nna urhnn projects 

l>csi.gn nnd laclmicnl nriniot,cmce for 
conotruction or civi.l onrJ cnt~ineer
i ng wol'kn 

Ci. vi l on:~i necri no'{ nrchi. tecture 
onil conntruction · r:1ervices 

Conttultina services on methodo 
ond pror.mluren relot.cd to henvy 
conotruclion plonnin~ progroms nnd 
cost control 

flnnt dnGign mn~ ~reject Orrinni.zation: 
pop er {1lAnta, .rcf1nnri cs, 1.1\ermo-
el cc Lr L c pl:m ts 

Dr.::i i;~n or n cnrhon hloclt pl cm t 
Dc~ci.:;n cn 1.;inccri.nL for renovotion of 
three pop er pl:ints. 

Technicnl ~osinlnnce for An electric 
a le el plnnt 

ECluipincnt deni.gn for n thermo
electric plnnt 

Denii:.m :::erviccs 
trinl plm1t 

to rev nmp nn imlus-

Dc;:~i,.:,n 1 encl.in~r-1·in0 nn11 ·~n:-:L1.·1lln"Liun 
of ~qu1prncnl for p.1·occ!:''l:l1n 1 ~ :.inr1 
pnckin~ or foo~ pr~~ucln . 

HP.ci pi en t Countri. ca 

Centrril America, Peru 
VenezuP.la 

Guatemala 

I'nnaml', Cubo 

Central Amnri.cn, roru 
Venezuoln 

Ar~entinn, Fronce, 
I nclor1c::ii A, Jnpnn 1 reru 
El Snlvndor, Dom1nicnn 
Republic, U.3.A., 
Venezueln 

Peru 
Cuba 

Vcne:rnalo 

West Germany 

Tlonclurna 

Clunt.f-mr."1l:.1,; llni. ti, 
Ju:nn1co, N1c11rnt:un, 
f'eru 

0) 

""" 

I 

_J 



1'nl•le Hi. /Con\.1J/ 

1;-irm lfomc 

rroccoos y 'l'ccni ens 
Inc1ustriolcsx 

51~ 5.A. 

Nnlure or E:qiol'tn 

TcchnolOf.'...Y for ins tnllotion ;rnd 
opcrotion of pupcr plunt /Cuoi 
\.echnoloa/ 
Tcchnicnl n~sinLnnce for operation 

·nml mnintcnnncc or t>teel plnnt. 
Deoi(.{ll of rvc pJ nnt. 

D. t.~ono;:ement. nnd Finonciul Consul ting 
Uustnmrmte E~cobcdo y /TM/ 

Aoocin<los 
AGnintnnce in mannaement nnd finen
ci :1! A.YO terns 

Cis Mexicona de Conaultoresx /TM/ Socio-economic Rtudies for public 
works agcnci ea 

necipient Countrioo 

Peru, Argent. i nil 

El Dnlvr.idor 

Colombia, Costa Tiica 
Ecuador, l'annmoi Domlnt can 
Republic, El Sa vador, 
Ni coroguo 

OuatcmalA, Panomo 

Ingenieria ~ Procesntiento 
Electron1coX 

/TM/ Dnto processine Ecuador 

I'nnomericuna cle Avalsosx Consultoncy services for inc1uatriol Ecuacl~r 
onl1 commercinl evnlun t.ion /0 pro,j ecte/ 

E. ·.voter Rcl:\ted Consul ting und Enginccri ng 
Control de E.'rosionx /'l'M/ 'fechnicnl osniatnncc in erosion 

control 
CIEl'3 S.h.x 

&"\ tu<lion y rroy ectoRx 

ICAT~x 

/'l'M/ 

/TM/ 

/TM/ 

'fechnicnl r.mAistnncc in irrigstion 
nnll wntcr purificnlion pro,ject 

Tcchnicol n~sictnnce in drninoge 
t:lnd envi ronment11l cohtrol 
Con:JUlt.r:mcy nerviceG for Etericult\J
rel clcvelopmcnt. in 1Jn irriGntion 
project 

Gouth Amerlcn, Snudi 
Arabia, E,~pt 
Dominicon Republic 

Costa Hico 

Brazil 

co 
co 

I 



'l'nl>l c 1(1. /Con Lrl/ 

1" i rm Nome 

In~lilulo Mexicano de 
lnven tit~aci.onen 
i:;\ cc tr i c:•s 

luul.ituto r.:exicono <le 
T'ctrol eo 

1''. Capi lC'll Goods for Aericul ture/l"ood 
Amcs-'l'i nsox 

H r.n.o 

G. Chl'ft1icols nnd rclrochemic.'.lls 
DuPont cle r.:cxico 

1'' •~rt. i nicx 

l''urrurnl c3 y Deri vndoa 

lll'lustrins ~ui'mi ctHJ clc Mexico 

1 n:·.nnm 
l'oni 

/K/ 

/K/ 

/1~/ 

Nolura of Exports Recipient Countrico 

11.C. r.ov e1~m!!.QD...!! .-:incl pri vote res eorch ins ti luteo 
'l'echnicnl n:rni.ntf.'lnce 1.o identify Coata nicn 
.--:co thcrmi c po tentiol rind to 
<ie2i{~n 1:,~eothcrmnl plants 
/t/ ratentn nn<l licenses r~r Sp~in, New Z~nlona, 
rcfiuint~ ::-nr.l pett•ochcini.cAl technology Colombi1:1, U.S.A., 

Micklle Enat 

/2/ Technical rws istonce in drilling Ecuodor, Spain 
explorotion nntl distribution of oil Argentinn, Contn Rica 

JV.Monufacturin,g firms 

J...i cense o.f procluct rlcsi~ lln<l 
<leoi:c•:n of plDnL lo produce water 
sprinklert'l 
l'urnk e,y c er. ct11 111i11:; 

'l'et:lmolo~y ror ·]ownncnled plant 
or ni;ricuJ tur.?l chend.cals t'>n<l 
cxploni vcs 

.Joint vc1iture to procluce 
fer li li zero 

froccsn to produce furfurol 
fl on i t...rn rind ex po I' 1. of ecw i pm en t 
for n cnrhon hinulfur plnnl 
'.l'cnoo:1ct i. vc n 1 ~r:nl.r. 

'J'cchno J o,d.Y fC'I' .procluc in,~ polyur c
thnn~ llhoc aolcs 

Venezuela 

Doli.vin, Coato nic:i, 
Ni~orneuo, rnnomn, 
Clnle, Gur:1temCll.l.l, 
llonclurna 

Colomhio 

Cont.ral Americn 

Dr n z i 1 , Gun t enin 1 '-' 
reru 

rcru 
Cootn lH en 

co 
"' 

-. I 

_J 



'l'nhl c lG. /Con \.cl/ 

l''irm JJ:ime 

rro1Jucto:; Inclus t.rinlcs 
rlc!l I'lomo ~ 

11. Glnoa ond I'lnsticn 
Criotnle~ Mcxicunosx 

/Vi lro nroup/ 
rroteXA 

Vidriera Monterreyx 
/Vi lro Group/ 

Vitro Fibres 

I. Mctol rrodutcs 
x 

Come~:l 

Concluclorcs Jliontcrrey 

I nclur:lri os Hontcrrcy 

/Kl 

/K/ 

/Kl 

/Kl 

J. ·il.~ctnl Worki.!.!,G nnd Cnpl tol GoocJs 
Avm1tc Ingcmieron 

Hntur-~ of E>;port{; 

Dcr.·:i 1 ~n 1 inn lnl led.ion nntl 
opcrntt<rn of· :;i lenrJ oxide pl1mt 

'l'echnicnl nnsi~tr:inc:e for elnsa 
production 
Fi bert.:lor-:n technology 

rltmt desi.gn ond technical 
asoistnncc in glos9 production 
Ill rroceso technolOtf..Y. for 
plaotic/fibercllasn molded porto 
121 Construction of plont to· 
produce modulor houaeA 

ned pi en L Countri en 

IIollnncJ 

Brozil, Guotcmolo, 
Benezueln 

Argentinn, Brazil, 
Venezuela, Itol.Y 
Costn Tiica, Guotcmel~ 

Sever~l Latin American 
countri ea 
Argentina 

11/ 'l'eclmicnl nssiatance in Ar5entinn, Chile, 
~eltin~ up pro~uction of steel coble reru, Venczuel~, 
I joi.nt v~n lure in three projects/ Ecu1'clor 

/';;/ Cl~b~1ic.li :n·y r·o produccelec- U.S. A. /Houatotl/; 
tromechon1c~l Ateel cable Canadu /Vnncouvcr/ 
rer~onncl trnining in cnble . 
production technolotzy. roasible 
juint venture 
TP.clmicnl ::icrviccn for instollA
tion nnd nt~rt-ur of ~nlvanizine 
plnn l8 

Colombir.i, Drtlzil 

Araentinn, Grnzil, 
Venezucln 

Fuhrir.ntio11 of npccil!.ll procenn Cootn llicn 
equipment for n nil.ric ncid plnnt 

IC 
0 

I 

I 



'fnble 16. /Contd/ 

I•'irm Name 

Fobrica de Papel J.oreto 
Y Pena Pobre 

... rhormaceuti cola 
Loboratorios Znpota 

~uinona de Mexico 

~ilnnes 

Syntex/lJormono 

H. ~tcel 
Alt.oo llornon de Mexico 

x Grupo Alf o 

x llylnn 

3icnrtso 

Nature of J~xports 

/2/ License or a procees to recover 
heat and elksly from wnete liquids 
/for small plants/ 

Offers new bioointheei~ to produce 
nmpicillin 

O.ff ers tcchnolo1:tv to produce 
nmpicillin 

In tolks to license an ontiamebia
tic mole.cule 
Technology for cortisone nnd a ex· 
hormoneo 

Datailcd feasibility ntudy'for an 
intc~rote~ ministcpl plant 
Technical as~iotun~c for opcrotion 
nn~ mainlcnonce of ateel works · 
/1/ rroccao of direct re~uction 
of iron. 

• 

Recipient Countriea 

/Inrlin lntcreo led/ 

/Egypt interested/ 

France Italy 
Holland, 13razll 

U.S.A. 

llondurr.ta 

Vencz1,1clo 

lndoner.ia, Iron, 
Iraq, U.S.A., · 
Venezu elr:i, &lmhi 11 

/?./ Techni cnl ooo iatoncc for use /Variouo countri ea 
of ~ponee iJ·on in electric arc furna- in adcli tion to 
cen HYL J.icenacea/ 
/1/ 'l'cchnicnl service of civil 
an&ineer~ for the conntruction 
o:f o ateel plllnt 
/2/ Tcchnicnl nervicen for project 
npecifi cnti on of a teel plant 
exprmsion 

Venezueln 

Venezueln 

'° . ... 

I 

I 
__J 



Tnble lG. /Contd/ 

Firm Nrune 

f,c ero3 'J.'epc,ync 

L(lll ipos retrol Ut'OS 
%1Hcionnle:.:i 

I•'nmn /Vi. tro Group/ 

ln<lu:Jtrian <lel Jli erro 

,. x 
.,wecomcx 

o. lii.ninB_ 
A?.ufrorn Punomeri conn 

Comp:inia Minero Autlnn 

lnduatrio renolea 

Drill ~.A. 

i,.raper 

/K/ 

/K/ 

/Kl 

/Kl 

/Kl 

/Kl 

Nntut·e of E>:por;Lo 

flnnt. tlcSi.t~n, tcchnolO.'.'!Y und 
lechnicnl osslGtnnce for astoblish
mcn t of rounclt'y 

Joint venture to o et up foundry 
I techni cul nnnif.: tnncc provided h,y 
Funrlitlorn 1'cpC"ync/ 
'l'cchnicnl n:i~ist.nnce for the procluc
tion of ~lr.i:rn enuipmont 
Dcoien or tJ mctnl WOl~ina ,plont. 
Technical or.mis Lr.ince in production 
nnd soles. Gugarmills. . 
Dcoign services for production bf 
conaenscrs. Joint venture to 
produce hoot cxchnnger.s 

.Joint veni;urc wt th 13ra~ilien Petro
rninno to cxplorn oulfur deposits 
llno own procesn to extroct mone;nese. 
Direct. invef.ltmcnt nhrond includes: 
Mineral Aul t.nn l'nnam~l Jlornoo 
Elnctricofl de Venezu~ a, Sultan 
Motnls, 5ultnn Mangan.e.Elc which 
incluaea Airco Alloyo Inc. 
tlo& its owl"' proceRo for processin15 
irbn. Forei~n investment 
'l'cchnicnl r.ioois1.once to the ereo 
of oil tlrilline, 

/1/ 1.iccnoe of o proceao to 
control smell pollution 

Tiecipicnt Countrio3 

Vene?.ucla 

DenezuP.la, M~xico 

Colombin, Cnnodo~ U.K., 
~outh Afrir.n, u • ..,.A, 
Venczuala, U.S.A. 

Venezuela, U.S.A • 

Drnzil 

ranomo, Venezuel~, 
U.S.A. 

Drazil 

U.S.A. 

GRn~de, Colombln, 
Drazil, Dulg~riA, 
U.S.A. 

"' N 

I 



T~ble 16. /Coutd/ 

Firm Name 

o. •rcxtilcs :>rl<l l"i bcrs 
Amcric:m '.l'cxtilex 

Cclonese Mcxic~nn 

Cor<lemcx 

•·· 1 x ... 1. yon 

/K/ 

N~turc of E~ports 

r~oduction process for we~ving 
clyn int..~r vnl veti ne nncl :f.'i nishing 
of nrttficinl fibers 
'l'cchnolo;!~~Y fot' tho production 
or occtalrl chydc 

necipient Countrieo 

U.[i.A, 

Ind in 

Joint vcmture technical Tnnzania, El Salvndor 
a~oistance for processing of hard 
fibers 
rroduction pro~eso for non-woven Cnnadn, Colombia, 
textiles Ecuador, Spain, U.K. 

Key: CM - belongs to Conotrumexico 
•r•~: - belon~~~ to 1.'eclmimexico 

x - hna received t!lx crnrlito for technolod.Y exports /1977-01/ 
K - hns invol v eel di rcct forcien i nv eo tmcnt in Aome CF.ID ca 

Source: C.J.Dnhlm:rn, M.Cortcn - 'l'cchnolody cxport13 from Mexico os ~ stnrtint; point 
in the s tutl,y of technolo,._-.i. cnl cnpnbi ty, 'rh e World· Bnnk, li'ebrunry 1913~ 1 

mi.mco pp. 2 n-2c. 

'° ""1 

I 



'l'nhlc 17. Mcxicnn tcchnolo;:.~ expo1·l~, 1~J'i9-1 1(·:1 /•111 v:iluca in Lhour.:mrlf:lf 

19'17 19'/3 1 ')'7') 1900 1')01 'J.'QL::il 

I. Comltruction li'irms 

Con~trumexi co J,15J,9')'1 '.l, 977 t ,,.J(i 2,70'1,4J8 ~,102,457 2,228,J09 14,246,594 
Other '10, 574. 59,9J4 76, JJO 17G,OJ8 
'l'ott:1l rer:o~ J,15J,954 J t ') '77 ' 4 JC. 2,7 11),012 ~' 2 '12' J91 2 ' :;J0'1 , c; J9 IA,'12J,J'12 
U.!.J.;~ F.quivolcnt .!/ 1J9,7'11 1'/'1t6'19 120, J9'.:i 97,700 90' 195 G JO, 710 

11. Conoul tin,~ nncl En~ineering l"irm:J 

'J'ccnimcx i co ~5,200 01 , Ci JG 41l, 5GG 14,9'7) IJ?.1JJI 290, 70fl 
. Olhcr 1, 17G 10,042 14,670 14,J14 41 ,010 

'l'o tnl rcnos 26,J76 81, G JO 55,400 29' 6'.) 1 1'1G,G45 JJ9, 718 
U. G. Z EQu i vnl ent. !/ 1' 169 J, 535 ;>, 4JO 1, 292 6,240 14,7~4 

I II. He3e~rch J no ti tutcs 

'l'o t:il I'e3oD n. '-'• n. n. n.o. n.o. n. n. 1 J1 ,ooo 2/ 
U.~.~ Equivnlent n. n. n.n. n. n. n. n. n. n. G,'1J7 )/ 

IV. ennufacturi.~ Firms 
l'esoc lG,591 B 1 , 9'10 75,6J4 165, 17'1 J54 1 GJG 69J' 975 .u.::;.g }~fJuivolcnt l/ 'IJ'j J,599 J;:J17 7 t 197 15, 110 29,958 

Avcrncle Exchnnbe flnle 
rcso/U. z.g 22.57 22.7'7 ~?.80 22.95 2J. 47 

11 Dnced on.the ov~rnee nnnuol cxchnnce rntc s~ries provided in Internntionol Monetary Fund, 
lnlcrnat1onol Finance Yearbook 

~/ Ho diuntgrct!,:Jlion by yenr could be obt1Jinc<l 

]I Conv~rtetl al the nvcrogc exchange rote for 1975-1901 of ~O. J5 peso.a per dollar 
~ource: cee table 16. 

I 

"' ~ 



T:.1ble 1U. Mexico sur1:mory of l.c>clmolo1.w export~ related to the 

industrial sectorx 

Project Dased on r~xpor t.ing 
n~ents 

Jh:1ture or 
export 

Pro<lucti.on 

en5i necri n...,; l~:x P.cut ion Innovations Cnpi tF.tl Goods 1'oti:il 

Producers of 
Final/Intermedinte Goods 

Engineering Firms 

K Goods Producern 

neseorch Ins~itutes 

'l'o Lal 

~5 

6 

4 

2 

5'7 I J6t/ 
/22/ 

0 

26 

2 

9 

45 /28'kJ/ 

I 1 ~/ 

29 1 OJ 
/26/ 

2 8 42 
/8/ 

1 1 ,, 21 
/G/ 

J - 1 ~ 
/9/ 

J5 /22X/ 2J /14'X./ 160 
/9/ /5/ /42/ 

x Figures in parenthesis to the rieht indicntc perccnt~ge distribution. Those below 
ref-er to the number of firms involved. '.l'hc hottom row does not odcl up bec1Juae 
individunl firmo with mul t.iple trnnsuctions nre oometimes· involved in more lh,rm 

one type of export. 

Source: sec table 16. 

/52X./ 

/26%/ 

I 1 'J°XJ/ 

/9X/ 

/1 CYXi/ 

I 
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Ts:le 19. ~razil: Iechnolo5ical 2ala~ce c-Z Fay~ents 

/in \JS$ ~illion/ 

':)ec .,..; -... ts ... --c ::a·.:1::en~s :? erce!lte~e 

le.I /b/ /a/ /b,/ 

1965 ?2 
1966 5 46 10.9 
1967 lJ EJ 2C.6 
1965 ~ 70 i2.9 ., 

1969 9 91 9.9 
1970 44 104 42,J 
1971 ~" "r~ 1J2 jC.) 
1372 53 • - .4. . , . .J.4 .• 4 
1 c ..... ., S4 ~EE =- ~ ., . ./ J- • ._ 

1974 1c; 212 51 • 4-
1975 1 .,-,/) 

., • 1 
.,; I• 4J.4 

t S76 i ;; JE2 J€. 7 
1977 1 ce: ....... 51J J6.) 

157€ 2.22 591 J7.E 
1979X 254 --~-- ~~ -

i -t: );.: 

x It excluces e~aip~ent rentals wo~t~ t~is year LSZ 5E5 e~= 
1.226 ~illion £or recei~ts enc pay~er.!s, respectively. 
""10 t"e ext 0 "'t t"'at ;::.,.a.,.;i i.· .,,., 1~0'7".::11i.· ,....../ -~,.,.·-Pec ... ··r8.d 

,.; • .._ • ._ •• ..,.,_ lliJ -- g,.., • - ., ~· IM.=,;.-~ \.\4 111;"1 

eq\;i~:z.en t is used to carry out ·1:crks e:road /i!l 3rc:zil/ 
by orazilia~ /forei;>../ ccI?:.j;:anies, these values e• slso 
associated to tec~"lology transfers both ways in th~ 
!::roed se."lse1 ·:ie!ined; i e., as i:!cludi:?g e?"?.gi!leeri."'lg s."ld 
tec~~~icel services. ve do ~ot ~ow, ~owever, how lerg6 
that proportion is. 

Source: :.C.Sercovich - Erazi::i. as a tech!:.olo!;-{ e:;:;:orter, 
J~J3, A~ril 1931, p.1~. 
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Table 2C. .2!'ezil: Sectoral oreakC.o":J.-n of Tecr.r..o lo i;f 

Ex::>orts .1ccordi!l.c3 to Date cf Contract 

/i-:i. nm!iber of c ~s erva tion.s/ 

T':'"' to ""~ 

1975 197§. 1977 1975 1979 19ac 

;.:a:iuf o c tur in,s lC 9 5 14 26 2C 
industry 

Co::istruc-tic!l a 6 3 22 lC 5 

Cons-al tin& 21 4 J 

i'otel 12. 15 .11 .li J7 i2 

x first two ~cnt~s 
Source: see iable 19 p.2~. 

Ieble 21. Ere:il: 7ec~~olo,&Y :xpo~ts Cy :esti~atic~ 
of otser7aticr.s/ 

- +-. .J.,e .. in ::iddle 
_;:ne!'ice :Sast 

... ~ . 
u.,;:>.~. 

!.:anuf actur- 5J ing Indus try 
12 10 12 

Co:lstruction 40 
.., 
I a 2 2 

Consultin.g 25 4 

Total ill .!l 

Source: see tac le 19 

l 

x 19-31 Total 

4 

1 

3.3 

59 

29 

176 

35 

29 

.ili.. 

1 
I 
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/i~ ~S$ ~ill~c:?./ 

:ati~ :iar!
~rica ~;iro~e !·ie~ti£"i~·1 

::~a:::uf ac
t;,iri:l,S 
In:!.:.:.str: 
/12/x " 

Cc; :is t:-uc· · 
tio:i x 1 395, 5 
/J6/ 

1 ~22 ,o 

Sourc2: see 

5, -:i. 

• I')"" t I""'- ; I,. 

·~ ·- --~.gc..:..a • ., ;J.~~. 

~-!ydro electricity a:id 
Trar.s$issior. :ihes 

227,: 

?':"T ., 
_:_I! J 

f{i~hways /i:a.clc.di:!.6 ti.!n."!els, 
bricges and relata1 works/ 
Coc:iur-i cations 
:?or ts 
Grban Const:"~ction 

Air~ort~ 

7I-iter .Systet!s 
Railways 
Ot;hers 

T o t a l 

Sou:ce: tac~e 1; 

t -- , ') 

:;U!t.b er of 
Ccs e::-11a tions 

17 

12 

6 

4 

4 

3 
J 
1 

9 

i2,E 

3,4 

!lel.ati ve 
5~are FJ 

-- -.::.: . :~ 
2:.: 
1:}. 2 

6,3 
6.a 
5. 1 

5.1 
1.7 

15.5 
1CC.O 
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Table 24. /Contd./ 

._of C:-paQ OWnn- Mah Acttvlcr 'YeH ta•loyua 
•ll&p lnal>-

lhll .. 

I•> Zlel&a Cona\ll&- 1 Pr&vato llaaaa .. 111& con1ul&- 1'U 21 
a,.., Lt•. Inc. 1aa (1911) 

ll) llaccrocollla Pullllc llanufact11rlt11 vlro1 19)• ),000 ,,.,,, and ~•bl•• (I '1111) 

II) "'9 Ara~ Coo• P .. ~uc Cono&r .. cc&on, Aaro• lUl 40,1100 
tracton (0-11 "'•lnooa, 1Nl111cr&ol (1911111 
...... 0-a • autv&&& .. 4<,00D 
Co.) (lJll) 

11) •.r loUor ..... uc 11anutoccurl•11>oU1u nu --
Coaf••J and Proaauto Voaaola 

10) Cncor for PU veto 1ro1a&111, Arcll&toc• lHO 20 
Plaulaa .... h•re, Plaul .. , hi>- (1910) 
Arclllt•Cl"1'o! Uall& .. lS ,, .... , .. (1911) 

2l) ''*' Pvllilh llanufoccuro of rail- ltU 2 .100 
roa.a core (1910) 

l,011 
(1911) 

JJ) 11 ...... Por11 .. PvlliUc llanufaccuro of fora- lHl 1,110 
Co. , ... (1910) 

1,14) 
(1911) 

21) llal tonal le• P11bllc IHoarcll •"' Tral•· 19)• ~ ,os1 

ee.r .:h C•1uer '"' (1¥80) 

I 

AMual TurllOvH To&al 
(U,S, ~ aUl,) bporu 

1'l9 1911 19'9 1911 

-- o.n 0.1 --
-- -- - --
~70 7DO -- -

- - -- --
O.D~ 0,1, - --

40 )12 - --

$.711 1.414 -- -(1910) 

-- -- -- --

llaU 
Tecllnolo11cal 
I.II pore. 

Kln•a•••n& Con1ul1• 
Sarvlc .. 

T1cllnlc•I •ILllla, 
trolnln1 
Co111ultln1 1na\n• 
eerlaa, Man•1•••n& 
&urn-IL1y pl111u 

--
Arclll&1ct11rol Sar-
v&cH. 1nla&111 

1n11naor&a1 draw-
&11aa, Tra&111a1 

Tra&n&na •f &Niu•· 
nlol vorlLora, 
1roln•d .. 11puvor 

Tra1ntna, Trained 
.. npo.,.r 

Dau 1MUon l•I 
ofTechl\Oloa&cal 
l.aporu 

la11•I Aroll&a 

L01ya, Sow•I 
Aull&a 

Soutll AUbla, 
IC.uwat1, Ira~, 
Llllyl, Swdan, 
Jordan, O.Oa 

--
Saudi Afollll 

1.-1110, !.id••· 
h"a, C:hau, 
PalLlHaa 

llHCHll loiropa, 
Soud1 Aroblo, lu• 
wan, lr.~ ... h· 
rotn, Qour, UAI, 

SYd•n, "'•" 11, 
Soaalla, T•n••r.La, 
Tune11a, l\tlo.O, 
, .... 11 ... 1. 

101141 Ar••••, Ira~ 
Lt~ya, Al1•rl1,llu• 
"•''. , ... ". u. ••.. 
Q1c1r, UAt, Jordan 
S11d1n, llny1, , .... 
&an, AfflCI 

. ··-

a/ Aa identified by field survey, 
- Source: Technology exports from developing countries: The case of Egypt, by Tagi Sagafi-nejad, 

UNIDO/IS.362, pp 21-23. 

~ 
0 
~ 

_J 



'J'at.le 25. Billing& of the 200 top international c.:on1;ulting firm• 

~Y nationality ana aourc~ ~f payment& 

'l'Otal foreign From geographical regions 
conaultin9 flr111 billing& Middle Eaat Aaia I "tr:ica Latin America 
nationality S Mn. \ S Mn. \ S Mn, \ S Mn, \ $Mn. \ 

r::~:::-::::::-::-~::~::----:~:::~:----::~:-- --:::~:---::~:- ---:::~:---::~~1--:::~:----::~:-- :::~:----::~:--· 
C»:CD Euros- l,798.0 48.l J 563.3 44.S 344.5 47.0 547,l 62,2 130,3 34,l 
of "h 1ctu I 

United Xingdom 514.l 19.8 194.0 15.3 154.5 21.l 134,7 15,3 13,0 3.4 

France 326,8 8,7 65.S S,2 21,l 2.9 155,3 17.6 39,0 10,2 

Scandinavia!/ 275.3 7.4 98.9 7.8 37.8 S.2 64,0 7,3 21.7 S,7 I ~ 
Fed. Rep. of Germany 226.4 6.1 91,6 7.2 32,7 4,5 70,0 8,0 18,4 4,8 N 

Netherlands 168.3 4.5 29.0 2.3 64.7 8,8 48,6 5,5 10.l 2,6 

Switzerland 139.3 3.7 36.8 2.9 25.0 3.4 19,8 2.3 16.• 4.2 

Canada 282.9 7.8 52.l 4.1 42.6 5.8 60,2 6.8 39,9 10.5 

Japan 112,9 3.0 26,l 2.l 69,3 9.5 13.7 1.6 2.9 0,8 

.~~~:: _______ ;,;;~~--- --------;:; ;;~ ;---~;~~~---i~:;;~ ~~--; ;~~~ +-;;;~~--~~~~ ~+-;; ~~~---~ ~~~~-+ ;; ~~~---~;~ ~~---
!I Total of Denmark, Finland, Norway and s~eden. 

Source: UNCTAD TD/B/RBP/12, p, 4 

_J 
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T•l:.le 26. 'lill• f:!te•I' luq•at cor ... u}r ru; tu=• t:a& =•v1tl:>p1n;i counuua - !912 

r----------------------
~ .... •~d ccuntr) 

ot or iqu:. 

'fl.!'£ of 
a•rVlCea 
p.rov1c~/ 

ll•nc;it of 
earnir.;s fro. 
•Cl'GAC: 

(1) 

---------------------- ------------ ---------------
::'H Al-Har.ciH•at. All CYH S!>O an. 
CO"•~ltar.~• (Sllair 
• Fart.n•:s) 

~ 

cael1• ["91n•er1n9 
Co. Ltd. 
11£ P • .'.lF lt0P£A 

!i1droaervi.ce 

Er>'9•""'"' ia d• 
i'ro;etoa Ltd•., 

~ 

JllH ii: ~ Al .. i 
Con 110lidat.ect 
En.;•r.eHl"i Co. 

~ 

As,..,...lat.ed 
Consa1~1n;i Eng1n•••• 
CACEJ 5.: .. ' 
U:!ilANOli 

P.a1l lndu 
T1tc:11n1:•l • Ec:onoa1c 
Suv:c•• Ltd •• 
:h:JI.r. 

c~o:ec:nic:a S.A. 
ar..r.:::.. 

o.~.io;>11•r.t 

Con•~~t•nta Pvt. Ltd. 
Is~:~ 

C~or E~;1~eerir..; 

Cc. ~:c!. 

Oler. o! kCP.u. 

Crin• t~1n••r•ni 
Con•~l:•n:• Inc •• 
~y 

Proaon Enc;enrar•• 

!~ 

S1not1tcll 
Cor.s:.1itanlS 
~y 

A••ocuteo 
Cor.so;ltlr•i tn<;111•••• 
P,U'.S':'k" 

N:;un::u £nc;1neer in9 
Co. L~C:. 

llitj. ot JOi'J:A 

Su,.;;a :"ter11•t1on•l 

~ 

All ra.t.~••n SlO ... 
and Sl9.99 ... 

All B•t,.e•n S20 -· 
and S29.99 ... 

All Bet.,eitn S20 -· ano :SlC -· 
All &•t~a•n UC ... 

anc: SlO an. 

a,.c,.e,f, Bet,.••n SIC an. 
~.11.1. and SU.99 an. 

All Bet.-.aen SS-· 
except •nd SlO ..... 

I: 

All a.t ...... SS an. 
excejj>t .. no s10 an. 
II • l 

All l•t~••r. 15 .. ,. 

exc:ei:t anC: SlO an. 

r. ' I 

All l•t .. e•n S5 8111. 

•nd SlO .... 
All ll•t .. •en SS an. 

and SlO ... 
All l•t~eer. S5 

anCI SlC an. 

•,t,c,. let .. eer. Sl ...... 
d,e,r. .. ana 15 .... 

All Set,.een ll .... 
and IS an. 

All Sitt•een Sl ar.. 
••ce;:t a11a ss •·· 
r. • i 

sr ••• cf (I) 
11> total 
••rn 1nc;;s (ieYltlOflng 

CCMlnt.I: i•a 

., ' a~~ra1n, Iraq. Jcrdan, •u-a1t., 
~n. ~•t•r. S•~l Arat1•. 
5)r1a. U.A.E., hort~ ?e.,.r., 
A19er1•. Eqypt, MOrocco, S~an 
AIM)cla, Caaitroon, ~19•••• 

" ' 

"' 

11 ' 

96 ' 

71 ' 

25 ' 

Sl ' 

s~ ' 

0\ 

' ' 
26 ' 

iraa, •~••it, Saudi Aratia, 
Ineot>•s1a, tuil•y•1•, £g)pt 

Ar~entina. Bol1v1•, EC"~ador, 
Cu•t• .. la, P•ragu•t• Peiu 
Uruguay, Ciu1n1ta, ~i~ecia 

B•r.ca1n, lr•o, Jercu, l'~•it, 
Sa~1 Arat.la, E9)Ft, N;~eri• 

Jrao, Jortan, Malajsia, 
•~111pp1r.ea, Algeria, Cl\ana, 
f1Glaat.1oue, ~iger1a, !a~zan1a, 
1•1rr, laallia, liac.t."• 

~r~antina, Peru, l~.a. 

MOsamt.ioue, O•t•c, 
S•uc:i Aral:i•, U.A.E. 

Venwauela, l~.a. S)tta, 
C.A.E., Lity•n Arat J .. •t.lri)•, 
ler.)·•, Tanzania 

S•U.:1 Ar•t1a, lnd~••1a, 
S1ngepore 

Jor~•n, lnoon••i• 

Cr.ile, Uruguay, Venea.,.la 
A191tr1•, M19er1a 

V•~ea~ele, Car1~Cean, 

S•UC:1 Arati•, Jnooneaia 

Indu•t.rlal•z....c 
co1mt.11•• 

u. Jran, Sau~1 Ar•t.I•, U.A.E., 
Jnoo~••ia, M•l•}•i•, Lic1an Ar•C 
~~t.U1)·•· lllgerl•. TUr.1•i• 

14 ' 

lOC • 

••~••in, Jrao, S•ud1 Ar•Dia, 
tcal•)·ua, Tll•lland, 
Pas;<>• lie .. Guinea, Li!::yar. 11 .. .r. 
J .. a1>1riya, Jenya, 1i19erl• 

:..lr.)•n Aur. Jaaa11u1r• 

!/ ia• uct.lfecr11ul, Jtl 11ec:r.an1cal, Cc:) envuon .. n:•I e:1c;:r.u11ng, ldl civil enc;lnHrl1'9. l•l electrical 
enc;1nee11119, tfl •r•• pla1tn111c;, 191 CC)ft&trllCClMI Mr.•;e ... r.c. lr.i ac,...c:cural s;!anr.111-;, IJI cur.•fC>rt pl•nr.1ng. 

~/ J11 !a: .. an Prov1n<.e of er.in•. 

Source: UNCTAD TD/B/RBP/l.2, p.5 



Table 27. : Contractfl a~atded to intetnat1or1al contractors 

ty developing iegion markets in 1982 !I 

--------------------------~-----------~------------------~-----------------------------------------------------------
Nwnber Total Contract& 

Contractor j of J'•Uded Middle '"'' ••u Afnc• ~ Latin Ameuc• 

_::_._._._o_-::_1!_~--------~---- __ !~!'.'!! _____ !_~~:--~~~:: _____ !-~~:----~--- _!_~~:----~--1--!-~~:----~-- __ !_~~:----~---
United states of America 46 44.9 3~.s ~J.S 36.l 9.4 4n.o 2.8 15.B 3,9 37.9 

OECD Europe 96 45.2 36.7 l4.0 28.9 S.4 23.0 9.8 S~.4 I 5,8 56.3 

of whi~h: 
I 

France 18 U .4 9.3 3.7 7.2 l.3 5.S 4.4 24.9 0.9 8.7 

Fed.r.oJ>.of Gcrmo.ny lS 9.S 7.7 2.4 4.7 l. D 7.6 l. J 7.3 0.6 s.8 

I I Italy 15 7.8 6.3 2.8 5.5 0.2 0.9 1.5 B.5 3.l 30.l 

Unitt:d Kingdom l4 7.5 6.1 3,0 5.8 l. l 4.7 0.9 5.1 0.4 3.9 

Reputlic of Korea 30 13.8 ll. 2 10.7 20.9 I 2.4 10.2 0.6 3.4 

Japan 27 9.3 7.6 2.S 4.9 5.6 23.8 o.e 4.5 I 0.1 l. 0 

Yugodavia 10 l.3 l. 0 0.6 l.2 - - 0.6 3.4 

Turkey 9 2.7 2.2 l.S 3.7 - - o.8 4.S 

Ot1'1e1 e J2 5.9 4.8 2.2 4.3 0.7 3.0 2.3 13.0 I 0.5 4.8 

------~~~---------------1-;~~-------1~;;:~----~~~:~----1~~:;---~~~:~--r;;:~--~~~:~--r-~;:;--~~~:~-~-~~:;--~~~:~--

!/ Reqion• indic•ted are thoae of ENk/21 July 1983 ana miqht not c~rreapond exactly w1th United Nation• ~1•••1f1cation 
of developi~g countaie•. 

Source: UNCTAD TD/B/RBP/12, p.8 
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