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Abstract 

This paper constitutes a continuation on the extensive work on technology transfer that was 
conducted by UNIDO during the 1990s. The paper starts by putting technology and technology 
transfer in a development perspective. It continues with a discussion on the technology market, 
different channels of technology transfer and on why not more technology transfer is taking 
place. Towards the end of the paper it has increasingly the character of a handbook on how to 
set up a technology transfer project. Thus it serves mainly two purposes. First, it provides 
professionals that may be familiar with the day-to-day operations of technology transfer projects 
but not with the larger picture a background to how their work contributes to the overall agenda 
of development and poverty reduction. Second it provides professionals that seek to develop 
technology transfer projects with a head start in setting up such projects. It identifies factors and 
mechanisms that are important for successful technology transfer. Using case studies it shows 
what works and does not work within this field, which leads up to a list of “action” points. 
Finally, these points are compared with the characteristics of one of UNIDO’s International 
Technology Centres (ITCs), namely the International Centre for Advancement of Manufacturing 
Technology (UNIDO ICAMT) in India. While some of points are part of ICAMT’s current 
work programme, the paper shows how the Centre’s work can become even more useful and 
efficient. Overall, the results suggest how a north-south-south technology transfer system can be 
developed within the framework of ITCs. 
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1. Introduction  

It has been long known to economists that economic growth is not solely driven by investments 

in labor and physical capital. Knowledge on how to best use different tools and techniques in 

production as well as how to improve these have an increasingly large role to play. Consequently, 

to invent, innovate and in other ways acquire new technology is key to economic growth in 

developed as well as developing countries. The main topic of this paper is North-South and 

South-South technology transfer2 for development purposes.  

The paper starts broad by putting technology and technology transfer in a development 

perspective. It continues with a discussion on the technology market, different channels of 

technology transfer and on why not more technology transfer is taking place. Towards the end of 

the paper it has increasingly the character of a handbook on how to set up a technology transfer 

project. Thus it serves mainly two purposes. First, it provides professionals that may be familiar 

with the day-to-day operations of technology transfer projects but not with the larger picture a 

background to how their work contributes to the overall agenda of development and poverty 

reduction. Second it provides professionals that seek to develop technology transfer projects 

with a head start in setting up such projects. It identifies factors and mechanisms that are key to 

successful technology transfer. Using case studies it shows what works and does not work within 

this field. Moreover it provides an example of how a north-south-south technology transfer 

system can be developed. 

The paper constitutes a continuation on the extensive work on technology transfer that was 

conducted by UNIDO during the 1990s. Publications that document the work and constitute 

valuable inputs into the current technology activities of the organization include inter alia 

manuals, working papers and discussion papers on technology transfer and technology 

management (Falvey and Foster (2006), UNIDO 1996, UNIDO 2002, UNIDO 2005a, UNIDO 

2007) and on technology foresight (UNIDO 2005b, UNIDO 2005c).  With its particular focus 

the paper constitutes a complement to the previous work of the organization.  

What is technology and what is technology transfer? 

Technology can be defined as “the body of knowledge, tools, and techniques derived from 

science and practical experience used in the development, design, production, and application of 
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products, processes, systems, and services” (Abetti, 1989, p. 37, cited from Bolivar-Ramos et al 2011). 

Main focus of the paper is on industrial technologies i.e. the technical means employed for 

producing already established commercial goods.  

Technologies can be divided into open and closed architecture technologies. The distinction is 

important as the technology transfer process differs significantly between the two. Open 

architecture technologies are technologies that relate to assembling components (for example a 

bike) or to a product that is used to produce other mature commodity products (for example 

cement). It also includes products that have become public due to the expiration of a patent. 

Common to these products is that they can be disassembled and reassembled by the use of 

common knowledge, or at least easily accessible knowledge. With closed architecture 

technologies, in contrast, examining the end product provides little information about the 

materials used, the manufacturing process and the conditions during the manufacturing process 

etc. Moreover, they are difficult, if not impossible, to reproduce using public knowledge. Drugs, 

polymers, integrated chips for example belong to this category. The main implication for the 

technology transfer is that open architecture technologies are easier to examine and assess and 

therefore easier to transfer. They are also easier to backward-engineer. Since open architecture 

technologies are the main concern of the paper closed architecture technologies are just touched 

upon here. For a more elaborate discussion please see UNIDO (1996). In the economics 

literature technology is often divided into two forms, embodied and disembodied technology. 

These terms are used later in the paper and therefore they are introduced here. Embodied 

technology is incorporated in new or improved products, processes, systems, and services. One 

classical example is a later vintage of a production machine that is “better” or “of higher quality” 

than its predecessor. Disembodied technology is knowledge and practical expertise recorded in 

written and electronic form, such as technical papers, drawings, databases, patents, and trade 

secrets. 

Technology inventions and innovations3 usually source from research and development activities 

undertaken at universities, institutes and other public institutions, from such activities 

undertaken within firms or as result of an interactive process involving one or several of these 

actors. Only when firms do not have the resources, financial or human, to engage in research 

activities that will bring them the wanted technologies will they search for these outside of the 

firm. Potential sources of technologies are 1) universities and institutions within the same 
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country, 2) other firms within the same country or 3) universities, institutions and firms abroad. 

Many firms in developing countries lack the resources that allow them to develop the desired 

technologies. Therefore international technology transfer has an important role to play in these 

countries4.  

With regard to technology transfer it is useful to talk about a firms’ technological base. The 

technological base consists of codified knowledge (designs, formulas, blueprints, manufacturing 

materials), machinery and equipment and knowledge held by individuals and teams working in 

the firm, part of it stored in operating and organizational routines. The base is crucial both for 

the firms’ ability to adopt and absorb new technology and for the ability to innovate itself. The 

configuration of the technological base differs significantly among firms, in particular depending 

on the industry in which the firm operates. Pharmaceutical firms for example tend to rely a lot 

on patents produced by in-house R&D whereas for food processing, machinery and equipment 

acquired through suppliers of equipment constitutes the most important part of the base.  

Technology transfer can broadly be defined as the process of transferring technology from one 

entity to another and can be viewed as an upgrading of a firm’s technological base using a source 

that is external to the firm. Traditionally, technology transfer processes are divided into vertical 

and horizontal processes where the former refers to the transfer of scientific knowledge from 

universities to industry and the latter to the transfer of for example skills and manufacturing 

methods from industries to industries, including across borders5. They typically differ 

significantly in character. University to industry technology transfer centers around making a 

university idea or research output ready for use in the industry. Industry to industry technology 

transfer instead focuses on conveying already existing technologies from one industry to another. 

However, current technology transfer processes are interactive in character and frequently 

involve elements of both vertical and horizontal technology transfer.  

For illustrative purposes the technology transfer process can be thought of as consisting of three 

streams as described by Scott-Kemmis and Bell (1988) in figure 1. Stream A includes 

technological services and capital goods that allow the importing firm to expand its production 

capacity by for example setting up a new plant or upgrading an already existing one. However, 

taken in isolation, it does not allow the firm to efficiently use the facilities or to generate 

                                                           
4 Admittedly in almost all cases of technological upgrading there is some element of transfer and some element of 
innovation made by the recipient in order to be able to use the new technology. Likewise when a firm innovates it 
may trigger the transfer of additional technologies to the firm. Therefore technological upgrading processes are 
rarely of purely transfer or self-innovation character.     
5 Within or across national borders. 



technical change. Stream B consists of the operating and maintenance skills and know-how that 

the firm needs in order to be able to operate and maintain the new or changed production 

system. It can be transferred either as codified material, such as manuals, or in the form of 

training and technical assistance by for example temporary employment of expatriate personnel.  

Even if the technology that is being transferred has an open architecture there is still a lot of 

information that is difficult to obtain just by looking at or disassembling the product. In which 

sequence to assemble, how to place the machines on the industry floor, what tests to make, what 

skills are needed in order to be able to operate the technology are just a few examples. Therefore, 

also with regard to relatively simple technologies, a technology package – tacit knowledge – 

needs to come with the transfer of the technology. Stream A and B together allows the firm to 

expand its production capacity, accumulate operating experience and to invest in intangible 

assets that to some extent develop skills that go beyond purely operational ones. Stream C 

contains knowledge, expertise and experience necessary for generating and managing technical 

change. With stream C the firm goes from know-how to know-why, in other words it now 

understands the technology well-enough in order to be able to replicate and modify the 

production process. It also allows the firm to manage technology efficiently and to keep up with 

technical change. The last part of the technology transfer is diffusion of technologies to other 

firms within the same industry or to other industries. Diffusion may materialize as result of 

upstream and downstream linkages to customers and suppliers, through demonstration effects or 

as result of different types of government initiatives.   

Figure 1: Technological content of technology transfer arrangements 

Source: Scot-Kemmis and Bell (1988)  

 



2. Technology transfer-why is it important?  

Technology-why is it important? 

The importance of technology to development has been well-documented in the economic and 

development theory. Marx noticed that (disembodied) technology, along with investments in 

capital (embodied technology), are key drivers of economic development and applied a social 

perspective on it (Marx (1887). In Schumpeter’s theories on economic development, discovery of 

new technologies is a main force behind the process of creative destruction, the constant 

replacement of old economic structures by new ones as the capitalist economy evolves over time 

(see for example Schumpeter (1942)). In neoclassical models, perhaps the most prominent one 

being the Solow model, technology plays a key role in the long-term growth of economies. 

According to Solow (1956), how much a firm produces is a function of two production inputs, 

capital and labor, and the technologies used by the firm in production. Solow showed that the 

primary drivers of economic growth are investments in capital, improvements in the quality of 

labor and technology used to combine these. He found that although especially investments in 

capital can generate rapid economic growth in the short-run, “the catch-up phase”, growth in per 

capita terms will eventually come to a halt due to decreasing returns to capital. The solution to 

long-run per capita growth, offered in the late 1950s and 1960s, lies in new technology and 

innovations that can alleviate the constraints of old technologies and innovations that are the 

roots of the decreasing returns to capital. What then are the sources of technological change and, 

indirectly, long-term income per capita growth? In the Solow model the rate of technological 

progress is determined exogenously to the model and therefore it is not helpful in trying to 

understand this issue. Within the economic growth literature, endogenous growth models are 

better suited to analyze the roots of technological change. Arrow (1962) explored the idea that 

economic actors can influence the rate of technical change, by for example coming up with 

inventions, and therefore such activities should be endogenous to the model. In more recent 

endogenous growth models (Romer 1990, Hall and Jones (1999), Grossman and Helpman 

(1991), Aghion and Hewitt (1992)) technology continues to have a central position. This type of 

models focus on trying to explain the causes of technical change and highlight for example the 

importance of education and research and development to long-run economic growth. 

According to endogenous growth theory there are two ways in which countries can obtain long-

run economic growth: By becoming an inventor of new technologies or by adopting 

technologies invented by others. 



Several empirical studies have focused on the historical importance of technology to 

development. Most studies are using the Solow concept of Total Factor Productivity (TFP), a 

measure of how efficiently production inputs are turned into outputs, to capture the effect of 

technology on national income and growth6. Klenow and Rodriquez-Clare (1997) find that 

differences in technology accounts for 60 percent of the variation in income per worker across 

countries and 90 percent of cross-country differences in the growth rate of income per worker. 

Hulten and Isaksson (2007) highlight TFP as the principal explanation to the large gap in income 

per capita between rich and poor countries. Based on a sample of 112 countries and the period 

1970-2000 they find capital deepening to be the main source of growth, but TFP to be the main 

source of the gap in income per capita between the countries. Along the same line, empirical 

studies by Easterly and Levine (2002), De Long (1996) and Hall and Jones (1999) stress the 

importance of TFP to differences in economic growth and there are several other studies 

showing similar results7. 

In growth theory, technology can be used to explain both the lack of catching-up growth 

through capital accumulation and why catching-up should still take place if technology is allowed 

to flow freely enough between countries. One important implication of neoclassical growth 

models is the convergence of economies in terms of GDP per capita over time. Low income 

countries with low investments in capital and increasing or constant returns to capital should 

experience higher economic growth rates compared to high income countries that experience 

decreasing returns to capital. The high returns to capital in low-income countries is expected to 

trigger more capital investments, which would lead to an increase in the growth rate until 

decreasing returns to capital start to apply also for the low income countries. One should 

therefore be able to observe converge in GDP per capita of countries over time8. Most empirical 

studies have shown that this is not the case (see for example Barro, 1991; De Long, 1996; 

Isaksson 2007; Lucas, (1988); Mankiw, Romer, and Weil, 1992 and Pritchett, 1997 among 

others.). Rather than closing in on each other, countries have polarized even more into different 

                                                           
6 See for example Hulten (2000) for an overview of the history of the concept. 
7 See for example Bosworth and Collins (2003) for an overview. Representing a different position Mankiw, Romer, 
and Weil (1992), argue the importance of capital and human capital formation in the income per capita differences 
among countries. 
8This refers to the notion of absolute convergence, which presupposes that all countries are on the same long-run 
growth path (steady state) and therefore move towards a point where all countries are equally rich. Conditional 
convergence, in contrast to absolute convergence, implies that countries grow at a higher rate the longer they are 
from their own steady-state, which may or may not coincide with another country’s steady state. It is conditional on 
the country’s level of steady-state and may therefore not lead to a convergence in GDP per capita levels over time. 
The original Solow-model predicts a long-run conditional, but not necessarily an absolute convergence, of GDP per 
capita levels.  



groups since the 1960s9 and the gap between the rich country group and the poor country group 

has widened the most (See for example Pritchett 1997 and Easterly & Levine (2001)). One, often 

highlighted, explanation is that savings and investment rates differ significantly among countries 

and that therefore no catching-up growth occurs.10 Another explanation to the divergence rather 

than convergence of GDP per capita levels is the possibility of high-income countries to use 

more and more sophisticated technology in production and that technology does not spread 

easily from industrialized to developing countries. Through investment in technology, high-

income countries can escape the slow-down in economic growth that follows from decreasing 

returns to capital investment and low-income countries will not be able to catch-up on their 

more wealthy neighbors11. However, as it is more difficult to invent new technologies than to 

assimilate already existing ones there should be an element of catching-up thanks to the non-rival 

nature of technology12. Technology late-comers may be able to reap the same benefits as 

countries at the technological forefront but without having to spend a fortune on research and 

development. They also have the possibility take technological short-cuts or even find new ways 

to use already existing technology, drawing on the experiences of others. Just because of the 

technological backwardness the returns on adoption of "new" technology ought to be 

particularly high. However, if technologies do not flow easily between countries due to 

international or national obstacles, such a process may not occur. This issue will be returned to 

later in the paper.    

Following the historic importance of technology to the progress of countries it is easy to realize 

the importance of technology transfer to developing countries. Today, as in the past, most 

technology is invented by private firms in industrialized countries. Firms in developing countries, 

in contrast, to a much lesser extent invent technology. Instead, these countries primarily have to 

focus on adopting and adjusting technologies already available in industrialized countries. 

Technology transfer therefore has an important role to play in reducing the technology and 

income gap between industrialized and developing countries. It has a potential direct impact on 

the economic development of the recipient country in a number of different ways. The transfer 

may 1) Increase the stock of physical capital and consequently also the embodied technology 

available in the recipient country, 2) lead to more extensive use of already existing resources, for 

                                                           
9The Asian tigers, as well as more recently the BRICS constitute examples on countries that have narrowed in on the 
most wealthy countries since the 1960s.  
10Although returns to capital are high in low-income countries, factors such as for example political and economic 
stability prevent capital investments from rising in these countries. See for example Lucas, (1988) 
11 This is another important implication of the original Solow model. 
12In contrast to for example capital goods, the fact that one economic actor uses the technology does not restrict 
others from using it, with the exception of patented technologies and the like.  



example idle capital or labor, in the recipient country and 3) result in more productive use of 

already existing resources. All three may have short- as well as long-term effects and are to some 

extent interrelated. In the long-run technology transfer has the potential to trigger structural 

changes of the recipient economy, where new segments are added to the economy and/or some 

industries increase their share of the economy. The transfer of technology also has potential 

effects on foreign trade. First, there is a possible import substitution effect thanks to for example 

a reduction in the unit cost and/or an improvement in the quality of domestically produced 

products. New technologies may also allow for production of products that were previously only 

available from abroad. Second, there is a possible import creation effect, primarily due to an 

increase in demand of inputs e.g. high-quality raw materials, spare parts, machinery and 

equipment that the introduction of new technologies may bring about. Third, technology 

transfer may trigger export creation if domestic producers become capable enough to be able to 

compete on the international market. As result new export sectors may be established, already 

existing ones expanded and indirect exports may increase. Technology transfer to developing 

countries may also have important implications on employment and income distribution in host 

countries. New technologies are for example likely to affect the skill-composition of the labor 

force by increasing the demand for some professions with certain skills while reducing the 

demand for others. Most of the studies that are available show a skill-enhancing effect of 

technology transfer. Especially the occurrence of embodied technology transfer seems to be 

positively related to skill-upgrading of the workforce. Studies conducted by Görg and Strobl 

(2002) and Robbins (1996) constitute examples of such studies, while Tan (2000) is able to link 

the use of highly skilled professionals, managers and technicians to high levels of TFP in 

Malaysia. When many workers receive training and move into sectors with higher skill 

requirements they are able to demand higher wages. Unless wages in other sectors follow, this 

will affect the income distribution within the population. Despite the scarce availability of data 

some studies have been made on the topic and they point in this direction. An increase in 

income inequalities between unskilled and skilled workers have been observed a variety of 

countries including Korea, Singapore, Hong Kong, SAR (China), Philippines and Thailand 

(teVelde and Morrissey (2002)), Bolivia, Brazil, Colombia and Mexico (Sanchez-Paramo and 

Schady (2003)) as well as Cameroon, Ghana, Kenya, Zambia and Zimbabwe (teVelde and 

Morrissey (2001)). All in all the studies show  that on top of the potential productivity effects 

technology transfer may have in developing countries the effects on employment and income 

distribution also have to be factored in. 



The impact of technology transfer on countries far from the technological frontier has been 

studied fairly extensively within academia13. In general, to the extent that the effect has been 

quantifiable, researchers have been able to show a positive effect of technology transfer on 

productivity. Several studies find evidence of successful technology transfer through trade. 

Schiff, Wang and Olarreaga (2002) find positive effects on developing country TFP and the 

effect is larger in relatively R&D intensive industries14. Hakura and Jaumotte (1999) find evidence 

of positive effects on TFP growth, both in a sub-group of 20 African countries and in the full 

sample. In particular inter-industry trade seems to have a large role to play15. Mazumdar (2001), is 

able to show a positive relationship between embodied technology transfer (technological 

content in imported machinery) and economic growth in 30 non-OECD countries. Other 

studies demonstrate the importance of technology transfer to productivity by looking at FDI as 

transfer channel (although here the results are more mixed). Xu (2000) is able to link technology 

transfer to productivity growth and finds the effect to be significant in a group of developing 

countries but weak in a group of the least developed countries (LDCs)16. The low human capital 

level in LDCs is suggested as main reason to the latter result. At firm and plant level Biggs et al. 

(1995) show that technology transfer (and foreign ownership) affects firm efficiency positively 

using a sample of firms in Ghana, Kenya and Zimbabwe in the early 1990s. Using data from 19 

sub-Sahara African countries in 2010 the authors of the Africa Investor Report (UNIDO, 2012) 

find some signs technology transfer from foreign to domestic companies. Positive effects on the 

TFP of domestic firms were found to be strongest when foreign firms are established in inter-

connected sectors and in low- and medium-tech sectors. 

 

3. The technology market and important channels of technology transfer 

Technology is an odd animal compared to other goods that are traded on markets.  Distinctive 

features of many –but of course not all – technologies are: 

Intangible: Unlike material goods technology constitutes an intellectual commodity without 

physical content and structure. The implication is that it can be used to produce a limitless 

amount of new products and services. 

                                                           
13See Piva (2003) for an excellent overview of theories and empirics pertaining to the impact of technology transfer 
in developing countries. 
14 Sample: 25 developing countries, 1976-1998, 16 manufacturing industries 
15 Sample:87 countries, 1970-1993 
16 Sample: 40 developed and developing countries, 1966-1994 



Cumulative: The stock of knowledge that exists today depends heavily on the scientific and 

technical achievements of past generations. Therefore the concrete origin of new technology can 

be difficult to determine. 

Non-rival/Non-exclusive: In contrast to other goods, that can be worn out both physically 

and economically, technology can only be worn out economically. In other words, technologies 

lose economic value by becoming old and obsolete but can be used and sold an indefinite 

number of times without becoming physically depleted. Typically it can also be used by an 

indefinite number of actors simultaneously.   

Easily transmitted:  In particular through the use of telecommunication and computer 

networks, technology is easily transmitted from one place to another. Via the internet a producer 

of farm-machines in Bangladesh can find and download open source blue-prints that allow the 

manufacturing of tractors and harvesting machines from scratch. Thanks to a video posted by an 

American user on you-tube, a mountain biker in Vienna can easily find out how to straighten a 

damaged rear wheel without having to buy the same knowledge in the form of a service from the 

local bike store.     

Transnational: Technology has the potential to flow easily across borders and can be used by 

almost anybody, anywhere in the world with the skills and resources to use and acquire it. In 

other words, if shared, technology is not restricted by national borders. 

Mainly due to the particular features of technology compared to other goods the technology 

market differs significantly from other markets where goods are traded. A major implication of 

the particular features of technology is that a large part of technology flows actually occur 

outside the technology market itself. That is, the transfer does not involve any formal transaction 

carried out on a formal technology market. Common examples include technology transferred as 

part of a joint-venture agreements, licensing agreements, Original Equipment Manufacturer 

agreements (OEMs) and MNCs transferring technologies to subsidiaries, but also the knowledge 

of professor returning home from a post held at a university abroad, employees switching from 

one firm to another and situations where technology is transmitted free of charge, for example as 

part of a foreign aid project. Examples of formal market transactions include the purchase of 

patterns, blue prints and finished innovations but also technical expertise in the form of for 

example consultancy services. The fact that much of the transfer occurs outside a formal market 

makes it difficult to capture the extent to which technology transfer occurs and the true value of 

it. And even if internal transactions make it to the official statistics it is unlikely to reflect the true 



price that it would have had on the external market. It is even difficult to capture the true value 

of the technology market since in many transactions it is almost impossible to disentangle the 

technology part of a good from “the rest”. One prime example is the purchase of capital goods 

that contain embodied technology. Therefore only a smaller part of the true value of technology 

transfer appears in the statistics.  

The peculiar features of technology as a good and the difficulties associated with determining the 

value of it has important implications for the price of the technology that is actually sold on the 

market. In general, and for a number of reasons, the technology market does not function 

efficiently. The fact that the nature of the technology up for sale if typically secret and seldom 

advertised  gives the seller an information monopoly that makes it difficult for the buyer to 

estimate the true value of the technology. Moreover, buyers and sellers often have troubles 

finding each other. Property rights make the market monopolistic or oligopolistic most of the 

time. Finally, because of limited capacity to develop own technology, buyers in developing 

countries have few alternatives to buying the technology. The implication is an often high price 

on technology and a geographically concentrated technology market where MNCs in 

industrialized countries dominate. This issue will be returned to later in the paper. 

Trade and foreign direct investment are common channels of technology transfer, market-based 

as well as non-market-based. Through export as well as import activities, developing country 

firms acquire technology from abroad. An exporting firm may obtain technology directly from 

its trading partner in order to ensure that the traded good is of the right quality. Such a transfer 

of technology may for example be part of the trade agreement. Moreover, the prospect of 

exporting may trigger firms to purchase embodied (technology content of equipment/machines) 

or disembodied technology in order to be able to compete on the global export market. Of no 

less importance is also the transfer of tacit knowledge that a trade-relationship may bring. In 

similar fashion firms can acquire technologies via importing activities. Here, imports of 

embodied technologies and transfer of tacit knowledge ought to be particularly important but 

one could also imagine situations where transfer of disembodied technology is part of the import 

agreement. The import of certain goods may for example come with technical support in order 

to facilitate the use of the good in a production process and/or the training of staff. The second 

common channel, FDI, is important for the transfer of both embodied and disembodied 

technology. One of the perceived virtues of FDI is that it brings much needed capital to the host 

country. Such capital investments are also likely to bring technology embodied in the capital 

good. FDI may also bring new production technology to the host country, which may be 



transferred to domestic entities through for example supply chains or through “leakages”. 

Moreover, foreign firms typically have a need to provide training to local staff, which after a 

while may proceed and form their own companies as individual entrepreneurs. Not only formal 

training but also the diffusion of tacit knowledge has an important role to play here.  

Technology is typically transferred either from industrialized to developing countries, North-

South technology transfer, or from developing to developing countries, South-South technology 

transfer17. Both flows come with virtues and vices. The virtue of North-South technology 

transfer is that it brings the state-of-the-art technology and therefore has the potential to quickly 

narrow the technology gap between firms in industrialized and developing countries. As a result 

the effect on the performance of the country that absorbs the technology is likely to be great. 

The vice is that if the host economy lacks absorptive capacity, the ability to recognize the value 

of new information, assimilate it and apply it to commercial ends, the effect may not materialize 

at all. One example is a country that acquires the blue-prints on how to build solar-panels but 

does not have enough trained technicians to read and understand the blue prints, set up a fabric 

and start to produce solar panels for commercial use. In addition, if absorptive capacity is 

missing the prospect of spillover effects through the economy are likely to be limited and the 

technology transfer will have a very limited effect on the economy as a whole. For North-South 

technology transfer to be successful the host country’s absorptive capacity and institutions, 

therefore, need to be fairly developed. Investment in R&D and human capital are common ways 

to increase the absorptive capacity of a country.  

In contrast, since the technology has already been tested in a developing country and typically 

puts less demand on the host country, South-South technology transfer is associated with a 

higher probability of success. Small markets, raw material constraints, scarcity of skilled labor 

and infrastructure are factors that need to be considered when transferring technology to 

developing countries. Typically there is therefore a need to modify technology that is transferred 

developing countries, for example by scaling down, redesigning and ensuring maintainability. 

Compared to industrialized countries, developing countries are typically more similar in terms of 

absorptive capacity and therefore the technology may be better match. The theory on 

appropriate technology was introduced by Atkinson and Stiglitz (1969) who emphasize that the 

technology that is relevant to a labor abundant developing country is different from the 

technology that is relevant to capital abundant industrialized country. In general appropriate 

technology means technology that satisfies the needs of the buyer. Appropriate in this context 
                                                           
17Much less common is technology transfer from developing to industrialized countries (South to North), although 
it does exist.  



for examples means technology that requires low investment cost for the work place i.e. the 

company already has the right or at least close to the right human capital level, the need for 

investment in supplementary technology is limited and there is a limited need for organizational 

restructuring. The maturity of the technology does also affect the appropriateness of it. 

However, since the more appropriate technology often is less state-of-the-art the possibilities of 

the country to move quickly up the technology-ladder are smaller. In both North-South and 

South-South technology transfer there is generally a trade-off between the appropriateness of the 

technology and the effect of the transfer on performance.  

4. Why is there not more technology transfer? 

For several reasons there may be less than optimal technology transfer from a society’s point of 

view. Many of these are directly related to the peculiar features of technology as a good discussed 

earlier. Asymmetric information between buyers and sellers of technology, a situation where 

the two actors do not have access to the same information, may have a reducing effect on the 

flow of technology. Technology transfer typically involves the exchange of information from the 

ones that have to the ones that have not. The seller of the information cannot reveal the 

information, as this would ruin the trade opportunity, and therefore the buyer cannot determine 

the true value of the information before buying it. The solution, a contract with the terms of the 

exchange and subsequent contract enforcement, implies that costs are incurred in making the 

exchange, transaction costs. Transaction costs are typically higher in an international 

environment, where for example contract enforcement may be more difficult, and as 

consequence too little market based technology transfer takes place. Positive externalities or 

spillovers in economics are benefits that are infeasible to charge to provide. In the case of 

technology positive externalities occur when the inventor is not able to capture the entire 

economic value of his or her invention. One example is the enormous economic value generated 

by the wheel since the date of the invention, of which only a fraction, if anything, has been 

captured by the inventor(s). Host countries may benefit largely from positive spillovers. 

However, these are uncompensated spillovers, implying that the provider of technology will not 

be able to capture the true value of the diffusion. Due to this "leakage" there will be less than 

socially optimal investment in new technologies18. Finally, owners of new technology typically 

have substantial market power, which may hamper the transfer of technology. The 

                                                           
18Due to positive externalities the marginal benefit to the owner of the innovation is typically lower than the 
marginal benefit to society. Incentives in the form of patents and intellectual property rights seek to correct this by 
letting the innovator capture the full benefit of the innovation and thereby bringing the innovation rate up to the 
socially optimal level. 



development of new technology often gives the owner some lead time. Moreover incentives that 

are created to spur innovation, such as patents and intellectual property rights, make sure that 

new technology does not become a public good. Owners of technology in industrialized 

countries are generally more protected than owners from developing countries and consequently 

have more market power. The incentives provided to innovators of new technologies are 

provided in order to bring the innovation rate up to what is optimal from a society’s point of 

view. However, by doing so prices on technology are driven up to a level that is higher than 

socially optimal for the ones that purchase technology. Consequently there will be too little 

investment in the acquisition of new technology than is socially optimal.  

The implication of market failures discussed in this section is that the welfare of society can be 

improved through interventions that facilitate the transfer of technology from industrialized to 

developing countries. Here the government of countries has an important function. The role of 

the government in technology transfer depends on the needs of recipient country. It ranges from 

being the intermediary of non-market based technology transfer to creating incentives and 

facilitating non-market based technology transfer channels by for example removing constraints 

to the formation of joint-ventures, licensing, FDI, trade and investment in infrastructure, to 

easing transactions on the technology market by creating an enabling legal environment.  

5. Technology transfer-factors, mechanisms, successes and failures 

Technology transfer is a complicated process that involves many determining factors at many 

different levels. Some of these are at the micro (firm or organizational) level and can easily be 

satisfied through careful planning and implementation of technology transfer projects. Others, at 

macro (national or international) level are more difficult to influence, at least in a short-term 

perspective. The latter factors often have to be taken as given but are important to be familiar 

with when designing technology transfer projects.  

The section starts with a discussion on the most important factors that influence the technology 

transfer process at macro and micro level. It continues with a model that stresses the importance 

of properly assessing these factors before embarking on technology transfer to developing 

countries. Thereafter mechanisms for successful technology transfer are discussed. The section 

rounds off by several case studies as examples of 1) The importance of the factors identified, 2) 

The importance of assessing these properly and 3) How the identified technology transfer 

mechanisms can used to design a technology transfer project.  

 



Factors at the macro level  

Macro factors are typically determined at the national level and may be difficult to influence, at 

least in the short-run. Large scale projects with powerful political backing and strong 

government support may nonetheless be able to alter these factors, also in the short-run. Projects 

of smaller scale benefit mainly from being familiar with these factors so that they can be 

incorporated in the technology transfer decision. The information can also be used to lobby for 

improvements in the factors. A technology transfer may be ingeniously designed and executed 

according to the book but still fail because of macro factors.  Needless to say not all factors are 

relevant in all technology transfer projects and this highlights how different technology transfer 

projects can be in terms of scale and impact. A bottom-up project can have large effects on firms 

in a specific cluster in a specific region of a country but is unlikely to have nation-wide effects. A 

top-down, large-scale, project has the potential to change the overall “technology climate”, or 

system of innovation, but may not reach all clusters of firms in all regions. However, regardless 

of the approach the macro-factors listed below influence the likelihood of technology transfer 

projects being successful.  

Openness to FDI and Trade: FDI and trade were discussed earlier in the paper as main 

channels of technology transfer. Therefore an economy’s openness to FDI and trade affects the 

likelihood of successful technology transfer. The more of these flows an economy is able to 

attract, the higher the probability that international technology will be transferred to the host 

country.  

The financial system: Very briefly the purpose of the financial system is to ensure an effective 

allocation of financial resources by letting the ones who have not from the ones who have. If 

finance is a binding constraint the availability of credit to finance technology transfer activities is 

crucial in realizing technology transfer activities. 

Macroeconomic and political stability: A prerequisite for investing time and resources in 

technology transfer is the knowledge that the economic and political situation will be reasonably 

stable for a foreseeable future. Large fluctuations in interest rates and inflation may affect a 

technology transfer project negatively. Likewise political instability, ranging from haphazard 

changes in government policy to civil war, could have a detrimental effect on the transfer.  

Availability of inputs: Without access to relevant inputs a technology transfer process is likely 

to be non-successful. Examples of necessary inputs include the availability of labor with the right 



type of skills, capital in the form of the right type of machines, land that allows a firm to expand 

and access to energy that allows the firm to produce without interruptions.  

Infrastructure: Adequate infrastructure for transportation, communication and energy supply is 

important for technology transfer to be successful. In developing countries, where roads and 

railways are often of poor quality and the energy supply network erratic, infrastructure 

constitutes a major issue when it comes to the daily operations of industry. 

Laws and regulations, patenting and licensing system: The overall law framework in 

country plays an important role in determining what is allowed in terms of the use and 

development of technology as well as to whom it belongs to. A well-developed patent system 

may spur innovation and technology by creating incentives to innovate but also hampers the 

transfer of technology by giving exclusive right to a certain technology to the inventor. Thus 

patent and licensing laws are powerful instruments in creating incentives for innovation and 

technology transfer. 

Subsidies, taxes and other government incentives: Incentives provided by the government, 

other than by law, are important to consider when designing a technology transfer project. 

Incentives that spur the use of the technology that is being transferred may act as lubricant in the 

process. Incentives provided to competing technologies may constitute a stumbling block in the 

process. Subsidies and taxes are common incentive mechanisms used by governments.  

Market conditions: Needless to say the level of competition in the market as well as future 

prospects of the market need to be considered when designing the technology transfer project. 

Will the subject of the transfer be able to compete on the market with the new technology? What 

technologies do the competitors use?  

Factors at the micro level  

Micro level factors are found at the level of the recipient partner. These are important to 

consider and may be relatively easy to improve within the technology transfer project. They can 

be used to assess the appropriateness of recipient partner and flag issues that need to be resolved 

in order to achieve a successful technology transfer. 

Organization: Internal organization of transfer recipient (s) may severely affect the success of 

the technology transfer process. The introduction of new technologies often requires a smaller or 

larger re-organization of the recipient unit. A flexible, adaptive organization is likely to be better 



at handling such a change. A hierarchical and rigid organization may be worse at incorporating 

new technology. Key is how receptive the partner organization is to new technologies. 

Work-culture and ethics: Work-culture and ethics differ significantly among organizations.  

Depending on this an organization may better or worse at adopting new technologies.  

Social capital: Social contacts, the history of social contacts and many other objects that the 

transferor and the transferee can be associated to, is likely to play a role for the outcome of the 

transfer. In the case of international technology transfer, the openness to foreigners is one 

example. If the transferor represents an organization, the level of trust in the organization or in 

any other actor that the organization is affiliated to, is another. Moreover, the culture of the 

transferor and the transferee can affect the cooperation in both a negative and a positive 

direction. In other words, how much social capital that has been built-up between the actors 

involved in the transfer is likely to be an important factor.      

Power balance: The introduction of new technologies may alter or threaten to alter the power 

balance in an organization. Some workers that earlier had a key position in the organization may 

become less important or obsolete with the introduction of the new technology. Others may be 

elevated. 

Activeness of receiving partner in searching for new technology: Some organizations are 

more active in seeking new knowledge and technology than others. Such organizations are also 

more likely to be able to benefit from the technology that has now become available.  A 

technology transfer process with a very passive recipient is not likely to be successful.  

Absorptive capacity: The absorptive capacity of the recipient in a technology transfer 

partnership is crucial to the outcome of the transfer. The recipient needs to have the right 

human capital in order to be able to absorb the technology. The importance of staff with the 

right type of education and skills to successful technology transfer cannot be stressed enough. 

Social factors: The introduction of new technologies can have profound social effects on the 

village, town, region and country in which the transfer recipient is active. Introduction of capital 

intensive technologies is likely to have at least a short-run negative effect on employment. It may 

also affect the income distribution in the place that is subject to the technology transfer. 

Needs and technology assessment  



All the above macro and micro factors that affect the success rate of technology transfer need to 

be assessed beforehand. Some of them may deter an initiator of a project from embarking on the 

project. Some of them may not constitute an obstacle if solutions can be found. The crucial issue 

is to properly assess the factors before embarking on a technology transfer project. Kebede and 

Mulder (2008) have developed a model that draws on the ones described above and that is 

particularly designed for technology transfer to developing countries. The authors consider the 

technology transfer process as a series of steps; needs assessment, technology assessment, transfer of 

equipment and implementation. Although the two latter steps are also important they focus on the 

needs and technology assessments. The most important factors to consider in these steps, 

according to Kebede and Mulder, are summarized below.  

The needs assessment 

Analysis of 1) The needs and their dynamics 2) the owners of these needs 3) strategic policies 

and plans for fulfilling these needs and 4) other stakeholders in regard to these needs. Sometimes 

technologies are transferred based on their success in a foreign country without considering the 

domestic needs. Therefore it is important to analyze who the user is and what the needs are of 

this user. Point three and four are important in order to make sure that the technology transfer 

does not collide with other strategies and policies already at hand.  

Compared to industrialized economies, many developing economies possess the advantage of 

low prices of labor – but also low productivity – that makes labor intensive manufacturing 

profitable. Therefore, when introducing a new technology there is likely to be a trade-off 

between 1) Introducing the most advanced/automated technologies, obtain long-run 

employment generation as result but face short-run unemployment as a potential side-effect and 

2) Introducing more labor intensive technologies and accept a lower potential long-run effect on 

labor. Along this line developing countries have to consider the relative merits of simple 

assembly manufacturing activities and more sophisticated manufacturing activities with higher 

value added. The important issue is to recognize that the decision to introduce new technologies 

may involve trade-offs, especially in the long-run between for example business objectives 

(competitiveness, growth, profit) and social and economic needs (employment, skills creation, 

environment). The technology assessment evaluates: 

Technical factors: Can the technology be used to its full capacity given the host country 

conditions? Or is under-utilization and technical inefficiencies likely to follow? 



Economic factors: Is there enough availability of human resources, capital, land, energy and 

other raw materials? Subsidies, macro-economic conditions and market conditions are also part 

of the technical assessment. To this category belong also patenting and licensing of intellectual 

property rights.  

Institutional factors: Organization: How flexible and receptive is the host unit? Will it be able 

to adopt and assimilate the new technology even if it means organizational changes? Social: Will 

the introduction of the new technology be socially accepted i.e. accepted by the local 

community? Even if it destroys jobs? Cultural: Will it be culturally accepted i.e. will it be in line 

with for example already established attitudes, way of life and religion? What about working 

habits, work ethics and taboos? 

Political factors: How is the political situation in the host country? What about political 

instability and corruption? Safety and instability? Will the introduction of the new technology 

affect the power balance in the host country/region? 

Environmental factors: Includes geographical location, climate and sanitary conditions. Is the 

new technology associated with pollution of the environment? Will it contribute to resource 

depletion?   

Based on the factors outlined above the authors propose a decision model on how to manage a 

technology transfer process in a developing country19. Returning to the steps of the technology 

transfer process, Kebede and Mulder highlight the first two steps as particularly important and 

stress that many technology transfer processes fail due to inadequate needs and technology 

assessment. Especially in developing countries the needs assessment is crucial but very often not 

carried out: “Decision makers observe the success of a specific technology in its home country 

and decide to transfer it without proper assessment of the domestic need for it” (p.90). 

Technology assessments, an informal or formal cost-benefit analysis of introducing a new 

technology in a country, are despite its importance almost absent in developing countries (p.91). 

Kebede and Mulder provide three examples of cases where lack of need and technology 

assessments have led to the failure of technology transfer; arsenic drinking water contamination 

and social mobilization in Bangladesh, animal drawn wheeled-tool carriers and the green 

revolution. One of these cases, animal drawn wheeled-tool carriers, is used as a case study also in 

this paper.  

 
                                                           
19For a full overview of the model  see p.96 



Technology transfer- mechanisms and collaboration partners 

Having analyzed factors that affect the technology transfer process and stressed the importance 

of assessing these, available transfer mechanisms and collaboration partners are discussed below. 

The appropriateness of these varies with types of technology transfer processes. Some are more 

relevant to university to industry technology transfer while others are more relevant to business 

to business technology transfer. The most important ones are summarized below.  

Mechanisms 

Technology licensing is a contractual agreement between two firms whereby one firm gets 

access to and training in using the other firm’s technology in its production. Foreign firms can 

use this in order to get access to a local market without having to invest in for example a new 

production plant. Thanks to the contract the foreign firm has an incentive to transfer technology 

to the local firm, which the latter can take advantage of once the license agreement has expired. 

 

Subcontracting is an additional way for a foreign firm to reach a local market. Since it is in the 

subcontracting firm’s interest to make sure that the subcontracted firm is able to deliver products 

of sufficient quality technology and knowledge transfer is likely to be part of such a contract. 

Both embodied and disembodied technology may be transferred.   

 

Joint-venture ownership between two firms facilitate technology transfer, either through a 

formal agreement or just interaction. Joint-ventures between foreign and domestic firms play an 

important role in bringing in new technology to a country whereas a joint-venture between two 

domestic companies may facilitate the diffusion of new technology.  

 

Twinning programs where workers from one firms gets to work alongside workers from 

another firm could constitute an important channel of technology transfer. In particular this may 

be an important way to transfer tacit knowledge. In contrast to for example workshops or 

organized trainings these programs allow for demonstration of technologies directly on the 

production floor and interaction is likely to be more intense. 

 

Workshops and seminars are common ways to transfer technology and knowledge. These are 

typically brief in nature and offered at some type of host institution. Compared to twinning 

programs they are also less interactive. 

 



Industrial parks facilitate for technology transfer by bringing a large number of firms, often 

operating in the same or similar industries, together. The close proximity of firms, both 

physically and industry-wise, is thought to have large effects on the spread of technology, so 

called cluster effects. In addition the park may have other key firms tied to it and offer more 

formal transfer mechanisms such as for example workshops. 

 

Technology parks are large-scale projects dedicated to research for business purposes. The 

parks are typically tied to a university and may host everything from research labs to small 

companies. The idea behind technology parks is that technologies developed at universities may 

be brilliant per se but lack the features that make them useable for business purposes. In 

technology parks research is conducted for business and in cooperation with business to make 

sure that the good ideas developed at university become commercially viable. Technology parks 

may also host business incubators. 

 

Business incubator programs are typically smaller in size than technology parks and to a larger 

extent focus on entrepreneurs and start-ups. Incubators main purpose is to provide business 

services in the form of business, marketing and legal skills, network and funding in order to 

facilitate start-ups or make small firms grow.  

 

Technical consulting is an additional way to transfer technology either from abroad or from 

universities. By training national consultants in the latest technologies a pool of consultants with 

the right know-how is available to for example firms that have invested in new technology and 

need assistance in implementing it. The advantage of having a pool of consultants is that it is 

easily accessible and can be used on both a short- and long-term basis.   

 

Collaboration partners 

Industry associations are associations tied to a certain industry that represent the interests of 

its member firms. They are typically powerful lobby-groups and have the trust of the industry. 

Therefore the associations are important collaboration partners with regard to technology 

transfer. 

 

Universities have knowledge transfer as their main goal and are consequently an important 

partner in technology transfer. They are often the source of new technologies but may be only 

loosely linked the industry, if at all. 



 

Specialized government agencies can be created to support a certain industry with technology 

transfer related issues. Agencies can for example be used to monitor and evaluate the 

performance of the industry and/or provide specialized training. 

 

Case studies of success and failures 

What is successful technology transfer? In broad terms successful technology transfer is obtained 

when the transferee can handle the technology as well, or nearly as well, as the transferor. In 

UNCTAD (2005) four different skills with respect to technology transfer that firms may possess 

are outlined. The first one is the ability to use and operate technology. The second one is the 

ability to assimilate technology that is new to the firm. The third one is the ability to backward-

engineer/modify/adjust already existing technology in order to optimize it to the firm’s needs. 

The last one is the ability to invent technology that does not already exist. For technology 

transfer process to be successful at least one of these abilities need to be observed in the industries 

that the transfer targets. However, for technology transfer to be considered successful also in a 

wider perspective some certain predefined goal also needs to be met. For example, if the goal of 

the technology transfer is to increase the overall productivity of a cluster of firms in Rift valley, 

Kenya, a productivity increase that can be linked to the technology transfer also has to be 

observed in that cluster. An example of a truly successful technology transfer process starts with 

UNCTAD skills one and two and subsequently generates three and four. In this case the firm 

starts as an adopter/user of technology, takes advantage of this knowledge in order to improve 

the technology and later becomes an inventor of technology itself. Examples of both smaller and 

larger success stories are provided in this section. Focus is on the factors that are important to 

successful technology transfer and the case studies are used to support and exemplify how the 

factors contributed to the success. All factors may not be relevant in all contexts. Similarly the 

relative importance of each sector may vary with the context. In most cases several factors 

contributed to the success of the transfer. However, for exemplifying reasons emphasize is on 

one of the factors in each case. Case studies of failed technology transfer are more difficult to 

find, not because they do not exist but because they are not as well documented as success 

stories. This is unfortunate since one has typically more to learn from failure than from success. 

Moreover, the question “Did technology transfer fail?” is as complex as “Why did the 

technology transfer fail?” No case is a complete failure or success. However, in each case there 

are certain elements of failure and success that are worth highlighting. Table 1 provides an 

overview of the case studies. It highlights the transfer type that was used, the outcome of the 



case and, most importantly, the main factors that contributed to the outcome. A thorough 

explanation to the content of the table is provided in the section, where the case studies are 

introduced one by one. They are used to exemplify the importance of the factors identified as 

contributing factors to successful technology transfer. In many cases several different factors 

have contributed to the success. Therefore one case study is often used to exemplify several 

contributing factors. Commonalities and lessons learned are discussed at the end of the section. 

 

Table 1: Technology transfer - success stories and failures  

Case study name 
Transfer 
type Success/Failure Main contributing factor(s) 

The Brazilian aircraft 
industry  

U-B and 
B-B 

Success • Specialization in certain parts of the production process 
• TT from specialized institutions (through worker 
mobility) 
• Consultancy and technology agreements around 
technology 
• Cooperative agreements, licensing agreements, joint-
ventures and subcontracting 
• Know-why, not only know-how 
• Learning by doing and learning by adopting 
• Active interaction between transferor and transferee 

The South African 
automotive industry  

U-B and 
B-B 

Success • Openness to FDI  
• Subsidiary and franchising agreements 
• Favourable mix of competition and cooperation 
• Special government agencies 

The salmon industry 
in Chile  

U-B and 
B-B 

Success • Strong linkages between industry, government 
institutions and university 
• Highly specialized government agencies 
• Competitiveness, skills and sustainability research 
• Training of workers in the salmon industry 
• Licensing, FDI, trade 
• Collective learning curve of all actors, industry-
government institutions-universities 

The electronics 
industry of Thailand  

U-B and 
B-B 

Success • FDI, trade and technology licensing 
• Local and technical consultants and channelling of 
industrial problems to research institutions and 
universities 
• Specialized government agencies 
• Establishment of an industrial park 
• Promotion of industrial linkages, contractor skill 
development, and in fostering linkages between foreign 
and domestic firms 

Siam United Hi-Tech 
Limited 

B-B Success • Licensed technology  
• Hiring of foreign technicians and marketing personnel 
from its former licensing partner 
• Human resource development and backward-
engineering 
• training missions to Honeywell 

Hana microelectronics 
group 

B-B Success • Sub-contracts 
• Human capital investment and backward-engineering 
• Development of  new expertise in an area that is related 
or closely related to the initial core business 



University chairs on 
innovation project 
(UNCHAIN)  

U-B Success • Twinning-programs 
• Establishment of trust between transferor and 
transferee 
• Process rather than a final product orientation 
• A company specific solution to a company specific 
problem 
• Collaboration with industry associations 
• Local recruitment of chairs of innovation  

The introduction of 
mobile phone 
technology into 
African countries  

N/A* Success • Demand-driven technology transfer 
• Proper assessment of technology needs  
• Appropriate technology 

The one lap-top per 
child initiative (OLPC)  

N/A* Failure • Insufficient needs assessment 
• Insufficient technology assessment 

The introduction of 
animal-drawn wheeled 
tool carriers 

U-B Failure • Non-appropriate technology• Insufficient needs 
assessment• Insufficient technology assessment• Lack of 
dialogue between transferor and transferee 

The jetfighter and an 
atomic fusion research 
project in Peronist 
Argentina 

U-B and 
B-B 

Failure • Lack of person-to-person training or assistance of local 
engineers and staff 
• No long-run transfer of knowledge 
• No transfer of tacit knowledge 
• Inward looking national technology system  
• Lack of technical equipment 

Notes: U-B=University to business, B-B= Business to Business. *The transferor cannot easily be classified in terms of university or 
business and the transferees are mainly private consumers. 

 

Successes  

A first set of case studies draws from UNCTAD’s series Transfer of Technology for the Successful 

Integration into the Global Economy. The series, which is comprised of studies of technology transfer 

in five different countries20, highlight factors that can help developing countries to adopt, 

upgrade or develop technologies in order to improve productivity. They emphasize the role that 

successful technology transfer can play in integrating developing country companies into the 

global economy. Focus is on modes of transfer, the adaption, the diffusion and further 

development of the transferred technology. The case studies of Brazil and South Africa highlight 

cases of created comparative advantage i.e. modifications of factor endowments through 

investments in human capital, physical capital or the build-up of capacities. They are examples of 

successful technology transfer in relatively capital intensive and technologically advanced 

industries. The case study of Thailand highlights the role of trade and FDI in technology transfer 

while the case study of Chile constitutes a good example of university-industry cooperation in 

agro-industries. All case-studies contain elements of both market and non-market based 

technology transfer. UNCTAD highlights the combination of market signals, government 

                                                           
20Only four of these are used in the paper. The case study of the Indian pharmaceutical industry is of limited 
pertinence to the paper.  



support and international policies as one key factor to the success of the cases (UNCTAD, 

2003). Below is a summary of four of the case studies conducted by UNCTAD: The Brazilian 

aircraft industry, The South African automotive industry, The salmon industry in Chile and the 

electronics industry of Thailand.  

Following the foundation of the Aeronautic Technical Centre (CTA) and the Aeronautic 

Technological Institute (ITA) in 1947, the Brazilian aircraft industry has flourished mainly 

through the aircraft manufacturer Embraer (UNCTAD, 2003). Embraer was set up as a state-

owned manufacturer of aircrafts in 1969 (privatized in 1994) with the purpose to be 

technologically independent, meaning that Brazilian engineers and technicians should be in 

control of the entire production process from development to manufacturing. The challenge 

Embraer faced was to develop technological edge in manufacturing of aircraft products in order 

to be able to compete globally. In the global aircraft market there was no longer any room for 

followers. The solution was specialization in certain parts of the production process and become 

world-leader within these. Embraer choose to specialize in the production of aerodynamics and 

fuselage and became highly skilled in project integration. The idea was that mastering technology 

through systems integration was more important than having a larger share of value added 

generated domestically21. In terms of technology two channels were particularly important to the 

success of the firm. First, the products, technologies and human capital that became the 

backbone of Embraer’s success were developed at the CTA and transferred to the company by 

simply hiring key personnel from the institution when Embraer was founded. Second, key 

technologies to the areas of aircraft production in which the company choose to specialize were 

identified and acquired through consultancy and technology agreements. The agreements 

typically involved training and development of capabilities relevant to the specialization. 

Examples of such agreements include the cooperative agreement with US PIPER aircraft 

company, a licensing agreement with Italian Aermacchia and joint-venture between Embraer, 

Aeritalia and Macchi Aeronautic. Important to the success of the technology transfer was the 

character of “know-why”, not only “know-how”. Instead of simply purchasing bulk technology 

and trying to adopt it to its needs Embraer worked intensively with trying to enhance capabilities 

and skills that allowed the company to understand the technology and to develop its own 

technical solutions. Thus learning by doing and learning by adapting played a key role in the 

technology transfer process.  Through subcontracting agreements Embraer also learned via 

user/supplier interaction, an activity that stretched globally. To summarize, technological transfer 

                                                           
21To capture as much value added as possible the original plan when the aircraft industry was founded in 1947. With 
Embraer the strategy changed to trying to capture key parts of the value chain and specialize in these.  



was ensured through several different types of arrangements, including university-business 

cooperation, business-business cooperation and several different learning processes. Key was the 

active interaction between the different technology transfer partners that allow the recipient not 

only to use and adapt but also to understand and develop the technology. Since privatization, 

Embraer has continued to renew itself through product innovation. However, from the 

perspective of technology transfer the period prior to privatization constitutes the most 

important one.  

 

The South African automotive industry dates back to the 1920s when Ford and General 

Motors established assembly plants in the country (UNCTAD 2003). It expanded further during 

and in the years after the second world-war with the entry of The National Motor Assembly of 

Johannesburg, Chrysler and Motor Assemblers, Car Distributors Assembly and the South 

African Motor Assemblers and Distributors.  After this an era of protectionism and import-

substitution policies followed during the 1960s and 1980s. Towards the end of the 1980s the 

country moved away from the inward looking policies and the WTO accession in 1995 marked 

the end of the era. Today the industry is characterized by a particular ownership structure, where 

the automotive assemblers are partly or wholly-owned by a Japanese, European or US parent 

company. Ford, General Motors, Daimler Chrysler, Volkswagen, BMW, Toyota and Nissan are 

major international car manufacturers with subsidiaries/franchises in South Africa. The challenge 

faced by many of these manufacturers has been to improve management and operations of local 

subsidiaries in order to be able to compete on the international market. The solution was foreign 

direct investment into the local subsidiaries with the purpose to establish closer links between 

auto and component producers for improved quality standards. Especially two factors were key 

to the success of the technology transfer. First, there was enough competition between 

assemblers of cars to force local assemblers to improve performance in order to receive 

contracts but close cooperation between assemblers and component producers in terms of 

product development, quality, design and product specifications. This mix of competition and 

close cooperation was crucial to the technology transfer process of the cooperation. Human 

capital development, which included managerial training, was one crucial transfer of know-how. 

This is the market-based part of the technology transfer. Second, government institutions played 

an important role in facilitating the technology transfer. The establishment of the South African 

Bureau of Standards (SABS) and the collaboration between the institution and assemblers has 

been important in bringing emission-standards up to internationally expected levels. There has 

also been substantial cooperation between the SABS, engineering faculties and assemblers in 



generating technological solutions that allow assemblers to deliver products that allow them to 

compete in the international market. The result was significant positive spillovers in terms of 

technology transfer (product design and production techniques), human capital development 

(especially management skills), organizational development and access to export markets.  The 

South African automotive industry is a good example on how the cooperation between foreign 

investors (contributors of technology), a government institution (coordination and 

standardization) and universities (modifiers and inventors of technology) can achieve successful 

technology transfer. Key to success was also the openness of the economy to FDI after the 

abolishment of the apartheid-system. 

The salmon industry in Chile is another example of fruitful industry-government-university 

collaboration within the field of technology transfer. It is the story of the establishment of a new 

industry that is in line with the country’s factor endowments, low labor costs and natural 

resources, and where both the transfer and the development of technology had a large role to 

play (UNCTAD 2006). The Chilean salmon industry dates back to 1921 when it was introduced 

by the Fisheries Development Institute (IFOP), a not-for-profit institute controlled by the 

Agency for Economic Development (CORFO). Since then it has undergone four different 

phases. In a first phase, 1921-1973, experiments with fish-farming were conducted in 

cooperation with two American universities and later with the Japanese International 

Cooperation Agency (JICA). The activities, however, led to limited results. In the second phase, 

1974-1984, public and private salmon and trout farming activities started to erupt. Foreign 

investments and local entrepreneurship as well as some joint-venture activities initiated 

industrialized fish-farming. The third phase, 1985-1995, is characterized by production and 

market expansion, especially through developed fish handling and cold-chain management. 

Private sector production expanded rapidly during this phase and exports started to pick up. The 

last phase, 1996-now, has been characterized by substantial market expansion, an increase in 

mergers and acquisition, the growth of large firms at the expense of smaller ones and vertical 

integration of firms. In addition there has been substantial expansion value chain development, 

with fish processing and logistics as major new activities. 

The challenge in the case of Chile has been to establish an internationally competitive salmon 

industry. The solution has been to use new and already existing technology in order to bring 

salmon production up to international standards. Especially important has been the 

establishment of linkages between industry, government institutions and university in order for 

the industry to be able to imitate, adapt and innovate technologies. This has been facilitated 



through the establishment of highly specialized government institutions that act as facilitators 

and incubators of new technologies. The fisheries development institute (IFOP), a not for profit 

institute, is doing technology development and data analysis for the fishing industry. CORFO 

helps realize scientific and technology development for the industry through provision of funds. 

The salmon technology institute (Intesal) monitors the technology needs of the industry and 

offers technical assistance and training in sanitary and quality control standards. It has also 

involved competitiveness, skills and sustainability research as well as in the provision of training 

of workers in the salmon industry. Thus it has an important role to play in capacity building and 

in making the salmon industry comply with international rules and regulations. With the purpose 

to demonstrate new technologies and to act as a vehicle for technology transfer, Fundacion Chile 

creates new companies that are sold to the private sector once they have grown. The institution 

has an important role to play in technology transfer as it seeks to identify appropriate foreign 

technologies and provide assistance to local producers. SalmonChile, a private-sector association 

of fish producers, has played an important role in linking entrepreneurs to national authorities 

and to lobby for better export opportunities of the Chilean salmon industry.  

Important technology transfer channels include licensing, FDI, trade and participation in 

technology exhibitions, demonstrations and projects. At the early stages of the industry JICA, 

American universities and the US Peace Corps contributed in setting up hatcheries, raising 

quality standards and improving management. Later local manufacturers of well-boats became 

competitive through license-agreements with international firms, such as for example the 

Norwegian firm Vik-Sandvik. In terms of new technology several successful collaborations 

between universities, the industry and government institutions have materialized.  A vaccine 

against the devastating Salmon Rickettsial Syndrome (SRS) was developed in 2004 thanks to the 

cooperation of scientists from 11 different institutions. Another vaccine was developed through 

a joint project of University of Concepcion, CORFO and some fish-meal producing firms. The 

case constitute a good example on how the industry has started with simple usage, operation and 

assimilation of technologies, in the form of adaption of cultivation tanks and local production of 

well-boats and fishmeal, in the early phases to backward engineering, modification, adjustment 

and invention of technology, vaccines and techniques used to farm additional fish species, at 

later stages. In UNCTAD (2006) the collective learning curve of all actors, industry-government 

institutions-universities, is emphasized as one of the most extraordinary ingredients of the 

technology transfer process in the Chilean fish industry.    



During the last three to four decades the electronics industry of Thailand has been able to 

successfully graduate from assembly activities of low technology content to manufacture and 

design activities with very high technology content22 (UNCTAD 2005). FDI, trade and 

technology licensing have been the main channels through which the industry has gained access 

to foreign technology and know-how.  Today Thailand is a large exporter of computer-related 

products, including hard disk drives, keyboards and printed circuit boards. Key to the 

achievement has been to figure out how to acquire skills that allow firms to upgrade, reverse 

engineer, design and develop new technologies rather than just use, operate and assimilate 

foreign technologies. One solution has been the use of local and technical consultants and 

channeling of industrial problems to research institutions and universities. These activities have 

been encouraged by in particular one government institution, the National Science and 

Technology Development Agency (NSTDA) and through the establishment of the Industrial 

Consultancy Services in 1992. The purpose of the services is to encourage the use of local and 

foreign technical consultants and to channel industry problems to research institutions and 

universities23. Other involvements of the agency include the establishment of an industrial park, 

Software Park Thailand, with companies such as Oracle, IBM, Intel and Microsoft tied to it as 

strategic partners. The park inter alia offers technology transfer services. The Unit for Industrial 

Linkage Development (BUILD), a program developed by the Thailand board of investment 

plays an important role in the promotion of industrial linkages, contractor skill development, and 

in fostering linkages between foreign and domestic firms. BUILD inter alia offers training 

courses to SMEs to help upgrade production and product standards, quality, reliability. It also 

engages in matchmaking and study visits and encouraged technology diffusion and spillovers. 

Two firms within the Thai electronics industry are used to exemplify how technology upgrading 

has been achieved, Siam United Hi-Tech Limited and Hana microelectronics group. They are not 

necessarily representative of the industry as a whole but constitute examples on how 

technological upgrading can be achieved.  

Siam United Hi-Tech Limited, originally a plastic toys manufacturer, acquired the WN 

keyboard technology from Honeywell, an American electronics company, and started production 

of keyboards under the brand-name SUH-Honeywell in 1990. The company found itself unable 

to compete with Chinese firms in the international plastic toys market but became successful in 

                                                           
22 Although assembly activities are still prominent in the industry 
23 The programme provides 3,000 bhat per day for preliminary problem diagnosis, not exceeding two days, and up 
to 50 per cent of the cost of consultancy for problem solving and technology development activities. To qualify for 
support, the firm must register and have manufacturing facilities in Thailand and be at least 51 per cent Thai-owned. 
In addition, the firm must be interested in improving productivity. The use of experts has helped many participating 
firms to produce new products and/or processes or improve their existing ones. 



manufacturing of keyboards thanks to the assistance of Honeywell. Licensed technology and a 

modest modification of production facilities ensured the success. After the licensing agreement 

with Honeywell expired SUH managed to build its own brand by hiring foreign technicians and 

marketing personnel from its former licensing partner. Today the company produces high-end 

keyboards and even has its own lab. Innovation and upgrading of production techniques as well 

as regular human resource development, through for example training missions to Honeywell, 

has been key to the success of the company. The case constitutes a good example on how an 

initial licensing agreement in combination with investment in human capital can enable a firm to 

move up the technology ladder. 

Hana microelectronics group, initially assembler of LED and LCD watch modules, was sub-

contracted by SMH, a Swiss watch company, to assemble and distribute quartz watch 

movements. The subcontracting agreement became the start of an exchange through which the 

company acquired technology and know-how enough to be able to launch a company that 

produces wind coils for watch movements and wind coils for other electronic industries a few 

years later. Thus thanks to the ability to use, operate and assimilate foreign technology it was able 

to backward engineer the technology and engage in activities related to its original expertise but 

at a more sophisticated level in terms of technology. Later the company was able to acquire more 

companies, for example Olin technologies – a division of American Olin corporations, and 

moved into testing of electronic products while keeping many assembly activities. The Hana 

group today consists of several different companies in the electronics industry, including Hana 

Semiconductor, Hana microelectronics PLC, Advanced Interconnect Technologies and Hana 

Microdisplay Technologies. There are some general lessons to be learned from the two cases. 

First, the initial technology transfer was enabled through a simple facilitating mechanism in the 

form of a licensing or sub-contracting agreement. Second, investment in human capital was key 

to upgrading and later development of new technologies. Third, the two companies developed 

their new expertise in an area that is related or closely related to the initial core business. Finally, 

the companies developed their new area of expertise in non-competition with the TNC trough 

which the technology was acquired. In addition the cases provide examples on how technology 

transfer can be augmented through the strengthening of already existing market mechanisms 

(facilitation of subcontracting and licensing agreements).  

The University chairs on innovation project (UNCHAIN) seeks to increase the capability of 

universities in the middle-east and north-Africa region (MENA) to collaborate with businesses 

and to initiate innovation processes in the local economy (Schnitzer et al. 2012). The basic idea 



of the project is to build innovation capacity by establishing a university chair of innovation at 

selected Arab universities with the purpose to facilitate technology transfer from European to 

Arabian universities24. By having a university chair of innovation, the Arab university gains access 

to a collaborative framework of Arab and European universities that enables the university to 

work with the industry to solve industry specific technological problems. The chair of 

innovation, who typically is leading a department/office within the university’s framework, acts 

as intermediary between the network, as supplier of the innovation knowledge, and the local 

industry, as demander of innovation solutions. The objectives of the project are 1) To increase 

the success rate of innovations in industrial enterprises, 2) To bridge the gap between needs of 

industry and supply from universities and associate training institutions through building up 

human resources and technology transfer and 3) to establish capacity to update (national) 

innovation policies and furthermore to increase awareness of the importance of innovation for 

sustainability (Schnitzer et al. 2012). In practical terms, the chair seeks to translate industry needs 

to research, to translate research into commercially viable innovation projects, to disseminate 

new and useful research to industry as well as to organize trainings and seminars for the benefit 

of both the university and the industry. Twinning-programs, where a master-student from a 

European university got to work along-side a master university of the Arab university on a 

specific industry problem, constitutes one example of the technology transfer mechanisms used 

in the project. 

The outcome of the project has been the successful establishment of university chairs of 

innovation at Sfax University in Tunisia and at University Hassan II in Morocco. Due to political 

instability it has been less successful in Egypt, Lebanon and Syria. A number of lessons are to be 

learned from the project. One is the importance and difficulty of establishing trust between the 

different actors that are involved in the university-industry collaboration (Schnitzer 2012). 

Therefore, at least at an initial stage, family and personal relations become important when 

establishing trust in the relationship. The UNCHAIN approach to the problem was to take 

advantage of already existing informal networks at the initial stage but sought to formalize the 

relations as the projects evolved (Schnitzer 2012). By doing so the project was able to benefit from 

the family/personal trust that already existed among the actors when formal business-

relationships, regulated by contracts, were formed. Another important experience from the 

project is that in order to augment the technology transfer the project should focus on offering a 

                                                           
24The universities are: Graz University of Technology (Austria), Cairo University (Egypt), Politecnico di Milano 
(Italy),Saint Joseph University (Lebanon), University Hassan II (Morocco) , Aleppo University (Syria), Delft 
University of Technology (The Netherlands) and Sfax University (Tunisia). Partner organizations are UNIDO 
(Austria) and the Sekem Development Foundation (Egypt).  



process rather than a final product or solution (Schnitzer 2012). Otherwise competition among 

the beneficiaries of the project (firms) is likely to hamper information exchange and the 

willingness of firms to participate in the project. When gaining the trust of the industry 

UNCHAIN found it important to emphasize that what they are able to offer is the process of 

innovation, not the solution to an industrial problem. Moreover, when approaching industries 

the project focused on offering a process that could solve a specific problem and improve the 

business of a specific company –A company specific solution to a company specific problem 

(Schnitzer 2012). According to UNCHAIN this lowers competitors fear of sharing information. A 

third factor that contributed positively to the project was the collaboration with industry 

associations. These are typically powerful lobby-groups and have the trust of the industry. 

Finally, in order to achieve sustainability of the project UNCHAIN choose to recruit the chairs 

of innovation locally, if possible. In Tunisia and Morocco coordinators, whose main task is to 

prepare the university for the chair on innovation, are now employed by respective university. 

Finally, it is also an example on how political stability can halt and perhaps also stop a technology 

transfer process. 

The introduction of mobile phone technology into African countries constitutes an excellent 

example of demand driven technology transfer where the needs and technology has been 

properly assessed. Consumers in these countries needed an effective and cheap way to 

communicate over long distances. The technical requirements were moderate and fixed costs 

significantly lower compared to establishing a land-line network. Moreover, competence that 

allowed for the repair of hand-units could easily be built and spare-parts were readily available. 

The result is a remarkable growth in the use of mobile phones. According to ITU (2009), mobile 

phone subscriptions are more than 20 times as common as landline subscriptions in sub-Saharan 

Africa and almost 60 percent of the population has mobile phone coverage25. As a spin-off of 

the impressive market penetration Mpesa, a payment system through mobile phone devices, has 

already been a wide success in several African countries and is expanding in several others. 

Mpesa constitutes another example of demand driven technology transfer where the needs of the 

user is at the forefront, in this case a safe and accessible way to transfer money and to pay bills 

for people without a bank account.  

 

 

                                                           
25 With significant cross-country variation. In Ethiopia, Eritrea and the Central African Republic for example 
coverage was still below 20 percent in 2008 (ITU 2009).  



Failures  

The one lap-top per child initiative (OLPC) draws on an idea of MIT professor Nicholas 

Negroponte to develop a 100 dollar computer for poor children in developing countries. The 

computer, built with a robust design and low-power requirements, is thought to give the most 

marginalized children access to knowledge and education by providing them with technology not 

already available to them. While the project has reaped some success in some contexts it has 

received significant negative critique for delivering results far below both quantitative and 

qualitative targets (see for example Kraemer et. al. 2009 or IDB 2012). Initiated in 2005, the 

project’s vision was to ship 100-150 million laptops every year by 2007 (BBC 2005). However, as 

of January 2012 only about 2.5 million laptops have been deployed and many of these not to 

developing countries, which is the primary target, but to industrialized countries (OLPC 2012a). 

One of the reasons behind the failure has been an insufficient needs and technology assessment, 

in the language of Kebede and Mulder (2008). First, the price of the laptop rose well above 100 

dollar, inter alia due to the false assumption that customers were willing to buy the computers in 

very large quantities -the minimum requirement was initially set at 1 million computers. For 

developing countries with scarce resources such an investment is extremely risky, especially since 

the laptop constituted an untested product. In April 2007 OLPC lowered the requirement to 250 

000 units, which made the price of the computers rise since the producers were not to the same 

extent able to benefit from economies of scale. In October 2012 the laptop was priced at $199 a 

piece (OLPC 2012a). Second, the need for the product was not properly assessed prior to the 

launch of the lap-top. To many developing country governments, the main target customer, the 

opportunity cost of investing in laptops, in the form of forgone investments in for example 

health or primary education, is substantial (Warschauer and Ames 2010). After all access to lap-

tops may not solve all problems related to education in a developing country. As result the 

demand for the laptops did not turn out as expected. Third, there was a lack of technology 

assessment meaning that lap-tops were not used inter alia due to malfunction, lack of 

infrastructure, lack of technical support and lack of spare-parts (Warschauer and Ames 2010). 

Despite the robust design the lap-tops eventually broke and when this happened their unique 

components made it almost impossible to find spare-parts. Finally, the project points to the 

importance of cultural understanding when trying to successfully introduce new technology in a 

country. A laptop given to child may for example change the power-relations within the family, 

which could imply that the project does not gain the support of the parents. With the computer 

the children may gain access to educational knowledge, just as intended, but also other 

knowledge that may not be well regarded in a traditional society.  



The introduction of animal-drawn wheeled tool carriers in India and several African 

countries, researched by Starkey (1987), is the story of how technology can be developed in line 

with the needs of the society but still be rejected by the intended users of the technology. The 

starting point of the wheeled tool carrier programs is that farmers in developing countries 

typically use different tools for plowing, seeding, weeding and transport in their business, which 

consequently requires a large number of different tools. Wheeled tool carriers, in contrast, are 

multipurpose implements that can be used for plowing, seeding, weeding and transport. With 

start in 1955, the carriages were promoted with credits and subsidies in Senegal, Uganda, The 

Gambia and Botswana. In India carriages were produced from the 1960s. Later carriages have 

also been developed and used in Mozambique, Angola, Ethiopia, Cameroon, Lesotho, Malawi, 

Mali, Niger, Nigeria, Somalia, Zambia and Zimbabwe in Africa and in Brazil, Mexico, Honduras 

and Nicaragua in Central and South America. To date about 10 000 carriages have been 

produced world-wide.  However, although thoroughly researched, tested and deemed profitable 

the multipurpose carts did not become a success among users. Most carriages were either 

abandoned or used as simple carts for transporting purposes. Reasons for rejection include high 

cost, heavy weight, lack of maneuverability, inconvenience in operation, complication of 

adjustment and difficulty in changing between modes (Starkey, 1987). The design has been a 

compromise between many different requirements and therefore farmers have chosen to 

continue to use different tools for different purposes. Thus, the case constitutes a good example 

of technology that is intrinsically excellent but not appropriate and therefore rejected by the 

users. Farmers demanded technology that is effective and affordable, can be maintained in the 

village and has an acceptable convenience/risk balance.  The technology that was developed was 

tested under non-realistic circumstances26. Thus, although the technology was developed in the 

target country the needs of the farmers were not properly assessed and the requirements of the 

technology underestimated. According to Starkey (1987) the main reason for failure has been the 

lack of dialogue between developers and farmers. All in all, the technology transfer seems to 

have failed due to inadequate needs and technical assessments.     

The failed attempts to develop a jetfighter and an atomic fusion research project in post 

World War II Peronist Argentina (1946-1955) constitutes a good example of the difficulties 

associated with technology transfer. The technology transfer projects, one within the field of 

aeronautics and one within the field of atomic physics, were initiated by the Argentinean 

                                                           
26 Starkey (1987) mentions draft animals of up to two times the weight of village animals, test fields that were more 
accessible and in better conditions than village fields, better seeds used at research stations and that simple repairs 
such as welding and puncture were easily carried out at test stations but could imply substantial time loss in villages 
as examples. 



government in the late 1940s. The most advanced technical expertise was in Germany at the time 

and two Germans, engineer Kurt Tank and physicist Ronald Richter, were appointed to lead the 

projects27. Despite the successes of Tank and Richter in their home country28, Argentina never 

produced any aircraft or any atomic fusion power plants. Hagood (2006) highlights four 

components of technology transfer as the main reasons of the failure: people, knowledge, 

institutions and machines.29 According to the author all technology transfer projects have these 

components and in terms of explaining failure they are all important, albeit with different 

weights.  First, neither Tank nor Richter engaged in any meaningful person-to-person training or 

assistance of local engineers and staff. In the case of Tank there was a small group of people that 

were responsible for everything from design to manufacturing of prototypes. Therefore there 

was no long-run transfer of knowledge. An alternative solution could have been for Tank only to 

be engaged in design while production engineering, tool design and manufacturing activities were 

delegated to local technicians and engineers30. However, when the two Germans left Argentina in 

the mid 1950s they took the knowledge with them. Especially there was no transfer of the tacit 

knowledge that the two Germans possessed. In the case of the aircraft project mere access to 

blueprints and prototypes would not have been enough in order for Argentinean engineers to 

construct the aircraft. Second, the failure is related to the network of private and public 

institutions that fund, perform and diffuse the results of technological research (named a national 

technology system for developing countries in Lall and Pietrobelli (2005) and national innovation 

system in Lundvall (1985), (1992)). According to Hagood the system was inward looking and 

sought to develop new technical solutions to all types of industrial problems although the 

solution to many of them did already exist abroad. This meant that significant resources were 

devoted to come up with technical solutions that did already exist elsewhere. The result was 

delays and missed orders from several potential customers abroad. Third, the lack of technical 

equipment played an important role in the failure of the technology transfer. In the case of the 

Argentinian aircraft industry there was no modern wind-tunnel or steel-presses at hand and Tank 

decided not to import this equipment from Germany. The implication was that mass-production 

of aircrafts would never have been possible even if the project had progressed that far.  

                                                           
27Kurt Tank superseded the French aeronautical engineer Emile Dewoitine who for a short period of time (1946-47) 
led the project.  
28Tank for example designed the FW 200 Condor, which managed to fly non-stop from Berlin to New York in 
August 1938 and later the FW 190, which was considered one of the fastest and most advanced fighter aircrafts 
during the war.  
29In addition Hagood emphasize the limitations of Argentine’s import-substitution industrialization strategy and the 
state-led national innovations system as causes of the failure. However, of importance to the framework is the 
technology transfer component of the projects.  
30This was what happened in India, where Tank was engaged in a much more successful aircraft project after having 
left Argentina.  



The case studies - lessons learned 

The case studies introduced in this section differ considerably in terms of industries, time-period, 

context and the type of technology transferred. Given the large differences one may ask how 

relevant the case studies are when designing a framework for transfer of technology from 

developing to developing economies. What is there to learn from the transfer of highly 

sophisticated aircraft technology in Brazil in the 1960s for a country that is trying to upgrade 

relatively simple manufacturing technologies in Ghana? Or from the electronics industry in 

Thailand in the 1990s? The answer is, surprisingly much. Although the case studies differ 

radically in many key aspects each one of them highlights factors and mechanisms that are crucial 

to successful technology transfer, also in more basic developing country settings. Together the 

experiences form a body of work on which important conclusions on the technology transfer 

process can be drawn. Some of these confirm the hypothesis on what are important factors and 

mechanisms in technology transfer. Others add additional information to the list. The most 

important lessons learned from the case studies are summarized below. 

Preparation: 

- A proper needs and technology assessment is key to successful technology transfer. 

Especially in developing countries. (Case: Wheel-drawn carriages, OTPC) 

- A focus on process instead of product facilitates the flow of information and simplifies 

technology transfer. To focus on the process instead of a final product is an important 

factor when trying to win the trust of the industry and to maximize the information flow 

in the transfer process. By focusing on process solutions, that are typically firm specific 

solutions to firm specific problems, the feeling of competition between firms in a cluster 

decreases. This makes it easier for an institution or university to establish technology 

transfer cooperation with a cluster of firms. (Case: UNCHAIN)  

Implementation: 

- Industry associations are important collaboration partners. They are powerful lobby-

groups and often have the trust of recipient units. (Case: UNCHAIN)  

- In several cases the establishment of a specialized government agency with a very 

focused and targeted mandate has been key to success. The specialized agency can for 

example contribute with identification of needs, monitoring of the industry and capacity 

building. (Case: Embraer, SA car industry, Thailand, Chile)  



- Technology and consultancy agreements are useful means to transfer technology. 

International technical consultants can be engaged or, perhaps even better, a pool of 

technology consultants can be created by the government. These can be engaged on 

demand and perhaps even on hourly basis. (Case: Thailand)  

- There is often an element of both university to business and business to business 

technology transfer in the cases. In particular the collaboration between universities, the 

industry and the government has been successful. Even if business to business 

technology transfer is the main goal universities can have an important in the process. 

(Case: South Africa, Chile) 

- Investments in human capital is crucial in order for the industry to be able to use and 

operate, assimilate and later also backward engineer and develop new technology. 

Without a workforce with the appropriate type of skills technology transfer is likely to 

fail and the firm will not benefit from the new technology. Training is a vital part of 

technology transfer. (Case: All cases)  

- An interactive technology transfer process is crucial. It is important that both transferors 

and transferees of technology have an active role in the process. Know-why and not only 

know-how is important. (Case: Embraer, Jet fighters in Argentina)  

- Licenses, joint-ventures and subcontracting constitute important channels of technology 

transfer (Case: Embraer and Thailand) 

- Open competition among receiving units combined with non-competition between the 

sending and receiving units is likely to spur the technology transfer process if it is market-

based in character (Case: Thailand, South Africa). However, in technology transfer 

projects it may be difficult and non-advisable to work with competing firms (Case: 

UNCHAIN)  

- Seek technological expertise that is close to the core-business of the recipient. This 

enhances the chance of success. At least the initial technology transfer within or close to 

the company’s core business (Case: Thailand). 

- Already existing networks that include the industry can be used for technology transfer 

purposes. These include both informal and formal networks, where the former may be 

especially important in a developing country context. The networks are important in 

establishing trust between the different actors that are involved in the technology transfer 

process. For example, informal links between universities and the industry can be taken 

advantage of when trying to build a formal technology transfer partnership (Case: 

UNCHAIN). 



- Start small. Initial technology transfer is often at the “use and operate level”. Much later 

the companies moved onto design and development of new technologies (here human 

capital plays a large role). (Case: Thailand)  

- The use of twinning programs can be a fruitful way to establish long-term technology 

transfer (Case: UNCHAIN). Can be used in university to business as well as business to 

business technology transfer.  

  

6. A technology transfer framework for UNIDO-ICAMT 

A technology transfer framework with an institution such as UNIDO-ICAMT in the center has 

the potential to address many of the issues that have been identified as key factors behind 

successes and failures in technology transfer to developing countries.  In this section seven 

characteristics that are especially important to consider when developing the international 

activities of UNIDO-ICAMT are presented and discussed. Together, and with UNIDO-ICAMT 

as example, they form a vision on how north-south and south-south technology transfer 

cooperation can be ensured. Towards the end of the section case studies are provided as 

examples of how UNIDO-ICAMT is assisting and has been able to assist SMEs in the plastics- 

and machine-tools industries in the New Delhi Area.   

Appropriate technology: UNIDO-ICAMT as north-south-south hub 

One of the virtues of the UNIDO-ICAMT setup is its capacity to function as a “testing lab” for 

the appropriateness of technologies to developing country production methods and conditions. 

Through inter alia exhibitions, factory visits, matchmaking, training and support UNIDO-

ICAMT acts as a facilitator of state-of-the-art technologies from industrialized countries to India. 

In a first stage technologies are carefully selected so that they meet the demands of the Indian 

firms in the target cluster.  In a second step the production technologies are tested and modified 

according to the needs of the firms in the cluster. By doing so UNIDO-ICAMT is able to 

diagnose what a) what technologies that work and b) the type of capacity building in the form of 

for example training that is needed in order to make the technology transfer successful. As such 

UNIDO-ICAMT accumulates crucial knowledge and is able to act as a “filter” of technologies 

used in industrialized countries: Technologies inappropriate to developing country production 

are filtered out or modified and left are refined technologies that already have been tested, both 

in a developed and developing country. As a next step these can be transferred to other 

developing countries. UNIDO-ICAMT therefore has the potential to fulfill two functions. The 



first is to bring state-of-the-art technologies to Indian industries and adopt it to local conditions 

(North-south transfer). The second is to transfer the, now adopted, state-of-the-art technology 

to other developing countries (south-south transfer). Because of this twin-function the chance of 

the south-south transfer being successful is significantly higher than direct north-south transfer 

or simple south-south transfer alone. There are two reasons for this. First, direct north-south 

transfer has a higher potential productivity effect than south-south transfer because of the more 

up-to-date technologies that are being transferred, but is also associated with higher risk of 

failing. In other words, the new technology has the potential to jump-start productivity, but may 

as well fail just because its state-of-the-art nature. Second, south-south technology transfer may 

be associated with a higher probability of success but may, for the same reasons as above, lack 

the potential to obtain an explosive effect on productivity. However, by using UNIDO-ICAMT 

as a technology transfer hub, both virtues are attainable. Arguably, if not invented in a 

developing country, all type of south-south transfer involves some kind of modification or 

adjustment of already existing technologies to a developing country context. However, the 

advantage of the UNIDO-ICAMT North-South-South transfer is that the whole process will 

take place during a relatively short period of time and UNIDO-ICAMT has control over the 

whole process. This means that center has the ability to learn from experience, adjust, adopt and 

create tailor-made solutions to their partners. UNIDO-ICAMT will also be able to absorb some 

part of the adjustment cost of the adoption of the technology and will be able to advice on cost-

saving solutions. 

Technology and needs assessment: UNIDO-ICAMT as an assessment center 

Case studies as well as theoretical models emphasize the importance of a proper technology and 

needs assessment when setting up technology transfer projects. UNIDO-ICAMT is able to 

conduct such assessments thanks to its experience of evaluating the needs of units in Indian 

clusters of firms. The center has experience in assessing the needs of units, owners of these 

needs, policies and plans needed in order to fulfill the needs and to identify relevant stakeholders 

with regard to the needs. Moreover, the centre has experience in making the technical 

assessment, which includes an evaluation of the appropriateness of the proposed technology, the 

availability of human resources and raw material as well as any organizational, cultural, social, 

political and environmental factors that may influence the transfer process. Of no less 

importance is the ability of the centre to draw on the experience of what opportunities and 

challenges units face in the Indian setting. What kind of training is necessary is order for firms to 

be able to operate the new technology? What kind of technology benefit firms in the foundry 



sector the most? What works and what does not work? Although the needs of firms and what 

constitutes appropriate technology differs by country, sector, market, political system, economy 

etc. knowledge on technology transfer in an emerging market constitutes a good start when 

setting up a transfer in developing markets. Therefore this type of information is indeed valuable. 

The use of collaboration partners 

UNIDO-ICAMT collaborates closely with industry associations in the planning and 

implementation of technological upgrading of manufacturing units in India. As several of the 

case studies show, industry associations are important partners as they have often earned the 

trust of the industry, are an important intermediary when it comes to reaching out to 

beneficiaries and are able to contribute with relevant knowledge pertaining to the industry. 

Therefore they constitute an important ingredient in a technology transfer network. UNIDO-

ICAMT will be able to benefit from its experience of cooperating with local industry associations 

when establishing a south-south technology transfer network. 

Long-term presence  

Common to all case studies is the importance of establishing a long-term presence in the country 

that the technology transfer targets. Technology transfer processes are complicated and need to 

be constantly monitored, at least at an initial stage, in order to be successful. While the transfer 

of the specific technology, for example a certain welding technique, may be realized through a 

short training, workshop or seminar in the longer term the intervention is unlikely to be 

successful if the right support infrastructure is absent. For example the transfer may introduce 

new constraints of the beneficiaries that need to be alleviated. It may put higher demands on 

skilled labor and reveal a demand on training in a connected area of the production of the unit. It 

may induce a need for higher quality raw material. Therefore a long-term presence and 

sustainability of the intervention is vital. In India UNIDO-ICAMT has been able to ensure 

sustainability through the long-term presence of the center per se but also through close 

collaboration with local institutions, such as for example industry associations.  

Investment in absorptive capacity 

The case studies have shown that investment in absorptive capacity is a crucial part of the 

technology transfer process. A vital ingredient of the transfer is proper training of recipients’ 

staff and many projects fail just because not enough attention has been given to this important 

issue. Central is that the training involves elements of both know-how and know-why and is 



both theoretical and practical. On-site training is important and also that the training extends 

over long-enough period. Therefore, in order to be able to address potential lack of absorptive 

capacity at the beneficiaries, long-term presence and the needs and technology assessment are 

particularly essential. As discussed above, a technology transfer network built around an 

institution like UNIDO-ICAMT is able respond to both these essential components. 

The use of national experts 

UNIDO-ICAMT is using national experts in its operations. The national experts have long 

experience of working in the industries they are hired to support. Moreover, by following the 

units, they are able to provide long-term as well as ad-hoc technical assistance. The experts 

typically conduct one-to-one meetings with units on company specific issues. This type of 

operation procedure is preferred since there is often a certain competition between the units of 

the clusters as their businesses overlap, at least to some extent. The center does not share any 

company specific information unless agreed to by the unit. Thanks to the fact that the national 

experts are tied to the center, and to the extent that skills are universal, one expert can be used to 

assist in several different industries in several different clusters. Therefore, in effect they 

constitute a pool of consultants, similar to the one that was observed as a key ingredient in the 

success story of developing the electronics industry in Thailand. The most important function of 

the national experts is to provide the units with the assistance that allows them to graduate to a 

higher level in terms of production methods. Typically the units lack the ability to identify what 

needs to be done in order for this to happen and also the knowledge that allows them to satisfy 

these needs.  

UNIDO as a “door-opener” 

UNIDO has an important function as a “door-opener” to owners of technology that enables 

access to the same. Thanks to its network and reputation it allows Indian companies to visit 

domestic as well as foreign companies in the same branch, learn from them, bring back the 

knowledge to their own company and implement technological improvements. Especially foreign 

technology would be difficult to acquire without a facilitator such as UNIDO. Therefore, to 

team up with an international organization with a strong reputation in industrialized economies 

can be a fruitful strategy.  

 

 



Case studies of UNIDO-ICAMT assistance 

The case-studies below constitute a snap-shot of the type of assistance that UNIDO-ICAMT is 

able to provide. The purpose is to highlight how technology is acquired, the needs of the units 

with regard to technology and how UNIDO-ICAMT has been able to address these needs. Five 

case-studies are presented. Common to the cases is that they all have relatively high absorptive 

capacity and ability to conduct in-house training or access external training. What they need is 

technical assistance and access to new technologies, domestic or foreign, that allow them to 

expand their businesses. The information was obtained through a face-to-face interview with the 

senior management of each company conducted during 17-21 September 2012.  

Life Precision Tools (Bansal Brothers) is a machine-tool manufacturer that operates in the 

New Delhi area. Established by Mr. S.K. Bansal it has 50 employees and specializes in CNC-tool 

holders. The production is relatively capital intensive, with one operator on average per machine, 

and the company has its own testing-lab for quality assurance. While being a successful 

manufacturer of already established products on the Indian machine-tools market Life Precision 

Tools faces constraints in terms of knowledge and finance for product innovation. For financial 

reasons the unit does not have a specific in-house R&D team for innovation and the product 

development that is undertaken is through reverse-engineering of already existing products. 

Instead of having a specific department for R&D, a group of 2-3 employees are developing new 

products, using a trial-and-error methodology, when and if time allows. As such investment in 

innovation for the company is rather about investing time than money. One alternative to in-

house R&D, to purchase technology does not constitute a viable option to the company since 

this is expensive and in addition a complicated process. Due to the fact that the technology does 

already exist on the market there is, for example, a risk that the technology bought becomes 

obsolete soon after it is required. In addition, many technologies are protected (patented) and 

therefore difficult to acquire. For obvious reasons the holder of the technology may not want to 

share it. Another alternative to in-house R&D, cooperation with foreign firms in order to be able 

to acquire new technology, has not yet been explored by Life Precision Tools but the 

management expresses an interest in doing so. Especially German firms, who are the absolute 

leaders within the machine-tools industry, are attractive potential cooperation partners according 

to the management. In the search for new technology Life Precision Tools is entirely guided by 

the needs of the customers. If the customers want a new product and a technology that the 

company does not already have is needed to produce it they search for this technology. Thanks 

to inter alia in-house training, Life Precision Tools has enough knowledge and experience to 



develop the new product. Employees are trained 40 minutes every day different topics 

determined by the need for training of individual training and the unit at large. The topics of the 

training range from production methods (operating of machines) to quality assurance. What the 

company in particular needs in order to be able to expand is the technical assistance that would 

allow the company to develop and sell a technologically more advanced product at a higher 

market value. In this matter UNIDO-ICAMT has been able to assist. Life Precision Tools is 

currently in cooperation with a national expert from UNIDO-ICAMT developing a new type of 

(grip)-holder that is using oil-grease as gripping mechanism instead of the older, un-modern 

mechanism currently exists on the Indian machine-tools market. According to management the 

product does not already exist in India and would therefore give the company an upper-edge on 

competitors when taken to the market. Thanks to the technology used the company would be 

able to capture a new market - the new grip-holder would allow the company to sell it almost 

four times the price of the grip-holder that is currently being produced. Thanks to the 

cooperation with UNIDO-ICAMT the company has come in contact with the R&D-department 

of the Indian Oil Corporation who has produced a recipe on the right composition of the oil-

grease that gives the tool the right gripping performance. This constitutes a good example on 

how R&D knowledge can spread from company to company with the assistance of a national 

expert from UNIDO-ICAMT.  It also constitutes an example on how a national expert, with 

extensive knowledge of the industry, is able to provide the extra technology that is needed in 

order for a company to move into a market with a higher value-added product. In addition to 

specific assistance on product innovation UNIDO-ICAMT has assisted with the construction of 

a new driveway with a loading platform, management and business training, re-organization of 

the shop-floor as well as small, but important, improvements such as warning and information 

signs that help employees in their daily work. Moreover, the management is trained every month 

by UNIDO-ICAMT, on for example general management, cost reduction strategies, 

organization of the business and accounting.  

 

Polyflex has 50 employees and is producing plastic packages for the meat industry in India. New 

Delhi and Bombay are the main markets. Due to increased completion in the market segment 

that Polyflex is specializing in the company needs to develop its product line and move into 

market segments with higher value added. The company needs technical assistance in order to be 

able to do so. Due to, primarily, financial constraints Polyflex does not conduct any in-house 

R&D as of now and does not have a department with this purpose. Therefore, above all the unit 



lacks the ability to identify and acquire more advanced production technologies such as for 

example multilayer and laminating technologies. The industry in which the company operates is 

capital intensive rather than knowledge intensive and therefore the use of embodied rather than 

disembodied technology is what is important. With the same machines and just a few 

modifications product improvements can easily be made. Therefore in order to acquire new 

technology the company needs to search the market through market surveys, find the company’s 

own niche and acquire the appropriate technology for that niche. In contrast to the machine-

tools industry technologies in the plastics industry in which Polyflex operates technologies are 

seldom protected and not very advanced. According to the owner, to find skilled workers is 

usually not a large problem but retaining staff is. The company does not invest in any in-house 

training of the workers. The national expert of UNIDO-ICAMT has been assisting the unit for 

less than six months, implying that it is still at a comparatively early stage. In terms of the project 

cycle this means that the units have just been assessed and an intervention plan has just been 

developed but not yet implemented. Therefore technology upgrading is still at an early stage and 

most of the technical assistance lies in the future. The national expert has so far assisted the 

management in general business management, bookkeeping, exploring funding opportunities, 

waste- and cost-management. Concrete examples include plant improvements in the form of 

including a simple system that uses rainwater for cooling-down machines, a water recycling 

system and re-allocation of machines for safety reasons. Moreover, according to the management 

UNIDO-ICAMT has also been able to provide eye-opening information on for example 

potential new markets and product lines. This assistance is important. Since a recent ban on 

plastic bags has been introduced in New Delhi, plastic bag producers will increasingly move into 

the same segment as Polyflex, increasing competition and shrinking the profit margin of the 

company. Polyflex may therefore need to move on to another segment in order to avoid being 

forced out of business. The owner explained that in the future she expects UNIDO-ICAMT to 

assist in innovation and renewal of the company rather than just the above.  

Rimaco is active in the Indian machine-tools industry where it specializes in grinding machines. 

With its 85 employees it seeks to also penetrate the export market for grinding machines and has 

already experienced some success in Thailand. The company has a large design department 

where the products are designed, simulated and tested in 3D. In addition the company also 

manufactures components for the Indian automotive industry, such as for example piston rings, 

using their own machines. In order to be able to grow on the export market the company needs 

to raise the quality of existing products and also move into product segments with higher value-

added. Difficulties to acquire new technology, especially foreign one, constitute an obstacle to 



the growth of Rimaco. The company does not have a separate department for R&D, instead it is 

primarily conducted by the staff at the design department. Lack of finance, internal as well as 

external, is the main reason for this. According to the management almost all companies pay 

interest rates of 14-18 percent and at Rimaco the external finance mainly goes to investment in 

working capital. The company is constantly searching the market for new technologies but an 

obvious problem is that many other companies are competitors and therefore are not 

cooperative. Subcontracting is also an important channel of new technology for the company’s 

“less advanced products” i.e. inter alia piston rings for the automotive industry. The 

subcontractor sets quality standards, forces the company to improve quality and provides the 

assistance needed to be able to achieve this. In this case the customer provides technical 

assistance. With regard to the grinding machines it is more difficult to acquire new technology. 

Here the demand for new technology arises through a request of a new product with specific 

features from the customer.  The company needs to find a solution to this in order to be able to 

deliver the product and if the know-how does not already exist within the company it needs to 

seek technical expertise outside of it. What Rimaco needs, according to the CEO, is the 

opportunity to tie-up with foreign companies in order to be able to access foreign technology 

and also assistance in diagnosing what type of technology that is needed. Here UNIDO-ICAMT 

has been able to assist by providing the firm with exposure to foreign technology and a path to 

move forward. Through UNIDO-ICAMT Rimaco has been able to participate in overseas 

technology missions, for example to EMO in Germany where six Germans machine-tool units 

were visited. According to the CEO German companies are used as benchmark in the sense that 

the company strives for the ability to produce products of similar quality and achieve the same 

performance. The delegations organized by UNIDO-ICAMT have opened a door to these 

companies that helps the company to catch-up. Moreover Rimaco has benefited from a 20-day 

long visit to the factory by Mr. Fischer, a German machine-tools specialist, organized by 

UNIDO-ICAMT. Factory visits in Germany and visits of experts to the company serve different 

purposes according to the CEO. Delegations to, for example Germany, bring new knowledge 

and ideas but the drawback is that typically only the management has the opportunity to 

participate. In contrast, during visits such as the one by Mr. Fischer the expert is able to observe 

and point out areas of improvement taking the entire company into account, interact with staff 

from all parts of the company and contribute with concrete solutions to problems on spot. One 

concrete issue that Mr. Fischer pointed out is that the company needs to appoint one expert for 

each part of the production who has the sole responsibility for that specific part. In SMEs, 

especially smaller ones, it is not uncommon that responsibilities overlap. Thanks to recent quality 



improvements the company has been able to export a double-grinding machine to Thailand and 

previously they have exported a machine to Mexico. Moreover, the customer in Thailand has 

placed second order for a machine. As such the case constitutes a good example of how quality 

upgrading allows a company to enter a foreign market, which triggers further demand for 

upgrading and further increased competitiveness. The manager highlights that R&D and 

innovation is very important for this reason but also that it needs to be undertaken slowly, step-

by-step. 

SRB, run by Mr. Goel produces high-end machine-tools for the Indian market and is in the 

process of starting to export. The company has 150 employees, a comparatively advanced design 

department, a large marketing department and an own testing-lab. It produces high-end, high-

quality machines at high-end prices and is in expansionary phase with a new plant, that will allow 

it to produce larger machines, under construction. The company acquires new technology by 

conducting in-house R&D but does not have a specific department for this type of activities. 

Instead a senior employee of the firm who is the former general manager of HMT, a giant within 

machine-tools in India, is informally responsible for R&D activities, product development and 

other technological improvements. The main reason for not having and R&D department is lack 

of space. Exhibitions constitute another important source of new technology, as well as 

customers. The firm for example learns from importing of goods, triggered by a request for a 

new type of machine or a modification of an already existing machine from the customers. 

Customers also provide technical assistance to the firm so that it is able deliver products of the 

right quality. Despite this, access to new technology is a constraining factor on SRB:s business. 

In particular access to foreign technology is limited. UNIDO-ICAMT has been able to assist on 

this matter through technology missions with the company to Germany, Korea and China. 

Moreover UNIDO-ICAMT has assisted in a technical tie-up with one firm in the United 

Kingdom and as result SRB has exported one machine to the same country. As the company is 

in the process of starting to export on a more regular basis it has benefited from export 

marketing training and from upgrading of machines. The company has for example acquired 

more CNC-machines, that have enabled the company to reduce labor. Other interventions have 

been improvements in quality of products and general cleanliness of the facilities. UNIDO-

ICAMT has also assisted in the planning of a new plant, which will give SRB almost double 

capacity. With assistance of UNIDO-ICAMT cooperation between SRB and the Indian Institute 

of Technology (IIT), a leading engineering institute in India, has been initiated with the purpose 

to develop a hydrostatic grinding machine. Such technology is generally very costly to develop 

and SRB is not able to bear the financial cost alone. Therefore SRB and IIT have applied for a 



grant offered by the government of India that is given for inventions of particular importance to 

the industry. If approved the joint-project will be the first one in India to be financed by the 

grant.  

Shanker Rubber Industries is a small company run by Mr. S. Luthra. With 20 employees its 

main product is injection moulding components for bottles, i.e. bottle holders and bottle caps. 

The company has some export to Germany but faces constraints in terms of acquiring and 

adopting new technology. Due to financial reasons Shanker Rubber Industries does not conduct 

in-house R&D. The firm engages in some reverse engineering but on a small scale and usually 

only product by product. Instead the company has to rely on technology from external sources. 

But finding suitable technology, i.e. technology that fits into the current production and that the 

company is able to acquire and adopt is not an easy task. Accessibility is a critical issue. Whereas 

the management find German firms cooperative in general and their technology attractive, firms 

from other European countries are not as cooperative and purchase technology from the United 

States is remarkably expensive. In general, the firm finds that finance constitutes a large obstacle 

to the acquirement of new technologies. UNIDO-ICAMT is able to assist the unit by 

introducing it to experts with key technological knowledge, both within and outside of India. In 

particular German firms are identified by the firm as the ones that have the technology needed in 

order for the company to grow. The cooperation between UNIDO-ICAMT and Shanker 

Rubber Industries is still at an early stage. So far the management has attended courses on tool 

design, finance and HR and –UNIDO-ICAMT has assisted in smaller improvements of the 

production, for  example by introducing energy cost control with the result that the company has 

shut down one old, energy intensive, machine that in fact constituted a drag on profits. The main 

value added of UNIDO-ICAMT according to the firm is that it constitutes a contact point for 

the SME and is able to introduce it to people with key technological knowledge that it would 

otherwise not have come in contact with. Thus, UNIDO-ICAMT is providing a good platform 

for discussions on technology issues as well as other issues pertaining to the company’s business. 

In general SMEs in India lack this opportunity. Together with UNIDO-ICAMT the company 

has tried to locate an expert that is willing to visit the factory and provide technical assistance. 

According to the management this set-up is far better than having the management visiting 

companies, seminars and fairs in foreign countries as gives the expert an overview of the entire 

company and an opportunity to give direct advice on improvements. 

 

 



7. Conclusion 

The paper has discussed why technology is important for development, why technology does not 

flow easily between countries and, consequently, why active technology transfer plays a central 

role with regard to development. Moreover, important channels and mechanisms for technology 

transfer have been discussed and examples of successes and failures in technology transfer have 

been provided, with the purpose to highlight the pertinent issues in successful technology 

transfer. To 1) Conduct an extensive technology and needs assessment, 2) Focus on process 

instead of product, 3) Use industry associations and specialized government agencies, technology 

consultants and universities as collaboration partners, 4) Invest in absorptive capacity, 5) Strive 

for an interactive technology transfer process, 6) Take advantage of licenses/joint-

ventures/subcontracting as channels for technology transfer, 7) Evaluate competition vs. non-

competition among units, 8) Stay close to the core-business and start small, 9) Take advantage of 

already existing networks and 10) Use twinning-programs, were identified as vital issues. Finally, 

the paper has highlighted how a technology transfer project centered on UNIDO-ICAMT is able 

to address many of these issues. By combining the first set of general findings with the second 

set, pertaining specifically to UNIDO-ICAMT, it is possible to come up with a few 

recommendations on the setup of UNIDO south-south technology transfer projects.  

On the “have”-list the current setup of UNIDO-ICAMT has a number of virtues that should be 

considered when trying to achieve south-south technology transfer. These include the experience 

of 1) Adjusting technology to make it more appropriate, 2) Conducting an extensive technology 

and needs assessment including an evaluation of the level of completion among cluster units, 3) 

Involving industry associations as collaboration partners, 4) Ensuring investment in absorptive 

capacity, 5) making use of national experts as technical consultants where the process is in focus 

of the intervention and 6) working with international partners to increase access to foreign 

technology.  

On the “wanted”-list are the factors that have been highlighted as key factors by the case studies 

and that UNIDO so far has limited experience of. First, it is striking how the most successful 

cases have benefitted from bringing in universities in the technology transfer processes. In some 

cases universities are the main transferor, such as UNCHAIN, whereas in other they have more 

of advisory or supportive role, such as for example in the case of the salmon industry in Chile. 

Therefore UNIDO may want to consider bringing in universities more extensively into the 

collaboration. Even university to industry technology transfer is not the main focus, such as in 

the case of UNIDO-ICAMT, universities can be brought in as a resource and a source of 



knowledge. In particular if the initial technology transfer is successful, and the industry expands, 

a university-industry collaboration around innovation can be beneficiary to a project. Second, 

UNIDO may want to consider to more extensive incorporate twinning-programs into their 

work. In particular the possibility to obtain a long-run interactive process where the transferor 

and the recipient of technology work side-by-side is appealing with this type of set-up. The 

transferor will then be able to respond to unit specific problems and challenges that may erupt 

and that may be difficult to anticipate in a training, workshop or seminar type of set-up. It also 

allows the transferor to interact with members of all departments of an entity, compared to for 

example an organized external training or factory visit where only the management is typically 

participating. Third, technology licenses, joint-venture, subcontracting arrangements are 

powerful as channels for technology transfer. In the paper several examples on how these type 

of arrangements have triggered a technology transfer process that goes all the way from using to 

developing new technologies have been provided. Interventions that spur technology licensing, 

joint-venture and subcontracting arrangements among firms are hence worth considering. 

Fourth, to stay close to the core-business of the transferee and to start small has proven a useful 

strategy in some of the case studies. It involves focusing on building capacity to use and adapt 

new technology as a first step and thereafter move on to enable the transferee to develop and 

innovate. Technology upgrading is a step-by-step process. Finally, to strive for an as interactive 

technology transfer process as possible is an important general advice, highlighted by almost all 

case studies. Only when the process is interactive can a long-term, sustainable, upgrading of the 

technological base of the transferee be achieved.   
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