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Chapter 1: Technology transfer
Technology transfer is a key question for development and a must if an entrepreneur, a small business, a local industry, a multinational enterprise or a country wishes to keep abreast of changes in today's world and to find itself well equipped to enter the new millennium.

This chapter addresses key issues for developing countries. The logistics of technology transfer are never simple or clear cut. Among the factors that need to be considered to make technology transfer a reality that can have a positive effect for the transferee are informed government policies to encourage such transfer, an understanding of how to marry the need to import new technologies while placing an equal emphasis on adaptation of technology to meet local needs, and the considerations borne in mind by the creators of technology and the transferors on the market arena. Issues such as property rights, technology and gender, software development for developing countries also arise.

1
Introduction

Today, spending on information and communications technology is a critically important element in the worldwide economy. The information and communications technology (ICT) industry is among the most significant contributors to the overall economic health of the global economy.i The fact that Microsoft has recently replaced General Electric at the very top of the market capitalization tables (The Wall Street Journal, 15 September 1998) is further proof of the prominence of ICT sector in the global economy.

Analysts forecast future unparalleled growth in the sector: almost 100 million people had access to the World Wide Web at the end of 1998, and there will be an estimated 320 million by 2002. In 1997 the number of devices used to access the World Wide Web was 78 million; by 2002 that number will increase to 515 million.

•
For developing countries, however, the creation of basic infrastructure for the information age - reliable electronic sources, basic analogue telecommunications, a highly literate workforce - remains a daunting challenge.

•
Hardware, software and communication costs are still too high for many nations. 

•
Key potential productivity improvement areas such as enhanced telecommunication bandwidth, digital cash and electronic privacy and security controls need further development. Once introduced, their deployment must be widespread to provide full benefits to all.

While the ICT industry alone can drive much of the progress, governments and other organizations must also lend a hand to address these critical areas and actively encourage deployment of ICT.

•
Investment is an important factor as spending on ICT will improve the ability of companies and countries to compete in the global market.

•
Companies should also maximize their investments in technology by connecting users to a common ICT infrastructure and the Internet.

•
Telecommunication authorities, analysts affirm, should make the deregulation of local network access and interconnection a high priority.

•
Competition will allow less expensive access to the global communications network, which enables a greater number of individuals to connect and rapidly decreases investment payback times.

Time is of the essence in implementing these improvements for a country that wishes to improve its economy. For a local economic development strategy transfer is only one of the options available, and its exact use and content will depend on the objectives pursued.

For an industrial enterprise that needs to adapt to changes in its environment, innovation is just one of the approaches that might be envisaged. It is a difficult one and more disruptive than, say, changing the distribution system.

Essentially, technology transfer is applied for one of two purposes: either to create industrializable products or to modernize the industrial fabric as a whole by raising the technological level of production processes. Transfer can also consist in transposing a known technology from one environment or area to another in a different form or process required by the new environment. This type of transfer is faster because the basic technology has already been mastered at the level of the industry, and has greater economic potential.

2
Policy and institutional arrangements to facilitate technology transfer

Two examples of developing countries, the Kingdom of Bhutan and Tunisia, are presented below. In the case of Bhutan, a summary is given of studies carried out on policies to be adopted for reliable technology transfer. The Tunisian case is an example of South-South cooperation.

The Kingdom of Bhutan

Unlike most developing countries Bhutan was reluctant to accept foreign investment as a means of strengthening the commercial and manufacturing sectors, or enhancing opportunities for technology transfer. It has however welcomed technical collaboration with foreign firms to promote technology transfer, though the option for technologies appropriate to Bhutanese conditions are seriously limited. Bhutan is a land-locked country in the southern buttress of the Tibetan plateau. Its climate is tropical and sub-tropical. Bhutan's population is 1.5 million and its economy is based largely on agriculture.

A number of studies have recently been conducted on Bhutan, and analysts2 have sought to highlight factors that would help the country to develop its technological base. The findings of these studies may serve as a guide for other developing countries.

Some general policy considerations include:

•
Governments should encourage foreign equity participation in lucrative export-oriented industries for which the import content of basic materials is small.

•
Special attention should be paid to the support mechanisms for the selection and acquisition of technology.

•
A suitable legal framework to facilitate flows of technology and investment should be established.

•
A business and industrial development information centre should be established.

•
A national consultancy group for policy analysis and development studies should be established to enable national experts to provide authorized advice and expertise and thereby directly participate in the selection and acquisition of technologies most desirable to the economic, cultural and environmental needs of the country.

Tunisia and South-South cooperation

Tunisia cooperates with other countries in the South in the area of technology transfer. It has made available to them the experience it has acquired in sectors where it has some know‑how (phosphate fertilizers, iron and steel, structural engineering, poultry farming, etc.). In return, it receives from them know-how in areas where they are more advanced.

Some of Tunisia's principal activities as a supplier of technology in the context of this cooperation are described below.

Tunisia has attached particular importance to human resources and existing national skills in all technology transfer and training activities. In that context it set up the Tunisian Technical Cooperation Agency in 1972. Today, the Agency manages more than 6 000 cooperation workers from different professions (teachers, electrical technicians and engineers, etc.), distributed in various countries in Africa and the Arab world.

The fertilizer industry affords several examples of South-South cooperation: The Société industrielle d'acide phosphorique et d'engrais (SIAPE) is one of the few enterprises in the third world to have developed processes for manufacturing phosphoric acid and TSP from poor phosphates. Now patented, the processes are used not only in Tunisia but in other developing countries, including Romania and Turkey.

The Société des industries chimiques maghrébines provides technical assistance to a Senegalese company, the Société des industries chimiques. It consists of:

(
Training Senegalese technicians and engineers at its Gabès plants.

(
Supervision by Tunisian teams of the completion of assembly operations and acceptance of plants.

Lastly, as part of a joint venture between Tunisia, Kuwait and China, a project is under way to build a plant north of Beijing for the manufacture of DAP and NPK fertilizers. The Chinese chose Tunisia as a partner because of its experience in industrial operations and its know-how in manufacturing fertilizers.

3
"Import - adapt" technology strategy for developing countries

Whatever the development strategy chosen by a country, there are conceptually three basic alternative approaches used to raise the country's technological capacity over time. They are:

1)
developing all technological assets internally;

2)
acquiring them all abroad;

3)
developing some and buying some.

In the real world situation, countries usually adopt a "make - buy approach", in which opportunity costs and benefits determine the actual possibilities.

Many developing countries today rely heavily on imported technologies. In the past, the principal sources of technologies have traditionally been the developed countries and transnational corporations. More recently, small and medium-sized enterprises, R&D institutes of consortia or design, engineering and consultancy firms are increasingly coming to the forefront of the innovation process and are gaining importance as sources of technologies of relevance to developing countries. 

Some of the more advanced developing countries are also starting to emerge as potential international sources of technology, and in certain instances, technologies that have been evolved or adopted in developing countries may be relatively better suited or more readily absorbed in other developing countries (in terms of scales of production and plant dimensions).

It is in this context of multiple technical alternatives, sources of supply, possibilities of financing and methods of transfer of technology that strategic approaches as well as immediate decisions evolve and are adopted. The basic questions will be:

•
what to acquire from the outside;

•
how to acquire it at minimum costs;

•
how to link it up with internal technological development; and

•
how to maximize the developmental impact of the technologies acquired from abroad.

Acquisitions should be at the lowest possible cost for maximum growth impact. Thus the main parameters to be analysed would be the type of technology to be acquired and the vehicles to be used for its transfer.

The decision-maker will have to evaluate and select the technology from alternative sources and negotiate the terms, conditions and payments for obtaining it. These decisions are taken in the light of a general understanding of the working of international markets for technology and the technological capacity of the target economy.

The effects of external acquisition on local technological capacity require analysis when deciding what technologies to acquire and in what forms. Technology unpacking is key in this regard. Technology is generally acquired in a package of various components. The degree of packaging will vary in accordance with the different mechanisms of transfer, joint ventures and licensing and foreign direct investment being the most packaged forms.

The foreign investment package will be composed of a variety of elements:

1)
ownerships;

2)
finance;

3)
capital goods;

4)
disembodied know-how/technology;

5)
management; and

6)
marketing.

The first stage of unpacking entails the separation of these components and the exploration of the feasibility of acquiring some of them wholly or partly from domestic or different foreign sources. For example, the financing components could be separated and alternative sources of financing for the specific project could be explored, including domestic sources, so that the technological components could be acquired from various independent sources.

The next stage of unpacking is to separate each of the components and explore the feasibility of supplying some of their elements locally. For instance, components of disembodied technology could be disaggregated into basic process patents, basic designs, detailed engineering and specific engineering services. The technical assistance for the start-up of operations and certain services could be available with the help of domestic design, engineering and consultancy firms.

Another method would be to disaggregate technological components of the projects into different stages:

1)
pre-investment (may include feasibility studies, search and evaluation and selection of technology and negotiating and bargaining, some and perhaps all could be carried out with local skills and capabilities);

2)
investment (may include design engineering, detailed engineering, architectural engineering, basic engineering and process engineering and some of these elements could be undertaken internally by the use of local skills);

3)
operation.

Each of these components could be further disaggregated into elements and the feasibility of meeting these from domestic or other foreign sources could be explored by the decision-maker.

The process of unpacking in this way could be a way of reducing the cost of technology acquisition. More importantly, it could stimulate the development of certain technical skills and capabilities within the country or enterprise and thereby strengthen the total technological capacity and the domestic component in the technology mix.

As the process from unpacking increases, there would be a parallel increase in the mastery of technology through a learning process. This process in turn leads to the development of the capability to introduce changes in imported technology products, processes, equipment, standards, etc. in order to adapt them to internal economic conditions.

This may mean down-scaling the process of production to suit the requirements of a smaller domestic market, or changing certain parameters to reduce capital intensity in order to increase labour absorption, or alter it to suit local environmental conditions. The local adaptation and absorption process enhances the efficiency of the way in which imported technology is used and suits development needs. 

Local absorption and adaptation is also a critical aspect of effective and efficient utilization of imported technology. Decisions on creating an environment for local absorption and adaptation will have to be taken along with the decision on technology acquisition from external sources. These decisions should relate to obtaining:

1)
a higher degree of integration among sectors and complementarities between the two elements;

2)
encouragement of and/or higher investment allocation in D&E and R&D activities and utilization of results; and

3)
a sense of purpose as to what technological changes, imported or domestic, are intended to achieve, as for example, the diversification of exports, increase in domestic production of standard imports, etc.

The example of Tunisia

Tunisia is among the countries to have structured their telecommunication sectors in such a way as to strengthen and encourage technology transfer by creating a very attractive environment. As the country has moved towards privatization and specialization, three main bodies have emerged in the telecommunication sector:

(
The national operator, Tunisie Telecom, which is responsible for network operation and maintenance. It manages telecommunication equipment for the State and as a rule requests the technology.

(
The Telecommunication Study and Research Centre, CERT, which handles technical acceptance activities for the operator and develops study and research activities applying to the sector.

(
A works company, SOTETEL (Société Tunisienne d'Entreprises des Télécommunications), which serves both the public and the private sectors largely in the area of cable and equipment installation.

Tunisia's policy is an incentive to foreign technology suppliers and owners to invest and deploy their systems and equipment in partnership with one of the above bodies. In order to remain competitive, the foreign supplier looks after the interests of its partner - or subcontractor, as is sometimes the case. Either way, in the interests of economy it creates local expertise and hence technological potential. Once acquired, that potential and expertise can be put to use in carrying out work or providing services outside the country. The personnel trained under the initial agreement with the partner or subcontractor will thus have an opportunity to work abroad for a local partner or in some cases for the original supplier. In this way countries such as Tunisia which started out as importers of technology are now exporting know-how.

As part of its initiative to encourage technological transfer by creating an attractive environment for multinationals and foreign investors, Tunisia has developed new communication technology park. It provides premises with all necessary installations at low cost and other incentives for foreign investors and local enterprises producing for export. To group several establishments and enterprises together in a single location is conducive to the development of communication and exchanges between "neighbours" and is an incentive to cooperation. It also provides a very fertile environment for technology transfer.

4
Legal and financial arrangements for technology acquisition 

4.1
Legal arrangements 

It would be unadvisable to opt for a standard contract for technology transfer or to look for the ideal format. In any technology transfer, the form of the contract should be adapted to the context in which the operation is to be carried out. Negotiation remains an important factor because it provides an opportunity to develop the right format. A "legal consultancy" established in the recipient country would be a useful tool.

4.2
Financial arrangements 

In most cases technology transfer is financed in much the same way as tangible investments or intangible investments in the case of know-how. Often, though not always, the investment is tied to the creation of a new company. 

There are four recommendations to be borne in mind:

•
Circulation of information: Many partners search agencies and providers of capital grants are simply not known to promoters in developing countries.

•
Training experts in project studies: This needs to be done on a large scale, while taking care not to over-inflate the numbers of experts employed by public bodies and development banks.

•
Equity: Investment must be financed by own funds, long-term credit being resorted to only as a supplement. Most promoters in developing countries lack adequate own funds. In the event of profit, the promoter or owner of the technology would be remunerated by dividends. In the event of failure, it would share the risk with the purchaser of the technology.

•
Support financing: In all cases the promoter must top up with an input from its own funds as a safeguard against abuse.

5
Technology transfer and intellectual property rights

Intellectual property requires constant attention by governments for two reasons:

(
Intellectual property in general is a key to growth in information-based economies. Many governments use intellectual property development strategies to stimulate economic growth.

(
Governments have an important part in creating intellectual property, whether for the purposes of economic development or in carrying out their mandate to provide public goods and services. As creators of intellectual property, governments seek to apply it as effective as possible by transferring technology to the private sector.

5.1
Local motivation for innovation

Ministries and organizations generate intellectual property by acting as intermediary between those seeking innovation and those able to provide it.

The public sector is both a purchaser and a provider of intellectual property, as is the private sector. Seen from the standpoint of the government or the standpoint of enterprises in the private sector, there are six combinations of demand and supply that lead to the creation of intellectual property:

(
The public sector expresses a need for innovation and the solution is found in the same sector through its various bodies.

(
The need for creation comes from government commitments and the solution is found in the private sector. 

(
The innovation or research is important to both the private sector and the public sector, so the two share the task by financing the R&D work jointly.

(
The need to create intellectual property is in the private sector and the solution is found by the government.

(
The private sector wishes to innovate using its own scientific research and development capabilities, but seeks government funding in the form of aid or in order to mitigate risks.

(
The need to create intellectual property comes from the private sector and the solution is found jointly by the government and the private sector.

5.2
Technology transfer and intellectual property at national level

The literature on management of intellectual property stemming from government resources shows that in any country there are five fundamental aspects to the creation and transfer of public technology. They mainly relate to competition policy and industrial development policy, the "problem" of shared intellectual property, industry standards and government standards and lastly, incentives to intellectual property creation.

The questions raised by these issues are:

(
Will the transfer of State intellectual property to the private sector result in market distortions, for example by creating a monopoly for a product or service intended for government or public use?

(
In the case of shared intellectual property, will technology transfer lead to a joint property agreement between the government and partners in the private sector?

(
Does technology transfer allow advantages to be derived from intellectual property that are in keeping with the government's national and regional industrial development plans?

(
Are government standards and industry standards harmonized so that innovations and intellectual property developed under contract for the State can be applied to other markets?

(
Will state employees be rewarded for their efforts if they take part in the discovery and management of intellectual property or in technology transfer programmes?

5.3
Technology transfer and intellectual property rights at international level

Today, in the global economic war, the fiercest battles are over intellectual property. In 1947, for example, intellectual property comprised almost 10 per cent of all United States exports and today is set to account for well over 50 per cent of them.3
Most of the world's legal systems divide intellectual property into two main classes: industrial property and artistic works. Industrial property includes trademarks, industrial designs and inventions, while artistic works are literary, musical, photographic, cinematographic, paintings, drawings, jewellery and furniture designs, choreography, records, tapes, broadcasts, etc. Though there is no uniformly accepted method of protection of these rights, most countries do recognize and grant varying degrees of protection in the form of patents, trademarks, trade secrets and copyrights.ii
In the last 20 years, pressure has intensified for the establishment of intellectual property protection mechanisms which transcend national borders, particularly in the case of copyright and trademarks for artistic works. This is largely due to technological developments in the area of software and sound and image reproduction. Mass-produced recordings are relatively inexpensive when compared to the cost of designing, producing and marketing their artistic components. The temptation to copy popular programmes, books, films and sound recordings has contributed to the emergence of piracy, which may not be punishable by law in some developing countries.

(
The US State Department estimates that, in China alone, American commercial losses from counterfeit musical recordings on compact disc amounted to USD 1 billion in 1994.

(
The International Federation of the Phonograph Industry (IFPI) gives the more conservative estimate of USD 170 million.

(
The IFPI also estimates that 88 per cent of the 50 million compact discs produced yearly in China are pirated and that 40 per cent of pirated compact discs sold in the world are made in China.

The ongoing explosion of the software industry and the expansion of databases have further exacerbated the problem. Widespread electronic data transfer means that the physical distribution of data and software is no longer an obstacle to piracy.

–
The Business Software Alliance (BSA), an international alliance which has its registered office in the United States, estimates from data on 14 Asian countries that in 1994 losses from piracy amounted to USD 4.35 billion. The BSA evaluates the annual cost of electronic piracy worldwide at USD 15.2 billion.

The size of such losses has prompted governments of countries with substantial capital investments in intellectual property to react. In order to safeguard their national assets, western governments have encouraged the adoption of an international convention on intellectual property protection. Intellectual property protection systems and bodies have advocated worldwide free trade in intellectual property.

While many nations in the industrialized world have recognized the need for protection of new technologies and have amended their intellectual property laws accordingly, many nations in the less‑developed world do not recognize intellectual property as being owned by anyone. Commentators note that Korea, Taiwan, Malaysia, Singapore and others in the Pacific Rim as well as Latin American countries such as Brazil and Argentina use intellectual property in the development of their own economies in a process called "free riding".

International economist Timothy J. Richards4 in a 1998 study of the patent protection afforded by seven developing nations affirmed that many benefits can accrue to developing countries that put intellectual property laws in place "... intellectual property protection proves an incentive to businesses to conduct domestic R&D activity, encourages the transfer of state-of-the-art technology into the economy and its diffusion within the economy and creates an incentive for foreign direct investment". However, he notes that "Theoretical economic arguments alone have not provided a sufficient incentive for developing nations to undertake intellectual property rights reform. Only when the potential loss of other economic benefits are introduced into the equation have governments of the nations studies concluded that it is in their interest to reform their intellectual property regime."

Some developing nations actually exclude certain technologies from intellectual property protection. Such is the case of India, where no product patents are granted for drugs, chemicals, alloys, optical glass, semiconductors and inter‑metallic compounds. Thailand has sparse laws for patent protection for chemicals, pharmaceuticals, food and beverages and agricultural equipment, and the same is true for trademarks and copyrights.

The industrialized countries of the world are looking for a way to protect their intellectual property and thereby their wealth and economic position from free riders and the acquisitive actions of their own trade rivals in the global market place.

Intellectual property is governed by the "intellectual property bargain" under the United States law. The law safeguards economic incentives for the protection of intellectual property by granting individuals the monopoly right to exploit their works for a limited time. In exchange, society benefits from the flow of artistic and innovative works into the market and from technological development.

Ultimately, the works so created will become available after the term of exclusive use expires. Individual property rights are in a delicate balance with the goal of ensuring that the public benefits. The spirit of the United States copyright law is enshrined in the 1909 House of Representatives report that accompanied the Copyright Act, which affirmed that the protection is not based upon any natural right that the author has in his writings. Protection is not given for the benefit of the author but for the benefit and the welfare of the public which will be served and progress of science and useful arts will be promoted, in that it will stimulate writing and invention.

The question regarding software is whether society benefits more from affording creators broad, enduring and exclusive rights to foster creativity than from limiting their rights in order to encourage adaptation and innovation by others. Each country must achieve a public policy consensus on the contours of legal protection for computer software.

6
An international code of conduct for technology transfer

Technology advances and their rapid diffusion, especially in the area of information, have contributed to the creation of new markets and the transformation of innovation and production processes. These changes and the attendant shift towards global competition require a continual search for alternative strategies by enterprises and for improved policy instruments by governments that would enable them to respond more effectively to the new world environment. Consequently, considerable attention has been given in recent years to the creation of a legal environment conducive to technology transfer and development. This has led a number of governments to formulate laws and regulations relating to the transfer, development, adaptation and diffusion of technology.

•
Most developed countries have introduced changes in their competition laws and enforcement policies on restrictive practices in order to stimulate technological innovation, and have passed laws to protect new technologies.

•
The main focus in developing countries has been on the formulation of policies and legislative instruments for the promotion and encouragement of foreign investments and related technology transfer.

•
Many developing countries have liberalized their investment regime and technology transfer legislation in order to attract more foreign investment. The main approach taken by those countries towards technology transfer has been to focus on effective collaboration between partners involved in transfer arrangements rather than on the control of the contractual aspects of transactions.

•
More recently, a number of developing countries have also modified their intellectual property legislation to strengthen protection of intellectual property rights or to introduce new enforcement measures.

Increasing liberalization trends, adoption and implementation of structural adjustment programmes, changes in the international division of labour and greater cooperative arrangements among enterprises have, in a period of rapid technological change, created a new setting for investment and technology flows.

While it is true that technology is vital for achieving economic development and sustaining competitiveness, the process of gaining technological capability is not instantaneous, costless or automatic, even if the technology was well diffused elsewhere. Apart from physical inputs, it would call for various new skills, technical information and services, contract research facilities, and interactions with other firms, equipment suppliers, standards' bodies, and so on. The setting up of this dense network of cooperation would require the development of special skills and a favourable economic, institutional and legal environment.

All countries, particularly developing countries, could benefit from imported technologies to establish and strengthen local technological capability, including, inter alia, the ability to acquire, absorb and adapt new and emerging technology, and to improve their international competitiveness. Such technologies would be obtained largely through foreign direct investment, including joint ventures and capital goods imports. However, in recent years, other channels of transferring technology such as licensing, management contracts, subcontracting and franchising have also grown in importance, including those within the framework of strategic technological partnerships.

Foreign direct investment is attracted most strongly to those countries that have adopted measures to strengthen their domestic technological capability and created an overall policy framework conducive to innovation, investment in infrastructure, intellectual property protection, human capital formation and a stable macroeconomic and regulatory environment. Yet government efforts have not necessarily produced the desired effects in terms of additional investment and technology 

flows by firms. In most developing countries, the process of technological capability-building might be hampered by, inter alia, declining rates of investment, misallocation of resources, external imbalances, lack of diverse and sophisticated skills, weak linkages between domestic R&D institutes and enterprises as well as unfavourable external factors. In that context, the problems faced by developing countries, particularly the least-developed countries, and countries in transition require special consideration, particularly with respect to their need to formulate appropriate strategies on foreign direct investment and transfer of technology.

Some analysts affirm that efforts towards promoting technology transfer and technological capability-building in developing countries and countries in transition need to be coupled with market-based trade and investment policy and pricing systems, and with a stable macroeconomic environment for business activity conducive to overall economic growth and employment. In order to, maximize the efficient use of technology, technology transfer must take place, particularly in the case of developing countries, either as part of international commerce, or included within bilateral or multilateral assistance programmes.

While the role of government remains vital in the process of capability-building, there is a need for closer collaboration between business, academia and government in order to take into account the motivations and needs of the production sector in the formulation of policies. However, differences in levels of economic and technological development may call for different sets of policy mix and approaches towards capacity-building.

The Final Act embodying the results of the Uruguay Round of Multilateral Trade Negotiations was adopted on 15 April 1994. The Final Act includes the "Agreement on Trade-Related Aspects of Intellectual Property Rights, Including Trade in Counterfeit Goods". The Agreement allows for "national measures" to prevent the "abuse" of intellectual property rights or practices which unreasonably restrain trade (Article 8, § 2; Article 31 (k)). It also addresses "licensing practices" which may have adverse effects on trade or on competition and which member States may control through appropriate measures (Article 40). In doing so, the Agreement provides, for the first time in an internationally binding instrument, a number of rules on restrictive practices in licensing contracts.

It recognizes that some licensing practices pertaining to intellectual property rights which restrain competition may have adverse effects on trade and may impede the transfer and dissemination of technology (Article 40.1). The Agreement does not deal in detail with those practices that have been widely discussed in the process of the elaboration of the draft code of conduct. Therefore, countries are free to specify in their legislation "licensing practices or conditions that may in particular cases constitute an abuse of intellectual property rights having an adverse effect on competition in the relevant market" (Article 40.2). The last qualification, namely "adverse effect on competition" is tantamount to the so-called "competition test" for evaluating practices which may be deemed abusive. The provision in question provides a few examples: exclusive grant-back conditions, conditions preventing challenges to validity and coercive package licensing.

Fourteen practices have been deemed restrictive in chapter 4 of the draft code of conduct5: grant‑back provisions; challenge to validity; exclusive dealings; restrictions on research; restrictions on use of personnel; price-fixing; restrictions on adaptations; exclusive sales or representation agreements; tying arrangements; export restrictions; patent-pool or cross-licensing arrangements 

and other arrangements; restrictions on publicity; payments and other obligations after expiration of industrial property rights; and restrictions after expiration of arrangement.
The preamble, objectives and principles of the draft code reflect the concerns and motivations of different groups of countries in the sense that an international code of conduct should be an instrument through which to facilitate and promote the transfer of technology process, to reconcile differences in the approaches and experiences of countries concerning the transfer of technology, to give guidance and provide a framework for national legislation in the field of technology transfer and thus further the convergence of national laws, and to remedy abusive or anticompetitive practices in transfer of technology agreements. These motivations and concerns have found specific expression in the structure and coverage of the draft code, the centre-piece of which was chapter 4, which deals with restrictive practices. However, the positions of the various groups of countries on the provisions dealing with transfer of technology transactions, particularly in the area of licensing practices, were influenced by existing policies and by prevailing conceptual approaches to international transfer of technology and technological development which have since undergone variations.

Recent years have witnessed a growing recognition of the importance of collaboration among enterprises in the transfer of technology and technological capability-building, the need to take advantage of opportunities to enter into various cooperative arrangements, the increasing emphasis in government policies on attracting foreign direct investment and promoting technology transfer, the relaxation of control on restrictive practices, the increasing concerns about the effect of technology on the environment and the growing accent on the creation of a stable legal framework conducive to transfer of technology which involves various economic agents in the process. Laws governing intellectual property rights are considered a key element in the strategic thinking of enterprises and governments and an important means used by firms to safeguard their technological assets.

These developments, which have given rise to conceptual and policy shifts, are of unique relevance to the discussions on the draft code of conduct. This uniqueness arises, in particular, from the effect of such developments on international technology transfer which calls on the international community in the new economic environment to identify new parameters for a healthy competition that would be valid for all parties in an integrated world market. It would, therefore, be important to assess the specific implications of these developments on the international transfer of technology, particularly to developing countries, and assess their possible effects for enterprise and intergovernmental cooperation on the transfer of technology, including the identification of possible rules and principles which might enhance the stability and predictability required for such cooperation.

In light of the above, the Secretary-General of UNCTAD opined that the negotiations then in progress on the current draft code of conduct should be formally suspended. More study should be undertaken on the above factors in order to reconcile past differences and to facilitate the achievement of a better understanding of the principles which should govern international cooperation in the area of technology today, before the code could become a reality.

7
Effects of technology protection on developing countries

One Latin American analyst affirms that when considering strategies for market domination, one has to consider technological protection. Arthur Cardozo6 argues that the existing system of patents is unfavourable to developing countries. It has enabled patent owners to effectively control Latin American markets. In the last 40 years, Latin American countries have granted many patents to international corporations for products never used by such corporations in these grantor countries. The patents served to block future local competitors from producing such items in the future7. UNCTAD/WIPO research findings in 1975 affirm that of the 95 per cent of patents in force, 84 per cent are not owned by local inventors, but by foreigners who have never used their patents in developing countries.8 

Brazil is a case in point, where in the 1980s no fewer than 75 per cent of patent registrations were made by persons not residing in Brazil. In most Latin American countries, almost 30 per cent of patent applications come from North American companies, 13 per cent from German companies, 5.5 per cent from French companies and 4 per cent from Japanese companies. Developed countries urge developing countries to update or put in force a legal system to ensure the property rights of their nationals. Emphasis is given to the duration of the rights, the type of inventions to which protection must be afforded, obligatory licensing, revocation of patents granted and never used, all to favour foreign companies.

One wonders whether the call for developing countries to improve their industrial property laws is in their best interest. Such laws effectively reduce their nationals' access to technology, competition is impossible on the local market and developed nations manage to control local markets. Intellectual property protection is a must, and what is needed is a well thought out plan to offer this protection which fosters development in developing countries, a plan which is just and balanced in an internationally competitive tomorrow.

8
Technological accumulation and industrial growth

8.1
Evaluating enterprises' technology requirements

These requirements vary. Generally speaking there are:

–
The essential or basic needs of the population which are often poorly expressed. So that they are better understood and formulated properly, experts should preferably be from the same country.

–
The requirements of small enterprises, which are usually private.

–
The needs of large enterprises, most of which are partly or totally controlled by the State in developing countries.

The means of evaluation are specific to each case. Small enterprises will call on technical agencies or on experts, most of whom are foreign. Large enterprises which are already established and possess the means to evaluate their technology requirements generally make their own technological choices.

8.2
Finding the right technology

Once the technology requirements have been identified and prioritized, the question arises as to how best to meet them. The following three-stage approach might be adopted:

–
Creation of an intermediation body: Some such mechanism is needed between the user and information sources. Its main task will be to express the user's needs in terms of technology.

–
Search for technical information: This may be national and international. At national level, with the assistance of the intermediation body the user may seek information from national research and documentation centres. In their replies the latter must give priority to local technology thus enhancing its value. If the demand cannot be met nationally the user may look to technology available abroad, starting with the immediate environment, with the aim of acquisition rather than passive consumption.


At international level, with the help of the intermediation body the user may contact organizations specializing in technical information such as the European Patent Office (EPO) and the African Intellectual Property Organization (AIPO).

–
Decision: Assisted by the intermediation body, the user will analyse the documentation and select the most relevant information and reach a decision.

8.3
Technological accumulation and industrial growth

Many economic theories assume that developing countries can benefit greatly from the international diffusion of high-productivity technologies already available in the advanced industrial economies. The models underlying such arguments draw a clear distinction between innovation and diffusion; and developing countries, it is argued, can benefit from the diffusion of industrial technologies without incurring the costs of technological innovation. The expectation is that given a reasonably rapid rate of investment in the physical capital in which the technologies are embodied (and learning the basic skills to operate them efficiently), developing countries can achieve high rates of growth of labour productivity in industry and also of total factor productivity.

Analysts argue, however, that such optimistic expectations about the diffusion of industrial technology to developing countries are misplaced. In economies that are considered "borrowers" of ready-made technology from more technologically advanced economies, technological accumulation is misrepresented as a process of accumulating technology that is largely included in physical capital. This process does not lead to the industrial growth envisioned. Also the process of technical change in leading dynamic industries in developing countries bears little resemblance to the technology adoption process in conventional innovation-diffusion models.

From their analysis of technological accumulation in developed, developing and former centrally planned economies, Bell and Pavitt9 have reached the following conclusions:

1)
The model of technical change based simply on the adoption of new vintages of machinery, accompanied by blueprints and operating instructions and followed by productivity improvements resulting automatically from experience in production is inadequate.

•
Such a model ignores the investment in intangible capital necessary not just to operate machines but to "choose" them in the first place, to improve their performance once acquired, to replicate them and further develop them and the products they produce and to lay the basis for related and higher value-added activities in the future.

•
Such a model ignores the key role of the stock of resources for generating and managing change that has been described as ''technological capabilities'', and it ignores the conscious and deliberate learning required to accumulate those resources.

2)
Change-generating resources have become increasingly complex and specialized.

•
They have become increasingly differentiated from the resources required to use given technologies (production capacity), and they in themselves are now increasingly differentiated into, for example, resources for design, production engineering, quality control, R&D and even basic research.

•
Knowledge and skills throughout the operating work-force are additional resources needed for the routine use of unchanging technologies.

3)
The learning processes by which those resources are accumulated are also becoming increasingly complex and specialised.

•
Although formal education and training in institutions outside industry provide bases of skill, this has to be augmented by learning within firms. Intra-firm training is key to enable the accumulating of a particular area of competence.

4)
Learning activities - their nature, determinants and dynamic economic effects - should now be the focus of analytical and policy attention to enable technological accumulation to enable industrial growth.

9
Technological transfer through multinational corporations and centres of excellence

9.1
Multinational corporations

The ability to create, develop, protect and transfer know-how will be a key capability to enhance future competitiveness among multinational firms (MNCs). When MNCs transfer technology to developing countries, these countries and the labour force become skilled in new technologies and such a process can lead to a development of the countries' technological base. An analysis on the transfer processes of MNCs in the electrotechnical and electronics fields as well as in the motor industry have identified some key tasks of know-how transfer:10
•
the development of long-term competencies in relevant business processes and technologies by pooling resources and leveraging know-how;

•
continuous improvement of business process through joint projects, specific information exchange, etc.;

•
redesign of business process and improvements in one unit based on concepts or technologies "bought" from other units via rotation of managers, secondments, or use of consultancy services;

•
standardization of products and processes across the firm (quality standards, etc.);

•
transfer of products from one plant to another;

•
planning new factories;

•
general information and experience exchange through conferences, visits, meetings, in‑house journals and reports, etc.

Technology transfer tasks and patterns throughout MNCs are strongly influenced by the internationalization strategy and organization and the distribution of tasks among plants in particular.

The major obstacles that hinder an effective diffusion of expertise throughout a corporation include:

1)
Management may not be committed to know-how transfer and employees consider knowledge as a private weapon to secure their position. As long as there is no clear mission statement at corporate and business unit level stating that developing the know-how base of the corporation is everybody's task, and until management acts accordingly, know-how transfer will be seen as "benevolent" activity.

2)
Know-how transfer may be organized around individual technologies (e.g. how to improve welding quality) and does not take into account complete business processes which foster greater competitiveness (e.g. the assembly of printed circuits of a specific complexity, high volume and product life-cycle of 15 months in a specific business environment).

3)
Up-to-date, target-group-oriented information on "best practices" within the corporation and with competitors is either not available or not easily accessible. As process know-how is often embedded in knowledge that cannot be transferred by reports but must be communicated by people with specific expertise, it is often time consuming to find out "who knows what".

To enable the MNCs to overcome these obstacles, some analysts propose the creation of a market of know-how exchange within the corporation. Know-how transfer becomes a service process in the corporation.

9.2
Centres of excellence

The establishment of centres of excellence is part of an ITU project to develop telecommunications in the public and private sectors in a number of countries. Their purpose is to respond to the training needs of a sector which is highly innovative. At the same time they serve as a forum for discussion on innovation and the evolution of telecommunication development, management, marketing and operation techniques.

Their function is to train policy-makers and regulators in the countries concerned to establish and identify priorities in the sector, to train corporate directors in the management of telecommunication networks and to train personnel in network and service operation and maintenance.

They provide the following services:

–
Organization of training courses on topical aspects of telecommunications. The subjects and content are regularly updated.

–
Organization of seminars, symposia and workshops on new technologies, led by international experts.

–
Preparation of training and reference materials.

The courses and subjects are chosen in consultation with the countries covered by the centre's activities. Each centre has a body that coordinates time and equipment requirements with potential customers. The centres specialize in technology transfers, which are conducted by experts with the use of appropriate logistic resources (distance training, videoconferencing). International experts are in charge of training personnel in developing countries. Technology transfers conducted through centres of excellence have a number of spin-offs for the beneficiary countries.

–
Financial benefits: The cost of training is low. Centres of excellence offer training through videoconferencing. The investment in setting up distance-training activities enables the centre to offer the service at very competitive prices.

–
Number of beneficiaries: There is no constraint on the number of trainees and no expenditure on travel. All that trainees need is a terminal that can be connected to the centre's network.

10
Consortia in ITC industries

Consortia play a complex role in today's market structure that is aimed at creating technologically integrated business communities. Consortia now operate as a global system, where not all companies participate in consortia technical committees for efficiency reasons.

Hawkins11 has defined a consortium as an informal alliance of firms, organizations and (sometimes) individuals financed by membership fees for the purpose of coordinating technological and market development activities. Consortia have most of the organizational characteristics of voluntary trade, professional and industry associations. Some consortia have adopted the same kinds of advisory, training and advocacy activities as commonly undertaken by trade and industry associations. Membership in some consortia is open to all interested parties while for others membership can be restricted according to specific professional, industrial or commercial affiliations.

Irrespective of the objectives and structures of individual consortia, they have become a distinct class of organization. To greater or lesser degrees, all consortia display all of the following attributes:

•
All consortia had their origins in major ICT industry and market restructuring initiatives, mostly those that occurred over the past six to ten years.

•
Although some consortia concentrate on market research, information sharing, or the coordination of R&D, all consortia are oriented to some significant extent on the publication and/or implementation of technical specifications developed or otherwise supported by their members. Most of these outputs appear as "publicly available specifications" (PAS) - i.e. they are available on a non-discriminatory basis to members and non‑members (most are distributed free, or at relatively trivial cost).

•
Consortia are aimed at breaching traditional sector boundaries between "public" and "private" networking by concentrating on specific product and service environments - such as object-oriented programming, teleconferencing, operating systems, transmission technologies, video compression, digital broadcasting or network management.

•
Consortia employ working methods in their technical programmes that are generally very similar to SDO (standards development organizations) practices.

•
Most consortia were established by "core" groups of founder members, made up mostly of multinational ICT supply firms and/or large national public telecommunication network operators.

•
Consortia are accountable only to their own members.

There is never a guarantee that all consortia members will be able or willing to contribute technically on an equitable basis, and "free rider" problems do arise. One possible function of consortia is the pooling of knowledge and competencies as codified and protected by copyrights and patents. However the situation here too is somewhat obscure, for example a limited search of the United State Patent Office database made early in 1998 revealed no evidence that consortia are becoming patent assignees.

It seems that the major multinationals are those most to benefit from consortia. They benefit less from opportunities to encourage standardization, than from the strategic position the consortia affords for exploiting new networking environments.

A recent study of the European Commission has developed a new approach to classifying groupings of ICT interests. Incumbents are existing suppliers of telecommunication and computer products and services with an extensive installed base of technology linked to an established customer base; insurgents are newer firms seeking to build market shares for goods and services based on new technology; and virtual communities are centred around emerging configurations of dominant users of networked services, especially on the Internet.

The incumbent and insurgent perspectives led most of the consortia formation that occurred throughout the 1990s. In setting up consortia, incumbents were looking for new ways to maintain and increase revenues by maximising and enhancing existing investments in network facilities in order to exploit the commercial possibilities of these new markets for electronic services. The insurgents sought to use consortia to develop market share quickly by breaking up some of the vertical integration that still exist among incumbents. This saw the birth of consortia like OMG, IMA and the Open Group which focused more on the articulations between software, digitized content and networked services than on platforms and network facilities as such.

Today, consortia are not stand-alone organizations. An international system has evolved in which communication and coordination are achieved primarily through inter-organizational alliances and through cross-membership by firms large enough to have the resources, technological scope and logistical acumen to span the entire system.

The logistical and resource limit for most small and medium-sized enterprises, and even for large user firms, would be to monitor and perhaps contribute to the work of at most a handful of consortia. The systemic nature of the consortia phenomenon could create avenues for smaller and more peripheral stakeholders to get connected with the whole technology coordination context through selective participation in only a few key consortia. But no consortium has mechanisms in place to facilitate this outcome, and selective participation has not been the strategy of ICT suppliers thus far. Policy-makers, some analysts warn, must be vigilant to prevent business communities stimulated by consortia from becoming technological ghettoes.

11
Technology acquisition by enterprise incubators and small manufacturing enterprises

11.1
Enterprise incubators

Technology transfer takes place not only between national or regional entities but also, at the initial stage, between research centres (laboratories, universities, technical colleges) and enterprises, the end-users of the technology product. An enterprise incubator is an interface between industry and 

academia which allows these two apparently quite different worlds to communicate. Essentially, it fulfils two functions. First, it serves as a translator, transposing the enterprise's problem into a language comprehensible to the researcher, and then translating the latter's answer into terms understood by the enterprise. Secondly, it is a "time adaptor" connecting the enterprise creator, which wants an immediate answer, to the research centre, which has little thought for time. The incubator is thus the link through which the enterprise can obtain from the research centre a prompt technological response to a specific problem.

The incubator serves as an interface not only for its own "offspring" but for all enterprises in the region, acting as a catalyst for new enterprises and a "dispensary" for existing small and medium-sized enterprises and industries should they become vulnerable or encounter some technological problem requiring intervention by a research centre.

In all parts of the world there are bodies specializing in the small enterprise/research centre interface which translate the enterprise's technological needs and provide research centres with what they lack in terms of know-how, logistical support, administrative staff and relations with enterprises. As a rule incubators work in partnership with such bodies or subcontract their interface activities.

11.2
Small manufacturing enterprises

Small manufacturing enterprises (SMEs) are stand-alone or unlinked enterprises which do not have access to technology through a parent company or network partners. Many produce for the local market, and those which are export oriented often do not have close relations with their clients, or else their clients are not in a position to provide assistance. Other SMEs compete with foreign companies in the local market and the foreign competitor will be reluctant to provide assistance. State enterprises are a third category of unlinked firms especially when these concentrate on the domestic market and have a monopoly.

Case studies conducted by ILO12 show that such SMEs have seven main sources of know-how and these are combined and used simultaneously or consecutively at different stages of enterprise development:

•
Sellers of equipment or machinery. These are often the first source approached if a company wants to establish itself, extend operations or introduce innovative technology. Equipment sellers not only train personnel to use the equipment but often assist in production methods.

•
Former employees of foreign companies, either hired as managers or technical staff or brought in to found a new company.

•
Informal linkages with other local or foreign companies.

•
Training and consultancy services provided by commercial institutions or non-profit organizations such as national productivity centres.

•
Study visits abroad or to advanced companies in the country

•
Foster parent schemes, designed so that bigger enterprises assist SMEs in upgrading performance without any formal business link with the enterprise assisted. In Indonesia the Astra Group is known for this kind of support to SMEs.

•
Twinning arrangements. For the purpose of cooperation between similar enterprises operating in different settings. For example, cooperation between the Paris metro and the Cairo underground was organized through a technical cooperation project with the aim of upgrading performance in Cairo.

Caridad Aspiras has analysed the phenomenon of technology transfer in the Philippines13. Her analysis of Philippine SMEs has brought to her attention some of the criteria to be considered in transferring productivity and quality improvement techniques to SMEs:

•
Type of ownership: technology transfer is easier in firms with an owner-manager, as decision-making is simpler and rests entirely with the owner, who can easily integrate new approaches into the company's policies and programmes.

•
Management style, which in SMEs tends to be informal but autocratic. Training should also be carried out in a less formal atmosphere, frequent consultation with the owner is however necessary to gain the required support.

•
Level of education of employees: most employees have little education, the learning process is slow and any new technology should be presented in a way that they can easily understand.

•
Corporate culture, which tends to treat employees, supervisors and managers like a big family. The transfer process should not run counter to such values.

•
Market orientation: technology transfer is much easier to export-oriented companies than to local-oriented companies. Export-oriented companies are obliged to cope with the quality requirements of their market. 

Measures that enable SMEs to carry out the transfer process include:

Develop the interest of owners/managers in the technology through:

1)
Workshops on productivity concepts and approaches to improving productivity, and the roles and responsibilities of top management in promoting and sustaining the programme.

2)
The provision of reading materials such as brochures or flyers on the technologies concerned.

3)
Organized study missions to companies employing productivity improvement technologies.

Gain the commitment of owners/managers to technology transfer

•
Encourage workers' participation. Consultation with key employees or workers' representatives if the company is unionized is an effective means of encouraging workers to become involved in the technology transfer.

•
Train and develop the skills of employees. Training should deal with the technology itself, basic tools and techniques, step-by-step application, and the roles and responsibilities of key people at all levels.

•
Set up the organizational support mechanism. The roles and responsibilities of key people involved in installing the technology should be identified during this stage. A timetable for transfer should be agreed between employees, managers and consultants.

•
Arrange a pilot application of productivity and quality techniques.
•
Conduct regular monitoring or audits to assess performance and employees' progress in applying productivity tools and techniques.

•
Organize follow-up programmes or activities such as further training in the use of tools and techniques, data gathering and meetings.

•
Maintain the programme by publicizing the results, providing recognition, rewards and incentives.

12
The role of national productivity centres in technology transfer

A major problem for SMEs is to identify possible sources of assistance. The know-how brokers such as Chambers of Commerce, national productivity centres (NPCs), trade fairs, seminars, study visits and specialized journals play a key role in linking know-how supplier and recipient.

Case studies conducted in the Philippines, Thailand and Indonesia demonstrate the important role that NPCs can play both in the first phase, as know-how brokers providing a platform for the presentation of new experiences, and in the second phase, as consultants and training institutions linking local consultants and foreign consultants, who would otherwise be out of reach, especially for SMEs. NPCs also provide the possibility of grouping a number of enterprises together to initiate a "learning from each other" process. 

Gender and technology

It is said that there is generally a lack of feminist theoretical attention to technology.14 However empirical studies and evidence show that theoretical interest in gender and technology is now gaining ground. Cynthia Cockburn has held that the story of the relationship of gender and technology is not simply one where women simply reject engineering technology because of its perceived masculinity. Her studies involve analyses of the ways in which hierarchies of skills come about and the ways in which women's and men's skills become defined in relation to technology. These are not fixed nor are they absolute. Women's relationships to technology are not determinate and often are ambivalent; indeed women may desire to acquire "technical" skills because of their perceived status rather than shun them because of their apparent masculinity. 

13
Digital recording technologies - The potential for developing countries

The promise of digital technology is based on the inherent qualities of the technology:

•
Text, data, voice, graphics, video and other images and computer programs may be digitally recorded on a common medium, such as an optical disk. They may also be stored in data banks of computer systems for online access.

•
Using computer software, it is easy to modify and manipulate the objects, for example to change their size, shape, style, colour, aspect ratio. The fact that computer programs may be embedded in the same media as the other objects, means that not only can one distribute the digitally recorded objects but also define arbitrary relationships between them.

•
It is relatively easy to encrypt and compress the objects. Digital representation, recording and transmission is always encoded. Therefore, the owner of the technology can restrict access only to authorized users. Even if the dissemination is by direct broadcast satellites over a wide area, the receiver may need precise descrambling devices or appropriate software to correctly interpret the information.

•
Transmission over communication channels is possible without loss of quality.

•
Digital recording representations have a natural ability to be compatible with new technologies and a diverse variety of hardware platforms and software environments.

•
The cost is low for the level of quality achievable. The objects may be copied and reproduced without loss of quality, and their quality may even be enhanced and improved.

•
Digital technology may be used to monitor usage of all sorts of processes and events including the objects recorded using the technology.
Digital technologies have very significant potential for all countries.

Developing countries have an opportunity to leapfrog the stages of economic development which are characterized by information starvation. Their rich cultural heritage can be preserved for posterity on high-quality digital recordings. This potential can be realized only if appropriate investments are made in infrastructure development.

Digital technology will tend to homogenize the world for better or worse. Today Coke and Pepsi are available practically all over the world, as are cable television telecasts on CNN and BBC. Entities like businesses, educational institutions, governments, social organizations, students, investors and others use networks for electronic mail, bulletin boards, information access, etc. This has already significantly changed ways of working and thinking, relatively more so in the developed countries. The developing countries also want the benefits of the linkages to the global economies. The well worn cliché, information is power, has taken on strategic overtones.

The wider use of online digital recordings will further extend this revolution. It is likely to take the world more towards the ideal free markets of economic theory. It must be emphasized that the impact of digital technology is not merely related to the laws of intellectual property and the sharing of the spoils amongst the various economic right holders: it also raises significant issues of development.

Developing countries are technology followers, dependent on the developing countries, which are the technology pacesetters. 

This dependence lies in the areas of pricing and access to:

•
technology;

•
products and services;

•
databases containing the digitally represented objects;

•
mechanisms to the user's home, office or mobile platform;

•
new marketing and distribution methods for intellectual property;

•
training and support to allow effective use.

There will be widespread economic dependence, and occasionally, mission-critical dependence on information in our globally interlinked economy. This dependence may aggravate the issues relating to trade agreements. It may also raise additional issues of liability, malpractice, insurance, etc. There is probably a need to evolve a set of moral rights for users in addition to those of authors.

Many developing countries have a fear of the information tap being shut off due to changes in global strategies of the technology leaders. 

They have already experienced this in the fields of computers, nuclear and space technology. Information technology has the characteristic that it cuts across almost all fields of science, technology, arts and the humanities. The strategic impact of sudden denial of access is something that worries many countries - and if it does not, it should! Though some believe that this is very unlikely and that market forces will prevent the occurrence of such events, not all analysts share that optimism.

For example, United States and Japanese firms sell global positioning systems, portable devices, which can tell you where you are anywhere in the world. The models sold to other countries and to commercial customers are programmed to give a poorer accuracy than the model supplied to the United State military. And this is done entirely in the software of the gadget. One hopes that commercial information in digital recordings will not be filtered to different levels of accuracy for different countries and users. This tendency may tend to aggravate strategic and trade-related issues between nations and power blocks and could force us to rethink the fundamental and hallowed premises of intellectual property laws relating to the universal economic rights of owners of intellectual property.

Thus, intellectual property rights need protection, not only for the authors but also for the end users of the information. Polluted waters have a very significant downstream effect but little impact, if any, at the source of the river.

14
Evaluation of experience and suggestions

International experience shows that the regulation of technology import agreements can play an important role in promoting technological development in developing countries. Studies show that overall, the results are positive particularly as regards stemming currency outflows, improving conditions for the acquisition of technology and making national enterprises aware of the issues involved in choosing technologies and negotiating and implementing agreements. 

But problems have been identified as well. They are largely the result of too much bureaucracy and intervention. First, a lack of flexibility can lead to a decline in the entry of foreign technology, an attitude of rejection on the part of foreign technology suppliers or investors and to parallel agreements between contractors. Secondly, many supervisory bodies overlook the time factor. An overlong evaluation period may prevent market opportunities from being exploited and thwart investment projects. Thirdly, government intervention in contract negotiations may be construed by local enterprises as releasing them from any responsibility in the negotiations. Lastly, in a few countries there is a tendency to oversee all types of contracts, which means less thorough evaluation of really important agreements and/or more registrations. 

Regulation must not overlook the role played by public and private enterprises in the technological development process. If the legal and formal aspects are overemphasized and the specific circumstances of the local company and the investment project are overlooked, discrepancies may arise between the company's objectives and those of the supervisory body, which will reduce technology flows or give rise to "gentlemen's agreements". 

This observation is largely responsible for the shift towards more flexible laws on technology transfer. Supervisory bodies must promote dialogue with enterprises if the latter are to contribute to the country's technological development. Advice and assistance may be more effective than orders.

With that in mind, such bodies should adopt a more "dynamic" attitude instead of the "passive" and defensive approach of simply overseeing the terms and conditions of contracts. They need to forge closer links with the local scientific and technological infrastructure (research centres, technical centres, consultancy and engineering enterprises, industrial enterprises) and play a more effective role in promoting real mastery of imported technologies.

To be effective, technology transfer must focus on people so as to create a dynamic between the acquired technology and its mastery and adaptation on the one hand, and human resource development on the other. The aim is to move beyond mere consumption of ready-made technologies so that developing countries gain access to technology production and partnership rather than relying on assistance.

(
States would be well advised to acquire the means to evaluate their technology requirements themselves, taking account of people's essential needs, the country's natural and human resources and political aims such as export objectives.

(
When a large new enterprise is created, advice should be sought from national consultants competing on a par with foreign consultants. 

(
National and/or regional technology observatories might be established as a source of technological information.

(
Study of the problems of satisfying technological requirements has shown the need for intermediation structures.

(
Whether such structures are to be national or regional should be determined on a case-by-case basis. They should not be too rigid and their continuity must be ensured.

(
National legislation must be adapted to the country's technology transfer policy, particularly investment codes.

(
Machinery should be set up to centralize all information on public, private or joint partner‑search agencies and compile nationwide information on sources of financing to supplement own funds.

(
Experts should be trained in financial institutions in developing countries to carry out feasibility studies and in particular to assess the technological value of projects.

(
Entrepreneurs in the South should be encouraged to set up joint ventures as a means of amassing enough equity to finance investments in developing countries.

(
More financing banks should be established. They would acquire shares in companies to be set up in developing countries enabling them to acquire the equipment and technology they need for start-up. Companies in the South wishing to acquire new technology could increase their equity by issuing preferred shares. The shares would be non-cumulative and would be acquired by suppliers in the North in exchange for know-how and training.

(
The civil service should carry out an impartial audit to satisfy itself that enterprises receiving aid and subsidies for innovation put them to good use.

(
Company managers must be given basic technical training as well as management training, since the life of the enterprise is in their hands. They need both management skills and technical know-how.

(
At the start of any project a study must be conducted to determine training needs and objectives, staff recruitment and training programmes.

(
Training for project implementation should be allocated a percentage of the amount budgeted for continuous training. It should focus mainly on the techniques used, the characteristics of the plant, the equipment acquired and maintenance.

(
Technical assistance contracts should contain specific provisions on the number of national or foreign residents at a given grade, the number of middle- or high-level technicians (national or foreign) and training plans for each staff category. 

(
In larger enterprises innovation is the task of the R&D unit. Small enterprises should be encouraged to form economic interest groupings within their sector with a view to pooling innovative R&D efforts.

(
Wider use could be made of the system of awards for original innovations by local companies, giving maximum publicity to winners.

(
Scientific and technical information bodies in industrial countries should help developing countries to set up similar institutions.

(
Regional grants for accessible innovations could be instituted. They would attributed by regional centres or centres of excellence.

(
Tax incentives for enterprise innovation must be introduced in the tax systems of developing countries.

It is also necessary to:

(
Extend the role of national research institutions and laboratories to enable them to use the results of their research in a prototype or a demonstration project. 

(
Recognize although development of research results will involve public funds and the State (loans, advances or shares in equity), the enterprise itself must be encouraged to invest directly as early as possible.

(
Promote the involvement and commitment of researchers and management in developing and marketing the results of their work.

(
Seek to interest researchers in having the results of their work used rather than published and encourage them to actively assist industrialists.

(
Promote the establishment in universities of facilities to test and evaluate the industrial scope of research results.

(
Promote the establishment of "industrial incubators", where entrepreneurs with good ideas but insufficient means are afforded facilities to start up operations.

(
Develop research by enhancing the status of researchers in developing countries so as to create a technological environment conducive to innovation.

(
Set up a network of centres for scientific information and technological development in developing countries.

ENDNOTES

� 	Digital Planet, The Global Information Economy, World Information Technology and Services Alliance (WITSA), United States, October 1998.


2 	M.A.T. de Silva: Transfer and Utilization of Technology, A country study of the Kingdom of Bhutan. United Nations Conference on Trade and Development (UNCTAD).


3 	Warshofsky, Fred: The Patent Wars: the Battle to Own the World's Technology, John Wiley and Sons, Inc. United States of America, 1994, Page 6.


4 	Gadbaw, R. Michael, and Richards, Timothy J. editors, Intellectual Property Rights: Global Consensus, Global Conflict, Boulder, Colo.: Westview Press, 1988.


5 	Discussed in Negotiations on an international code of conduct on the transfer of technology, United Nations Conference on an International Code of Conduct on the Transfer of Technology, Report by the Secretary-General of UNCTAD, 1995.


6 	Camara Cardozo, Arthur, Consideraciones sobre el tema de la protección technologica en los paises en desarrollo, in Reflecciones de Caracas, Taller de Especialistas en Política Technológica, Caracas, 1990, UNCTAD & PRODEC.


7 	Vaitsos, C.V., Patents Revisited: Their Function in developing countries.


8 	The Role of the Patent System in the Transfer of Technology to developing Countries, United Nations, New York, 1975.


9 	In, Technology, Globalisation and Economic Performance, edited by Daniele Archibugi and Jonathan Michie, Cambridge University Press, 1997.


10 	North, Klaus, Localizing global production - Know-how transfer in international manufacturing, International Labour Organization, Geneva, 1997.


11 	Hawkins, Richard: The rise of consortia in the information and communication technology industries: emerging implications for policy, In Telecommunications Policy 23 (1999) 159-173.


12 	North, Klaus, Localizing global production - Know-how transfer in international manufacturing, International Labour Organization, Geneva, 1997.


13 	Transfer of productivity and quality improvement techniques to four small and medium-sized enterprises by Caridad Aspiras, PDC, the Philippines.


14 	Adam, Alison, Artificial Knowing - Gender and the Thinking Machine. Routledge, London, 1998.





i 	The sheer bulk of the sector's contribution is enormous. ICT was responsible for USD 1.8 trillion in spending in 1997, approximately 6 per cent of the aggregate global GDP. The explosion in worldwide ICT cuts across traditional barriers. ICT spending has grown in every economy worldwide over the past six years, regardless of GDP or population growth rates. During the period from 1992 to 1997, the Asia-Pacific region, Latin America and Eastern Europe had the fastest-growing ICT spending markets with a five-year average annual growth rates of 14.5, 13.6 and 9.5 per cent respectively.


ii 	Patents are grants issued by a national governmental authority conferring the right to exclude others from making, using or selling their invention within the country. Violations of patent rights are termed infringement or piracy.


Trademarks are words, names, symbols, devices or any combination thereof used by manufacturers or merchants to distinguish them from products that are manufactured or sold by others. Violations of trademark rights are termed counterfeiting and infringement of trademarks.


Copyrights are protection given to creators of original literary, dramatic, musical and certain other intellectual works. Violations are known as infringement or piracy. In 1984, the United States Congress included the protection for semiconductor chips and the templates used in making them (chip masks) under the copyright umbrella.


Trade secrets are information such as formulas, patterns, compilations, programs, devices, methods, techniques or processes that derive independent economic value from not being generally known and which cannot be ascertained by unauthorized persons through proper means because they are subject to reasonable efforts to maintain their secrecy. Violations are termed misappropriation and result from improper acquisition or disclosure.
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