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The Vietnamese government's stated aim is "to apply S&T as the driving force for Viet Nam's economic development" so that it becomes "a modernised and industrialised society by the year 2020" (MOSTE 1998, p. 1). The government further envisages that this will happen in two stages: the government intends initially to obtain, apply, and master imported technologies and subsequently generate new technologies nationally. 

Is this realistic? Can it happen? What is the evidence from other countries? What circumstances and strategic factors in the world of today and tomorrow would the government have to take into account in trying to frame a national strategy to support this aim? What is the evidence of success and failure in the acquisition and assimilation of technology? Are there some central lessons and trends in the processes of selecting and creating comparative advantage through technologies? In this chapter, we examine these questions briefly, with a view to establishing a number of considerations central to the S&T policy review and helping to provide a larger background to the S&T strategy discussions in Viet Nam, leading to the White Paper. 

It bears stating at the outset that the achievement of a modernized, industrialized economy by 2020 (that is, in 20–25 years) would not be unrealistic. Industrial output has been the basis of the rapid economic expansion of many countries, and the time frame for industrial development has been greatly reduced over the past 30 years. Figure 1 shows the time it takes to double per capita output for selected countries. 

This figure show that during the industrial revolution, it took the United Kingdom 58 years to double its per capita output. The United States took 47 years during the middle of the 19th century. During the early years of this century, Japan doubled its per capita output in 34 years. More recently, Brazil doubled its per capita output in 18 years; Korea, in 11 years; and China, in 10 years. The reasons for the dramatic gains in the output of Brazil, Korea, and China over only a very few years are complex and have been the subject of extensive scholarship and considerable dispute, and there is great danger in any oversimplified explanation. What we may safely conclude, however, is that the time frames for industrialization have been shrinking impressively and that dramatic gains in industrial output have been made in recent years. 

Figure 1. Time for per capita output to double. 

But what about the future? Can Viet Nam achieve the same rapid industrialization over the next 20 years that other countries achieved over the previous 20? Certainly Viet Nam confronts a global context different from that Korea, for example, confronted 30 years ago. 

According to an old expression, "When we predict the future the devil laughs." The complexity of global trends today, coupled with the speed of change, should lead us to see a serious caution in this expression. We need to be aware of the forces and trends currently shaping our world and take these as fully as possible into account in policies for the future. But what exactly are these major forces and trends? And if they are so complex and changing so quickly, how can we hope to understand and deal with them? All societies confront these questions today, and much hubris and hypocrisy would attach to anyone pretending to provide answers. In this chapter, we cannot pretend to provide answers but only offer a selective and modest outline of the principal factors to consider. 

Globalization

Viet Nam decided to join and be an active player in the global economic and trading community. A major step in this direction will occur in 2006, when Viet Nam becomes a full member of the Asian Free Trade Area (AFTA). At that point, all tariffs on regional trade must be reduced to 5% or less. A second major step will be when Viet Nam achieves its announced objective of becoming a full member of the World Trade Organization (WTO). Clearly, then, Viet Nam is about to be exposed to the powerful forces and trends involved in globalization. Like the vast majority of nations today, Viet Nam will attempt to turn those forces to national advantage, and it will need to compete for this with other nations. 
Of course, globalization generates much debate, but few serious observers doubt that it is creating a porous world in which long-assumed boundaries are fast decreasing in significance. Globalization means what it says: the denationalization of economic life. Among the strategic factors associated with globalization are the following: 
· Deregulation — The core element of deregulation is the abolition of national controls over the cross-border movement of capital. This has been occurring on an accelerating pace throughout the world. It is moving us progressively toward the abolition of differences between countries and regions, differences that had been built up over the 200-year era of national capitalist economies. The process to global economic interdependence is well advanced.  

· Foreign direct investment — Foreign direct investment (FDI) has expanded dramatically and consistently during the past 15 years, and the trend is expected to continue. FDI exerts pressure on regulatory regimes, almost universally weakened since the early 1980s. This has a good deal to do with tax aversion — international investors seek out low-tax jurisdictions. Falling corporate-tax revenues have also shifted the taxation burden to individuals, and this is forcing social-democratic political parties to abandon their commitments to welfare-state spending. FDI in developing countries exploded in the last 5 years, whereas public financing for development (overseas development assistance [ODA]) stagnated or even declined. In 1990, FDI and ODA were roughly equal, at about 60 billion United States dollars (USD). According to World Bank calculations, for 1996, FDI had increased to more than 320 billion USD, whereas ODA was declining toward 50 billion USD. However, FDI remains highly concentrated in a very few countries.  

· Trade liberalization — Trade liberalization is particularly evident in the reduction and elimination of tariffs, which has become the dominant issue in international relations. Tariff rates throughout the world have been falling rapidly and are now assessed at an average 5%. This decline is expected to continue, with the recently established WTO assuming a role of heightened importance in determining tariff rates.  

· Tightly integrated financial markets — Financial markets, especially the major ones, have become tightly integrated, and this trend will continue. Financial markets have the most sensitive and comprehensive influence on national policies. Their influence is continuous, not episodic. Investors regard each country according to a total package of factors that investors monitor closely, employing either brokerage houses like Goldman Sachs or credit-rating agencies like Moodies. Any change in the package, from macroeconomic policy to labour legislation or expenditure plans, can create a reaction in the market. A political-risk factor is built in explicitly. The penalty for changes not welcomed by the market is a higher cost for capital. This exacts a tax on all citizens and reduces growth and the revenue base. As an obvious result, macroeconomic policies (monetary, fiscal, and expenditure plans) are increasingly becoming homogenized and the possibilities for experimentation become almost nonexistent. This is particularly important because opportunities for macroeconomic experimentation in support of industrialization and export-led growth, available to South Korea, Singapore, and Taiwan in 1960​90, may no longer be available to countries like Viet Nam.  

· Shifting fault lines between rich and poor — Globalization is producing new gains and losses, new winners and losers. The dividing line once assumed to stand between the affluent industrial North and the poorer South is fading. Streeten (1998) offers the rough balance sheet shown in Table 1.  

· Skewed income distribution — In almost all parts of the world, income distribution is becoming more skewed, with larger percentages of wealth concentrated in the privileged 10% of populations and declining percentages of wealth falling to the poorer 20%. Viet Nam has placed a high value on equity as a fundamental socialist principle. Globalization will doubtless challenge the extent to which that value can be preserved and protected.  

· A powerful new transnational stratum of society — A new stratum of society is forming and is increasingly predominant in state-policy formation everywhere. This stratum includes investors, rent seekers, and high-income employees, and their interests derive from individualism decreasingly rooted in the collective social well-being of the individual nation-state. Real transference of power is involved in this. The control of national governments over economic matters is becoming narrowly constrained. The global economy can no longer be managed effectively by a single superpower (for example, as was done by the United Kingdom under Pax Britannica until World War I) or by a combination of superpowers (for example, the United States and the Soviet Union following World War II).  

· Supranational management of the global economy — The global economy must now be managed supranationally, but the existing international institutions, established over decades to deal with growing global interdependence, are found wanting. Summits of world leaders have failed to produce effective plans to tackle global recession and, most particularly, the return of mass unemployment. Financial and economic stability is proving to be far beyond the reach of the Bretton Woods Institutions, and the United Nations has been unable to deal with political instability in such places as Somalia and Bosnia. International attempts to muster cooperation to respond to environmental deterioration have achieved relatively little. Whereas international cooperation is ever more vital, it seems increasingly difficult to achieve.  

· Locational advantage — A key factor of globalization is the extent that corporations are free to produce where they wish and that governments anticipate this by adjusting state policies to retain or attract their facilities. Here the evidence is very clear: companies increasingly have global strategies and states increasingly adapt their taxation systems, labour laws, health and safety regulations, environmental laws, etc., to accommodate these corporations' interests. Some argue that low-wage countries currently contribute only 16% of the world's manufactured exports and that therefore low-wage exports do not threaten wages or employment in richer countries. But no such conclusion can be drawn: a good deal of the phenomena of flexible labour markets (for example, casualization, deunionization, wage cuts, downsizing, outsourcing, and shifts to casual and part-time employment) are preemptive responses to the threat of low-wage exports brought by globalization.  

	Table 1. Globization. 

	Good for 
	Bad for 

	Europe, Japan, and North America 
	Many developing countries 

	East Asia and Southeast Asia 
	Most of Africa 

	Output 
	Employment 

	People with assets 
	People without assets 

	Profits 
	Wages 

	People with high skills 
	People with few skills 

	Educated people 
	Uneducated people 

	Professional, managerial, and technical people 
	Workers 

	Flexible adjusters 
	Rigid adjusters 

	Creditors 
	Debtors

	People independent of public services 
	People dependent on public services 

	Large firms 
	Small firms 

	Men 
	Women, children 

	Strong people 
	Weak people 

	Risk takers 
	Human security 

	Global markets 
	Local communities 

	Sellers of technologically sophisticated products 
	Sellers of primary and standard manufactured products 

	Source: Streeten (1998). 


Whatever the varying viewpoints on, and interpretations of, globalization, sufficient evidence of important structural changes now clearly shows that we are entering a qualitatively new phase in the international system and that the future cannot be clearly predicted. This greatly increases the uncertainties for an S&T policy or strategy and the risks of policy failure. Viet Nam's decision to join with the forces of globalization will necessarily narrow the government's range of policy choices and presents policymakers with the very serious and delicate task of predicting the impact of the global economy on various kinds of national social formation. 

Technological revolution

Behind the forces of globalization is a technological revolution that is fundamentally and radically altering all aspects of business, industry, and manufacturing. At its core are the new information technologies (ITs). These new technologies, based on a constellation of industries growing rapidly in all the leading industrial countries (for example, computers, electronic components, and telecommunications), have already brought vast improvements in technical performance, as well as a dramatic fall and counterinflationary trend in prices. Their revolutionary effects, however, lie in their influencing, although very unevenly, all other sectors and their changing the very nature of industry, economy, and society. Some time ago, a special supplement to The Economist (30 May 1987, entitled "Factory of the Future," succinctly outlined this revolution in industry: 
For the first time in three-quarters of a century the factory is being reinvented from scratch. Long, narrow production lines of men crawling all over them — a feature of manufacturing everywhere since the days of the car-making dynasties — are being ripped apart and replaced with clusters of all-purpose machines huddled in cells run by computers and served by nimble-fingered robots. The whole shape of the industrial landscape is changing in the process. In short nothing less than a whole new style of manufacturing is in the process of being defined.
The complete reorganization of the production system is now taking place and is far more important than any particular discrete piece of equipment. This reinvention of the basis of manufacturing and industry is intensifying, and this trend must be expected to continue. 
Under the title "Change of Techno-Economic Paradigm," Freeman (1992) provided a helpful list of some of the major aspects of the transformation occurring, which is shown in Table 2. 
Two among the many implications of these dramatic shifts for a national S&T policy may be mentioned: 

· These changes will most likely require flexible approaches and a relatively open framework. Many countries have made industrial planning with specific targeting their preferred S&T policy approach, but it would appear to be more appropriate and more likely to produce success under the old paradigm than under the new. A good rule in S&T policy decision-making today is probably to consider the structure of the whole process in relation to a project's goal and to consider in particular the integration of decisions on investment, production, and marketing with those on R&D. This would entail the constant development of technical and economic forecasts and the need to relate these to science policy and R&D decision-making.  

· In Singapore, South Korea, and Taiwan, governments were the critical actors and played a very central and directive role in bringing about development through industrialization. Based on the success of these experiences, many people advocate similar approaches for other countries. The new paradigm suggests, however, that guidance and direction may now be more appropriately and effectively exercised through a gentler touch, based, as Freeman (1992) suggested, on mastery of an inspired vision of an industrial society and its communication. Interestingly, one of the main authors of previous success, Lee Kwan Yew, the former Prime Minister of Singapore, recently suggested that progress now depends increasingly on democratization, as the complexity of modern technology and of organization around it requires a participative approach (The Economist, 9 June 1991).  

	Table 2. Change of technoeconomic paradigm 

	Fordist (old) 
	ITs (new) 

	Energy intensive 
	Information intensive 

	Standardized 
	Customized 

	Rather stable product mix 
	Rapid changes in product mix 

	Dedicated plant and equipment 
	Flexible production systems 

	Automation 
	Systemation 

	Single firm 
	Networks 

	Hierarchical structures 
	Flat horizontal structures 

	Departmental 
	Integrated 

	Product with service 
	Service with products 

	Centralization 
	Distributed intelligence 

	Specialized skills 
	Multiskilling 

	Government ownership, control, and planning 
	Government information coordination and regulation; vision 

	Source: Freeman (1992). 
Note: IT, information technology.


Creating comparative advantage: some lessons and trends from the Southeast Asian experience

According to development theory in the 1960s, technology transfer is the key to economic and social development. The first major United Nations Conference on Science and Technology for Development was held in 1963. The consensus was that the world market is like a "supermarket," filled with technology "available for the taking." The advice given to developing countries was to take advantage of this and to shop wisely. In retrospect, this appears very naive, but it was the view that prevailed during the first development decade of the United Nations. Studies conducted in the early years of the 1970s revealed the following: 
· Far from being obtainable for the exclusive use of a developing country, most technology was only available under restricted conditions (for example, technological know-how remained with its original owner and was not included in the transfer; the goods produced could not be exported legally to other markets).  
· Productivity gains from technologies introduced in developing countries were initially equal to those experienced in industrial countries but subsequently diverged considerably, with gains continuing only in industrial countries. This was essentially due to the fact that continuous innovations and incremental small gains from the same technology occurred in industrial countries, not in developing countries.  

Circumstances have, of course, changed since the 1960s, but lessons can be learned from previous experience. Proprietorship over technology is, if anything, stronger today than it was three decades ago. S&T policy needs to take this carefully into account and to find the appropriate policy instruments to ensure that technological packages promote national interests. Second, the foundations of a continuous process of innovation are of critical importance — more so today than in the past — and must be made integral to S&T policy. 
Experience and research during the 1960&150;80 period also showed that in attempting to establish new export-oriented industries and new areas of R&D work, a developing country usually began with less of an advantage than industrial countries and leading firms. This gave rise to infant-industry policies, with a range of measures (mainly nontariff arrangements) to protect industries in their early years to give them a chance to become established and competitive. Although the approaches varied, infant-industry practices were key components of the strategies of Brazil, Singapore, South Korea, and Taiwan. 
Infant-industry approaches are continuing today, but the much more integrated global economy means these instruments must be more subtle and flexible. Indonesia, for example, has emerged as an internationally competitive exporter of manufactured goods only in the past 10 years. Its success in export-led manufacturing can be attributed to a number of factors, including successive packages carefully assembled and timed over a decade to reshape and fine-tune the country's banking and financial system, customs arrangements, tax laws, protection against imports, import monopolies, licencing of investments and production, sea communications, and state-owned enterprises (SOEs). 

More generally, the experiences of Japan, Singapore, South Korea, and Taiwan suggest that trade and financial liberalization should be carefully coordinated with technological and industrial change. Most neoclassical analysts do not hold this view but urge quick and wholesale liberalization. They argue that countries should carry out comprehensive import liberalization before making efforts to increase export earnings. This, they claim, is required to eliminate inefficiencies generated by protective barriers and enable a subsequently stronger response to export demand (see, for example, Kreuger 1978). But the East Asian experience supports far more the prescription for more gradual change, with sequencing gauged to the competitiveness of domestic industry, itself promoted by preceding and simultaneous industrial policies (see Helleiner 1988; Krugman 1989; Wade 1990). This lends further support to the importance of imbedding S&T policies in economic and social policies and vice versa. 

An important factor is evident from the recent cases of successful transformation through manufacturing exports: international access to innovations and know-how. This does not diminish the role that national R&D may play; however, as is evident from the experiences of Indonesia, Singapore, South Korea, and Taiwan, international connectivity is imperative. The case of Singapore is perhaps most explicit in this regard, because its process was most systematic, both in establishing substantial FDI from foreign multinational corporations (MNCs) and in transferring technology and skills from abroad. Integral to this process was the effort to restrain the demands of workers and trade unions. Foreign labour (professionals, as well as skilled and unskilled manual workers) was also imported to help fill new jobs created by the export-oriented industrialization strategy. The government contended that 

an open door policy is one which at least ensures rapid growth right from the start. When foreign corporations bring their expertise, what we experience, as a developing nation, is a brain drain in reverse. Naturally we pay for this, we pay in the form of profits and know-how fees remitted abroad and high salaries to foreign management and technical personnel … . (It would be wrong for us, however,) to resent the inflow of management personnel, engineers and technicians from abroad. On the contrary, we regard them as blazing the trail for the new industries which we do not have the knowledge and technology to set up ourselves. 

(Goh 1970, cited by Beng 1997)

If balanced combinations of infant-industry measures and openness to international R&D are imperative, indeed, critical, to early efforts to industrialize, one may also make an especially compelling case for applying infant-industry measures to establishing R&D capacities. This case was made by Freeman (1992), who concluded from his research that if a developing country is to graduate from importing technology to producing its own, "there is a strong case, in making R&D decisions, for deciding sometimes to invest in a project even if the first cost comparison shows a higher cost from own R&D to a policy of buying a license" (emphasis added). 
But such decisions are also neither straightforward nor simple. As mentioned earlier, in the longer run, considerations such as the importance attached to reliance on imitation, licencing, and purchasing know-how versus one's own R&D and problem-solving capacities go beyond economics. These are also political and cultural decisions that depend on the kind of society one wishes to have. Again, to quote Freeman (1992), 
It is conceivable that one could rely as a matter of policy entirely on imported know-how, and not attempt to do research. Although this is a possible line of argument, on economic grounds it has obviously enormous implications for cultural and political results flowing from such a policy.

In the case of Viet Nam, this longer run decision appears to have been made. 
From the experiences of Southeast Asian countries, it is also clear that the transition from the initial stage in their industrialization, with cheap labour and labour-intensive manufacturing, to skill-based competitiveness in manufacturing was a difficult and delicate process. Korea made the transition after years of rapid productivity growth but relatively stagnant wages. When it initially attempted the transition in the early 1980s, labour costs began to rise. Until 1988, productivity and the demand for labour continued to increase and the transition to a higher wage, skill-based economy appeared to be going smoothly. In 1989 and 1990, however, a wage explosion dramatically increased labour's share in the value added, and expansion in the number of employees came to a halt (Godfrey 1997). 
Singapore in the late 1970s had severe labour shortages. At the same time, the government concluded that the wage-restraint policy of previous years had promoted the retention of labour-intensive economic activities, hindering the natural process of economic restructuring and making the economy more vulnerable to competition from other developing countries. Thus, during 1979–84, the government encouraged significant wage increases. The impact, however, weighed most heavily on firms engaged in labour-intensive activities, and the overall result was that between 1982 and 1986 employment in Singapore's manufacturing sector actually fell while labour cost rose. This trend was not reversed until 1986, following the government's abandonment of the centralized high-wage policy (Beng 1997). 

Indonesia's more recent emergence as an internationally competitive labour-intensive manufacture has involved increasing productivity combined with wage restraints, as had been the case in Singapore some 30 years earlier. In the case of Indonesia, it is not clear whether the transition can be made from cheap labour to skill-based competitiveness, and evidence thus far suggests that it will be both more difficult and more uncertain than it proved to be in previous cases (see, for example, Godfrey 1997). 

One lesson here is that wage policy is integral to an S&T strategy, but another is that it is very difficult to manage, especially when "upscaling" to highly skill-intensive manufacturing. 

Education and training: special prerequisites

Everywhere we turn today, we are told that "knowledge societies" are the key to future prosperity and that those who can obtain, generate, manage, apply, and adapt knowledge in all its forms (including very much, of course, S&T) will prosper, whereas those who cannot do so will fall further behind. A typical expression of this is found in Marshall and Tucker (1992): 
The future now belongs to societies that organise themselves for learning. What we know and can do holds the key to economic progress, just as command of natural resources once did. More than ever before, nations that want high incomes and full employment must develop policies that emphasise the acquisition of knowledge and skills by everyone, not just a select few. The prize will go to those countries that are organised to learn and to act on what they learn.
It all sounds so grand and so logical. When we pause to think about it, however, we quickly realize it is an oversimplification — and a dangerous one at that. The technological changes that the world is experiencing do mean that skills and knowledge are becoming of ever-greater importance. Without doubt, this should be acknowledged and acted on. But the comparative advantage of a country or a community or an individual depends on multiple factors, and the availability of natural resources remains central. Much of the recent economic success of South American countries in gaining market access to the global economy has depended on South America's comparative advantage in natural resources. New exports of cut flowers, fruit, vegetables, spices, exotic agricultural products, and wines, along with agroindustry linkages and value-added packaging for these exports, are at the heart of economic prosperity in much of Latin America. The recent industrialization successes of Indonesia, Malaysia, and Thailand have depened heavily on combinations of economic and S&T policies that have increased domestic savings via productivity and efficiency gains in the traditional sectors and the surplus generated by giving priority to investments in agricultural S&T. 
Whether a country's comparative advantage is in manufactures or primary products depends on its relative endowments of skills and of land. An essential distinction here is that the production of manufactures requires a higher skill&150;land ratio than does the production of primary products. The skill&150;land ratio in Hong Kong, Japan, Korea, Singapore, or Taiwan is clearly much different from that in Chile, India, Laos, Tanzania, or Viet Nam. National policymakers would be most unwise to fail to take these obvious facts into account in developing their economic strategies and their S&T components. 
The newly industrialized countries (NICs) of East Asia, which have led the field in export-led industrialization, are in relative terms land and natural-resource scarce. When they began their industrialization processes, they also each clearly started with large supplies of educated labour, including educated female labour. In 1965, Hong Kong, Korea, and Singapore had already achieved universal primary enrolment, well ahead of other developing countries (World Bank 1993). Between 20 and 40% of women completed primary school, compared with less than 5% in most other developing countries. By the mid-1980s, average years of schooling for women had reached 6.6 in Korea, 6.5 in Hong Kong, and 5.7 in Taiwan, not far short of the OECD average of 7.5 years (Barro and Lee 1993). 

Much evidence shows that rises in educational enrolment are highly correlated with increasing output and exports of manufactures. In all the East Asian examples of rapid industrialization, educational levels have risen well above those that would be predicted from per capita income. According to the model used in the World Bank's (1993) East Asian Miracle study, a large part of growth in these countries can be explained by the extent of education: different parts of education are associated with growth in each country. Primary education is highly significant in all these economies; secondary education is most powerful in Japan but least powerful in Indonesia and Thailand, where secondary education has been lagging and skill shortages have been identified. For the economies studied, 60% or more of economic growth is "explained by the accumulation of physical and human capital, initial income levels and population growth" (World Bank 1993). 

But what exactly have education and training to do with manufacturing? Considerable evidence at the firm level shows that the ability to adopt new technologies and the ability to make productivity advances are both attributable to education and training. For example, Japan's successful introduction of robotics and microelectronics into industry was found to be related to educational improvements of the 1970s and 1980s, and studies in Taiwan show similar findings (see Aw and Tan 1987; Koike 1987). 

Considerable evidence also shows that appropriate education and training can reduce overall costs. Most of this evidence comes from industrial countries. For example, studies in the United Kingdom (Prais 1990, cited in Freeman 1992) show the disadvantage of the British worker, who commonly has less education and training than his or her counterpart in competing countries. The British worker may be paid a lower wage, but more expenditure is required for management, supervision, and quality control; consequently, that worker is more expensive to employ. The cost may in fact be even higher, as the evidence shows that the technology is to some extent determined by available skills and that firms with lower skills are unable to adapt to new techniques and technologies. 

Overall, there is no doubt that the right combinations of education and training are prerequisite to industrial performance and competitiveness. Workers' flexibility, resourcefulness, and problem-solving capacities are qualities of increasing importance in today's rapidly changing industrial market, and these qualities seem to depend to a considerable degree on such combinations. Indeed, it is important to consider the very large body of evidence about to the changing character of manufacturing production and trade. Fewer and fewer products are made first and then sold to whomever will buy them. According to one estimate, 60% of all production and sales in OECD countries is now done to meet client-specific orders (World Bank 1992). But this must be kept in perspective: many products are still not individually tailored to client specifications. As Cassan and Mavrotas (1997) noted, "some products are little affected by new technology: a can of peaches is still a can of peaches. If this were not so, there would be little opportunity for the less-advanced countries." 

The key point, however, is that its the "right combinations" that pay the dividends (both on an individual and societal rate-of-return basis). It is also the case, as demonstrated in numerous studies, that there can be supply​demand distortions at all levels of education and training, negative rates of social return on investments in education, and brain drain. It is clear that education and training are needed for successful industrialization, but it is equally clear that education and training do not cause it. 

Innovation

Until the 1960s, focus of S&T thinking was that the process was a continuum from scientific discovery to technological breakthrough and to economic gain. Little attention was given to the cumulative role of relatively minor innovations, to innovation systems, or to the diffusion of innovation. That has changed. We have learned a great deal about the centrality of innovation to the production of wealth, and much S&T thinking today centres quite justifiably on the role of innovation. Extensive studies have taught us a great deal: 
· The process of incremental innovation leads to very substantial productivity gains across a very broad range of industries. Such incremental innovation need not always involve a process of technical change; indeed, it could involve organizational innovation or skill improvements based on experience. These findings do not diminish the importance of productivity gains from advances in science, a brand new invention, a technological breakthrough, or a radical innovation, but they do underscore the fact that a process of continuous innovation is imperative to industrial success.  
· Successful innovation is characterized by determined and systematic attempts to build linkages between user and producer (almost always a microlevel or firm-level activity), on the one hand, and with external sources of S&T information and advice (usually involving multiple actors, including government) on the other. Successful innovators typically do their own R&D, but they also make extensive use of other sources of technology. Failures to innovate very often result from a lack of communication with external technology networks, whether national or international.  

· The size of the firm does not determine its success or failure at innovation. What does matter, however, is the size of its R&D project. Innovations that fail tend to have involved fewer resources than those that succeed, and this again underscores the importance of resource pooling and connections with external networks.  

· Studies of the innovation process all indicate the interrelatedness of the S&T system and the economic and social system in a country. The Science and Technology Policy Instruments project in the mid-1970s clearly demonstrated the importance of implicit S&T policies.  

· More recently, the interrelatedness of investments in S&T and of other economic and social factors has led both researchers and policymakers to develop the concept of systems of innovation. This concept can be applied at sectoral, regional, national, or international levels. The concept makes it possible to analyze the particular constellation of policies and strategies across many different domains that is most likely to lead to innovation and hence enhanced competitiveness.  

· Given the inherent difficulties of national planning, it becomes essential that governments put measures in place to promote innovation. Several industrialized and developing countries have found the concept of a national system of innovation (NSI) useful in devising the most appropriate measures to stimulate innovation in their societies.  

So important is innovation to a firm's or a nation's competitiveness that many countries have begun to include innovation policy as a integral part of their national policy-making. 
In thinking about a long-term S&T strategy, Viet Nam may find it useful to carry out a "knowledge" assessment. Such an assessment can be used to determine whether a firm, institution, city, or country has the ability to create, acquire, assimilate, use, and diffuse knowledge and thus whether it is likely to prosper or even survive in the globalized world. Creating, acquiring, assimilating, using, and diffusing knowledge each requires unique skills, and not all organizations need to undertake each of these activities. 
The centrality of these findings for economic success has also led many companies and governments today to invest heavily in both national and international knowledge and technology networks. These companies and countries are also trying to focus R&D resources, with a view to achieving the critical mass needed to produce results. These trends suggest strongly that an S&T strategy for Viet Nam should assign priority to these activities. 

Rapid development through export-led industrialization: can it still happen?

The short answer to this question is probably yes, but it will be more difficult than in the past. Interpretations of industrialization successes in East Asia usually emphasize the importance of domestic factors, in particular establishing the right policies. Much of what has preceded has drawn attention to such domestic factors, but emphasis has also been placed on the new context of international factors and trends — and for good reason. East Asian success was in good measure due to international factors. These factors created opportunities for relatively low-cost industrial-production sites to be integrated into the world economy. In the 1960s, several conditions combined to produce a special set of factors: relatively favourable access to industrial-country markets, greatly increased access to international finance, and increasing relocation of production by MNCs to lower wage countries. The countries able to seize these opportunities had generally already established an industrial base through previous policies of import-substitution, had invested heavily in basic education, and had had determined governments committed to the strong state management of the industrialization process. The successful transition to industrialized status in East Asia is partly due to geopolitical factors. The United States encouraged and supported the economic strength of Japan, Korea, and Taiwan because they were key to the West's defence perimeter. Hence, the East Asian success is partly due to favourable historical and international circumstances. 
External factors have been of great importance in industrialization, and such factors today are vastly different from those in the 1960s, when Japan, Korea, and Taiwan made major inroads into Western markets and Singapore was able to launch itself along the same path. Today, Western markets are no longer in the same expansionary phase. Also, a dramatic fall has occurred in the demand for unskilled labour and raw materials per unit of industrial production. Tariff barriers may be falling, but quantitative restrictions (nontariff barriers) have increased, with special discrimination against developing countries. By the later 1980s, 18% of manufactured imports from OECD countries were covered by quantitative restrictions, in comparison with 31% of those from developing countries. 
In addition to these trends, a sharp increase has occurred (as outlined previously) in the volatility of the international economy and therefore also an increase in uncertainty. Internationalization and deregulation of financial markets have resulted in unprecedented flows of short-term money of as much as 80​100 times those of trade flows. As Drucker (1986) observed, this has unhinged the relationships between exchange rates and trade, interest rates and investment, and fiscal and monetary policies. Long-term investment is depressed, but short-term flows thrive. 

Recent events in Asia confirm this volatility. The currency and financial crisis in Indonesia, Malaysia, Philippines, and Thailand has greatly complicated the regional scene and added major uncertainties about the future. Conflicting interpretations, explanations, accusations, and counteraccusations abound. However, the downturn in the fortunes of these "recent tigers" has clearly established that if the potential benefits of financial integration and private capital are large, so are the risks. The experiences of the recent tigers suggest that the greatest benefits they obtained from financial integration were the spillover effects, such as new technology and organizational and managerial systems. The speed and magnitude of market reaction are, however, integral characteristics of financial integration. The effects of the current crisis will be felt in the region for many years. This must be expected to make the regional integration of Viet Nam more difficult. 

In addition, Japan, the region's most powerful economy, has moved into a period of very low growth, with a strong possibility of recession. And, finally, China's recent policy announcement that unprofitable SOEs will no longer receive financial support from the state likely means that tens of millions of low-cost skilled and semiskilled workers will soon be released into China's vast labour market. It must be expected that China will therefore compete directly with Viet Nam for investment, particularly for entry-level, labour-intensive manufacturing. 

The implications of all this for countries wishing to follow in the steps of the East Asian "miracle" economies are numerous. First, integration will replace tariff barriers with nontariff barriers, which are directed especially at light manufactures, precisely the products that countries like Viet Nam are urged to make their principal export. Second, because of recent events, Viet Nam will confront much greater competition from the existing East Asian tigers, which, having lost a lot of ground in recent months, can now be expected simultaneously to push for expansion into the most advanced sectors and to use technology to remain competitive in light manufactures. Third, the massive low-cost labour pool about to be created in China will complicate Viet Nam's prospects for growth in export-led manufactures. 

Also, ominous trends in technology will have potentially far-reaching effects on a nation's comparative advantage and competitive position. The increase in the capacity of machines to perform the work of relatively unskilled labour may result in a shift of production back to advanced OECD countries. Alternatively, it may allow developing countries to upscale more rapidly and at lower initial cost. 

Because of these new opportunities and risks, we can reasonably conclude that the policies that created the economic miracles of East Asia will not work as well or as easily as they did in the past. The less favourable and more complex international conditions are likely sufficient by themselves to confirm this assessment. It would still be a serious mistake for policymakers to fail to carefully consider previous events in East Asia. However, almost certainly, no ready-made prescription is available to help Viet Nam become an industrial society within a little more than two decades. This is likely to mean that an appropriate set of S&T-policy instruments, tightly imbedded in, complemented by, and complementary to a broad range of other economic, industrial, and social instruments, will be more important and critical than before. Finally, a sound S&T-policy framework must perforce contend with much greater complexity and uncertainty than in even the very recent past and must facilitate arrangements with sufficient flexibility and agility to respond to changing circumstances and assumptions. An S&T-policy review should be measured by the degree to which it builds a shared perception of the need for such arrangements and its contributions to setting a framework for an appropriate S&T-policy framework.

