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Foreword

Innovation is the cornerstone of sustained economic growth and prosperity. We often think of innovation in terms of breakthrough inventions – but it can also be linked to organisational changes and technology diffusion. In a globalised world, in which countries and firms compete fiercely to buy and sell their products and services, innovation is a key driver of competitiveness.

We see this today in the critical role innovation plays in the rapid growth of emerging economies, as well as lagging growth when innovation is absent. There are strong signs, for instance, of increasing innovation activity in China and other fast-growing emerging economies, and it is certainly playing a role in their convergence with more advanced economies.

At the same time, the global financial crisis has given focus to the issue of the sustainability of existing growth and innovation models, while increasing the relevance of better understanding the role that innovation can play in restoring sustainable growth.

The OECD and the World Bank Group are adding to this better understanding.

Currently, the OECD is working on an “Innovation Strategy” to help countries develop policies to boost innovation (www.oecd.org/innovation/strategy). This project is built around evidence-based analysis and benchmarking. It will include policy principles to guide the design and implementation of policies for innovation, new indicators on the innovation-economic performance link, initiatives for innovation-friendly business environments, and the development of best practices and policy recommendations. This work is also expected to contribute to the G20 initiative to enhance sustainable growth.

The Growth Commission’s recent report (www.growthcommission.org), supported by the World Bank Group, highlights the need for country-specific policies to jump-start technological learning in developing countries to fuel innovation. The World Bank Group has also developed numerous other studies addressing the economics of innovation and technological change (such as the 2008 Global Economic Prospects report, Technology Diffusion in the Developing World) and financed many science and technology projects over the years. The Bank Group’s Poverty Reduction and Economic Management (PREM) Network, in particular, is committed to further exploring the implications of innovation policies for inclusive growth.

Based on this work, as well as the practical experience of advanced and emerging economies, we know that markets alone cannot always offer the private sector sufficient incentives to innovate. Governments can play an essential role in fostering innovation. The importance of a multilateral framework to co-ordinate these efforts only adds to the value of a shared understanding of global best practices in the area of innovation policy.

The OECD and the World Bank Group are partnering in an effort to advance our understanding of the economics of innovation. This volume introduces some of the key issues and information directly relevant to this agenda. The ideas explored in the following chapters were initially presented at a joint conference on Innovation and Growth in a Globalised World (www.oecd.org/innovation/wbconference), held in Paris in November 2008. The OECD and the World Bank Group will continue to address these themes as we further explore the role of innovation in promoting sustainable growth in developed and developing economies.

Angel Gurría 
Secretary-General 
OECD

Robert B. Zoellick 
President 
The World Bank Group
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Chapter 1

Introduction: why innovation matters

Vandana Chandra, Deniz Eröcal, Pier Carlo Padoan and Carlos A. Primo Braga1

In this volume, the OECD and the World Bank jointly take stock of how globalisation is posing new challenges for innovation and growth in both developed and developing countries, and of how countries are coping with them. The authors discuss options for national and global policy initiatives that can foster technological innovation in the pursuit of faster and sustainable growth.


In the past few decades, as the international flows of trade, capital and labour have expanded across the global marketplace, the competitiveness and prosperity of high-income economies has come to rely increasingly on their innovative capability. Unlike OECD countries, developing countries’ competitiveness and prosperity remains largely tied to their endowments of natural resources. Their governments have been less successful in fostering technological innovation. Moreover, low productivity levels continue to constrain their competitiveness in the global market.

The unique nature of innovative activity and the growing interconnectedness of the world economy call, however, for greater attention to the interplay of openness and technological innovation not only in OECD countries, but also in developing economies. Innovation systems increasingly rely on “open” platforms and collaboration side by side with competition. At the same time, the geography of innovation is being redrawn as economic interdependence grows, emerging economies accumulate immaterial assets, and modern communication networks redefine opportunities for “leapfrogging”. The experience of the so-called “BRICs” (Brazil, Russia, India and China) is illustrative in this context.

This publication comes at a time of global financial and economic crisis. The extent of the crisis is such that many elements of national and global innovation systems are being affected and may be severely compromised. The crisis may affect innovative activities through several channels: lower R&D spending (as private-sector R&D is usually pro-cyclical); loss of human capital (as protracted unemployment may erode existing skills); lower risk taking (as a result of disruptions in financial markets); and weaker international diffusion of technology (reflecting declines in trade and foreign direct investment). While the following chapters do not specifically address these issues, their analyses of the policy challenges faced by countries trying to pursue sustainable innovation-led growth provide useful information for the debate about how innovation can play a role in the process of economic recovery.

The various chapters highlight how the emergence of an integrated global market affects the impact of national innovation policy. What seemed like effective innovation strategies (e.g. policies designed to strengthen the R&D capacity of domestic firms) are no longer sufficient for effective catch-up. This is partly due to the changing nature of innovation. The more open and global nature of innovation makes innovation policies more difficult to design, implement and monitor at the national scale alone. These challenges are further complicated by new and still unfolding phenomena, such as the emergence of global value chains and the fragmentation of production, the growing role of global corporations, and the information and communications technology (ICT) revolution. Where a global corporation chooses to anchor its production and why are, in different ways, affecting the playing field for OECD and developing economies alike.

This volume starts by discussing existing growth theories and their implications for innovation policies. The “neo-Schumpeterian model”, for example, highlights the role of competition in fostering innovation depending on a country’s distance from the technological frontier. The setting is a national economy in which firms innovate to remain competitive. The scene changes as the setting widens to the global marketplace in which countries, especially emerging economies, compete with each other and a country’s competitiveness is measured with respect to the industry leader in the global economy. The innovation policy implications for emerging markets such as the BRICs vary quite significantly from those for OECD countries in view of the greater dispersion of their firms’ productivity. When developing countries, especially low-income ones, are added to the analysis, what they need to do to grow faster and catch up with the OECD countries gains additional facets as the differences between technological diffusion and innovation become sharper.

Bringing entry barriers into the picture shows that competition can have mixed effects on innovation. New entrants will offer new possibilities for innovation, but at the same time they may discourage established firms from investing in innovation for fear that they may be driven out of business anyway. Theory suggests that the threat of the entry of foreign firms on the world technology frontier will discourage R&D and innovation by domestic firms that are far from the frontier but will encourage R&D by domestic firms that are closer to the frontier, as their best defence against a frontier entrant is to be on the frontier as well. Attention is also drawn to the fact that firms in the ICT industry compete not only for market share, but also that their successes and failures help shape the national innovation system. ICT is a general purpose technology, i.e. a technology that can serve as a fundamental input to other technologies and applications, and thus act as a multiplier of innovation. This can have significant spillover effects and influence the overall catching-up process.

Each chapter addresses a distinct aspect of innovation policy for growth in different settings. Chapter 2 starts with an analytical framework from the new Schumpeterian theory of growth which sets the stage for thinking about innovation and growth. The conventional wisdom from neoclassical theory is that competition exerts downward pressure on costs, reduces slack and provides incentives for efficient organisation of production. Rethinking Schumpeterian theory in an OECD country setting, Howitt shows both theoretically and empirically that product market competition is essential to growth, but that how much it affects innovation and hence, growth itself, depends upon how far the incumbent firm is from the technological frontier, as measured by comparing the productivity levels of the incumbent and entrant. The efficiency-improving policy recommendation consists of pro-competition policies combined with policies that facilitate the re-allocation or mobility of workers from the lagging to the technologically leading firms in a country. However, as noted by Klaus Schmidt-Hebbel, a former OECD Chief Economist, at the conference where these papers were initially presented, while the distance to frontier model suggests that the relation between competition and innovation is “U-shaped” and may vary by industry and country: “OECD evidence seems to suggest that the positive segment of the relation is the dominant one”-- i.e. on the whole, framework conditions characterised by competitive product and labour markets are associated with greater innovation.

When Howitt’s model is extended to the global marketplace in which emerging market countries such as the BICs (Brazil, India, China) compete to catch up with Korea, the importance of industry-level global competition comes to the fore. In Chapter 3, Chandra, Osorio-Rodarte and Primo Braga validate the model presented in Chapter 2, but show that to catch up, emerging market countries need, in addition to framework conditions (competition policy), to consider the design of distance-shortening innovation polices. They underscore the role of industry- and country-specific innovation policies for catch-up.

Chapters 4 and 5 examine empirical evidence from OECD countries and rapidly evolving transnational economic phenomena. The challenge is to link macroeconomic performance to structural factors. In Chapter 4, Blöndal and Dougherty expand on the OECD’s “Going for Growth” framework, developed to assess the impact of structural reforms and policies on long-term growth, to take detailed stock of trends in OECD’s innovation indicators and in catch-up through productivity growth in countries like Turkey and New Zealand; they also note cases in which the impact of recommendations based on the indicators has been disappointing. They conclude that for the “leaders” among OECD countries, product market competition and investments in education are more important now than ever before. In studying the trends in the global innovation networks of transnational corporations which foster the fragmentation of production and global value chains, Pilat, De Backer, Basri, Box and Cervantes argue in Chapter 5 that globalisation dampens the returns from national investments in innovation. This implies that the policy implications for large and small countries are different, even though both are subject to the same level and degree of global competition. Clearly, this observation has implications for innovation policies in the OECD and developing countries alike. The level and pace of innovation need not be limited by the level and quality of education in a country. In addition to national investments in education, the authors note that policies that attract global talent can play an important role in supplementing and boosting R&D, innovation and growth.

Chapters 6, 7, and 8 turn to more country-specific innovation experiences and their links with growth. Their main contribution is to introduce the reader to the “how to” of innovation. In Chapter 6, Guinet, Hutschenreiter and Keenan discuss lessons from OECD countries in a globalising world. In Chapter 7, Dahlman does the same for the emerging market economies, analysing how they have successfully leveraged catch-up. In Chapter 8, Burns introduces a metric for innovation in developing countries in general, highlighting the enormous challenges facing them. The onus of innovation policy in these three chapters falls largely on national governments.

Chapters 9, 10 and 11 turn to how the ICT revolution has transformed the pace of innovation and the process of economic catch-up. These chapters discuss regional experiences as well as ICT as a unique instrument for innovation. In Chapter 9, de Laiglesia describes how ICT has affected development patterns in Latin America. In Chapter 10 Kelly does the same for Asia. Paltridge examines the role of ICT and innovation in Chapter 11 and discusses how network externalities can influence innovation in countries at any stage of development.

In sum, this volume provides insights into the relations between innovation and growth in developed and developing countries. The theoretical framework, developed by Aghion and Howitt and summarised in Chapter 2 is rich and flexible enough to accommodate both general and country-specific aspects of innovation and growth. Perhaps more importantly, useful policy implications that go beyond traditional policy recommendations can be derived from such a framework. While country-specific factors remain relevant, the analysis presented here underscores that innovation and innovation policies are useful at all stages of development. After all, innovation needs not necessarily to be identified with the introduction of new technologies but can result as well from non-technological innovation (such as new business practices) and mechanisms to foster technological diffusion. This is even more the case if the role of general purpose technologies such as ICT is taken into account; their positive impact on GDP growth in poor countries still needs to be better understood.

Of course much more needs to be done, both in refining the theoretical framework and putting it to test in different country environments. The OECD and the World Bank are well positioned to continue to explore this agenda with a view to better understanding the role of innovation in fostering growth and economic development.




Chapter 2


Competition, innovation and growth: theory, evidence and policy challenges2


Peter Howitt3


Product market competition is essential to the growth process but how much it affects innovation depends upon how technologically competitive the incumbent firm is. What are the guiding principles for pro-competition policies to spur growth?


	- Conventional wisdom: competition exerts downward pressure on costs, reduces slack, provides incentives for efficient organisation of production.

	- The Schumpeterian alternative: the only effective form of competition is innovation; antitrust measures reduce the reward to innovation.

	- Rethinking Schumpeterian theory – an inverted U.

	- Policy lessons from the ABHV model.

	- Six principles for promoting competition in developing countries.



Conclusion: as you approach the frontier, appropriate policy changes.




Introduction

How is a country’s growth rate affected by competition policies? The conventional wisdom on this subject, as expressed for example in the Spence report (World Bank, 2008), is that competition exerts downward pressure on costs, reduces slack, and provides incentives for efficient organisation of production, thereby favouring economic growth. An alternative view, sometimes ascribed to Schumpeter, claims the opposite – that rigorous pursuit of antitrust policies is detrimental to growth because anything that reduces the scope for monopoly profit also reduces the reward to innovation, which in turn is the mainspring of long-run growth.

For more than two decades now I have been working, together with my colleague Philippe Aghion, to develop and test a version of growth theory based on Schumpeter’s idea of creative destruction (Aghion and Howitt, 1992, 1998, 2009). My purpose in this lecture is to describe what we have learned from this investigation about the effects of competition on growth and innovation. As it turns out, theory and evidence do not provide unequivocal support for either the conventional wisdom or the alternative “Schumpeterian” view.




Schumpeterian growth theory

Schumpeterian theory starts from the same premise as almost every other growth theory, namely that long-run growth is driven by productivity growth, which in turn is driven by technological progress. It differs from neoclassical theory by treating technological progress as an economic phenomenon. And it differs from other endogenous growth theories in emphasising that the main force driving technological progress is industrial innovation, the same force that is central to the competitive process of any market economy.

The theory also emphasises that successful technology strategies vary from country to country, depending on such factors as institutions, geography, educational levels, environmental conditions, and especially distance to the world technology frontier. Countries that are on or near the frontier tend to produce leading-edge innovations, whereas countries that are further from the frontier tend to implement technologies that have been developed elsewhere. It thus produces a context-dependent theory of what we call “appropriate growth policy” (Aghion and Howitt, 2006).

The earliest version of this theory seemed to vindicate the Schumpeterian view of competition and growth; increased competition that reduced monopoly profits did indeed reduce growth by reducing the reward to successful innovation. It did not take us long, however, to recognise that this particular implication of the theory is contradicted by several empirical studies. Porter (1990) observed that Japanese firms in more competitive prefectures tended to grow more rapidly, and econometric work on UK manufacturing firms by Blundell et al. (1995) and by Nickell (1996) showed that a linear regression of either productivity growth or the frequency of patenting on various determinants, including an industry-specific measure of the degree of competition, indicated that firms are more innovative, and productivity grows more rapidly, in industries that are more competitive, other things equal.

More generally, many economic historians have come to the conclusion (for example Crafts, 1996) that rapid growth is associated with openness and competition in product markets rather than with protected monopolies. And of course the “modern miracle” growth countries of East Asia have all had export-oriented policies under which firms were forced to submit to competitive market pressures. Even Korea, with its chaebol and its import restrictions, has made successful competition in foreign markets a necessary condition for support and for permission to import key inputs.

In the face of this evidence it was clear that we had to modify the first generation models of Schumpeterian growth theory to include some of the mechanisms by which competition spurs growth, mechanisms that would, at least in some circumstances, counteract the Schumpeterian appropriability effect.





Ex ante barriers to entry


Introducing ex ante barriers to entry is one such modification. A policy of strengthening competition by removing barriers will allow more potential innovators to be active. This obviously should raise an economy’s overall rate of innovation. These barriers to entry, as measured by the cost of starting a business, can be quite substantial; they vary greatly across countries and are highly negatively correlated with a country’s level of development. Table 2.1 shows, for example, that to start a business in India requires the entrant to undertake ten procedures and is estimated to take a total of 77 days and to require an expenditure equal to 58% of Indian per capita income. The table indicates that these costs are significantly higher in BRIC countries (Brazil, the Russian Federation, India and China) than in the average country in the top quartile of the world distribution of per capita income, by enough to constitute significant barriers to entry and to help explain why the BRICs remain poorer than the top quartile.


Table 2.1. Entry barriers in select countries
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Source: Djankov, S., R. La Porta, F. Lopez-de-Silanes, and A. Shleifer (2002). “The regulation of entry”, Quarterly Journal of Economics, Vol. 117, pp. 1-37.




Incorporating entry barriers into the theory shows however that effects on innovation can be mixed. On the one hand, the new entrants will bring new possibilities for innovation; on the other hand, established firms might be discouraged from undertaking R&D projects for fear that an entrant will arrive with such an advanced technology that the firm is driven out of business anyway. The theory suggests that the threat of foreign entry by firms on the world technology frontier will indeed discourage R&D by domestic firms that are far from the frontier to begin with but that it will encourage R&D by domestic firms that are close to the frontier; they will realise that the best defense against a frontier entrant is to get onto the frontier themselves.

Figure 2.1 shows that this theoretical prediction seems to be borne out by UK manufacturing data. Both curves show a partial non-linear regression of domestic UK establishment productivity growth on lagged foreign entry in the establishment’s industry over the period 1987-93. The upper curve shows the regression curve when the sample is restricted to observations in which the industry’s distance to the frontier (as measured by productivity relative to US productivity in the same industry) is above the median for the whole sample, while the lower line shows the regression for observations below the median distance to the frontier. It is clear that domestic establishments in industries that are closer to the frontier tend to have faster productivity growth when there has been a lot of entry recently while the reverse is true for establishments in industries that are further from the frontier.


Figure 2.1. Entry, incumbent TFP growth and distance to frontier, 1987-93
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Source: Aghion, P., R. Blundell, R. Griffith, P. Howitt and S. Prantl (2009), “The Effects of Entry on Incumbent Innovation and Productivity”, Review of Economics and Statistics, 91, forthcoming.




One of the questions that this conference will be addressing is the extent to which competition might help to spur innovation in fast-growing middle-income countries (BRICs). The results of Figure 2.1 suggest that, to the extent that many of the industries in the BRICs are relatively far from the frontier, increased trade liberalization might discourage innovation on the whole. This is where the context-dependence of Schumpeterian theory helps to make sharper predictions. Specifically, the theory predicts that if combined with appropriate labour market regulations which allow firms to respond adequately, the threat of foreign entry might even act as a spur to domestic innovation in the relatively more advanced sectors of the middle-income countries. Indeed, this is what Aghion et al. (2006) found when exploring the effects of delicensing in India. On the whole, delicensing had a negligible effect on domestic innovation. But in regions with pro-firm labour market regulations the effect was positive, implying that even in India it is possible to use competition as a spur to innovation in many sectors, provided that it is accompanied by appropriate regulatory reforms.




Corporate governance problems

The original versions of Schumpeterian growth theory assumed that firms were profit maximisers. When agency problems arise, however, and firms are run in the interests of managers rather than of shareholders, increased competition may lead to faster growth by reducing the slack available to managers. Aghion et al. (1999) provided a variant of Schumpeterian theory in which managers seeking a quiet life want to avoid the stress of innovation and therefore innovate only as much as needed to keep the firm solvent in the face of competition. In such a setting, increased competition will reduce the profit flow that would otherwise allow managers to remain solvent even when their technology has fallen far below the frontier, and thus forces them to innovate or die, to use Porter’s (1990) expression. A good example of this phenomenon is provided by the US Saving and Loans industry, which until the mid-1970s was well protected by regulations and was so non-innovative that it failed to come up with the adjustable rate mortgages that protected other countries’ mortgage lenders when inflation rose. It therefore found itself locked into mortgages at low rates that had to be financed by high-rate term deposits of shorter duration than the mortgages.

To the extent that corporate governance is an even bigger problem in low- and middle-income countries than in rich countries, this mechanism by which competition fosters innovation and growth is probably even more relevant for BRICs than for OECD countries. Maloney’s (2002) analysis indicates that one of the most significant problems of industries that were protected from competition in Latin America under import substitution policies was that they were not innovative and fell far behind the world technology frontier.

In theory it could be argued that the positive effect of competition on growth will be reversed if managers choose to use their cash flow not to enjoy a quiet life but to build scientific empires. Bell Labs in the United States is a case in point. When AT&T was broken up, Bell Labs was reduced to a more prosaic supporting role and soon ceased to be the source of fundamental scientific and technological progress that it had been when the company had enough slack to support the basic research that led to such breakthroughs as the transistor, the laser, and even the discovery of the background cosmic radiation that confirmed the big-bang theory of the origin of the universe. However I doubt that such cases are common even in rich countries, let alone in the poor and middle-income countries that account for a small fraction of the world’s fundamental research.




Escape competition and the inverted U

In principle, the incentive to innovate should depend not on the absolute level of monopoly profits that a successful innovator could earn, but on the incremental profits that would result from an innovation. This distinction between absolute and incremental profit is irrelevant for a small start-up firm whose profit would be zero in the absence of a successful innovation. But for many firms that are already producing and earning profits, a successful innovation will to some extent cannibalise existing profits, making incremental profits significantly smaller than absolute profits.

Moreover, product market competition affects incremental profits quite differently from the way it affects absolute profits. As Boone (2000) has explained in detail, more intense competition, measured in any of a variety of ways, gives a big advantage to a more productive firm, by allowing it to take better advantage of its superior technology. This can easily result in an increase in incremental profit from an innovation. Put differently, although an increase in competition may reduce the absolute profit of a successful innovator, it will reduce even more the absolute profit of an unsuccessful innovator.

Thus firms can have an incentive to innovate in order to escape competition from rivals with superior or even identical technologies. This incentive will be larger the more competitive the environment. In the absence of strict enforcement of antitrust regulations, even firms with no technological advantage over their actual and potential rivals can make substantial profits from collusive agreements, perhaps backed up by regulatory authority that helps protect their market from intruders. But expose them to competition and they will innovate or disappear.

Aghion et al. (2001) developed a growth model in which all innovations are assumed to be conducted by incumbent firms whose pre-existing technology would be devalued by an innovation. In this model, the Schumpeterian appropriability effect is present in industries with a large gap between the technology leader and the laggards, but the escape competition effect is present in industries in which the firms are all at a similar technology level. At the level of the whole economy this model implies that an increase in competition will have either a monotonically increasing effect or an inverted-U effect on the pace of innovation and productivity growth.

To see how this inverted U works, consider first what happens in an economy with very weak competition. Firms in neck-and-neck industries have relatively little incentive to innovate, whereas firms that are laggards in uneven sectors have a strong incentive to catch up with the leaders and share in their collusive profits. In such an economy most industries will end up being neck-and-neck. But this is the situation in which most firms would be stimulated to innovate more rapidly if competition were more intense. Thus, starting from a low level of competition, an increase in competition is likely to result in faster economic growth.

But now consider what happens if the economy becomes extremely competitive. In this case the incentive to innovate becomes so strong in neck-and-neck industries, where no one is able to earn any rents because no one has a technological advantage, that the industry will not long remain neck-and-neck. Thus most industries would soon be in the uneven state, and the dominant effect of a further increase in competition would be to reduce the rate of economic growth.

Figure 2.2 shows that, across different UK manufacturing firms, more competition (i.e. a reduction of the Lerner index) does indeed have an inverted-U effect on the rate of innovation, as measured by a citation-weighted patent count. Moreover, most UK firms are in the upward sloping part of the curve, where competition has a positive effect on growth. This suggests that the economy-wide effect on UK productivity growth is probably positive.

Even more than the results shown in Figure 2.1, it suggests that the economy-wide effect in most middle-income countries, where generally speaking competition is not as intense as in OECD countries, should be positive. However, one must qualify this with the realisation that to the extent that the market served by the typical BRIC is an international market and that the local firm is far behind the frontier, the dominant effect of trade liberalisation on domestic innovation may be the negative Schumpeterian effect that applies to distant laggards.

Two other important lessons come from this consideration of the escape competition effect. First, what really matters is ex ante competition, not ex post. Indeed, more ex ante competition is likely to result in less ex post competition. That is, a small Lerner effect will intensify innovation so strongly in neck-and-neck industries that most industries will end up being dominated by the small number of firms that have survived that intense competition. Thus,...
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