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How can we explain the “Great Divergence” of the West and the rest from 1820-1970 and the dramatic reversal of those trends in the past thirty years?  What are the implications of recent large changes in economic capabilities by emerging economies for power relations and the potential for conflict? This paper addresses these issues by linking the sources of economic growth to structural changes in the global economy, describing the key structural features of different global systems, and by showing the consequences for global power relations.   The focus of analysis is increasing returns from knowledge and the role of different institutional contexts in shaping this process and the relations among nations.
In the 19th century, knowledge advanced through capital and energy-intensive systems requiring tightly coupled, massive and complex institutional transformations of entire economic systems, which meant making large, lumpy investments. This presented an insurmountable barrier to entry into industrial production for most nations.  More recently, knowledge advanced through products, processes and organizations linked to information technology and embedded in a relatively open global system.  This lowered barriers to entry for many states.
The propensity for military conflict in these two eras is different.  19th century systems generated incentives for massive military efforts to achieve national advantages. Systems of deep interdependence generate structural incentives that undermine the ability to achieve sustainable national advantages.  Nations now depend significantly for their prosperity and security on systems external to the nation instead of and cannot rely primarily on resources internal to the nation.  Achieving economic gain depends on global systems of knowledge interdependence and open systems of knowledge sharing and diffusion; no nation can achieve security through a policy of knowledge autarchy or using military action to gain knowledge assets. China’s power is conditional on its capacity to engage in knowledge trading and exchange rather than its ability to coerce.  The capacity for creating and manipulating structural power – the power to shape systems rather than the power to hurt - may be far more important in a world of deep interdependence.

I. Introduction

The examination of long eras of international political economy has begun to attract more attention, what with the recent dramatic changes in growth rates among emerging economies.[footnoteRef:2]   Much of the recent work in global political economy is formulated around two closely related questions.  What accounts for differential rates of economic growth over time and how does the economic rise and decline of states affect global security relations?  [2:  Giovanni Arrighi et al. (eds.) The Resurgence of East Asia: 500, 150 and 50 year Perspectives, New York: Routledge, 2006; Saadia Pekkanen and Kellee Tsai, (eds.) Japan and China in the World Political Economy, New York: Routledge, 2005; Ronald Finlay and Kevin O’Rourke, Power and Plenty: Trade, War, and the World Economy in the Second Millennium, Princeton: Princeton University Press, 2007; Jack Goldstone, Why Europe? The Rise of the West in World History, Boston: McGraw Hill, 2009; Kenneth Pomeranz, The Great Divergence, Princeton: Princeton University Press, 2000; David Landes, The Wealth and Poverty of Nations, New York: Norton, 1999.] 


Economists have long sought the “holy grail” of effective theory explaining the sources of economic growth over time in the nature of free markets and political freedom. [footnoteRef:3]  Even so, some have begun to despair at finding the answer in these ideas.[footnoteRef:4]  A similar search by political economists has looked for the relationship between economic interdependence and international conflict, with two main approaches – one a neoliberal thesis, the other a neorealist thesis - in the lead.  The focal point of much recent thinking on both questions is China, what with its spectacular economic growth and its concomitant rise in global importance.  These theories have been addressed to answering the most important questions of the early 21st century: How did China achieve this remarkable growth and how will its new economic strength affect the global system? [3:  A recent restatement of this long-held neo-liberal view is Daron Acemoglu and James Robinson, Why Nations Fail, New York: Random House, 2012.]  [4:  Dani Rodrik on China: “China’s policies on property rights, subsidies, finance, the exchange rate and many other areas have so flagrantly departed from the conventional rulebook that if the country were an economic basket case instead of the powerhouse that it has become, it would be almost as easy to account for it. After all, it is not evident that a dictatorship that refuses to even recognize private ownership (until recently), intervenes right and left to create new industries, subsidizes lossmaking state enterprises with abandon, “manipulates” its currency, and is engaged in countless other policy sins would be responsible for history’s most rapid convergence experience. One can make similar statements for Japan, South Korea and Taiwan during their heyday, in view of the rampant government intervention that characterized their experience.”] 


Unfortunately, the main ideas about economic growth and global interdependence are not well equipped to answer these questions.  Economists generally assert that economic growth results more or less automatically from systems that combine free markets and the protection of private property. Political economists typically examine shifts in the tangible balance of economic and military power within a uniform environment that promotes conflict.[footnoteRef:5]  The problem with these big ideas[footnoteRef:6] in economics and political economy is the same kind of theoretical primitive driving both: asserting there is only one economics, and one form of political economy, valid for all times and places.  Following a long but quite different tradition in political economy, we assert that time matters in the sense that economic systems and global systems, and their interaction, differ through time.  This paper sees similar origins for economic growth but in ways that manifest themselves in structural differences in domestic and global economic systems through time, with different effects on the propensity for international conflict.  We seek to understand not only why but also how specific nations achieved economic growth while others did not; but we also hope to establish the effects of this growth and resulting interdependence for global power and political relations. [5:  A recent restatement of the neo-realist view is John Mearsheimer, The Tragedy of Great Power Politics, New York: Norton, 2001.]  [6: David Lindauer and Lant Pritchett. "What’s the Big Idea? Three Generations of Development Advice" Economia (2002).] 


We believe that, to date, the analysis of the origins and nature of shifts in global political economy remains underdeveloped, as is the ability to understand the power and security implications of these changes.[footnoteRef:7]   This paper recasts and develops the theoretical basis for addressing these issues by linking the sources of economic growth to structural changes in the global economy, describing the key structural features of different global systems of political economy, and by showing the consequences for global power relations.[footnoteRef:8]   Increasing returns from knowledge drive economic growth but within different institutional contexts, and these institutional contexts create incentives for state interaction with global systems.  In the 19th century, knowledge advanced through capital-intensive and energy-intensive systems requiring tightly coupled, massive and complex institutional transformations of entire economic systems, which meant making large, lumpy investments.  Combined with and sustained by imperialism, this served as an insurmountable barrier to entry for most nations.  In the late 20th and early 21st centuries, knowledge advanced through products, processes and organizations linked to information technology and is embedded in a relatively open global system.  This lowered barriers to entry for states able to marshal institutions capable of capturing and applying new systems of knowledge. [7:  As we shall see, parts of this paper borrow from but also work to extend the very perceptive analysis of interdependence and international conflict in Stephen Brooks, Producing Security, Princeton: Princeton University Press, 2005; and Stephen Brooks, et al. “Reflections on Producing Security,” Security Studies, 16.4 (2007) 637-678; Stephen Brooks and William Wohlforth, "Economic Constraints and the Turn Toward Superpower Cooperation in the 1980's," in Olav Njnillstad, (ed.) From Conflict Escalation to Conflict Transformation: The Cold War in the 1980's, Frank Cass, 2004; Stephen Brooks and William Wohlforth, “Power, Globalization and the End of the Cold War,” International Security, 25.3 (Winter 2000/2001) 5-53.  Also focused on systemic change is Christopher McNally, “Sino Capitalism: China’s Reemergence and the International Political Economy,” World Politics, 64.4 (October 2012) 741-776.]  [8:  A very preliminary version of this can be found in McNally, “Sino Capitalism…,” 767, where he very briefly describes international systems as structured by the principles and values for the organization of capitalism.  ] 


Comparison of the power implications of the first and second eras of economic transformation also reveals significant differences.  Amassing the capabilities from energy intensive, capital intensive and national institutions, all in a global context of fragmented and shallow interdependence, generated incentives that promoted the creation of massive military systems and efforts to achieve national advantages that led to the military-industrial struggles of 1870-1945.  By contrast, the contemporary systems of deep interdependence, organized around cooperation among nations and firms, and embedded in the increasing knowledge-intensity of economic relations, generate structural incentives that undermine the ability to achieve sustainable national advantages at the expense of other nations and particularly attenuate the ability to achieve gains through the use and threat of military force.  The power implications of the rise of Asia do not fit historical patterns of hegemonic rise and fall.  Rather, new forms of power relations emphasize the capacity to shape and manage, rather than control, systems for managing interdependence, while retaining access to global systems of knowledge production and diffusion.[footnoteRef:9] [9:  A much more radical version of the transformative effects of globalization is Philip Cerny, “Globalization and the Changing Logic of Collective Action,” International Organization, 49.4 (1995) 595-625.] 



II. Knowledge, Institutions and Increasing Returns

Understanding the divergence and convergence in economic growth, as well as the power relationship effects of these changes, requires new thinking about the nature and sources of economic growth, specifically the role of knowledge in growth.  The analysis of knowledge[footnoteRef:10] and its relation to economic growth has received considerable attention from economists.  However, this analysis is limited due to the inadequate understanding of the nature of increasing returns as it relates to knowledge.  Economists tend to focus on only one form of increasing returns from knowledge; there are at least four other forms this can take.  Once we have a clearer sense of the multidimensional nature of the increasing returns to knowledge, we are in a position to see the dynamic consequences for the study of political economy.[footnoteRef:11] [10:  Knowledge is a structure or system of rules of action that yields capabilities for affecting and understanding the physical and human environment at a price. In economic terms, knowledge is a system of information, conceptions, propositions and action procedures that organizes and directs human efforts to manipulate nature and human relationships for economic purposes.  Richard Langlois, “Knowledge, Consumption and Endogenous Growth,” Journal of Evolutionary Economics, 11 (2001) 79-80]  [11:  For a more technical examination of the nature of increasing returns to knowledge, see Thomas D. Lairson, “Explaining Increasing Returns,” unpublished manuscript.] 


Knowledge is an economic factor with very different properties from other economic factors; as an economic input, knowledge is not like oil.  When a particular unit of oil serves as an economic input, it is used up and has a one-time impact on economic output.  Almost magically, knowledge can generate increasing returns and thereby is the most important source of sustained economic growth.  The use of knowledge in economic activity generally does not deplete its availability, but rather leads to an expansion of its economic use.
There are a variety of definitions of increasing returns as it relates to economics.  One simple but clear definition is a situation in which the cost of inputs is continually exceeded by the benefits of production. More specifically, technological change is able to generate “an increase in output that is not commensurate with the increase in effort and cost necessary to bring it about.”[footnoteRef:12]  Economists use the term to refer to falling marginal costs as output increases, that is, increasing returns to scale.[footnoteRef:13]  A related but distinct sense of scale is the situation in which increases in output are disproportionate to the scale or size of inputs.  Though useful, this sense of increasing returns is much too restrictive and ignores important features related to knowledge and economic growth.  [12:  Joel Mokyr, The Lever of Riches, Oxford: Oxford University Press, 1992, 3.]  [13:  The linking of scale economies and increasing returns is discussed in Paul M. Romer, “Why, Indeed, in America? Theory, History and the Origins of Modern Economic Growth,” The American Economic Review, 86.2 (May 1996) 202-206.] 


Somewhat more precisely, increasing returns refers to various processes in a system by which increases in the value of a particular property invoke relationships that generate additional cumulating increases in the value of that property and/or the value of some other property. The sources of increasing returns can be a result both of structural properties in a system and from special characteristics of the elements of a system.  Increasing returns from knowledge can result from both circumstances.  

The self-reinforcing processes generating increasing returns to knowledge can take a variety of forms.[footnoteRef:14]  There are at least five that can be identified as connected to economic growth: [14:  Perhaps the best statement of this is Dominque Foray, The Economics of Knowledge, Cambridge: MIT Press, 2004, especially 91-129.] 


1) Knowledge can be reused without depletion and at a declining average cost and often at a declining marginal cost.[footnoteRef:15]  Knowledge can be simultaneously used by many economic agents, without necessarily diminishing its value to any one user.  The form of reuse is varied, with embedding knowledge in products, processes, technology, organizations, management practices, and institutions commonly found examples.[footnoteRef:16]  Reuse is a form of increasing returns to scale.  Resources used to create knowledge are a fixed cost and reuse typically permits a substantially lower per unit cost. [15:  Economists, especially Kenneth Arrow and Paul Roemer, have focused attention on this source of increasing returns from knowledge.  The term commonly used is spillovers.  Paul M. Romer, “Endogenous Technological Change,” Journal Of Political Economy, 98.5 (1990) 71-102; David Warsh, Knowledge and the Wealth of Nations, New York: Norton, 2006.]  [16:  Richard Langlois, “Knowledge, Consumption, and Endogenous Growth,” Journal of Evolutionary Economics, 11 (2001) 90-91.] 

2) Knowledge also cumulates, meaning the more knowledge you have the more knowledge you can get – through learning - and frequently at a declining marginal cost.  Knowledge feeds on itself to generate more knowledge.
3) A special form of learning not only generates knowledge that is new to the learner but new to the society – innovation.[footnoteRef:17]  Innovation creates new capabilities and/or lower costs for existing capabilities, or both. The multiplicative effects of recombining knowledge are revealed through innovation: the recombination of knowledge often yields more than the sum of the combination.  For example, combining the internal combustion engine with wings creates an airplane with an entirely new set of capabilities and economic value. [17:  Josh Lerner and Scott Stern, (eds.) The Rate and Direction of Inventive Activity, Revisited, Chicago: University of Chicago Press, 2012.] 

4) Knowledge is linked to special values deriving from network effects, in which the value of a product increases rapidly with the number of connected users.  The value is enhanced by the gains to interaction across the network.[footnoteRef:18] [18:  Brian Arthur, Increasing Returns and Path Dependence in the Economy, Ann Arbor: University of Michigan Press, 1994.] 

5) Knowledge and technology – both social and physical – can sometimes have large effects on what we can do to create economic value and what this costs.[footnoteRef:19]  By creating new capabilities, lowering (dramatically) the price of what we can do and reusing these capabilities over and over, technology generates more than the cost of its creation.  There are many examples, including the telegraph, steam ships, railroads, electricity, internal combustion, and microchips.  One estimate is the falling prices for semiconductor chips due to Moore’s Law has generated innovations in ICT capabilities that in the past twenty years account for 40% of global productivity growth.[footnoteRef:20] [19:  The remarkably prescient work by Carlota Perez, “Microelectronics, Long Waves and World Structural Change: New Perspectives for Developing Countries,” World Development, 13.3 (1985) 441-463, emphasizes the importance of falling relative prices linked to technological change.]  [20:  Harald Bauer, et al. “Moore’s Law: Repeal or Renew?” Insights and Publications, McKinsey & Company, (December 2013) http://www.mckinsey.com/Insights/High_Tech_Telecoms_Internet/Moores_law_Repeal_or_renewal?cid=other-eml-alt-mip-mck-oth-1312 ] 


The capacity for generating increasing returns comes from reuse, cumulation, innovation, network effects and changes in relative prices.   For these effects to matter, an economic system must contain economic institutions able to capture, process, diffuse, apply, reapply in scale, cumulate and recombine knowledge and be able to link social technologies to physical technologies in order to capture gains from falling costs and innovation.

Knowledge and technology create increasing returns in a variety of ways and thereby generate economic growth.  The capacity for any unit of knowledge to have this effect depends on its applicability to other units of knowledge and to various products and processes – that it, to its ability to be reused, to promote learning and innovation, to support network effects and to drive down costs.  Most supportive of economic growth is knowledge and technology with high levels of mutually supporting forms of reuse, learning, innovation, networks effects and lowering relative costs.[footnoteRef:21]   [21:  Cristiano Antionelli, “Knowledge Complementarity and Fungibility: Implications for Regional Strategy,” Regional Studies, 37.6/7 (August/October 2003) 595-606.] 


Sustained economic growth is a consequence of a system in which investment resources are repeatedly directed toward activities that generate increasing returns.  This comes most frequently from cumulating technological changes that alter relative prices, from the reuse of knowledge across a wide array of applications, from the expansion of knowledge, from efforts to capture gains from network effects and from innovation. Economic growth that is both rapid and sustaining comes from virtuous cycles of cumulative causation generated by technology, knowledge and increasing returns extending over considerable periods of time.  This involves not only physical technologies but also institutional knowledge that configure and reconfigure human relations so as to use these technologies more effectively.

Put another way, economic growth is related to the gains from falling prices resulting from technological change, the potential increasing returns from knowledge linked to this technological change (a result of sharing, reuse, potential for new knowledge, and recombinant power), and the capacity of the networks/institutions to capture and apply the gains from technology and knowledge. Virtuous cycles of economic growth arise from self-reinforcing processes that derive from the increasing returns in technological change and knowledge.[footnoteRef:22]  [22:  For a detailed statement of this argument, see Thomas D. Lairson, “Knowledge, Institutions and Economic Growth in Asia,” chapter 2.  For the concept of general purpose technologies, see Richard Lipsey et al. Economic Transformations: General Purpose Technologies and Long Term Growth, Oxford: Oxford University Press, 2005.  Also see, Chris Freeman and Francisco Louca, As Time Goes On: From the Industrial Revolutions to the Information Revolution, Oxford: Oxford University Press, 2001; Timothy Bresnahan, and Manuel Trajtenberg, “General Purpose Technologies: ‘Engines of Growth’?” Journal of Econometrics 65.1 (1995) 83–108. Paul David and Gavin Wright, “General Purpose Technologies and Surges in Productivity,” in Paul David and Mark Thomas, (eds.) The Economic Future in Historical Perspective, Oxford: Oxford University Press, 2003, 135-166.] 


III. Two Eras of Globalization and Growth: 1820-2013

Over the past two centuries, there have been two great waves of globalization and economic growth.  The first began sometime in the early part of the 19th century, perhaps about 1820, and continued until 1914.  Between 1914 and about 1950, globalization retreated or was stagnant and growth was minimal.  Especially after 1970 and until the present, a second great wave of globalization and growth commenced and has continued and even increased to the present.[footnoteRef:23]  For our purposes, there are three features of these eras that deserve close examination: 1) the emergence of sustained economic growth after many millennia of economic stagnation; 2) the massive divergence in economic growth between advanced western states and most of the rest of the world that occurred during the first era; and 3) reversing the initial trend, poor nations in the second era achieved much higher rates of growth than wealthy nations.  These patterns can be seen in the following figures: [23:  A good, short, summary of the basic conclusions about globalization is Michael Bordo, “Globalization in Historical Perspective,” Business Economics, January 2002, 20-29.  A good overview of different conceptions of economic growth is Jack Goldstone, “Efflorescences and Economic Growth in World History: Rethinking the ‘Rise of the West’ and the Industrial Revolution,” Journal of World History, 13.2 (Fall 2002) 323-389.  Examination of divergence is in Lant Pritchett, ‘‘Divergence, Big Time,’’ Journal of Economic Perspectives 11, no. 3 (1997): 3–17.  For advanced nations, the highest period of economic growth was from 1950-1970; afterward growth rates declined.] 

Figure I Divergence and Convergence

[image: ]
Source: Richard Baldwin, “Global Supply Chains: Why They Emerged, Why They Matter, and Where They Are Going,” Fung Global Institute, Working Paper FGI-2012-1, 2012, 8

Figure II: The Fall and Rise of China
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Source: The Economist


Figure III The Great Convergence
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Source: The Economist, “Why the Tail Wags the Dog,” August 6, 2011.

Figure IV Developed and Developing Nation Growth Rates
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Source: Richard Baldwin, “Trade and Industrialisation after Globalisation’s Second Unbundling,” NBER Working Paper 17716 (December 2011) 2.


How are we to explain this rather remarkable change of fortunes?[footnoteRef:24] [24:  For details on the rise of emerging economies, see Adrian Wooldridge, “The World Turned Upside Down,” The Economist, April 15, 2010, http://www.economist.com/node/15879369] 


The First Era of Globalization and the “Great Divergence.”[footnoteRef:25] [25:  Lant Pritchett, “Divergence, Big Time,” Journal of Economic Perspectives, 11.3 (Summer 1997) 3-17.] 


We have seen that economic growth is linked to the generation of increasing returns from knowledge and technology and the capacity of economic institutions to reap these gains.  It is at this intersection of knowledge, technology and institutions where we will find the answer to our three puzzles.  Briefly put, sustained economic growth arises in the late 18th and early 19th centuries as a result of technological discoveries with rising applications across multiple economic activities that lower costs dramatically.  This new system of codified knowledge cumulates at an increasing rate and yields new knowledge – innovations – with even wider use and larger cost and capabilities gains.  

Virtuous cycles of increasing returns broke the patterns of thousands of years and generated sustain economic growth.  This can be linked to the increasing returns from steam engines, the spinning jenny, iron and steel, railroads, telegraphs, systems for national and international capital accumulation and allocation, electricity and many other new capabilities.  Changes in relative prices are one indicator of these processes.  For example, between 1780 and 1825 the time required to process 100 lbs. of cotton yarn in Britain fell from 2000 hours to 135 hours.  This compared to 50,000 hours in India in the late 18th century.   The actual price of cotton yarn fell by 95% between 1760 and 1837.[footnoteRef:26]  The most important economic gains from increasing returns were scale intensive and derived from reductions in the costs of transportation and communication, from the institutions developed to manage the large systems to operate across great distances, and from the advances in knowledge that linked new energy systems to new forms of consumption. [26:  Chris Freeman and Luc Soete, The Economics of Industrial Innovation, Cambridge: MIT Press, 1997, 40.  Chris Freeman and Francisco Louca, As Time Goes By, Oxford: Oxford University Press, 2002, 155-156.  Joel Mokyr, “Editor’s Introduction,”in Joel Mokyr, (ed.) The British Industrial Revolution: An Economic Perspective, Boulder: Westview Press, 1999.  There are many other examples of large declines in cost, from wheat to steel.] 


	More difficult to understand is the quite different dynamics of globalization and growth across these two eras.  We look to answer this question in the relationship between economic knowledge and the institutions that emerge to capture increasing returns.

The first era of growth – which extends from the 1830s to the 1950s – was scale intensive, capital intensive and energy intensive, with national systems of production and distribution, capital formation and allocation, and knowledge development and absorption constructed as the institutional base for industrialization.  The technological and organizational order for production was tightly coupled, mandating considerable accumulation of capital and close coordination of the systems of production.[footnoteRef:27] This required the creation of what we today understand as a modern society, with an effective and modern state, legal systems and intellectual systems of science and knowledge formation and diffusion.  The institutional, financial and political systems that emerged in conjunction with the large-scale national systems of management, organization and consumption represented massive barriers to societies not already modern or capable of making revolutionary changes to achieve these capabilities.  Knowledge was the central force in economic growth but was expressed through tightly complementary national scale institutions, which needed to be developed more or less simultaneously.  This led to economic growth for only a relatively small number of states and largely prevented development for much of the world.[footnoteRef:28] [27:  Herbet Kitschelt, “Industrial Governance Structures, Innovation Strategies and the Case of Japan,” International Organization, 45.4 (1991) 453-493; Jeffrey Hart and Sang-Bae Kim, “Power in the Information Age,” in Jose Ciprut (ed.) Of Fears and Foes, Westport: Praeger, 2000, 35-58.]  [28:  This argument borrows from and expands on Richard Baldwin, “Global Supply Chains: Why They Emerged, Why They Matter, and Where They Are Going,” Fung Global Institute, Working Paper FGI-2012-1, 2012; Richard Baldwin, “Trade and Industrialisation after Globalisation’s Second Unbundling,” NBER Working Paper 17716 (December 2011); and Richard Baldwin, “21st Century Regionalism: Filling the Gap Between 21st Century Trade and 20th Century Trade Rules,” WTO Working Paper, ESRD 2011-08 (May 2011); The Economist, “Chains of Gold,” August 12, 2012, http://www.economist.com/node/21559944?zid=309&ah=80dcf288b8561b012f603b9fd9577f0e ] 


	Though economic activity in this era involved a considerable and expanding global dimension, production systems and institutions were decidedly nation-centered.  The industrial order of production was framed around nations because the institutions for this system were created largely within and even by nations.  The institutions supporting production were nation-based and created by national government policies; especially important were financial systems for accumulation, concentration and allocation of financial and productive capital; legal, communication and transportation systems to support scale economies; and policies for education to expand the knowledge base of the nation.  This “visible hand” order of the mid to late 19th century combined capital intensive industries such as railroads and shipbuilding, energy intensive production processes related to coal and steel, mass markets linked to scale economies and nationally organized systems of accumulating and allocating financial capital.  Further, production processes clustered into nations, as trade expanded globally, with production dependent on the productive factors within a nation, the composition of which was a broad and deep industrial ecosystem.  Production was typically focused in a single firm located within in a single nation and was based primarily on the capabilities contained within that nation.[footnoteRef:29]  Trade was of two types: One was primary products from poor nations to industrial nations; and second was trade in industrial products consisting of the exchange of nation-based comparative advantage, which was thought to be geographically fixed and unchanging over time.   [29:  Alfred Chandler, The Visible Hand, Cambridge: Harvard University Press, 1977; Scale and Scope: The Dynamics of Industrial Capitalism, Cambridge: Harvard University Press, 1990.] 

Increasing returns from knowledge drove this process of economic growth but within a particular institutional context.  From the early 19th century until the mid 20th century, knowledge advanced through capital-intensive and energy-intensive systems requiring tightly coupled, massive and complex institutional transformations of entire economic systems, which also required making large, lumpy investments organized across entire nations.  Combined with and sustained by imperialism for most of this period, this particular institutional order served as an insurmountable barrier to entry for most nations.  This represented a modern institutional complex requiring highly effective national governments, able to support processes able quickly to develop scale-based institutions and make large investments of resources.  Only a few nations of any kind could meet these standards and only one – Japan – was able to make the leap from non-Western and poor to semi-developed in the 19th century.  An additional barrier to entering the global economy was that nations interacted in a global system nominally open but fractured by imperialism and significant forms of national protection.  

Japan could make this leap because it experienced a political revolution in which the elites who seized control were able to act decisively in using state power to modernize the nation, restructure semi-feudal economic and political relations, capture knowledge and technology from abroad, diffuse and apply those resources, and build national institutions for capital formation and allocation, communication, transportation and education.  Japan was fortunate in that the form of imperialism it experienced was mild and left control of the domestic system in indigenous hands.  In many ways, Japan was a century ahead of its time.[footnoteRef:30]  Most other poor and non-Western states were too weak and disorganized to even imagine such a transformation.  This had to wait for the creation of much stronger states in these nations, largely as a result of successful struggles against imperialism.[footnoteRef:31]  Instead, we see a pattern of significant and historically rapid growth in those nations able to build institutions that could capture the increasing returns to 19th and early 20th century knowledge and technology.  Those nations unable to make this leap over the imposing barriers of the era fell very much behind. [30:  Tessa Morris-Susuki, The Technological Transformation of Japan, Cambridge: Cambridge University Press, 1994, 71-104; Kozo Yamamura (ed.) The Economic Emergence of Modern Japan, Cambridge: Cambridge University Press, 1997; Richard Samuels, Rich Nation, Strong Army, Ithaca: Cornell University Press, 1994]  [31:  Lenin’s greatest legacy is the Leninist state, not in the Soviet Union, but in Korea, Taiwan, Vietnam, China and Singapore, a state created in anti-imperialist struggles but also one that led to the creation of capitalist revolutions in those same nations.] 


	Globalization and Growth: The Second Wave

In the late 20th and early 21st centuries, knowledge expanded its role in products, processes and organization and has increasingly advanced through institutions linked to information technology and has been embedded in a relatively open global system.[footnoteRef:32]  This lowered barriers to entry for states able to marshal the institutions capable of capturing and applying new systems of knowledge.  For those able to do so – concentrated primarily in Asia - growth rates were historically spectacular and produced an astonishing process of catch up with rich nations and an equally astonishing rise in proportion of global GDP.  How do we explain this remarkable reversal of fortune?  We look to the structural features in the relationship of knowledge, institutions and increasing returns and the abilities of some nations to reap these gains. [32:  John Dunning (ed.) Regions, Globalization and the Knowledge-Based Economy, Oxford: Oxford University Press, 2000.  Norbert Weiner, in a very prescient paper only recently published, anticipated a new age of machines with the distinction between the “power machine” and the “computing machine.” John Markoff, “In 1949, He Imagined an Age of Robots,” New York Times, May 20, 2013, http://www.nytimes.com/2013/05/21/science/mit-scholars-1949-essay-on-machine-age-is-found.html?src=rechp ] 


The rapid rise of emerging economies began in the mid-1960s, when a set of poor and small Asian nations began to engage in state-directed efforts to mobilize capital, engage in systematic efforts to obtain and apply knowledge related to physical and organizational technologies, build up local firms and support exports into advanced markets, and attract global investment.  This was possible in the 1960s and not in the 1860s because each of these new emerging economies – Korea, Taiwan, and Singapore – were now competent, even modern, states able to act effectively in the organization of their economic systems to compete in the global economy.[footnoteRef:33]  These nations benefitted from the much lower scale requirements for entry into global markets, from the widely available knowledge and technology resources needed to boost these capabilities, and from the relatively open markets by the United States and some other wealthy nations.  In each case, capital was mobilized and allocated to economic development by the state, the state negotiated with foreign firms to obtain knowledge and technology, and various forms of incentives were developed to promote exports.  But, most important were the efforts by states and firms to leverage the knowledge and technology base available to upgrade the national capabilities in production processes and later in products.  Drawing on Japan’s experience in the 19th and 20th centuries, nations and firms moved from wigs and construction, to steel and shipbuilding, to autos and semiconductors, to computers and LCD screens, and on to smartphones and tablets, all in the space of five decades. [33:  Frequently, this competence was developed during revolutionary struggles and wars for independence against imperialist control or as a result of imperialist relationships.  It was during such processes that Leninist states in these nations were born.  ] 


The experience of a few small nations initially drew some other nations, such as Malaysia, into the same process.  Far more dramatic and significant was the decision in 1978 by Communist China, recently beset by extremely anti-capitalist and anti-imperialist thinking, to join the global capitalist economy by following in the path established by the successes of other Asian states.  Using much the same strategy of aggregating and allocating capital by the state, inviting in and controlling foreign investment, large investment in infrastructure and education, and selling into increasingly open global markets, China was even more successful than those nations that preceded it. [footnoteRef:34]  The structural changes in the global economy – plentiful capital ready to seek new investment opportunities, knowledge and technology available for purchase and from investors, rapidly developing knowledge and technology that permitted an easy division of labor, low scale options for manufacturing that could be scaled up quickly as opportunities arose, and open and eager markets for products that lowered costs for consumers – made possible in the late 20th century what was largely impossible and even inconceivable in the 19th century.[footnoteRef:35]  It was this set of circumstances that created a system of complex and deep interdependence. [34:  This story is told in Lairson, “Knowledge, Institutions and Economic Growth….” Of course, the initial four Asian tigers adopted differentiated developmental strategies, with Singapore and Hong Kong very open to foreign investment and Korea and Taiwan much more closed to FDI.  But each of these nations prospered by obtaining, applying and improving the global knowledge now available.]  [35:  Until after it happened with the Asian tigers and China, the extraordinarily rapid growth of these poor nations was almost never anticipated.  I can find no predictions in the late 1970s for the Chinese economy that even come close to what actually happened.] 


IV. The Nature of Complex and Deep Interdependence

The term “complex interdependence” was re-coined in the 1970s by Robert Keohane and Joseph Nye to depict new features of global interdependence that cut across many issue areas, operated to reshuffle the problems and issues nations faced, and resulted in a reduction of the role of military force and coercive diplomacy in global affairs.[footnoteRef:36]  We seek to build on that idea in two important ways.  First, the term “complexity” has come to define characteristics of a system that can help us understand the nature and effects of contemporary interdependence.[footnoteRef:37]  And, second, developments in the global economy have generated a greater depth to interdependence that, combined with complexity, allow us to specify with more precision the micro-processes that have come to attenuate the importance of military force.   [36:  Robert Keohane and Joseph Nye, Power and Interdependence, Boston: Little Brown, 1977; Robert Keohane and Joseph Nye, “Power and Interdependence in the Information Age,” Foreign Affairs, 77.5 (1998) 81-94.]  [37:  For good overviews of complexity science, see Melanie Mitchell, Complexity: A Guided Tour, Oxford: Oxford University Press, 2009; and John Miller and Scott Page, Complex Adaptive Systems, Princeton: Princeton University Press, 2007.] 


	These ideas permit us to redesign the analysis of the political consequences of the rise of emerging economies, especially China.  The important features of complex and deep interdependence derive primarily from the changing role of knowledge and the institutions of global production, the effects of which are to significantly influence the ability to threaten and use military force to achieve national goals.  And these consequences are different from the effects of interdependence in the past.[footnoteRef:38] [38:  For a complementary, but quite distinct, effort to analyze technology and global power, see Maximilian Mayer, “China’s Rise as a Knowledge Power,” in Eric Fels, et al. (eds.) Power in the 21st Century, Heidelberg: Springer, 2012, 287-312.] 


	The forces operating on states that generate conflict are multiple.  Anarchy creates substantial insecurity in interstate affairs; shifting power balances create fears, opportunities and new ambitions; essential but scarce resources encourage exclusive control; and basic security needs push states to control the areas near them.  Much less well considered is the effect on international conflict of the system of economic production, by which wealth and power are created.[footnoteRef:39]  The system of production creates much of the gains sought by states and is the base upon which the military means for achieving these gains have traditionally been achieved.  Further, there is a close relationship between the characteristics of the primary factors of production and the institutions that emerge to create economic value from these factors.  And the system of institutions and factors generate incentives that structure state goals and how they seek these goals. [39:  Perhaps this is because such a materialist approach has its intellectual lineage in Marx.  As one scholar has put it, since World War II the study of international relations has removed from its discourse “the question of the relationships among capitalism, interstate competition, and war.” Alexander Anievas, Capital, The State and War, Ann Arbor: University of Michigan Press, 2014, 1.] 



	

Interdependence in the Era of Nation-based Production

	We have seen how production in the period from the 19th to the 20th centuries was focused in nations and in national institutions: firms, financial systems, national resources, energy systems, management systems, and transportation and communication systems.  This system was augmented by imperialism, which was a process whereby one nation would exert direct and indirect control over the resources and markets of other societies.  Though efforts for instituting free trade did have some initial success, after 1880 the clear pattern was rising protectionism as nations sought to protect their markets and build up the capabilities of national firms and industries and reduce levels of dependence on foreign goods that were produced outside of the political control of the nation.[footnoteRef:40]  [40:  Christopher Blattman, et al. “Who Protected and Why: Tariffs the World Around, 1870-1938,” Harvard Institute of Economic Research, Discussion paper 2010, June 2003.] 


	What kind of interdependence did this system of global political economy generate?  Perhaps the strongest element of interdependence during the era to 1914 came from the rising level of global investment, as the globalization of capital investment created an enormous pool of investment funds that found an outlet across many nations.   However, this investment was primarily portfolio investment – stocks, bonds and debt - with loans often tied to the purchase of exports such as railroad stock.[footnoteRef:41]  Only a small portion of global investment was foreign direct investment, which involves a much deeper commitment to international activity by purchasing foreign assets in order to operate a business.  Rising levels of trade interdependence came not from falling tariffs but from falling transportation costs, with a large portion involving the exchange of primary products from colonial areas for manufactured products from imperial nations.  Though the level of trade was high, it was structured not by a political economy of international cooperation but rather through a very heavy emphasis on national systems of production and protection. [41:  Thomas D. Lairson and David Skidmore, International Political Economy: The Struggle for Power and Wealth, Belmont: Wadsworth, 2003, 51-52.] 


	It is not surprising that this system generated considerable conflict among nations, focused on obtaining exclusive control over resources to bolster national production capabilities.  The wars of 1914-1945 were essentially conflicts of national production systems provoked by the efforts of non-continental powers – such as Germany and Japan - attempting to amass the productive base to compete with continental powers such as the United States and Russia.  In the context created by a nation-based energy-intensive and capital-intensive production system, interdependence may have increased conflict rather than decreasing it.  It certainly was not a primary consideration ameliorating decisions for war by the major powers in any of the main decision situations from 1914-1941.[footnoteRef:42] [42:  For discussion of the debate on interdependence and international conflict, see Edward Mansfield and Brian Pollins (eds.) Economic Interdependence and International Conflict, Ann Arbor: University of Michigan Press, 2003; Erik Gartzke and Yonatan Lupu, “Trading on Preconceptions: Why World War I Was Not a Failure of Economic Interdependence,” International Security, 36.4, Spring 2012, 115-150; Patrick McDonald and Kevin Sweeney, “The Achilles’ Heel of Liberal IR Theory? Globalization and Conflict in the Pre-World War I Era,” World Politics, 59.3, April 2007, 370-403.] 


	Complex and Deep Interdependence

	The past forty years have seen economic transformations that have restructured the global economy and led to new forms of interdependence and incentives relating to the value of the use of force and threats of force.  Knowledge, for more than a century an increasingly important force in economic growth, has now assumed the preeminent role in the creation of economic value.  Consequently, the increasing returns to knowledge and technology have become the most important factor in adding value across virtually all nations, with large consequences for the ways global systems now operate.  The barriers to entry have fallen, opening the way to new participants in global production; knowledge has become much more widely distributed across the planet; new institutional forms – the most important is the global production network - have emerged that reflect the enhanced role of knowledge and increasing returns; the intensity of economic competition has increased and now focuses on innovation across product, process and organization.[footnoteRef:43]  A new system of rapidly evolving global institutions and relations has emerged around creation, diffusion, application, and innovation relating to the increasing returns from knowledge and technology.  Consequently, the role of increasing returns from knowledge in economic production has risen exponentially, creating a chaotic dynamism to the global economy.  Out of this process have come the relationships that create complex and deep interdependence.[footnoteRef:44] [43:  Shahid Yusuf, et al. (Eds.) Global Production Networking and Technological Change in East Asia, Washington: World Bank, 2004; Brooks, Producing Security…, 16-46.]  [44:  One approach compatible with our approach is the examination of “system effects,” that involve emergent properties of systemic relationships that operate outside the control of state actors.  See Andrew Nathan and Andrew Scobell, China’s Search for Security, New York: Columbia University Press, 2012, 263-264; citing Robert Jervis, System Effects, Princeton: Princeton University Press, 1997.] 


[bookmark: _GoBack]The institutional order for the rapid growth of emerging economies in the 1970-2013 era involved the co-evolving systems of vertically fragmented supply chains, global/regional production systems (GPNs), national systems of institutional building, and open systems for trade, finance and knowledge.  This global system of political economy developed within an increasingly knowledge-intensive economy based on ICTs and within a significantly opening global economy.  Production was dispersed globally into clusters dispersed across nations best able to manufacture specialized parts of the value chain, with production of final products dependent on the integration of productive factors across a region.  Within any single nation, specialization required the development, often by the state, of a soft and hard system of infrastructure that could be focused into industrial clusters.[footnoteRef:45]  Nations could obtain the knowledge industrial base otherwise needed from transnational firms and FDI and also by building their own firms and knowledge base by participating in global production networks. Significantly, as this process unfolded, many poor and highly nationalistic nations - such as China and to a lesser degree India – radically reversed previous policies to lower the political and economic barriers to engage with this global system.   [45:  Shahid Yusuf, et al. (eds.) Growing Industrial Clusters in Asia, Washington: World Bank, 2008.] 


	The system of complex and deep interdependence that emerged is defined by 
multiple and cross-cutting layers of economic and political relationships among states and firms.  These include global networks framed around connections among states and firms and another set of global networks focused on firms.[footnoteRef:46]  The system of activities that creates global production networks is a core element and involves tightly coupled and complementary capabilities of production, trade, investment, knowledge and regional governance among firms and nations, creating a set of complex and tightly connected interests.  The system of what we once referred to as global trade has been drastically changed into a set of relationships with much greater complexity and depth.[footnoteRef:47] [46:  Emilie Hafner-Burton, et al. “Network Analysis for International Relations,” International Organization, 63 (Summer 2009) 559-592.]  [47:  “Until recently, trade was ‘the primary means of organizing international economic transactions.’  Today, however, trade is a second order phenomenon: where and how multinational corporations organize their production activities is now the key integrating force in global commerce.” (emphasis added) Brooks, Producing Security…, 3, quote from Stephen Kobrin, “Regional Integration in a Globally Networked Economy,” Transnational Corporations, 4.2 (1995) 26.  Brooks goes on to provide valuable details about the rise of interfirm trade and the phenomena of global production.  See pages 18-20, 29-30.] 


“The process of global trade expands from a traditional exchange of physical goods across borders to a complex system of transactions involving parts and components, points of assembly, various forms of foreign direct investment, portfolio investment, debt (government and private), new private and public systems of infrastructure supporting exchange such as logistics, port services, training for workers, educational systems, trade related finance, bargains between firms and nations regarding the terms of production, knowledge flows generated directly and indirectly by this system, negotiated rules among states (and firms) governing these transactions, and relationships of structural power among states and firms.  Contemporary trade involves continuous two-way flows of things, people, training, investment, and information that used to take place within national factories and offices.”[footnoteRef:48]   [48:  Thomas D. Lairson and David Skidmore, Global Political Economy, forthcoming Routledge, 2014, ] 


The systems that compose global production networks are complex in terms of the differentiated actors and relationships among the actors and deep in terms of the multiple ways these relationships intersect with and reinforce each other through the tightly coupled and complementarity of the relationships.  

Further, these powerful connecting ties operate across multiple nations, binding them together as producers with complementary and competing economic capabilities. In the past, economic competition was focused on the relative capabilities of individual nations (and their colonial possessions), with the comparative advantage of the nation linked closely to the competitive advantages of the nation’s firm.  By contrast, today the competitive capabilities embodied in a product are the result of a complex combination of multiple “packages” of productive capabilities of many nations and many firms.  This represents a system of technology, infrastructure, wage levels, human capital, knowledge institutions, social capital and governance capacity distributed across many nations and firms.  In many ways, a nation’s trade pattern is now inseparable from its position in the global supply chain.[footnoteRef:49]  The productivity of a region or nation and the profitability of a firm has become the result of the ability to assemble a set of complementary resources from all over the world that generate new and/or enhanced capabilities.[footnoteRef:50] [49:  These profoundly important insights come from Richard Baldwin, “Trade and Industrialisation after Globalisation’s Second Unbundling,” NBER Working Paper 17716 (December 2011); Richard Baldwin, “21st Century Regionalism: Filling the Gap Between 21st Century Trade and 20th Century Trade Rules,” WTO Working Paper, ESRD 2011-08 (May 2011).  Also see, Andrea Beltramello, et al. “The Export Performance of Countries within Global Value Chains,” OECD Science, Technology and Industry Working Papers, 2012/02, OECD Publishing. http://dx.doi.org/10.1787/5k9bh3gv6647-en]  [50:  Henry Rowen, et al. Making IT, Stanford: Stanford University Press, 2007.] 


The core inputs to production – knowledge and technology – have become widely distributed across global knowledge networks composed of differentiated actors, including states, universities, research institutes and firms.[footnoteRef:51] Knowledge is an economic factor that is fundamentally social – its value increases when it is shared.  Indeed, reaping increasing returns from reuse, gains from interacting based on knowledge standards, engaging network effects, and achieving recombinant innovation all rest on shared knowledge.  The scale and complexity of knowledge is now so great that it is shared in face-to-face but more likely in virtual settings permitted by new ICTs.  Indicators of this process in economic terms are the vast growth of formal and informal knowledge-based alliances among firms.  These can include cooperation in managing the development of a product and the processes for its production across the many firms in a supply chain.  And it can involve R&D collaboration that requires knowledge exchange and trading among many firms.[footnoteRef:52]  Additional participants in many strategic alliances include universities, research institutes, global consulting firms and units of national governments, such as the Defense Advanced Research Projects Agency in the United States.[footnoteRef:53]  The outcome of this process of knowledge exchange is an extraordinarily dense, complex and deep set of global knowledge networks. [51:  For evidence of this process, see AnnaLee Saxenian, “Brain Circulation and Regional Innovation: the Silicon Valley – Hsinchu – Shanghai Triangle,” in Karen Polenske (ed.) The Economic Geography of Innovation, Cambridge: Cambridge University Press, 2007, 190-209.]  [52:  Brooks, Producing Security…, 30-38.]  [53:  Michael Belfiore, The Department of Mad Scientists, New York: Harper Collins, 2009, 59-61;  M. Mitchel Waldrop, The Dream Machine, New York: Penguin, 2002; Thomas D. Lairson "Charting the Future: Industrial Governance Structures and the Political Economy of High Technology Development," in Iliana Zloch (ed.) Europe and the World Economy, Cheltenham: Edward Elgar, 1997, 7-32.
] 


This process of the widening diffusion of knowledge through increasingly complex global networks can be seen in Figure V.  Here the globalization of knowledge becomes apparent by examining the process of knowledge development and exchange in the core knowledge-intensive industries: semiconductors and software.  Scientific papers, including those jointly authored in these fields, provide one indicator of the distribution of leading edge knowledge in these areas.

Figure V
The Distribution of Knowledge Formation in Knowledge-Intensive Industries
[image: ]
From Figure V, we see the diffusion of knowledge capabilities away from concentration in the U.S. in each of the four high tech knowledge areas, with the greatest diffusion evident in software applications.  The appearance of networks of capabilities among some of these secondary actors suggests a greater complexity of knowledge relationships for these knowledge arenas and the growing abilities of national firms and universities in secondary players to capture, harness and build on this knowledge.[footnoteRef:54] [54:  Additional evidence for knowledge diffusion into global innovations networks is Dieter Ernst, “A New Geography of Knowledge in the Electronics Industry? Asia’s Role in Global Innovation Networks,” East-West Center, Policy Studies 54, 2009.] 


	The Structure of Deep Interdependence

	It is in global knowledge networks where the primary factor of production is created, expanded and distributed.  The combination of global knowledge and production networks, global financial markets, systems of global foreign direct investment, relationships of structural power, relationships and partnerships among nations and firms, strategic knowledge alliances among firms, and the rules and norms arising from global institutions comprises much of what we have termed complex and deep interdependence.  The structural characteristics of this system create incentives that affect the behavior of states and firms.

	We can begin to describe these characteristics through some of the most prominent features and effects of this system.  If this system could be visualized using traditional network mapping analysis[footnoteRef:55], we would find a picture representing massive density and complexity of links and nodes (actors), with high concentrations in certain very large nodes but with a widespread dispersal of these nodes, significant clustering of nodes in regions, with diverse and differentiated nodes sending and receiving complex forms of information and other resources.[footnoteRef:56]  Perhaps it would look like this: [55:  Albert-Laszlo Barabasi, Linked: The New Science of Networks, Cambridge: Perseus, 2002; Duncan Watts, Small Worlds, Princeton: Princeton University Press, 1999; Matthew Jackson, Social and Economic Networks, Princeton: Princeton University Press, 2008.]  [56:  A software designed to visualize networks is Cytoscape.  http://www.cytoscape.org/ ] 















FIGURE VI: Visualization of the Internet
[image: http://www.opensailing.net/download/20090803Internet_map_collage.jpg]
Source: http://www.opensailing.net/download/20090803Internet_map_collage.jpg 


Or this:

[image: ]
Source: http://www.comminit.com/global/content/knowledge-networks-and-nations-global-scientific-collaboration-21st-century 

Depictions of the system through time would reveal considerable periods of linear change marked by intermittent bursts of non-linear change, as tipping points and phase transitions were experienced:  change would be visible in the size and diversity of nodes, in the shape and size of clusters, and the size, complexity and differentiation of the links.

	Thought of in substantive terms, the system of complex and deep interdependence is being driven by rapid change in its most important element – knowledge and technology and the increasing returns of reuse, cumulation, innovation, network effects and falling relative costs.  Observers regularly note the increasing turbulence in global markets as the competitive environment not only intensifies but also become more complex and based more on the interdependent capabilities of states and firms.  The economic fates of firms and states have become increasingly intertwined: with states linked to firms; with multiple states linked to individual firms; with states operating to create competitive environments to attract firms, often by building enhanced knowledge capabilities; with local clusters of specialized capabilities emerging from the interaction of state policies and firm strategies.[footnoteRef:57] [57:  Dan Breznitz, Innovation and the State, New Haven: Yale University Press, 2007.  In 2006, IBM moved its global procurement operations center to Shenzhen, not to take advantage of low wages but to access one of the world’s biggest pools of procurement talent. Edward Tse, “The China Challenge,” Strategy + Business, 58 (Spring 2010) 3-10.] 


The complexity of innovation, along with the pace and scale, has expanded and accelerated over the past four decades.  Innovation now typically focuses on capturing cost gains from technology, creating new organizational forms so as to capture increasing returns from knowledge, and especially from recombinant innovation that operates across wider areas of the value chain.[footnoteRef:58]  The proliferation of new knowledge-based products, processes and services across the fragmented value chain creates even more opportunities for recombinant innovation.   [58:  Edward Steinfeld, Playing Our Game, Oxford: Oxford University Press, 2010, 110-116.] 


The new pace, scale and scope of innovation affects much.  A product’s life cycle has shortened because even a significantly new product will rapidly encounter strong competitors from firms all over the world pursuing a fast-follower strategy.  And this new product must be produced quickly, requiring a globally competitive supply chain – composed of the set of competencies of companies and countries across the world - to reap the gains available for only a short time.[footnoteRef:59]  The result is an equally rapid rise and fall for firms in global competition.  For examples we need only look at the impact of Wal-Mart on the fates of traditionally important retail discount stores such as K-Mart in the 1980s and 1990s.  More recently, Amazon has had devastating effects on the price discounting stores such as Best Buy and book retailers such as Borders.  Apple’s iPhone quickly took down the previously dominant smartphone, Blackberry (not to mention the GPS device firm Garmin), and Apple is now being challenged in the smartphone space by Samsung.[footnoteRef:60]  The pace of innovation and technological change has accelerated so much it has led to a rising turbulence in markets, so the number and relative positions of firms in global market share rises and falls quickly and with much greater variation, a result of hyper-competition.[footnoteRef:61]  This process extends to nations that fail to take aggressive efforts to sustain competitive improvements and find themselves and their firms quickly falling behind.[footnoteRef:62] [59:  Charles Fine, Clockspeed: Winning Industry Control in an Age of Temporary Advantage, New York: Basic Books, 1999.]  [60:  Steve Pearlstein, “In Tech World: Good to Great To – Gone,” Washington Post, September 15, 2012, http://www.washingtonpost.com/business/in-tech-world-good-to-great-to--gone/2012/09/14/a982c512-fabe-11e1-8252-5f89566a35ac_story.html 
Eric Brynjolfsson and Michael Schrage, “The New, Faster Face of Innovation,” Wall Street Journal, August 17, 2009, http://online.wsj.com/article/SB10001424052970204830304574130820184260340.html ]  [61:  Remember, the economic fate of nations is closely tied to the fate of firms, making market share turbulence a major part of national economic turbulence.  Andrew McAfee and Eric Brynjolfsson, “Investing in the IT That Makes a Difference,” Harvard Business Review, 2008, http://hbr.org/2008/07/investing-in-the-it-that-makes-a-competitive-difference/ar/1 ; Eric Brynjolfsson, et al, “Scale Without Mass: Business Process Replication and Industry Dynamics,” Harvard Business School Working Paper, 07-016, 2006; Eric Brynjolfsson, et al, “The Volatile U.S. Economy, Industry by Industry,” Harvard Business Review, http://hbr.org/web/slideshows/the-volatile-us-economy-industry-by-industry/1-slide ; Martin Reeves and Mike Deimler, “Adaptability: The New Competitive Advantage,” Harvard Business Review, July 2011, http://hbr.org/2011/07/adaptability-the-new-competitive-advantage/ar/1 ]  [62:  Perhaps the best example of a nation deeply enmeshed in the global economy that failed to engage in structural transformation and has suffered the consequences is Japan, especially Japanese firms formerly dominant in various ICT markets.  Steven Vogel, “Japan’s Information Technology Challenge,” in Dan Breznitz and John Zysman, The Third Globalization, Oxford: Oxford University Press, 2013, 350-372.] 


Perhaps most important, no firm or nation possesses the capacity to accumulate enough knowledge to operate alone; knowledge autarky is not an option for a firm or a nation.[footnoteRef:63]  This is a consequence of the complex diffusion patterns of knowledge and the reality of rapid and constant changes – any advantage is very short-lived.  Of particular importance, the complexity of advancing knowledge through innovation means virtually no firm is able to operate alone.  Knowledge creation, especially through product innovation, resides in assembling and recombining systems of complementary knowledge.  Firms “can no longer project themselves from nation-centric strongholds that function as containers of comparative advantage.”  Instead, they need strategies that globally mobilize country-specific strengths and freely leverage them with partners, suppliers, and customers.[footnoteRef:64]  The greatest challenge for firms and nations is keeping up with change, which requires expanding, maintaining, and enhancing the institutions that participate in global knowledge networks.  Evidence for this comes from the global nature of the complex and deep networks of knowledge, especially the systems of strategic and other knowledge alliances among firms.[footnoteRef:65] [63:  Brooks, Producing Security….]  [64:  For a detailed discussion of this process in the flat panel display industry, see Thomas Murtha, et al. Managing New Industry Creation: Global Knowledge Formation and Entrepreneurship in High Technology, Stanford, Stanford University Press, 2001.  Quote at page 2. Murtha, et al. describe in detail the complex and tightly connected systems of technology that must be integrated and rapidly and continuously improved in a synchronous fashion to develop flat panel displays and then produce these devices with high quality and low cost.  The process of fragmenting the value chain across multiple firms with many locations spread across many nations specializing in a portion of the value chain can then be multiplied in manifold ways to represent the many industry sectors operating in this fashion.]  [65:  Mohammad Mowla, “An Overview of Strategic Alliance: Competitive Advantages in Alliance Constellations,” Journal of Business Management and Corporate Affairs, 1.1 (September 2012) 1-10.] 


The turbulence witnessed in global markets is a result of the rising role of knowledge and the disruptive effects of the expansion of increasing returns from knowledge and technology, with a variety of important systemic consequences.  The rapid dispersal and redistribution of knowledge, a shifting and reforming process of wealth creation from new capabilities for the economy, and extraordinary turbulence within markets – financial and product – all reflect intersecting processes of disruptive change.  

The behavior of global systems is itself complex, with alternating patterns of localized stability followed by periods of extreme change and instability.  These systemic characteristics reflect both significant path dependence through increasing returns to network effects but equally large new gains from increasing returns to reuse, cumulation and especially innovation and declining costs.  This pattern resembles many forms of complex systems, with a combination of temporary equilibria from path dependence but multiple and rapidly emerging, and sometimes dissolving equliibria from the effects of other forms of increasing returns.  Global institutions often lag behind the pace of change – witness the very poor record in the United States and Europe of anticipating and coping with the global financial crisis - but are engaged in a co-evolutionary development with the shifting dynamics of production.

One of the most remarkable features of the global system is the dramatically asymmetrical distribution of gains across participating firms and nations in global production networks.   The distribution of gains across the value chain is highly differentiated and unequal, with owners of knowledge-intensive resources gaining the most while owners of unskilled labor benefit the least.  Figure VII shows a shifting distribution of value added across supply chains, comparing the 1970s and the early 21st century.  






FIGURE VII
The “Smile Curve” of Changing Value Added Across the Supply Chain
[image: ]
Source: Richard Baldwin, “Global Supply Chains: Why They Emerged, Why They Matter, and Where They Are Going,” Fung Global Institute, Working Paper FGI-2012-1, 2012, 18.
The manufacturing stage has seen a significant decline, owing primarily to declines in the wages for low skilled workers in that stage, while the knowledge-intensive stages of product, concept, design and marketing have seen a relative value added rise proportionately.  The high returns to knowledge is not surprising given the important in production, but these gains also generate both opportunities and incentives to nations and firms to upgrade across the value chain and achieve new and larger gains.  Perhaps unexpectedly, these opportunities serve to ameliorate the potential conflict resulting from the large distributional variation in the gains from the system.[footnoteRef:66] [66:  Apple captures almost one-third of the value of an iPad as profits, whereas only 2% of the value-added goes to Chinese workers.  The Economist, January 21, 2012, 84. http://www.economist.com/node/21543174] 

	The new global system of complex and deep interdependence is qualitatively different from the interdependence in the past, largely as a result of the increasing role of knowledge and technology in production.  The nature of production itself, the processes of economic competition, the nature of trade, the distribution of gains, and the dynamism in the global system all reflect the role of knowledge and explosive effects of increasing returns.  The actors in the system and the forms of interaction are diverse, intensely complex, mutually reinforcing and subject to accelerating change.  The nature of production – with the fragmentation of the value chain and its dispersal across many nations – has changed along with the system of exchange among the actors.  Partnerships of states and firms proliferate, the number and variety of firms expand, and the set of interactions among the elements of the value chain multiplies in volume and variety, binding together the actors in different ways.  The depth and complexity of co-opetition among actors increases at a rapid pace.[footnoteRef:67]  Along with these changes come new incentives for states in their security and political relations with each other. [67:  Adam Brandenburger and Barry Nalebuff, Co-opetition, New York: Currency, 1996.] 


V. Micro-processes Linking Deep Interdependence and Military Force

	The political economy of complex and deep interdependence expresses itself in a set of incentives and behaviors.  Thought of as a complex adaptive system, deep interdependence involves five structural features.  First, it is composed of a large number of quite different but tightly coupled complementary elements.  Second, change in the elements of the system and in the nature of relationship of the elements is rapid and significant.  Third, the elements and relationships are widely distributed in space and connected through complex networks.  Fourth, there are significant differences in the degree of connectedness among the actors.  Finally, the predominant source of energy in the system – knowledge – is a shared, distributed, cumulating and evolving resource.  The incentives for actors in such a system are differentiated with a predominant pattern among those with the largest stakes in the system.  What are the micro-processes that relate these systemic structures to the threat and use of military force to gain state goals?[footnoteRef:68] [68:  Establishing these links is a key challenge for research on interdependence and power relations.  Edward Mansfield and Brian Pollins, “Interdependence and Conflict: An Introduction,” in Edward Mansfield and Brian Pollins, (eds.) Economic Interdependence and International Conflict, Ann Arbor: University of Michigan Press, 2003.] 


	Complex and deep interdependence affects the way gains are achieved but also the ways costs are distributed.  The predominant form of incentives and behaviors affects the ability of actors to achieve gains independently of the gains of other actors.  At the same time, the contemporary system of complex and deep interdependence undermines efforts by nations to impose costs on other nations that do not also fall on themselves.  Gains can now be most reliably achieved through accessing resources spread across many nations, with efforts to become a global economic player in a knowledge-intensive world mandating a multitude of alliances in global networks.  That is, firms and states must establish extensive links into the system of deep interdependence in order to achieve consistent gains in wealth and technological capabilities.  Concomitantly, efforts to impose costs on other states through acts such as higher tariffs serve to increase costs to your own consumers and producers.  Higher component costs lower the competitiveness of your own firms.  

The confluence of the deep mutuality of interdependence in achieving gains and experiencing costs generates incentives for cooperation in managing the deep and complex interdependences among states.  Even asymmetries of interdependence do not consistently create opportunities for leverage on other states.  This is because knowledge as the core productive factor creates strong incentives to invest in resources to upgrade through cumulation and innovation rather than through the use of force or coercive bargaining.  Capturing knowledge through force to reverse asymmetries of gains from interdependence is a self-defeating strategy.  Moreover, those states with advantages in value chains cannot gain more by using this leverage to coerce compliance. Instead, this is a form of structural power, which can be reversed only through a process of building alternative forms of structural power.[footnoteRef:69] [69:  A much inferior choice is to work to destroy the entire system, on which the structural power of an opponent depends.] 


The depth of interdependence and the potential fragility of the system also generate strong incentives to cooperate in order to avoid the widespread costs of system failure.  Systems of complex and deep interdependence can generate stable patterns of interactions within certain parameters. However, due to the impact of knowledge and increasing returns and to the large number of tightly connected complementarities, this system also demonstrates considerable instability.  With some frequency, the system experiences various phase transitions and tipping points, as the system shifts from one of the available multiple equilibria to another.[footnoteRef:70]   This results in large and shared risks that fall on all states, but especially those most closely connected to this system. The threats to all states create strong incentives to manage instabilities within a tight boundary for seeking relative gains.  States cannot control the turbulence from innovation and technological change but can seek to manage it, but only through continuous and expanding forms of cooperation.[footnoteRef:71]   [70:  The repeated financial crises of 1982-2009 can be seen as indicators of these processes.  At a smaller scale, financial markets can experience similar changes.  The Economist, “Multiple Equilibria,” October 7, 2011, http://www.economist.com/blogs/freeexchange/2011/10/illustrated-euro-crisis ]  [71:  Brooks, Producing Security…, also emphasizes the cooperative features that derive from contemporary interdependence.] 


Gains in this kind of system are mutually obtained but the costs are also mutually inflicted and widely shared.  The greatest costs derive from systemic failures, which can come from poor management and from the use of military force.  The destruction of the economic infrastructure of a major or even minor state can propagate throughout the system, not only by disrupting trade but even more seriously by undermining production and innovation.  Perhaps more than a democratic peace, we need to understand an economic peace in which states operating through global production, knowledge, investment and trading networks don’t go to war with each other, nor can they effectively coerce each other.[footnoteRef:72] [72:  The very severe and damaging global economic crisis of 2007-2010 elicited little of the traditional resort to protectionism to achieve relative gains.  Kishore Gawande, et al. “Determinants of Trade Policy Responses to the 2008 Financial Crisis,” World Bank, Policy Research Working Paper, October 2011; Berbard Hoekman, “Trade Policy: So Far So Good?” Finance and Development, June 2012, 17-19.] 


	The system of complex and deep interdependence not only generates incentives that affect calculations of gains and losses; is also generates incentives that promote relationships among its actors defined by structural power.  This capacity for creating and manipulating structural power – the power to shape systems rather than the power to hurt - may be far more important in a world of deep interdependence.  The importance of structural power mitigates the use of coercive force and coercive diplomacy to gain advantage and emphasizes instead efforts to translate structural power into systemic or regional rules.  In the 1830-1950 era, achieving gains through the conquest of territory could plausibly and reliably yield economic and power gains.  In the 21st century, this is shear folly.[footnoteRef:73]  Incentives for gain in the contemporary era rest far more with building institutions for knowledge development, capture and innovation than from seeking conquest.  Further, coercive interactions are typically counterproductive, as disruptions in systems of deep interdependence produces widespread and significant unintended negative consequences. A strategy of creating structural power, by which other actors must adjust their behavior to your preferences in order to achieve the gains from interdependence, is much the preferred approach.[footnoteRef:74]  The states typically resorting to force are those lacking in structural power and in the capacity to enter global networks. [73:  Brooks, Producing Security…, emphasizes the impact of  contemporary interdependence on the use of force and the value of conquest.  See also Richard Rosecrance, The Rise of the Virtual State, New York: Basic Books, 1999; Stephen Van Evera, “Primed for Peace: Europe After the Cold War” International Security, 15.3 (Winter 1990-1991) 7-57.  For a simple but telling realist view of this issue, see Stephen Walt, “Liberals are Musicians, Realists are Jocks,” Foreign Policy, April 24, 2011, http://walt.foreignpolicy.com/category/topic/international_relations?page=3 ]  [74:  Michael Mastanduno, “System Maker and Privilege Taker: U.S. Power and the International Political Economy,” World Politics, 61.1 (January 2009) 121-154; Kathleen McNamara, “A Rivalry in the Making? The Euro and International Monetary Power,” Review of International Political Economy, 15.3 (August 2008) 439-459.  In addition, soft power is a form of structural power. Joseph Nye, Soft Power, New York: Public Affairs, 2009.] 



VI. Analyzing the Rise of China in a Knowledge-Intensive World 

Judging and evaluating the value of the concept of complex and deep interdependence for understanding power relations in Asia will require a variety of studies involving tests of the theoretically derived implications.[footnoteRef:75]  For now, we can only provide a few suggestions about how this might proceed. [75:  There are many theoretical issues associated with the analysis of complex and deep interdependence left un-discussed here. Many cut against the grain of much mainstream thinking an will require a much larger venue for consideration.] 


	A major growth industry is the effort to measure the current and future power of China and predict its effects for war and peace.[footnoteRef:76]  Subramanian provides perhaps the most reliable and sophisticated measures of power relationships of the current analysts of shifting power balances.[footnoteRef:77]  And yet, this form of understanding power is deeply flawed not only as a basis for the attribution of “dominance” to China (a weakness shared by others), but more importantly for what is left out.  Although many scholars of international affairs regularly recognize the importance of knowledge, virtually none is able to incorporate its significance in understanding power relations in global affairs.  Unfortunately, the analysis of power and power relations in international affairs has not kept pace with the changes in global relations.  Reflecting the theoretical primitive of uniformity in human relations, measuring power in 2013 is assumed to work just like it did in 1913.  We have seen that the structure of production and the institutions related to production have changed dramatically in this time.  Power has become more complex in relation to changes in the global structures of production and deep interdependence that have arisen since World War II.  In a world of complex and deep interdependence, structural power – especially the capacity to shape the rules for production – has assumed an importance equal to or even greater than that of military force.  Measurements of power relations need to reflect this reality. [76:  A small sample includes:  Martin Jacques, When China Rules the World, New York: Penguin, 2009; David Lampton, The Three Faces of Chinese Power, Berkeley: University of California Press, 2008; David Kang, China Rising: Peace, Power, and Order in East Asia, New York: Columbia University Press, 2007; Ivan Tselichtchev, China Versus the West, Singapore: John Wiley, 2012; David Shambaugh, China Goes Global: The Partial Power, Oxford: Oxford University Press, 2013; Aaron Friedberg, A Contest for Supremacy, New York: Norton, 2011; Charles Kupchan, No One’s World, Oxford: Oxford University Press, 2012; Michael Beckley, “China’s Century? Why America’s Edge will Endure,” International Security, 36.3 (Winter 2011/12) 42-78.]  [77:  Arvind Subramanian, Eclipse: Living in the Shadow of China’s Dominance, Washington: Peterson Institute, 2011.] 


	How could we examine this transformation in terms that would permit some confirmation of a changing structure to power?  We need remember that deep interdependence does not eliminate the role of military force but instead changes the incentives relating to calculations for its use relative to the value of structural power.  One direction for research is the Chinese efforts to build structural power through numerous strategies.  The expansion of the consumer markets in China to a point that rivals the consumer market in the U.S.[footnoteRef:78] The liberalization of Chinese financial markets, deepening those markets and efforts to promote the RMB as a key currency would strike at a major source of U.S. structural power.[footnoteRef:79]  The creation of a regional economic system organized around Chinese financial and other markets, and based on Chinese forms of capitalism and trade rules would add immensely to China’s structural power.  Nor surprisingly, U.S. leaders understand this outcome and have worked to promote the Trans-Pacific Partnership as a form of competing structural power.[footnoteRef:80]  And finally, China has devoted considerable efforts to upgrade the nation’s position in global production and knowledge networks.  This is both a source of economic capability but also a form of augmenting structural power.[footnoteRef:81] [78:  China 2030, Washington: The World Bank, 2012; Nicholas Consonery, “China’s Great Rebalancing Act,” New York: Eurasia Group, 2012.]  [79:  Eswar Prasad and Lei Ye, The Renminbi’s Role in the Global Monetary System, Washington: Brookings, 2012.]  [80:  Peter Petri, et al. “The Trans-Pacific Partnership and Asia-Pacific Integration: A Quantitative Assessment,” East-West Center Working Papers, October 24, 2011; ]  [81:  Edward Steinfeld, Playing Our Game: Why China’s Rise Doesn’t Threaten the West, Oxford: Oxford University Press, 2010, describes a form of structural power from the capacity of western firms to control the system of production through control over the systems of knowledge creation and application.  A contrasting view is Dan Breznitz and Michael Murphree, Run of the Red Queen, New Haven: Yale University Press, 2011.] 


A second avenue of investigation is a comparison of state calculations regarding the incentives from interdependence, using the contrast between Japan’s internal conflict over foreign policy from 1914-1941 and China’s calculations from 1992-2013.  The goal is to search for traces of the posited differential incentives in the two eras.  Japan was a semi-authoritarian state with significant resource dependencies and intense security concerns facing a region of relatively weak states.  World War I demonstrated the nature of war as a contest of national economic production capabilities.  And the Japanese government was conflicted over the degree to which national goals could be achieved through integration into the international system.[footnoteRef:82]  These characteristics are not unlike those of contemporary China.  [82:  Mark Metzler, Lever of Empire: The International Gold Standard and the Crisis of Liberalism in Prewar Japan, Berkeley: University of California Press, 2006.] 



VII. Conclusions

	Existing research on power and interdependence sees power in terms of economic aggregates and structures in terms of the relative distribution of aggregates among nations.  This paper has redeveloped the concepts of increasing returns to knowledge and the institutional environment in order to focus on the role of production structures as a mechanism for understanding not only differential rates of growth but also the differential effects of interdependence on the incentives for the use of force.

	The key assertions define a relationship between increasing returns and economic knowledge and the institutional forms in which these increasing returns are expressed.  In the 1830-1950 era, productive knowledge was realized through nation-centered institutions that emphasized the economic capabilities of nations.  This system of large, lumpy and tightly connected investments was beyond the capabilities of the semi-feudal states in poor nations and therefore served as a large barrier to the ability to enter the global economy and achieve economic growth.  The use of military force to achieve control over resources in other nations could plausibly produce significant gains, and intense conflict over resource control – through inter-state conflict or imperialism – was experienced.  Though interdependence expanded from the 1850s to 1914 and perhaps beyond, it was circumscribed by the nation-centered system of production and was unable to ameliorate the propensity for international conflict.

	By the early 21st century, the role of knowledge in production had expanded dramatically and was expressed through institutions organized as global networks of production and exchange.  This system of complex and deep interdependence lowered the barriers to entry for those nations able to organize institutions for capital and infrastructure formation and capture and apply knowledge for production.  Combined with a genuinely open global trading system and the readily available knowledge and technology of production, many emerging economies achieved unprecedented rates of economic growth and rapid catch-up.  But equally important, the distributed global networks of production and knowledge exchange undermined the gains and raised the costs from military force.  The power that mattered most shifted from economic aggregates to two new forms: one is the capacity to create knowledge and achieve innovation and the second is the structural power to define and manage the terms within which complex and deep interdependence function.  No nation has the individual capacity to control global knowledge networks or to define global rules without significant forms of cooperation.

Perhaps most important is the broad policy implications of this analysis. The rise of China and emerging economies is less a threat to be feared and instead needs to be seen as part of a turbulent system requiring complex management.  China’s power in such a system is conditional and linked to its capacity to engage in knowledge trading and exchange and much less from its ability to coerce.  The “threat” from China is largely to the illusory vision of a unipolar world where U.S. structural and military power permits an aggressive unilateralism in pursuit of narrow U.S. interests.



image3.png
Crossed roads

Economies” share of world GDP, %
At market exchange rates

100

Developed FORECAST

1990 95 2000 05 10 15 20




image4.jpeg
T T T T
1960 1970 1980 1990
year

2000

——=—=— smoothed developed countries growth
smoothed developing countries growth

4 Developed
® Developing

T
2010




image5.emf
Semiconductor Devices and Circuits

Singapore « Hong Kong
o} __« Portugal
Belgium Greece @ ‘fé“?da/ @ Ireland
Y India —/~\ .
Korea @ Germany \ Ttaly Belgium
Israel 0 @ Italy Australia / Denmark
Hong Kong ° ° ()
Netherlands
Spain @ . _Switzerland
Taiwan —_
Switzerland
Sweden
Israel ©
Canada © < UK . Spain
China @ [France ® ®  Japan Sweden s
India @ Taiwan L
Ireland @ Norway Netherlands
1996' 201 1: UK Austria
s .
Al‘chltectlll"e China @ Singapore
Australia
Japan  Capada
Norway e O France Korea
o Australia o Greece
Sweden ¢  Spain e @ ° . O Israel
o Germany .
Greece @ Francee UK Denmark Spain @ Germany
Brazil
Hong Kong o Switzerland § India @ ltaly
1996: 2011: Canada
. . .
Applications L Spain Ausgalia
ndia ° .
K. Norway Chile
a&] orea ° e}
Germany
Hong Kong @ . Hong Kong UK
Korea ¢ Brazil © Argentina 7] Cana
China . ° Belgium
[ ] i .
Netherlands Q France Russia Singapore ‘ .
rance
Czech Republic&anada Germany ;
° . apan
UK Japan Saudi - /.
Israel o o Italy Arabia ©O Qatar

Australia O
Sweden °©

Spai Austria .
pain. " e Singapore
° e @

Greece Austria

i China i
Switzerland - India Denmark + Taiwan 0 Switzerland
. ©® Norway Taiwan Brazil
th Afi
© Sou riea Netherlands @ @ Ircland
weden
2001: 2011: Denmark
o .
Programming Systems Spain @  Singapere
Netherlands « Israel Germany ® Greece
Austria A Denmark
N Sweden Estonia ® e Belgium
Australia ¢ Japan
! Canada \ UK
\ Germany ‘@ Netherlands Turkey ®
Denmark e ‘ p ‘/ Korea o Italy
Romania
Japan e | Israel mant Ireland ® © Australia
K + Ttaly Chile o
Brazil @ ° ® . Switzerland Portugal .I i L China © New Zealand
1996 O e 2011 " s Ara
: . audi Arabia
Each circle represents a single country; circle size indicates O USA 116 Number 282 Number
the number of papers produced by that country. Each line ® Europe ——— i of Times of Papers
. . C1s @ Asia 1 o 16 70
connecting two circles represents a co-authored paper; line © Other Co-authored

width indicates the number of coauthored papers.

‘IGURE 2-1 International conference collaboration networks. Data compiled from the following conferences:
ASPLOS, HPCA, ISCA and MICRO (architecture); ECOOP, OOPSLA, PLDI, POPL, and PPoPP (programming
ystems); SC, SIGGRAPH, VLDB, and WWW (applications); and IEDM and ISSCC (semiconductor devices and
ircuits). Collaboration maps were generated using the Science of Science (Sci2) Tool available at
1ttp://sci2.cns.iu.edu.










image6.jpeg




image7.png




image8.png
Stage’s share of
product’s total value

added 21% century value chain

==, 19705 value chain

Product Manufacturing ~ Sales, Stage
concept, stages marketing and
Design, R&D after sales

services




image1.emf
G7 share of world GDP, 1820-2010

80% 1 1988,
70% - 67%
60% -
50% - ° b
40% - .

30% -

20%
10%
0%
S
&

Source: World Databank from 1960; Maddison pre-1960;
pre-1960, G7=W.Europe, US, Canada, Australia &
N.Zealand

Figure 7: Reversal of the big divergence

80%

70%

60%

50%

40%

30%

20%

10%

Share of world manufacturing GDP

0%

—'Headquarter' economies

| —China

| China + Other 'factory’
economies

1970 1975 1980 1985 1990 1995 2000 2005 2010
Source: UN online database, unstats.un.org
HQ economies = G7, other factory economies = Korea,
Malaysia, Thailand, Singapore, India, Indonesia, Brazil,
Mexico, and Turkey

Figure 8: Reversal of industrialisation/de -
industrialisation trend











image2.png
Aonce and future giant a
Chin's shae of world GOP, 4

r
3
o
10

o
1600 100 1620 187019131950 1973 199 206

Sources: T erd Economy” *At i -pogerprty
oy AngusMadson; et






Deprieendnc 4 Py f oKl A
phivees

e By s

:m..u:".._.——’_,r.:.'z:ﬂr;_"-:-:r.:-'.{

e ottt o ot o pc oy et it

e o st i e et o s ot
ngeset Mo st e o s g e ooy

R R N



