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In recent decades, world leadership has been a major touchstone of U.S. science and technology policies. NSF’s vision statement, for example, says that NSF investments “will catalyze the strong progress in science and engineering needed to establish world leadership,” and its strategic plan identifies “maintaining U.S. leadership in key fields” as the goal of international collaboration in science and engineering.
 The American Competitiveness Initiative is aimed at “keeping our competitive edge” and “continued leadership in innovation, exploration, and ingenuity.”


But the global division of labor is shifting. For the first time in history, the last two decades have seen mutual trade in manufactured goods between affluent and rising economies. The core economies of the industrial age are turning into service economies. Continued U.S. prosperity depends on finding national economic roles that fit our strengths and capabilities and are valuable globally. The distinction between “developed” and “developing” countries -- those that have arrived and those that are on their way -- is outdated. We are all developing together into new economic patterns, and the United States faces choices about its development path like every other country in the world.

Science and technology are a part of the shifting global picture. In every economic area around the world – agriculture, manufacturing, services, and mineral extraction – the introduction of new techniques and technologies is strongly associated with being able to sell goods or services and thus “compete” for both local and global markets. Furthermore, whole new sectors of the world economy, many believe, will be stimulated by new science-based technological capabilities. Those who lead in introducing those new technologies will gather wealth; those who follow will not. Every country would like to benefit from those new technological waves. As scientific capability builds up in the rest of the world, the United States might not be at the front of all these new developments.
A decade ago, “leadership” meant dominance. But as other nations develop economically and build their science and technology capacities, dominance is no longer a realistic goal for any nation. One possible response for U.S. S&T leadership is to redouble efforts and try to “stay ahead” of the rest of the world. An alternative response, however, is beginning to be expressed. Our objectives could be defined in relation to our own conditions, not someone else’s; we could aim to “survive as a nation and prosper as a people,” in a world in which “winning does not mean being Number One.”
 

The U.S. S&T policy research community can help in the search for such alternative formulations of an evolving role for U.S. science and technology in the world through a number of channels, including
1. developing more multi-dimensional theories and models of the roles of science and technology in global economic, social, and governance systems;

2. providing a rich base of description and insight into the co-evolution of science and technology outside the U.S. and Europe, paying particular attention to the variety of forms of knowledge that contribute to local, national, and global development, and the voices of actors outside the established institutions of S&T policy decision-making;
3. breaking the silences of conventional S&T policy discussions, and helping to open discussion about important but neglected topics that relate science and technology to global development.
This essay will touch on each of these potential contributions in turn.

Theories and Models


By far the dominant theories of global development that enter S&T policy discussions come from economics. Neoclassical theories of economic growth attribute growth over and above what is expected on the basis of capital and labor to improvements in technology. This view is alive and well in the many analyses of “total factor productivity” or the “Solow residual.” Under this theory, because of the spread of technology and diminishing returns to capital, countries with lower levels of income are expected to catch up over time to those with higher incomes. New Growth Theory makes technology and knowledge themselves a force of production, on which returns do not diminish. Thus, countries with knowledge capital can accelerate growth indefinitely. “Catch-up” is much harder, and the accumulation of knowledge capital is the key. Human capital (which embodies knowledge in people) is a one of the key in New Growth.

Also from economics comes the work on innovation systems (national, regional, sectoral). An innovation system consists of a set of actors (usually government, research, and business), their relationships, and the process by which the system learns. Since learning is a version of knowledge accumulation, the concept of innovation systems helps to fill in some of the implementation details of New Growth Theory. Sectoral systems of innovation stretch across national boundaries, so this concept can be used to study global innovation processes. 

Both growth theories and innovation system models are widely used in science and technology policy formation around the world. But as social theories, they are quite narrowly focused. On the one hand, they tend to ignore power and the possible distorting influence of power on economic processes. And on the other, they tend to ignore people, paying scant attention to human development issues while focusing on the activities of businesses and the supporting role of governments.


More multi-dimensional theories of global change that take technology into account, however, are scarce. There is Castells’ monumental work on the Information Society, which analyzes dynamics on the global scale, tracing the influence of information technology far and wide, and including both people and power. But there is also room for much more work on understanding the global forces and patterns. In particular, we need a concerted effort that goes beyond mere critique of globalization to identify levers and opportunities for shaping its dynamics in positive ways.
Co-evolution, knowledges, and voices

The STS literature specializes in providing nuanced original accounts of the co-evolution of sciences, technologies, and societies. From the STS literature, we learn how power and privilege get inside scientific knowledge, through dynamics of gender and class, and we see how those can they be reproduced through the institutional dynamics of science and technology. Yet the STS literature itself has privileged the sciences and technologies of the global North by paying very little attention to these co-evolutionary processes outside Europe and the United States. Our recent review found very few articles in Social Studies of Science or Science, Technology, & Human Values that paid attention to co-evolutionary processes in countries of the global South. If STS insights are going to inform the understanding of the place of U.S. S&T in the world, the field itself will need to become more global.

Conventional S&T policy focuses on formal, institutional science and on science-based technologies, and does not recognize the value of the vast array of other knowledges that science studies identify and respect. Yet these are crucial for the global development process. In our review, we identify the focus on knowledges as the strength of the STS literature on developing countries:
… the STS literature implicitly portrays globalization as a process of knowledge confrontations. “Professional” or “scientific” knowledge carries the privilege of the North into the definitions that shape life in the South. It tangles with other ways of framing and addressing issues, particularly those rooted in the knowledge of poor or indigenous people. By treating the various forms of knowledge symmetrically, the STS approach draws attention to the asymmetries in power that privilege one form of knowledge over another. STS stories include a broad set of actors, especially highlighting civil society and marginalized groups, and features their categories and knowledge. The STS literature thus highlights certain questions with regard to development projects: Whose project is it? What knowledge do the various actors bring to the interaction? Whose knowledge gets respect and deference? What are the outcomes of the project for the everyday lives of the people involved? (from forthcoming chapter for STS Handbook)
“Indigenous knowledge” provides an example of the difference in perspectives. In conventional S&T policy discussions, the knowledge of indigenous people about their natural environments is treated as a commercial opportunity, a site for the establishment of intellectual property rights. In the STS perspective, however, the symmetric treatment of indigenous knowledge highlights its value in innovation and learning processes, and forms the basis for looking for the many other forms of non-professionalized knowledge that can also contribute to these learning processes.
Silences


Conventional S&T policy discourse embraces certain polite topics of conversation and avoids others. One of the contributions of a policy research community can be to bring important but uncomfortable topics into the conversation. This is our responsibility as intellectuals and as human beings. Let me mention two examples. 

One is the area I have been working on over the last five years or so, inequality.  This topic has traditionally not been mentioned in science and technology policy discourse.
 Yet the work that my students and I have done shows that there are many relationships between issues of socioeconomic, gender, and ethnic inequalities and such sub-areas of S&T policy as research, innovation, and human resource policies.
 On the global scale, the growing emphasis on market orientation in S&T policies in both the U.S. and Europe are certainly contributing to global inequalities, and new intellectual property regimes are exacerbating the situation. No one believes that inequalities can continue to grow in a sustainable global order. There are vitally important problems here, and too few of us voicing and analyzing them.

Another highly significant silence surrounds military technology. Well over half of U.S. public R&D expenditure is in the Department of Defense. It is impossible to picture a transformed view of the role of U.S. innovation in the world that leaves that pattern of expenditure in place. Yet very little effort in social studies of science and science policy studies is devoted to tracing the structure or implications of this investment. 
Directions

Current world conditions make it clear that “U.S. leadership” in science and technology needs to be redefined. The best recent statement I have seen on new directions is National Innovation Initiative report issued by the Council on Competitiveness.
 Its vision is of the U.S. as an Innovation Society, not just an Innovation Economy, a place where everyone innovates. The U.S. Innovation Society will take its place in the global growth by helping to address global challenges, in this vision. The NII report shows that leaders in business, academe, and labor are arguing that the United States needs to start to provide leadership in spreading global prosperity in a socially and politically sustainable world. It is possible to shift our concept of productivity, from producing more goods with less labor, to producing a better life for everyone with decent work for all. The social sciences surely have a great deal to contribute to that effort as well.
� Discussion paper prepared for the NSF Workshop on the Social Organization of Science and Science Policy, Washington, DC, July 13-14, 2006. All views expressed are those of the author and do not necessarily reflect the views of the National Science Foundation. 


� http://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf04201


� http://www.whitehouse.gov/stateoftheunion/2006/aci/


� http://www.aaas.org/news/releases/2006/0503hamre.shtml


� My treatment of the literature here draws on a draft chapter for the forthcoming second edition of the Handbook of Science and Technology Studies, co-authored with Sonia Gatchair, Kyung-Sup Kim, Gonzalo Ordonez, and Anupit Supnithadnaporn. I thank them for their insights and contributions.


� One of the few voices in power to raise issues of the benefits of the science and technology for the poor was the late Congressman George Brown, in part under the influence of workshop participant Dan Sarewitz, who is himself also an exception to the general pattern I identify here. 


� See “Distributional Effects of Science and Technology-Based Economic Development Strategies at State Level in the United States,” Susan E. Cozzens, Kamau Bobb, Kendall Deas, Sonia Gatchair, Albert George, and Gonzalo Ordonez, Science and Public Policy, February, 2005; “Measuring the relationship between high technology development strategies and wage inequality,” Susan E. Cozzens and Kamau Bobb, Scientometrics 58 (2): 351-368, 2003; and “Evaluating the Distributional Consequences of Science and Technology Policies and Programs,” Susan E. Cozzens, Kamau Bobb, and Isabel Bortagaray, Research Evaluation, 11 (August): 101-107, 2002.
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