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Intellectual exchange and discourse, an essential feature of scientific inquiry, also are powerful tools of diplomacy. This is, however, unrecognized and under-utilized. Collaborations and interchanges among scientists form indirectly a basis for non-ideological state-to-state relations. With technology development and innovation as centerpieces of national policies, the linkages among researchers promise to help defuse international tensions and strengthen global understanding. Science and technology knowledge and exchange are critical instruments of national security in the 21st Century.

Dr. Norman NEUREITER, director of the AAAS’s Center for Science, Technology & Security Policy, reviewed how his 40-year career in the scientific and diplomatic communities demonstrated the salience of S&T exchange.
  He emphasized the importance of science and technology collaboration to U.S. foreign policy, calling it “the most powerful instrument of U.S. soft power” and “crucial.” S&T cooperation he sees in its political context. It is not enough to just see science as merely creating weaponry or fighting disease. It establishes avenues of exchange and opportunities of goodwill and dialogue.

During the Cold War, the U.S. government in response to the Soviet Union’s 1957 Sputnik luanch sought to build a “Global Image of America” around science and technology. The White House pursued this policy by finding and publicizing science projects that would capture the imagination of people around the world. The implicit suggestion was that U.S. science is science for the whole world, while Soviet science is science for the USSR only. Simply put, the U.S. wanted dramatic scientific achievements to project power abroad.
Dr. Neureiter witnessed personally this effort when he served as an English-Russian interpreter and guide for the 1959 U.S. Trade & Cultural Fair in Moscow (U.S. National Exhibit). On loan from the Humble Oil Company (now Exxon), he assisted American scientists and officials in getting their message out at the exposition. It was here that Vice President Richard Nixon and Premier Nikita Khrushchev had their famous “kitchen debate” where the two leaders engaged in an impromptu debate in a model of an American kitchen about the merits and disadvantages of capitalism and communism.

After this experience, he was accepted by the State Department as a part-time escort interpreter in Russian where he was involved in meetings between U.S. and Russian scientific delegations that helped produce the Nuclear Test Ban Treaty. In 1963, he joined the International Affairs Office of the U.S. National Science Foundation in Washington and managed the newly established U.S.-Japan Cooperative Science Program. Entering the U.S. Foreign Service in 1965, he was named Deputy Scientific Attaché at the U.S. Embassy in Bonn. In 1967, he was transferred to Warsaw as the first U.S. Scientific Attaché in Eastern Europe with responsibility for Poland, Hungary and Czechoslovakia. There he had considerable access to the Polish scientific community and some success in developing cooperative projects with U.S. institutions.

Dr. Neureiter returned to Washington in 1969 as Assistant for International Affairs to the President's Science Advisor in the White House Office of Science and Technology (OST). There he helped initiate and negotiate scientific agreements that were part of the détente packages with the USSR and the opening of China. The President’s National Security Adviser, Henry Kissinger, was a believer in importance of S&T cooperation as a symbolic as well as real benefit of better diplomatic relations. 

After leaving government in 1973, near the end of the Nixon Administration, Dr. Neureiter joined Texas Instruments (TI), where he held a number of staff and management positions including Manager, East-West Business Development; Manager, TI Europe Division; Vice President, Corporate Staff; and Vice President of TI Asia, resident in Tokyo from 1989-94. He was tasked with building new relationships and networks with the technical communities of these regions. Through his career he learned to speak comfortably with colleagues in German, Russian, Polish, French, Spanish and Japanese.

After retirement from TI in 1996, Dr. Neureiter worked as a consultant until being appointed in September 2000 as the first Science and Technology Adviser to U.S. Secretary of State. He worked for both Secretaries Albright and Powell. At State, he established a new office to educate the foreign policy community about the new realities and importance of S&T. He was helped by a series of reports highlighting the role of S&T in national security and international relations. 

His position at the State Department was the direct result of a 1999 National Academies of Science report
 outlining the contributions that science, technology, and health (STH) expertise and activities can make in the formulation and implementation of foreign policy. The report addressed the State Department’s shortcoming in regard to STH expertise and how State might better carry out its responsibilities to include STH in diplomacy. It was surprising to many that the Department was reducing its STH capabilities in 1990s even though the STH dimensions of foreign policy were rapidly expanding. STH cooperation was no longer viewed as symbolic of supremacy or a reward for good behavior. Instead, it was fast evolving as a necessary component of American power and commitment to global cooperation.

STH was often central to the Department’s bilateral and multilateral interactions with other governments. STH aspects play a large role in discussions of such critical topics as nuclear nonproliferation, use of outer space, population growth, adequate and safe food and water supplies, climate change, infectious diseases, natural disasters, energy resources, information policy, and competitiveness of industrial technologies. America’s STH strengths came to be viewed as providing unparalleled support for the Department in the formulation and implementation of a foreign policy that contributes to the creation of a more secure, prosperous, and democratic world. 

In June 1999, the Senate passed an amendment to the State Department’s authorization bill establishing the position of Science Advisor to the Secretary of State reporting through the Undersecretary for Global Affairs, with the Science Advisor’s responsibilities to be determined by the Secretary. Congress agreed that STH developments were such a pervasive force that they cannot be isolated from the fundamental workings of foreign policy. The Department needs the capability to understand how technological factors influence political and economic developments as well as the ability to use effectively STH resources for foreign policy.

This view was further emphasized in the State Department’s 2000 U.S. Strategic Plan for International Affairs. 
 Of the 16 stated goals of the 2000 U.S. foreign policy, 13 directly related to issues of S&T. These included “secure peace; deter aggression; prevent, and defuse, and manage crises; halt the proliferation of weapons of mass destruction; and advance arms control and disarmament” and “improve the global environment, stabilize world population growth, and protect human health.” Also that year, the CIA’s National Intelligence Council published its Global Trends 2015. Among the seven drivers the report’s authors believed would most shape the world of 2015, one was science and technology.

After finishing the three-year assignment as Science Advisor in 2003, Dr. Neureiter was made a Distinguished Presidential Fellow for International Affairs at the U.S. National Academy of Sciences. He was soon also asked to establish a new American Association for the Advancement of Science (AAAS) research center funded by the Science, Technology & Security Initiative at the MacArthur Foundation. The Center for Science, Technology and Security Policy (CSTSP)
 is to encourage the integration of science and public policy for enhanced national and international security. 

STH cooperation clearly has several useful applications beyond the growth of scientific knowledge. It can build a solid, long-term relationship between participating countries. Each STH program is a component of an overall international relationship. For example, strengthening the education system in developing Muslim countries can reduce the power of hard-line madrassas [religious schools]. Or the delivery of needed healthcare to Indonesia’s Tsunami victims generated incomparable goodwill toward the U.S. One post-Tsunami poll found 65 percent of Indonesians favorable to the United States as opposed to pre-Tsunami surveys that indicated only 15 percent.

Scientific exchange is important facet of “Track Two” diplomacy. Such an engagement strategy is what Joseph S. Nye, Jr., the former dean of Harvard’s Kennedy School of Government, calls the use of “soft power.”
 U.S. scientists took political risks in reaching out to Soviet physicist Andrei Sakharov and his colleagues in post-McCarthy America, and they generated enough mutual trust to influence the positions of both governments. That eventually led to a series of arms control agreements and helped both countries survive the U.S.-Soviet nuclear standoff in the era of mutual assured destruction. These days, approaches employing soft power to build scientific and cultural bridges are often derided. But soft power may be even more important than before in a multi-polar world in which terrorism and rogue states present different challenges to democratic institutions. Scientific and technical cooperation can be an effective instrument for wielding that power.

The week-long visit in 2004 of Science’s Richard Stone to North Korea
 provided some interesting proof of the need to incorporate STH issues in complex diplomatic issues. North Korea has a scientific and technical community of reportedly 1.9 million people, albeit poorly equipped but knowledgeable and congenial. Stone found, despite know current tensions, North Koreans surprisingly eager to begin scientific exchanges with the United States and Europe. Also last year Dr. Neuriter went to Iran to lecture on S&T developments in the U.S. He, like Stone, found an eager audience. On an individual level, STH cooperation has great potential to improve relations between hostile countries and create neutral venues for interaction.

Dr. Caroline WAGNER of RAND and the George Washington University Center for International Science and Technology Policy followed Dr. Neureiter with a fascinating statistical picture of an increasingly interdependent S&T [Health is implied] research world.
  Her work on innovation and scientific collaboration provided data to support Dr. Neureiter’s life experiences. S&T research, by necessity, has become international. Transborder S&T collaborations, thus provide a dramatic picture of the vibrancy and health of regional and international relations.

Starting with the fact that modern S&T results from dynamic interactions occurring at many levels and across various sectors, Dr. Wagner sought to address basic questions about how to measure S&T cooperation, its importance to a knowledge economy, and what are the critical elements of S&T cooperation. To map and analyze the emerging S&T collaborative networks, she used the Science Citation Index (CD-ROM version) for 1990 and 2000.  

In the last decade of the 20th century, statistics generated from the Index showed that there has been phenomenal growth in scientific collaboration at the international level. The data revealed the networks created by these expanded international co-authorships, which then were analyzed both globally and regionally. The architecture of these networks was further explored using statistical methods and factor analysis to identify intense relationships as well as the core members of a global network. 

The data shows that the world is becoming an integrated network for S&T research, on a level never before experienced. International collaboration in co-authorship of scientific articles has gone up 50 percent in the last ten years. Findings show that, in the ten years between 1990 and 2000, the global network has expanded to include more nations and its structure more pronounced. Geography matters with clear regional networks centered upon several advanced technology or research hubs. The explosion of collaboration resulting from the integration of European Union and its Accession countries is an excellent of example of the expansion of these regional networks over the past decade. 

Every region of the world has experienced a huge surge in cross-border scientific linkages. The exception is the Middle East and North Africa, where the few interchanges that did exist have decreased over the past 10 years. Nurturing an S&T infrastructure and a commitment to educational excellence that provides the capacity to engage in international collaborations are seen as crucial to national development. One can infer that economies and cultures stagnate without international scientific collaboration or an ability to absorb S&T know-how.
  

Contemporary S&T research and development has become a self-organizing network operating according to its own internal social dynamic. At least part of the emerging global network appears to be growing independently of and orthogonally to national systems of science. The national systems continue to operate, but they are affected by an emerging global system. The full effects of this shift are not clear. National S&T systems may matter less in this emerging arrangement. The challenge is how to manage this scientific revolution that ignores, maybe must ignore, national boundaries.

Thus, emerging dynamic of S&T centered on international collaboration is a critical element of any foreign policy. S&T is pushing the foreign affairs community to expand beyond its traditional actors and definitions of strategy. Although the political benefits of S&T cooperation are becoming clear and measurable, cooperation simply for its own sake isn’t sustainable. The collaboration needs to produce tangible scientific results in order to be productive and meaningful.  Through the strength of American S&T, international collaborations and cooperation have become one of the success stories of U.S. foreign policy. Yet, as Drs. Wagner and Neureiter conclude S&T and foreign policy still remain an elusive partnership. 
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