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MEMORANDUM FROM THE CHAIRMAN OF THE NATIONAL SCIENCE BOARD

SUBJECT: International Science and Engineering Partnerships: A Priority for U.S. Foreign Policy and
Our Nations Innovation Enterprise

‘The National Science Board (Board) established the Task Force on International Science (Task Force) in
September 2005 to examine the role of the U.S. Government in international science and engineering
(S&E) partnerships. The Task Force was charged to focus on: facilitating partnerships between U.S.
and non-U.S. scientists and engineers, both in the U.S. and abroad, and in developed and developing
countries; and utilizing S&E partnerships in improving relations between countries and to raise the
quality of life and environmental protection in developing countries.

The Task Force conducted a series of four roundtable discussions and meetings held in Washington,
D.C. in May 2006, Singapore in September 2006, Brussels in March 2007, and the Middle East in July
2007 for Board Members to consult with the scientific community and science policy officials from
U.S. Federal agencies and countries around the world. Throughout these discussions, the Task Force
obtained a wide range of perspectives on the U.S. Governments role in supporting international S&E
partnerships.

The Board, established by Congress in 1950, provides oversight for, and establishes the policies of, the
National Science Foundation (NSF). It also serves as an independent body of advisors to the President
and Congress on national policy issues related to S&E research and education.

We hope you will join the Board in supporting U.S. leadership in international S&E partnerships, which
is crucial to global prosperity. Successful international S&E partnerships can build S&E capacity and
expertise around the world and energize U.S. innovation, but the U.S. Government must now enhance
a global strategy to support international S&E partnerships as new tools to strengthen diplomacy and
foster capacity building in developing countries. This report presents the goals and recommended
actions for the Nation, as well as guidance for NSF, to support international S&E partnerships.

Q'rﬂ—;:b\_. E)— . (\_&M——A
Steven C. Beering

Chairman
National Science Board

National Science Foundation
4201 Wilson Boulevard o Arlington, Virginia 22230 © (703) 2927000 e  http://www.nsf.gov/nsb e email: NSBofhice@nsf.gov
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International Science and
Engineering Partnerships:

A Priority for U.S. Foreign Policy and
Our Nation’s Innovation Enterprise

Executive Summary

The first decade of the 21st century has shifted the global landscape of science

and engineering (S&E) related to research, education, politics, and the technical
workforce. New security threats, globalization, and the rapid increase in health and
environmental challenges have generated a need to reassess the U.S. Government’s
role in international S&E and diplomatic institutions. The U.S. Government needs
to adapt rapidly to these changes so that our economy remains competitive, our
national security remains sound, and our valuable resources are utilized effectively
and efficiently in support of discovery and innovation. A critical mechanism for
achieving U.S. goals in this development is international S&E partnering to serve
new diplomatic purposes. Effective international S&E partnerships advance the S&E
enterprise and energize U.S. innovation and economic competitiveness, but they also
have great potential to improve relations among countries and regions and to build
greater S&E capacity around the world.

The most recent notable change in global S&E dynamics occurred after September
11, 2001, when new security restrictions hindered the flow of ideas, knowledge,

and researchers across borders. Visa restrictions prevented many foreign researchers
from entering the U.S. to participate in research studies and scientific conferences.
Decreases in foreign student enrollments from 2001 through 2005 were partly due
to difficulties obtaining U.S. visas.! Export controls and restrictions on technology
sharing dampened incentives for international researchers to participate in U.S.-led
research initiatives. While foreign student enrollments have begun to increase again,
these factors have made locations other than the U.S. more appealing for supporting
cutting-edge innovation in S&E.

A second factor influencing shifts in the global S&E landscape is globalization — the
growing interdependence and integration of global economic, social, technological,
cultural, and political spheres. The U.S. is no longer the unquestioned leader in
certain S&E fields, such as national cyberinfrastructure networking, and must
increasingly rely on and learn from other countries. Centers of excellence are also
emerging around the world at the forefront of new S&E developments.?> To remain

Effective international
S&E partnerships
advance the S&E
enterprise and energize
U.S. innovation

and economic
competitiveness, but
they also have great
potential to improve
relations among
countries and regions
and to build greater
S&E capacity around
the world.
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competitive, the U.S. must no longer assume that it has a leading role in S&E; rather,
it must actively strengthen its engagement in the global movement to work together
on the frontiers of S&E.

A third factor influencing shifts in the global S&E landscape is the global nature of
many societal challenges. These challenges include: building more secure national
infrastructures in the wake of terrorist threats and actions; increasing national
capacity and disseminating technology to underdeveloped and developing countries;
preventing environmental change and degradation, especially global climate change;
improving weather forecasting to improve the response to catastrophic natural
disasters; and diminishing the threat of widespread health epidemics such as AIDS.?
The next generation of scientists and engineers will need to lead the world in
combating these global problems.* Advances in S&E will increasingly depend on
the ability to draw upon the best minds regardless of national borders.®

U.S. efforts to build S&E capacity in developing countries will advance U.S.
diplomacy throughout the world. In particular, the U.S. Government must harness
the power of international S&E partnerships to strengthen science diplomacy and
foster capacity building in developing countries. For such partnerships to achieve
their full potential, there must be short-term and long-term mutual benefits and
shared risk. The National Science Board (Board) urges the U.S. Government to
undertake the recommended actions stated in the Strategic Priorities section of

this report immediately. The Board also offers guidance to the National Science
Foundation (NSF), which is interspersed throughout the Strategic Priorities section
under the sub-heading “Guidance for NSE” The recommended actions of this report
are summarized below.

A. Creating a Coherent and Integrated U.S. International S&E Strategy

e The National Science and Technology Council (NSTC) should reestablish
a committee on international S&E to coordinate the activities of the U.S.
Department of State, the U.S. Agency for International Development
(USAID), and the various Federal mission agencies and to develop a
coherent, integrated, national S&E strategy. With guidance from the
Department of State, this committee should work with peer governments to
establish coordinated programs across international boundaries.

e FEach Federal agency involved in international S&E should designate a lead
official empowered to proactively promote and develop international S&E
strategy and coordination.

e Congress should amend the Government Performance and Results Act
(GPRA) to require Federal agencies to address strategy development and
performance planning for international S&E partnerships. The Office
of Management and Budget (OMB) should include this in its Program
Assessment Rating Tool (PART)® guidance to U.S. Federal agencies.
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e The Department of State should consider elevating the role of qualified
Science Advisors at key U.S. Embassies to promote science, engineering, and
technology in their host countries.

B. Balancing U.S. Foreign and R&D Policy

e Office of Science and Technology Policy (OSTP) must work with the U.S.
Department of State and OMB to make international S&E partnerships
a priority for U.S. foreign and research and development (R&D) policy.
OSTP and OMB should include this strategy in the annual OMB-OSTP
memo on the science and technology priorities of the Administration.
OSTP should consider reestablishing the position of Assistant Director for
International Strategy and should directly charge Federal agencies to include
specific components of international R&D in their integrated programs.

e The Department of State, USAID, scientific societies, and non-profit
organizations should do more to encourage and to help fund S&E
partnerships as instruments of diplomacy.

e The Administration and Congress should direct the Department of
Commerce, OSTP, the Department of State, and the Department of
Homeland Security to balance U.S. security policies with international S&E
needs.

e OSTP, the Department of State, and other U.S. Federal agencies should work
with non-governmental organizations and the private sector to build and
sustain international S&E partnerships using “transformational diplomacy”
and “soft power.”

e The Administration and Congress should enact the recommendations of
the National Research Council’s report, 7he Fundamental Role of Science and
Technology in International Development: An Imperative for the U.S. Agency for
International Development.”

C. Promoting Intellectual Exchange

e Congress and the Department of State should facilitate “brain circulation,” as
opposed to “brain drain,” in employing S&E talent through:

- Reinvigorating the interest of American students in S&E by supporting
study abroad opportunities, during which they would collaborate with
foreign scientists and engineers;

- Streamlining the visa process for foreign S&E scientists, engineers, and
students;

- Encouraging foreign study and collaborative scientific work for U.S.
scientists, engineers, and students by easing their transition to working
abroad and by providing professional and scientific opportunities upon
their return to the U.S,;
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- Identifying and increasing the use of certain U.S. and foreign specialized
facilities for collaborative work by scientists and engineers from around
the world;® and

- Supporting global fora to identify priority research ventures and to
develop common funding and governance schemes, in order to draw
scientists and engineers from around the world to gain international
experience to return to their home countries.

e The U.S. Government should:

- Continue to work with other countries with significant partnership
potential to institute scientific standards and processes;

- Create joint and collaborative program announcements for the following
activities:

* To review and fund proposed international S&E projects;

* To grant ownership of intellectual property developed with
government support; and

* To develop and institute financial and compliance policies for
international S&E projects.

- Utilize the National Resource Center Program of the International
Education Programs Service of the U.S. Department of Education in
order to provide grants to establish, strengthen, and operate language
and area/international studies centers that will be national resources for
teaching modern foreign languages.

Accountability must be an integral part of planning successful collaborations to
assure supporters that research integrity is a priority and that funds are used
appropriately. Strengthening scientific capacity and promoting the free flow of
information in developing countries will not only expand their S&E enterprises,
but will help those countries attain a higher quality of life by supporting greater
social stability. The U.S. Government needs to support successful international
S&E partnerships as necessary tools to address critical global challenges and the new
dynamics of S&E, to build S&E capacity and expertise, to energize U.S. innovation,
to support international relations, and to foster capacity building in developing
countries. U.S. leadership in international S&E partnerships is truly one of the key
ingredients to global prosperity.
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Introduction

International science and engineering (S&E) partnerships engage peoples and nations
in cooperative work on mutual problems using the common language and values of
S&E. International S&E partnerships provide wonderful opportunities for educating
the participating partners in S&E and, perhaps more importantly, building trust

and communication. An international S&E partnership can be as modest as two
scientists or engineers collaborating on a problem of mutual interest across national
boundaries or as complex as the International Space Station or the International Polar
Year (IPY). Examples of existing international S&E partnerships are included in
Appendix A.

The National Science Board (Board) envisions international S&E partnerships as
important tools of U.S. diplomacy. They may be used to strengthen diplomatic
relationships worldwide and to promote basic scientific values such as accountability,
meritocracy, transparency, and objectivity. Through international S&E partnerships,
the U.S. can build and sustain a preeminent role in the international S&E arena;

the rest of the world should see the U.S. as a home of strong S&E capabilities and
fundamental research values. In today’s global S&E enterprise, the U.S. is not the
leader in all S&E fields, such as in cyberinfrastructure.” Hence, in order to be at the
forefront of discovery and innovation, it is vital that our Nation be fully engaged in
international S&E partnerships. The potential products of successful international
S&E partnerships are numerous, including economic development, capacity building
of civil society, elevation of women and underrepresented groups, and productive,
socially responsible solutions to global S&E problems.

Dr. Vannevar Bush highlighted the importance of international science to the U.S.
and to the National Science Foundation (NSF) in his 1945 report'® that led to

the establishment of NSE:  7he Government should take an active role in promoting
the international flow of scientific information. At about the same time, the United
Nations recognized the importance of international science by establishing the
United Nations Educational, Scientific and Cultural Organization (UNESCO)"! to
contribute to peace and security by promoting international collaboration through
education, science, and culture. Following the recognition of the importance of
international S&E by these two bodies, a host of non-governmental organizations
(NGOs) followed suit. These organizations include the International Council for
Science (ICSU)," the World Federation of Engineering Organisations (WFEO),"
and the Academy of Sciences for the Developing World (TWAS).'

Currently, the U.S. Government is actively involved in supporting international S&E
partnerships. However, its involvement suffers from a lack of coordination among
agencies and organizations because no Federal agency is singly responsible for taking
the lead. Coordination is difficult because relevant policy issues often transcend
individual agencies, requiring agencies — often with different objectives — to work

International

S&E partnerships
provide wonderful
opportunities for
educating the
participating partners
in S&E and, perhaps
more importantly,
building trust and
communication.
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together. The U.S. Government could play a more effective role in supporting
international S&E partnerships by developing a coherent international S&E strategy
to coordinate the activities and objectives of the various Federal agencies that play

a role in such partnerships. An effective strategy would utilize the diverse roles and
strengths of individual agencies and would respect the autonomy of those agencies.
There also needs to be a firm and long-term commitment by U.S. and foreign
leadership, and U.S. Federal agencies should have direct and assured budget lines for
international programs.

Issues of international S&E are not new to the Board. In 2000, its interim
report, Toward a More Effective NSF Role in International Science and Engineering
(NSB-00-217)," made a number of specific recommendations to increase

NSF’s engagement in and to achieve higher visibility in international research
and education. The subsequent Keystone Recommendation in the November
2001 Board report, Toward a More Effective Role for the U.S. Government in
International Science and Engineering (NSB-01-187),'® remains fundamental:

The U.S. Government should move expeditiously to ensure the development
of a more effective, coordinated framework for its international SGF research
and education activities. This framework should integrate science and
engineering more explicitly into deliberations on broader global issues and
should support cooperative strategies that will ensure our access to worldwide
talent, ideas, information, SGE infrastructure, and partnerships.

Two subsequent documents reinforced the importance of the Board’s work in
international S&E: the National Science Foundation Investing in America’s Future:
Strategic Plan FY 2006-2011 (NSF-06-48)" and the National Science Board 2020
Vision for the National Science Foundation (NSB-05-142)."® In its vision document,
the Board recommended that NSF strengthen existing international and interagency
partnerships and develop new partnerships.

In 2005, the Board decided that shifts in the international landscape, along with the
unfulfilled recommendations of its 2001 report, warranted a careful reexamination
of the U.S. Government’s role in supporting international S&E. The Board was
particularly interested in the potential of international S&E partnerships to improve
international relations, build S&E capacity, improve quality of life, and protect the
environment. The Board focused on issues related to partnerships with developing
countries, but also considered the potential for the U.S. to partner with other
developed nations to aid S&E conducted by developing countries.

Consequently, the Board charged its new Task Force on International Science

(Task Force) to examine the role of the U.S. Government in international S&E
partnerships and to focus on the following key issues:" (1) to facilitate partnerships
between U.S. and non-U.S. scientists and engineers, both in the U.S. and abroad,
and in developed and developing countries; and (2) to utilize S&E partnerships
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in improving relations between countries and to raise the quality of life and
environmental protection in developing countries. As described in Appendix B, the
Task Force consulted with members of the scientific community and science policy
officials from U.S. Federal agencies and from countries around the world to better
understand a wide range of perspectives on the U.S. Government’s role in supporting
international S&E partnerships. Appendix C lists participants in the Task Force’s
roundtable discussions and meetings, and Appendix D lists the individuals who
submitted comments on drafts of this report.

This report distills key observations from these meetings and recommends actions
for strengthening the value-added gained from international S&E partnerships. The
Board highlights specific goals and recommended actions in the Strategic Priorities
section under three categories: (A) creating a coherent and integrated U.S. S&E
strategy, (B) balancing U.S. and foreign research and development (R&D) policy,

and (C) promoting intellectual exchange.

Benefits of International S&E Partnerships

Successful international S&E partnerships have widespread benefits for the partners
involved, for the advancement of S&E, and for the economic prosperity and
well-being of countries. For the U.S. in particular, investing in international S&E
partnerships will help energize the economy and promote S&E innovation and
research. The U.S. can also benefit from partnerships by learning from the rest of
the world in order to advance in S&E fields in which it is falling behind.

A. Builds Global S&E Capacity

International S&E partnerships can play a key role in advancing S&E capacity

worldwide. Through cooperative cross-border endeavors, scientists and engineers

gain access to foreign data, platforms, facilities, sites, expertise, and technology. Through cooperative

. ) . .. . cross-border

Broad access to information and minds allows scientists and engineers to work o
endeavors, scientists

together to address issues of global concern and to develop, test, and use new ideas and engincers gain

on a global scale. The products of such collaborations are improved tools, models, access to foreign data,
products, and services. As these beneficial outcomes are experienced, governments platforms, facilities,
will likely respond with policy changes that further foster international S&E sites, expertise, and

. technology.
partnerships.

International S&E partnerships will also advance S&E capacity worldwide by
helping to establish the necessary environment for future generations of scientists
and engineers to tackle global problems. As S&E become increasingly global and
competitive, it is critical that people working in these fields be able to perform
in a globally-aware manner. These future professionals must be cognizant of and
able to address international and cultural issues that could otherwise inhibit their
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ability to work together and generate solutions to global problems. Strengthening
international S&E partnerships now can help lay the groundwork for international
networks of S&E collaborators.

B. Energizes U.S. Innovation and Economic Competitiveness

International S&E partnerships can also play a key role in energizing U.S. S&E
innovation and overall economic competitiveness. The U.S. has historically been
recognized as a leader in S&E research and innovation; however, it now lags behind
other countries in some S&E fields. As centers of research excellence emerge around
the world and the international scientific community grows rapidly, the U.S. must
increasingly strengthen and protect its eminence. U.S. leadership in international
S&E partnerships would help to ensure that it maintains a lead position in the
global S&E enterprise. Active involvement will ensure that U.S. industry stays at
the cutting edge of technology and will help to energize both the U.S. and global

economies.

A continuing issue in maintaining innovation and competitiveness is making

sure that the U.S. attracts the best and the brightest from around the world and
encourages U.S. students to pursue S&E fields. Many of today’s most pressing
societal problems — such as climate change, natural disasters, food shortages,
sanitation, and safe drinking water, energy resources, and the spread of disease

— have global consequences and require a global effort from scientists and engineers.
International S&E partnerships can help to bring those scientists and engineers
together to generate effective, innovative solutions. With its history of prominence
in the international S&E community, the U.S. is uniquely positioned to provide
leadership in building and shaping the direction of international S&E partnerships
to address these important global issues.

Vision for U.S. Support of International S&E Partnerships

As previously discussed, there are tremendous possible benefits for the U.S. if it
invests in international S&E partnerships. In this day and age, however, simply
partnering with other individuals, organizations, and agencies is not sufficient.
There must be a proactive effort on the part of the U.S. Government to utilize
these international S&E partnerships as tools to strengthen diplomacy and capacity
building around the world.

The U.S. Government must advance “transformational
diplomacy” by enhancing a global strategy to support
international S&E partnerships.
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President George W. Bush and Secretary of State Condoleezza Rice have used the
term “transformational diplomacy” to describe their vision for the U.S. to use its
diplomatic power to help foreign citizens better their lives, build their nations, and
transform their futures. Secretary Rice defined the objective of “transformational
diplomacy” as “work[ing] with our many partners around the world to build and
sustain democratic, well-governed states that will respond to the needs of their people
— and conduct themselves responsibly in the international system.”* International
S&E partnerships are essential to advancing “transformational diplomacy,” because
they can lay the groundwork for achieving the goals cited in this definition by
creating apolitical connections among people to build trust and communication.
This will then facilitate future diplomatic endeavors. International S&E partnerships

should therefore be a high priority of the U.S. Government.

Just as international S&E partnerships can advance “transformational diplomacy,”
they can also serve as instruments of “soft power.” Dr. Joseph Nye, Harvard
University professor, first coined the term “soft power” in 1990 to describe the ability
of states to indirectly influence the behavior or interests of other states through an
attraction to shared values or other cultural or ideological means.?' Successful use of
soft power relies heavily on a state’s reputation within the international community
and the quality of information flow between the states involved. International S&E
partnerships can be important instruments of foreign policy by fostering S&E as

an important, apolitical soft-power bridge between nations. International S&E
partnerships can contribute to building more stable relations among communities
and nations by creating a universal culture based on commonly accepted S&E
values of objectivity, sharing, integrity, and free inquiry. Science, technology, and
engineering education can also be instruments to promote democracy and good
governance.

A. Strengthen Science Diplomacy

Science diplomacy can facilitate relationships throughout the world in developed,
developing, and troubled regions. S&E — with its common language, methods, and
values — has helped to initiate and to reinforce positive relations between peoples and
nations with historic and deep-seated enmities. In developing countries in particular,
educational and research partnerships are effective in creating primary through post-
doctorate education programs that develop S&E interest and competency among

young people.

The Board has inferred the following conclusions about U.S. foreign policy in
utilizing successful international S&E p