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Summary

In the fall of 2010, the U.S. National Academies (consisting of the National
Academy of Sciences, the National Academy of Engineering, the Institute of
Medicine, and the National Research Council) and the Russian Academy of Sci-
ences (in cooperation with the Russian Academy of Medical Sciences and the
Russian Academy of Agricultural Sciences) initiated a joint study of U.S.-Russian
bilateral engagement in the biological sciences and biotechnology (hereinafter
collectively referred to as bioengagement). The U.S. Department of State and
the Russian Academy of Sciences provided support for the study. The academies
established a joint committee of 12 leading scientists from the two countries to
assess bioengagement activities since 1996 and to provide recommendations as
to collaborative efforts in the near future. The principal conclusions and recom-
mendations of the study are set forth in this summary and are elaborated in the
complete report.

Shared health, agricultural, and environmental interests of the United States
and Russia, together with common security concerns, involve activities of
national and international interest spread over vast ecological landscapes that
cover 34 percent of the land surface of the northern hemisphere. The countries
have two of the world’s largest scientific work forces, skilled in virtually all
aspects of the life sciences. Their specialists have repeatedly demonstrated how
bioengagement can advance science, contribute to economic and social progress,
and promote international security. Many of these scientists have developed long-
term professional and personal relationships across the ocean that have helped
advance their scientific capabilities and broaden their global perspectives. The
two countries are now well positioned to capitalize on joint achievements of the
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2 U.S.-RUSSIAN RELATIONSHIP IN BIOLOGICAL SCIENCE AND BIOTECHNOLOGY

past while pursuing emerging bioengagement opportunities that can continue to
benefit both countries.

Looking to the future, the Russian government is in the process of terminat-
ing Russia’s involvement in the Cooperative Threat Reduction Program admin-
istered by the U.S. Department of Defense (often referred to as the Nunn-Lugar
Program), the foreign assistance efforts of the U.S. Agency for International
Development, and the activities of the International Science and Technology
Center. These three programs have provided important pillars of U.S.-Russian
bioengagement efforts for many years. But during the past several years the
U.S. government has significantly reduced financial support for bioengagement
through these and other channels in favor of competing budget priorities.

Despite the foregoing developments, the committee responsible for this
report considers that the case is strong for expanding U.S.-Russian bioengage-
ment, even in the face of budget stringency by both governments. The stakes are
significant, the established base for collaboration is unprecedented, and many of
the potential payoffs from future joint efforts are clear. The broad-ranging assess-
ment in this report of lessons learned and of future collaboration opportunities
should help ensure that the governments and the scientific leaders in both coun-
tries now give adequate attention to the many dimensions of and rewards from
U.S.-Russian bioengagement.

BIOENGAGEMENT IN THE LATE 1990s AND EARLY 2000s

Following the splintering of the Soviet Union into 15 independent states,
officials in Washington, Brussels, and other western capitals, in cooperation with
Russian government counterparts, launched a number of bilateral and multilateral
programs to help limit internal and external brain drains of Russian scientists
whose salaries were no longer adequate for meeting even minimal needs. A par-
ticular concern was the possibility that Russian scientists with important nuclear,
biological, chemical, or aerospace skills who were facing difficult economic
problems might accept financial support from nefarious sources interested in
using Russian expertise for dangerous purposes. At the same time, scientists in
the West, as well as their colleagues in Russia, were apprehensive that without an
infusion of financial resources from abroad, civilian-oriented capabilities of Rus-
sia’s scientific institutions that were of international significance would decline
and eventually be lost.

In a few years, bioengagement reached unprecedented heights. The U.S.
government provided substantial financing. Russian institutions that were inter-
ested in bioengagement provided important matching resources along with their
extensive knowledge base. Since the mid-1990s, U.S. and Russian organizations
have invested more than $1 billion in bioengagement, with the U.S. side cover-
ing most of the direct costs. The Russian side has covered many of the indirect
expenses, such as costs of utilities, facility improvements, program management

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/18277

The Unique U.S.-Russian Relationship in Biological Science and Biotechnology: Recent Experience and ...

SUMMARY 3

and documentation, and other overhead expenses, as well as provided most of
the scientific expertise. Much of the funding and expertise has been linked to (a)
proliferation concerns of both countries and (b) health components of the U.S.
foreign assistance program.

Bioengagement had a profound effect in preserving important segments of
the research infrastructure of Russia during times of severe economic difficulties.
Thousands of Russian life scientists who participated in joint projects had new
opportunities to contribute to (a) advancement of science, (b) applications of sci-
entific findings leading to better and cheaper products and improved services that
help meet the needs of the population, and (c) assessments of important health,
agricultural, and environmental issues of regional and global significance. At the
same time, hundreds of American scientists have benefited from collaborations
with Russian colleagues whose expertise, experience, and access to territories,
facilities, and data banks had been little known outside Russia.

REVITALIZATION OF RUSSIA’S CAPABILITIES

Currently, Russia is reshaping its scientific infrastructure. Several hundred
Russian biology-oriented research laboratories are now well equipped and staffed
to work at an international level. Many more health, agricultural, and environ-
mental facilities provide updated services with broad-ranging benefits for impor-
tant segments of the population. Russian scientific publications in internationally
accredited journals, while still very limited in number, are commanding increased
scientific interest.

At the same time, emigration of outstanding young Russian scientists in
recent years has been a serious loss that limits Russia’s scientific capabilities.
Today a new generation of well-educated young professionals with up-to-date
skills and interests is slowly filling important gaps in the availability of technical
personnel in the country.

In most areas of the biological sciences and biotechnology, the United States
is technologically more advanced than Russia. Also, scientists working in U.S.
facilities, with broad access to modern equipment and to skilled technical support
staffs, are generally able to work more efficiently than counterparts in Russia.
This gap arises not only because science is better financed in the United States
than in Russia but also because U.S. scientists have more experience in managing
research activities that yield results suitable for application in a market economy.

Substantial financial support of U.S. science also (a) helps ensure stability
of the technical workforce and (b) provides broad opportunities for international
connectivity of scientific centers. Moreover, in the United States there has been
a consistent focus on strengthening basic research capabilities. In this regard, an
important U.S. priority has been providing opportunities for scientists in the early
stages of their careers to become important participants in exploring unfolding
fields of science.
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In a number of subfields, Russian scientists are making contributions at the
forefront of the life sciences. Russian achievements, when coupled with U.S.
strengths, often offer important synergistic effects in advancing capabilities of
both countries to work effectively in these subfields, such as enhancing under-
standing of the characteristics of the influenza A/H5N1 virus. When projects
focus on conditions in specific geographical environments, each country has
unique experience that combined may offer remarkable scientific insights that
would not otherwise be possible.

IMPACTS OF BIOENGAGEMENT

The investments of the United States and Russia in bioengagement during
the past 15 years are paying off in important ways. Communications between
counterparts have been commonplace, addressing not only the details of joint
projects but also broader professional interests. As a result, the development of
unique research approaches has been frequent, and research findings of joint
efforts have been significant.

At times, working together has dramatically reduced preconceived suspicions
about the possibility of inappropriate intentions of the leaders of previously
closed scientific facilities in the two countries. Transparency and insights as to
accomplishments and future plans have increased greatly. It is important for both
countries and for the advancement of science more broadly that the personal
relationships that have led to openness and confidence building over the years
be maintained.

Significant public- and private-sector organizations in the two countries are
now well positioned for and interested in intensifying research collaboration that
would benefit both countries. Also, following a long period of hesitation, a few
entrepreneurial investors in the two countries have taken initial steps to develop
joint commercial opportunities in the biotechnology marketplace.

Of particular significance has been “working together” in the development of
effective approaches for (a) ensuring biosafety when handling dangerous patho-
gens, (b) improving disease surveillance capabilities, (c¢) reducing the prevalence
of agricultural pests and pathogens, and (d) assessing and reducing environmental
problems. American and Russian colleagues are now well prepared to continue
their cooperative efforts more effectively than during their initial pioneering expe-
riences. The likely positive impacts of collaboration certainly deserve appropriate
recognition by the two governments in their policy and budget decisions affecting
bioengagement.

At the policy level, the U.S.-Russia Bilateral Presidential Commission estab-
lished in 2009 has provided an important mechanism for encouraging political
support of new bioengagement initiatives, as well as for coordinating and facili-
tating ongoing collaborative programs.
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NEW RUSSIAN INVESTMENTS

As previously noted, during the past several years, there has been a steady
decline in the extent of bioengagement. The United States has shifted much of its
financial resources from programs centered in Russia to programs sited in other
areas of the world. The Russian government has only slowly followed through on
long-standing commitments to share more fully the direct costs of bioengagement
activities that benefit both countries.

Meanwhile, the Russian government has initiated a number of new programs,
with mandates for international outreach. One priority area is the biomedical
field. The other priorities are nuclear, space, information, and energy technolo-
gies. Activities of special interest are the following:

e The Skolkovo Foundation is supporting the establishment of a flag-
ship high-technology education-research complex headquartered near Moscow,
which is being designed with the participation of the Massachusetts Institute of
Technology.

e The Skolkovo Foundation also provides research and development
grants in the five priority areas listed above, primarily to Russian companies,
with occasional involvement of Russian institutes and universities working with
international partners. These partners receive tax exemptions, customs privileges,
and other incentives that encourage their participation.

e Rusnano, which is supported by the Russian government, is providing
grants and contracts to Russian companies and also at times to institutes and
universities for activities that are designed to lead to near-term commercialization
of nanobiotechnologies, drawing on the experience of the United States and other
countries when considered appropriate.

e  Russian government-supported venture funds are investing in U.S.-based
start-up and established companies, including biotech companies, which in turn
will engage both commercial and research organizations based in Russia.

e The Kurchatov Institute of Atomic Energy, heralded as the country’s first
national laboratory, is expanding its new nanobiology facilities and is seeking
relationships with U.S. organizations with common interests.

e InApril 2012, the Russian government issued a broad decree calling for
establishment of a framework for a national biomedical program (Pharma 2020),
although the funding to carry out this program has been uncertain.

It is too soon to assess the importance and impact of these recent activi-
ties, which are oriented to promoting Russian scientific and economic interests,
including expansion of opportunities for international cooperation. The new types
of Russian investments in biomedical activities are planned to reach levels in the
tens of millions of dollars annually, and investments are beginning. A number of
Russia’s leading scientists, including well-known biologists, are participating in
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the programs. Significantly, the political support of the Russian government for
these activities during the next several years seems reasonably assured, which
should provide Russia with opportunities to leverage its own investments through
international collaboration.

These and other biology-related outreach initiatives of the Russian govern-
ment emphasize biomedical applications, with most of the government funding
provided to companies, including state-owned companies, and to applied research
laboratories and service organizations. The basic research capabilities of the
country—particularly the capabilities of laboratories that are organizationally
linked to the Russian science academies, universities, and research branches of
several ministries—also need strengthening, with international collaboration an
important mechanism to achieve upgraded capabilities. Leading Russian biolo-
gists recognize that a strong and broad basic science infrastructure is essential
for development of new drugs, vaccines, and other medical products. But there
are skeptics in both Russia and the United States who are not convinced that a
broadening of basic research in Russia, in and of itself, will contribute in a sig-
nificant manner to the “return” on investments made by the Russian government.

Several less ambitious Russian government initiatives have recently been
directed toward strengthening research at universities. They include (a) the des-
ignation of 29 elite universities as “research universities,” with access to special
governmental funding, including several universities with well-developed pro-
grams in the life sciences and (b) 79 megagrants of $5 million each over 3 years
for establishing new research laboratories within the universities. These labora-
tories are to be led by internationally respected scientists from within Russia and
from abroad. However, relatively few of the initiatives targeted on universities
have been directed to the life sciences thus far.

In short, in Russia’s efforts to improve contributions of the life sciences to
economic and social progress, the government has not given adequate priority to
strengthening basic research capabilities. To be economically competitive in the
long run, public- and private-sector organizations involved in manufacturing and
in providing services need a steady infusion of novel ideas and new talent from
the nation’s basic science and higher education institutions. The traditional focus
by the U.S. government on U.S. universities that support the life sciences is now
paying off, both in basic and applied science. Meanwhile, Russia continues the
important task of strengthening its medical education and applied research com-
plexes. Thus, both countries can gain from one another through bioengagement,
although the approach should be tailored to the specific interests and capabilities
of the participating institutions.

Of special interest in both countries is nurturing the capabilities of young
scientists. Many highly creative young Russian life scientists are now remaining
in Russia, where some are attracted by financial incentives offered by emerging
and expanding biotech companies. Such newly minted industrial researchers are
becoming very focused on near-term applications of existing technologies. This
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orientation is understandable. But comparable applications of the talents of young
scientists in searching for fundamentally new approaches are also important, and
the government should strongly support their research activities.

Meanwhile, many U.S. and other western organizations are hesitant to
become financially involved in the new biotechnology activities in Russia. A long
history of problems in ensuring a business-friendly environment in Russia that
provides appropriate protection for financial investments from abroad does not
fade easily from memory. Fortunately, Russian partners with good understanding
of the importance of responsible handling of international investments are now
emerging; and U.S. institutions should be alert to bioengagement opportunities
that will avoid difficulties of the past.

Also of significance are Russian capabilities in the life sciences that are
not directed to biomedical applications. Hundreds of well-respected university
and academy centers direct their attention to basic issues in the agricultural and
environmental sciences, often on skimpy budgets. In recent years, opportunities
for cooperation in these fields have been manyfold with considerable payoffs for
the participants. They continue to deserve attention by organizations in the two
countries that have access to funds for outreach programs.

THE FUTURE OF BIOENGAGEMENT

Against a background of declining U.S. financial support for bioengage-
ment programs, strengthened capabilities of Russian institutions to be effective
partners, and greater Russian government interest in biotechnology, increased
support for future bioengagement deserves careful consideration. Common sci-
entific interests, complementary activities under different but related geographical
circumstances, and unprecedented experience of specialists from the two coun-
tries in effectively working together for more than a decade are unrivaled. They
provide compelling reasons for revitalizing bioengagement activities that include,
but extend beyond, a biomedical focus.

The committee responsible for this report concludes that it is clearly in
the interest of the United States and Russia for the governments to support
a robust bioengagement program, involving both government and private-
sector institutions and initiatives. The likelihood of achieving high-value pay-
offs from carefully designed and well-implemented programs is high. A continued
decline in financial support of bioengagement would be a serious mistake, one
that should be reversed through joint action of the two governments.

Indicators of success range from joint scientific publications to new trade
opportunities to enhanced transparency. Also, of considerable importance is the
establishment of lasting personal relationships among scientists with common
interests in the responsible use of science for social and economic betterment.

Most of the recent bioengagement programs supported by the two govern-
ments have achieved their short-term objectives and have set the stage for follow-
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on activities. These achievements include (a) strengthened physical security, and
particularly biosafety measures, surrounding biological materials of concern; (b)
improved protection of the population from the spread of infectious diseases; (c)
enhanced agricultural productivity; and (d) upgraded approaches to preservation
of ecological resources. Also, the increasing interest of the two governments in
working together to encourage private-sector initiatives has been important in
encouraging the long-term evolution of a market economy in Russia.

The two governments have decided to terminate most security-driven bioen-
gagement activities, and particularly the enhancement of physical protection of
biological materials in Russia, given the strengthened capabilities of the coun-
try to address its own internal security concerns. However, the governments
recognize that the prevention of proliferation has many dimensions, including
providing scientists with defense-related backgrounds with the skills and oppor-
tunities to pursue stable civilian-oriented career tracks. Joint programs often
indirectly enhance biosecurity, while advancing science. Such programs also can
(a) emphasize responsible science when dealing with uncertain technologies in
fields such as synthetic biology, (b) encourage greater emphasis on bioethics,
and (c) strengthen biosafety. In these areas, U.S. and Russian institutions can and
should continue to demonstrate how bioengagement contributes to biosecurity.
(For the purposes of this report, biosafety is defined as: “Prevention of exposure
to harmful biological agents and measures taken to this end.” Biosecurity is
defined as: “A complex of measures that include biosafety, while also providing
for physical safekeeping of biomaterials and for prevention of inappropriate use
of biomaterials.”)

No other countries have moved forward from such a pervasive past of sus-
picion and conflicting objectives than those that characterized U.S.-Russian rela-
tions in the early 1990s to an era of confidence and mutuality of program goals
that have characterized the U.S.-Russian relationship in recent years. Thus, the
committee’s first recommendation is that the two governments support and
expand ongoing bioengagement activities that have clearly demonstrated
significant scientific and related benefits for both countries. Currently active
cooperative programs are quite limited, funded at a level that supports about 20
percent of the range of activities that were under way a few years ago. Some
programs may require modifications, particularly those that were justified in the
first instance by their potential to redirect former defense scientists to civilian
activities. The best incentive for introducing modifications of past approaches is
the likelihood of future funding opportunities that encourage such modifications.
In short, a revitalized approach is needed and should be actively pursued.

Second, the committee recommends that the two governments establish
a jointly financed new research fund, under the direction of an independent
board of directors, with its members appointed by the two governments.
The fund should have small offices embedded in existing institutions in both
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countries, thereby avoiding the complications of establishing new legal enti-
ties. The fund should enable American and Russian scientists from interested
institutions to join in designing and carrying out projects that enhance important
components of the research and development cycle, with special emphasis on
basic research activities. This emphasis can provide specialists in both countries
access to achievements in the other country that are in the formative stage. Their
assessments of developments can best be carried out during onsite discussions
and collaboration.

In short, each project supported by the fund should be of scientific inter-
est to and implemented by researchers in both countries working together. To
attract both well-established and young scientists and to build lasting networks
of researchers with common interests, most projects—selected on the basis of
carefully structured peer reviews—should be relatively large (e.g., up to $2 mil-
lion for 3-year projects) and involve scientists from several institutions. Each side
should commit to joint funding; and the financial resources should be disbursed
in a coordinated manner, with 50 percent of the overall funds to collaborating
institutions in each country, although the division of funding will undoubtedly
vary with specific needs from project to project.

Given the breadth of the life sciences and the demonstrated capabilities of
the United States and Russia to cooperate effectively in many areas, the annual
launch of 15-20 projects over a period of 5 years could effectively engage a num-
ber of key laboratories and specialists in important scientific relationships. Highly
visible, easily understood, and long-term impacts would be important goals for
the projects. Successful efforts very likely would attract additional follow-on sup-
port from other national and international sources. Such sources would include,
for example, the previously identified new outreach initiatives being developed
by the Russian government and the currently latent international interests of the
U.S. private sector in research investments in Russia.

Among the topics that are suitable for joint investigations are the following:

e Development of novel therapeutics, diagnostics, drugs, and vaccines.

e Improvements in disease surveillance and monitoring techniques.

e Introduction of new approaches and techniques in synthetic biology.

e  Understanding and curtailment of negative influences on animal health
and latent zoonotic diseases.

e Measures to control plant diseases.

e  Understanding and preservation of biodiversity.

e Research with dangerous pathogens requiring specialized biocontain-
ment facilities and highly experienced staff capabilities.

The committee’s third recommendation is that the two governments
continue their efforts to reduce the impediments to cooperation. At the top

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/18277

The Unique U.S.-Russian Relationship in Biological Science and Biotechnology: Recent Experience and ...

10 U.S.-RUSSIAN RELATIONSHIP IN BIOLOGICAL SCIENCE AND BIOTECHNOLOGY

of the list of persistent problems are the difficulties in obtaining appropriate visas
for cooperative activities in a timely manner. Current efforts of the two govern-
ments to improve the visa situation should continue. Other potential impediments
to cooperation relate to tax and customs aspects of joint projects, restrictions
on international shipments of biological materials, intellectual property rights
associated with joint projects, and compliance with export control requirements.
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Introduction

In the fall of 2010, the U.S. National Academies (consisting of the National
Academy of Sciences, the National Academy of Engineering, the Institute of
Medicine, and the National Research Council) and the Russian Academy of Sci-
ences, in cooperation with the Russian Academy of Medical Sciences and the
Russian Academy of Agricultural Sciences, established a joint committee of 12
prominent scientists from the United States and Russia to review past and cur-
rent U.S.-Russian bioengagement activities and to propose future directions for
cooperation that will serve the interests of both countries. (See Appendix A.1 for
biographies of committee members.) The U.S. Department of State and the Rus-
sian Academy of Sciences supported the committee’s efforts.

The Statement of Task that the committee addressed is as follows:

The committee will carry out an assessment of U.S.-Russian bioengagement ac-

tivities during the past 15 years, with particular attention to the impacts of vari-

ous types of engagement activities, lessons learned from engagement activities

that are relevant for future U.S.-Russian engagement programs, and future ap-

proaches to U.S.-Russian bioengagement, particularly approaches that build on

the foundations for cooperation that have been established during recent years.

CONTEXT FOR THE REPORT

For decades, many Russian and American organizations and individual sci-
entists have recognized the importance of working together on a bilateral basis in
the biological sciences and biotechnology (hereinafter collectively referred to as
bioengagement). Often they have developed and carried out programs within the
frameworks of formal intergovernmental agreements. At other times, they have

11
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conducted joint activities under a variety of less formal arrangements, ranging
from handshakes between individual scientific leaders to institution-to-institution
memoranda of understanding.

Collaborative efforts have been broad ranging. For example, they have
extended from (a) enhancing biosafety systems at Russian research centers, to
(b) fusing biology and chemistry in exploring molecular structures in the labo-
ratories of both countries, to (c) investigating pre-historic microbes in remote
areas. The two governments have coordinated laboratory and field investigations
to upgrade the systems that help sustain the health of human populations, enhance
the value of agricultural resources, and preserve the ecological landscape more
broadly. They have collaborated in addressing diseases that can cross interna-
tional borders—for example, Severe Acute Respiratory Syndrome (SARS), polio,
Human Immunodeficiency Virus (HIV), and avian influenza. The joint efforts of
individual scientists in preserving important plant, animal, and insect populations,
including unique species found throughout the vast territories of Russia, Alaska,
and the southwestern United States, are well known within the international
biological community.

Following the splintering of the Soviet Union into 15 independent states in
1991, officials in Washington, Brussels, and other capitals initiated a series of
bilateral and multilateral programs to help contain the loss or misdirection of
Russian scientific expertise. Of particular concern was the possibility that under-
employed and poorly paid scientists who had worked in the Russian defense
sector might accept financial support from nefarious sources that would pay
generously for access to technological expertise that could be used for destruc-
tive purposes. Initially, international attention concentrated on the possibility of
nuclear scientists going astray; but Russian scientists with biological skills were
quickly included in fast-growing cooperative programs to prevent misdirection
of advanced technology capabilities. Soon many Russian chemical and aerospace
scientists also became involved in international programs to redirect careers to
civilian activities of scientists with defense-related experience.

At the same time, there were outcries from U.S. colleagues of prominent Rus-
sian scientists, along with loud voices of concern in Europe, that it was essential
to save critical components of Russian science, and particularly civilian-oriented
basic research capabilities of international interest that had been developed during
the Soviet era. The U.S. government responded to the calls from the Russian and
U.S. scientific communities for international support by establishing cooperative
programs that soon encompassed many aspects of the life sciences, along with
programs in other fields. As was to be expected at the time of economic chaos in
Russia, the activities initially took on donor-beneficiary characteristics of foreign
assistance programs.

Since the mid-1990s, bioengagement has involved many thousands of Rus-
sian and hundreds of American scientists, engineers, doctors, industrialists, tech-
nicians, and other specialists with important skills. Most participants have been
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associated with government agencies, research centers, educational institutions,
private firms, and nongovernmental organizations in the two countries. Also, a
significant number of participants from both countries have been self-motivated
entrepreneurs.

As noted above, the two governments initially gave special priority to redi-
rection of Russian research teams with defense backgrounds to civilian careers.
An estimated 7,000 Russian specialists with biodefense-relevant expertise and/or
experience participated in redirection programs. Most team members remained in
their original places of employment, with new job assignments. These programs,
together with joint activities based on common scientific interests involving labo-
ratories that had not been entwined with defense activities, contributed to impor-
tant advances in a number of areas of the life sciences. However, the number and
scope of bioengagement programs initiated in response to security concerns have
been on the decline during the past several years along with an overall decline in
U.S.-Russian cooperation.

Joint efforts, whether motivated by security or other concerns, have often
emphasized applications of research findings that can advance social and eco-
nomic agendas of government departments and private-sector organizations. Col-
laboration has frequently been oriented toward providing products, technical
information, or services of importance to the governments, with commercializa-
tion of the products of research in the private-sector marketplace also an objective
at times. In addition, bilateral cooperation has addressed the scientific aspects of
a variety of global and regional issues of broad interest to the international com-
munity, from strengthening global networks for detecting outbreaks of contagious
diseases, to husbanding fishery stocks in ocean waters of common interest, to
preservation of biodiversity in mountainous areas, to understanding the biological
dimensions of climate change.

During the 1990s and into the early 2000s, U.S. government organizations
covered most of the direct costs of bioengagement programs, often providing sal-
ary support for Russian participants in cooperative undertakings. As to indirect
costs—such as providing facilities, utilities and engineering services, retirement
and health benefits for employees, and management services, the Russian institu-
tions where projects have been sited carried most of the financial burden.

The most active U.S. government organizations in promoting bioengagement
in recent years have included the Department of State (Appendix C.1), Defense
Threat Reducation Agency (Appendix C.2), Department of Energy (Appendix
C.3), Department of Health and Human Services (Appendix C.4), National Insti-
tutes of Health (Appendix C.5), Centers for Disease Control and Prevention
(Appendix C.6), and U.S. Agency for International Development (Appendix C.8).
The Agricultural Research Service of the Department of Agriculture (Appen-
dix C.10) and the Environmental Protection Agency (Appendix C.9) have also
sponsored many joint activities with Russian counterparts. To a lesser extent, the
National Science Foundation (Appendix C.7), National Oceanic and Atmospheric
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Administration, U.S. Fish and Wildlife Service (Appendix C.11), and Food and
Drug Administration have supported collaborative activities involving Russian
institutions.

Many Russian institutions have participated in biosecurity- and biosafety-
oriented cooperative programs supported financially by the United States. Bio-
security is herein defined as “A complex of measures that include biosafety, while
providing for physical safekeeping of biomaterials and preventing inappropriate
use of biomaterials.” Biosafety is defined as: “Prevention of exposure to harmful
biological agents and measures taken to this end.”

The jointly implemented programs have usually depended on substantial
in-kind contributions from the collaborating Russian institutes, universities, and
enterprises. Until recently, special funding from ministries or other organizations
to initiate such activities had seldom been available. Of course, when a project
terminates, the appropriate ministry, academy, or institution itself must assume
responsibility for continuation of the activities, as appropriate.

As to the programs that have not been directly linked to biosecurity concerns,
a number of Russian ministries, academies, and special funds have provided
support for joint activities (e.g., the Ministry of Health and Social Development,
Ministry of Natural Resources, Ministry of Education and Science, and Minis-
try of Agriculture; three Russian academies; the Russian Foundation for Basic
Research; and the Foundation for Support of Small Business in the Science and
Technology Sphere—the Bortnik Fund). While they seldom have had major fund-
ing earmarked for such activities, they have often been able to allocate a limited
amount of support for specific projects. At times, the international departments
of ministries and academies have had flexibility in their financial resources to
provide support on a case-by-case basis; but usually the interested institutes have
been obliged to find the needed resources within their regular budget allotments.
Seldom does the Ministry of Finance allocate funds for specific bioengagement
activities. (For example, see Appendix D.4 for a discussion of the activities of
many institutes of the Siberian Branch of the Russian Academy of Sciences that
have obtained funding for bioengagement.)

Russian officials and specialists have repeatedly emphasized the importance
of orienting joint projects toward resolving day-to-day health, agriculture, and
environmental concerns of the Russian government and the Russian population.
However, a key U.S. concern in proposing bioengagement activities during the
1990s and early 2000s was the potential misuse of dangerous pathogens. At times,
this mismatch of priorities of the funding entities in the two countries has caused
complications in launching projects, but usually compromises have been reached.

Russian investigators have directed much of their attention to coordinated
research approaches—with most of the research activities sited in Russia—that
effectively use their experience and their laboratory capabilities in ways that will
continue after conclusion of U.S. participation and support. U.S. counterparts
have also been concerned about long-term maintenance of enhanced capabilities
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of Russian institutions. However, their overriding priority has usually been to
complete cooperative projects that are undertaken and only then become con-
cerned about continuation of the collaboration efforts.

In 2009, the presidents of Russia and the United States established the U.S.-
Russia Bilateral Presidential Commission (BPC) as an important component of
their commitment to reset the U.S.-Russia political relationship. (See Appendix
E.1.) A number of BPC working groups have considered different aspects of
bioengagement. While the commission focuses primarily on government-to-
government programs, it recognizes that less formal institution-to-institution and
scientist-to-scientist relationships within both the public and the private sectors
are also important.

However, in 2012 the Russian government informed the United States that
the Cooperative Threat Reduction Program administered by the U.S. Depart-
ment of Defense (often referred to as the Nunn-Lugar Program) would not be
extended in Russia beyond 2013. Also, the Russian government advised the U.S.
Agency for International Development that it should close its offices in Moscow.
One year earlier the Russian government had announced that in 2015 it would
withdraw from the agreement and the associated protocol that established the
International Science and Technology Center (ISTC) when all projects in Russia
will have been completed. For almost two decades these three programs have
provided hundreds of millions of dollars for bioengagement activities. Indeed,
they have been important pillars of bioengagement for many years. As a result
of the Russian actions, future cooperation in the life sciences will differ signifi-
cantly from past activities.

NEW PRIORITIES IN INTERNATIONAL COOPERATION

For the past several years, Russia has been reorganizing its science, educa-
tion, and innovation systems against a background of economic uncertainty. A
consensus seems to have emerged within the Russian government that modern-
ization of Russia depends in large measure on engagement with the international
community. Despite the major changes in the intergovernmental bilateral rela-
tionship noted above, the United States remains high on the government’s list of
countries with relevant experiences and successes.

An important Russian government goal is for many universities and scientific
institutions of the nation to gain recognition as equal to counterparts in other
industrialized countries. At present, few Russian universities are on the short
lists of leading educational institutions of the world. Thus, at times they have
difficulties attracting attention of the world’s top scientists, whatever the Russian
achievements.

It has not been easy for the government or the population of Russia to change
systems that have been in place in Russia for decades. Vested interests and well-
developed procedures to control international relationships have often been bar-
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riers to new approaches. To help improve an integrated scientific infrastructure
that links with the international scientific community, the Russian government has
promoted the following approaches during the past several years.

e  Designation of 29 elite universities as “research universities,” with spe-
cial funding, to advance integration of research and education while expanding
international outreach to leading scientists throughout the world. A few of these
universities have well-established strengths in the biological sciences.

e Provision of “megagrants” (equivalent to $5 million for each grant) to
79 Russian university departments selected on a competitive basis to attract world
leaders of science to work at least 4 months annually in Russia for 3 years, where
they are to establish and lead laboratory teams. Several American biologists were
included in the teams to be supported by the initial 79 awards, with more awards
scheduled.

e  Support for small Russian technology-oriented businesses to work with
universities in promoting technology transfer, with special advisory services
provided at times by American and other international specialists.

e  Establishment of a new high-technology flagship university near Mos-
cow, named Skolkovo Institute of Science and Technology, which is to incorpo-
rate experiences of the Massachusetts Institute of Technology within its graduate
education and research programs, with affiliated research centers located through-
out the country, and indeed around the world. (See Appendix E.4.)

e  Financial support of the Skolkovo Foundation and Rusnano in Moscow
that are explicitly targeted on linking Russian scientific capabilities with com-
mercial interests in the biomedical field and in the following four other priority
fields: nuclear, space, energy, and information technologies. (See Appendixes E.3
and E.5.)

e Establishment of government-supported venture capital funds, with
investments in biotech companies on the priority list.

e  Federal requirements for state-owned strategic industrial companies to
devote a significant percentage of sales to support research and development,
including support of technology development activities at Skolkovo where, as
noted above, biomedicine is one of the priority fields of interest.

e Designation of and financial support for the Kurchatov Institute of
Atomic Energy as the nation’s first independent national research center, with the
institute expanding its capabilities in nanobiology research.

U.S. government financial capabilities for supporting bioengagement have
been decreasing as collaborative programs are completed and resources are
diverted to other deserving programs. Russia’s capabilities to finance cooperative
activities are steadily increasing. But still, the Russian financial contributions to
cover direct expenses of current cooperation in the biological sciences lag behind
U.S. contributions.
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As to industrial interests, investments in Russia by U.S. pharmaceutical and
biotechnology companies have remained at a low level, due in large measure
to questions as to the business climate in Russia. Few Russian companies are
currently in financial or technical positions to risk investments in international
cooperation as an important component of their business strategies. Russian gov-
ernment venture-capital investments in biomedical activities in the United States
that are then linked back to activities in Russia are in their formative stages and
reflect a lack of confidence in the capabilities of Russian companies to move
forward on their own. Many biology-oriented companies in both countries main-
tain a watch-and-wait policy before investing in manufacturing activities across
the ocean, while progress toward a well-functioning market economy in Russia
moves forward only slowly.

SCOPE OF THE STUDY

The committee focused primarily on bilateral activities involving important
government and nongovernment institutions in the two countries. The committee
recognized the significance of multilateral activities, and particularly programs
of international organizations such as the United Nations Educational, Scientific,
and Cultural Organization; United Nations Environment Program; World Health
Organization; World Organization for Animal Health; and Food and Agriculture
Organization. But assessments of the many multilateral activities that have been
carried out would have greatly expanded the scope of the study and therefore
were not undertaken, with one exception.

The report does address U.S.-Russian biology-oriented activities that have
been financed in large measure by the United States and facilitated by the ISTC,
which has its headquarters in Moscow. (See Appendix E.2.) This international
organization has played a unique role in supporting cooperation linked to pro-
liferation concerns that has engaged Russian and American scientists, as well as
assisting with activities involving other countries from Europe and Asia and from
other states that emerged from the former Soviet Union.

However, the Russian government has taken the position that the era of
redirection of underemployed defense scientists to civilian tasks, which has been
the principal role of the ISTC, has been completed. Therefore, the government
considers that there is no longer a need in Russia for the ISTC. But the committee
responsible for this report believes that the accumulated experience of the ISTC
deserves careful attention, within Russia and globally.

Bilateral cooperation in space exploration has long had unique political sup-
port within the governments and among the general populations of Russia and
the United States. The direct and indirect costs of the large manned spaceflight
programs have been shared by the two countries. This report briefly mentions a
few bilateral research projects in space biology that are of special interest to the
international scientific community. However, a review of the overall effort in the
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life sciences to ensure the well-being of astronauts and cosmonauts in space is
beyond the scope of this effort.

Finally, a comprehensive assessment of bilateral cooperation in many other
aspects of the life sciences over 15 years is not possible because of the large
volume of activities. The committee addressed limited but important portions
of many relevant bilateral programs—including both past and current programs.
In selecting activities for consideration, the committee gave special attention to
bilateral efforts that (a) have received high levels of financial support from the
two governments and from the private sector; (b) have resulted in significant
impacts of security, scientific, and economic importance; (c¢) have encountered
substantial problems and provide lessons learned for future programs; (d) hold
considerable promise of important achievements of mutual interest through effec-
tive integration of U.S. and Russian scientific capabilities in the decade ahead;
and/or (e) represent a broad spectrum of various types of programs that have
been carried out.

The committee gave priority to looking to the future. Many of its judgments
have been based on past experiences that retain their relevance for successful
engagement, and particularly engagement that continues for many years. Other
comments as to future challenges reflect the dynamic developments in the bio-
logical sciences and biotechnology throughout the world.

LEVEL OF INVESTMENT IN BILATERAL
COOPERATION IN THE LIFE SCIENCES

Over 15 years, investments of the two governments and, to a lesser extent,
private-sector companies and institutions in the two countries in bilateral coop-
eration have been extensive. The committee estimates that at the peak of the
cooperative activities during the beginning of the 2000s, the total expenditures by
the two countries—covering both direct and indirect costs of bioengagement—
exceeded the equivalent of $150 million per year. By 2011, this investment had
decreased to about $25 million per year. The total expenditures since 1997 were
considerably more than $1 billion. Some fragmentary data concerning expendi-
tures is included in the appendixes to this report. These data have been helpful
in estimating some costs.

A more accurate accounting of the levels of expenditures has not been pos-
sible for the following reasons.

1. Few, if any, government agencies in either country have readily available
records of expenditures for bioengagement—even expenditures to cover direct
costs—going back 15 years. Many have difficulty assembling authoritative data
for 2011. For example, the National Institutes of Health grants program is one
of the best documented activities. However, available data do not include all of
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the matching contributions by Russian institutions or costs of administering the
grants program.

2. Few agencies break out budgets for the life sciences. Indeed, the breadth
of the life sciences is often underestimated, given the increasing convergence of
chemistry, physics, mathematics, and material sciences with biology.

3. Agencies sometimes have budgets for international activities but do not
break out biology-related aspects of international activities, nor do they separate
proposed budgets for U.S.-Russian engagement as distinct from activities involv-
ing other countries as well.

4. When accounting for costs of international programs, agencies seldom
include the costs incurred by government employees who oversee specific inter-
national programs on a full-time or part-time basis.

5. Many projects rely to a considerable extent on matching contributions by
host institutions, and these costs are simply absorbed by the host institutions as
overhead. (See, for example, Box I-1.) In some cases, the financial contributions
of host institutions have exceeded external grants directed to the same projects
by a factor of 10.

6. U.S. contracts and grants awarded to Russian institutions or individuals
do not include indirect costs as discussed above.

7. Excellent statistics are maintained by the ISTC, but even they do not
include matching costs by Russian institutions, indirect costs, or the funds pro-
vided to the U.S. collaborators for their participation.

Box I-1
Costs of Collaboration Absorbed by
Russian State Research Center Vector

Because of the need to fulfill international grant commitments, Vector, for
example, (a) tripled its energy and water consumption at its own expense
for a few years, (b) spent additional funds on materials and reagents, (c)
purchased personal protection equipment, (d) redirected internal funds to
support engineering personnel, and (e) provided funding for joint publica-
tions after grant funding had been expended.

SOURCE: Former Scientific Leader of Vector, June 2012.

STRUCTURE OF THE REPORT

Four dimensions of bioengagement that provide the framework for the report
are (1) enhancement of security, (2) advancement of science, (3) applications of
scientific findings, and (4) contributions of science in addressing problems of
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global and regional interest. The objectives of engagement in these four overlap-
ping areas include the following:

1. Improve security by helping to (a) reduce the risk of proliferation of
potentially dangerous biological agents and expertise in the two countries to
irresponsible governments or to groups with hostile intentions and (b) prevent
bioterrorism, at home and in other countries strengthening response capabilities
should bioterrorism attacks occur.

2. Increase U.S. and Russian contributions to the advancement of sci-
ence, and particularly to improvement of the knowledge base for understanding
fundamental scientific issues.

3. Develop programs that apply existing scientific capabilities to
address public health, agricultural, and environmental issues, including (a)
utilization of the results of research and (b) contributions in responding to the
needs of the general populations for better and cheaper products, technical infor-
mation, and specialized services that are developed or provided by governments.

4. Contribute to resolving global and regional issues, wherein under-
standing the biological dimensions is critical in developing appropriate approaches
by the two countries and the international scientific community more broadly.

The report begins with a discussion of the importance of bioengagement.
After considering examples of activities related to each of the four objectives set
forth above, the report addresses positive impacts and shortcomings of activities.
It then considers impediments to cooperation and lessons learned during bilateral
cooperation in recent years. An important chapter is devoted to the strategic,
financial, and organizational aspects of bioengagement, with special attention
devoted to sustaining existing programs that have high payoffs while developing a
new approach to deepening involvement of the best scientists in the two countries
in collaborative efforts. The report concludes with a presentation of three major
recommendations of the committee that reflect the importance of bioengagement
in general, and strengthened international networks of researchers in particular,
in the years ahead.

A number of appendixes are included in the report. They discuss the inter-
ests and activities of U.S. and Russian sponsors of bioengagement, the types of
cooperation supported by a number of Russian institutions, and examples of bio-
engagement programs that have been successful. They underscore the broad reach
of bioengagement and help set the stage for consideration of future activities.

CONSULTATIONS AND RELATED REPORTS

In preparing this report, committee members and staff carried out consulta-
tions with many dozens of organizations and individuals in Russia and the United
States concerning their experiences in designing and implementing past bilateral
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programs. Of comparable importance were their visions of future approaches and
of methods for improving program implementation. These organizations and indi-
viduals have been particularly helpful in providing details that are included in the
events highlighted throughout the report. A few specialists from other countries
were also consulted. Appendix A.3 identifies some of the key organizations that
provided information to the committee during preparation of this report.

During the late 1990s and the 2000s, the National Academies prepared a
number of reports on U.S.-Russian scientific relations in general, and coopera-
tion in the life sciences in particular. These reports are identified in Appendix
A.2. Many other relevant observations are included in books of well-qualified
observers, compendiums of activities prepared by other organizations, interna-
tional journals, and news outlets. A few of these sources that were of particular
help in preparing this report are also identified in Appendix A.2. Unfortunately,
there have been very few authoritative publications prepared jointly by U.S. and
Russian organizations or authors, which have focused explicitly on U.S.-Russian
bilateral engagement, and particularly on the future of this relationship in the
biological sciences. This report should assist in filling that gap.

That said, the most important source of information for the report has been
the observations of the committee members themselves, who have personally
observed development and implementation of many aspects of bioengagement
during recent years.
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Importance of U.S.-Russian Bioengagement

Government pronouncements in Moscow, Washington, and other capitals
about the remarkable advances in the biological sciences and biotechnology
increasingly underscore the scientific, economic, health, and environmental
importance, as well as the security significance, of these achievements.! Mean-
while, the U.S.-Russia Bilateral Presidential Commission (BPC) that was estab-
lished in 2009 continues to signal endorsement by both governments of joint
science and technology efforts in areas of common interest. As of September
2012, 6 of the BPC’s 22 working groups had interests in engagement in different
aspects of the life sciences.?

Major issues addressed in this report include the types and levels of support
that the governments have provided to take advantage of important opportunities
for mutually beneficial bioengagement. Anticipated budget reductions through-
out the U.S. government will likely constrain new initiatives. In recent years,
the Russian government has established a number of outreach programs within
elite universities, the Skolkovo Foundation, Rusnano, and other organizations,
as discussed in the Introduction. Financial support for these initiatives by the
Russian government will most likely continue, although the announced levels of
governmental support may not be reached. At the same time, the level of fulfill-
ment of the often-stated commitments of the two governments to share the direct
costs of many types of bioengagement is uncertain.

Against this background, the arguments for reversing the decline of financial
support for U.S.-Russian bioengagement during the past several years are pre-
sented throughout this report. The list of benefits to both countries from a robust
bioengagement relationship has been extensive. And many successful early pro-
grams were to be only “stage setters” for expansion of bioengagement activities.

23
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Revitalization of collaborative efforts can benefit from more sophisticated
research, diagnostic, and remediation tools that are now available. The govern-
ments have drawn on important experience for more-effective synchronization
of parallel activities, such as disease surveillance activities of global interest. At
the same time, cumbersome approaches of the past for developing and managing
joint efforts can be replaced by streamlined efforts that reduce impediments to
cooperation and increase opportunities for positive impacts.

This chapter provides a broad overview of the unique opportunities for
obtaining higher returns on investments in bioengagement. The discussion
addresses special attributes of the U.S.-Russian relationship that can continue
to lead to significant scientific results, while underscoring the importance of
government financing to initiate long-term programs. Many examples of specific
activities that have led to mutual benefits during the past decade along with sug-
gestions for new approaches are then presented in subsequent chapters.

IMPORTANT CHARACTERISTICS OF THE
U.S.-RUSSIA RELATIONSHIP

Extensive Scientific Capabilities of the United States and Russia

Many tens of thousands of scientists and members of their support staffs in
both the United States and Russia, with ages ranging from the early twenties to
the eighties, are engaged in (a) carrying out research activities in a number of
subfields of biology and (b) promoting applications of biological and biotechnol-
ogy advances at home and abroad. Skilled scientists in the two countries account
for an estimated 20 percent of the world’s highly trained specialists involved in
activities linked to the life sciences.® Of course, with the rapid growth of the
high-skill labor pools in India and China, the percentage will decline. However,
for the next decade, the number of experienced life scientists and skilled young
investigators in the two countries will continue to be a significant portion of
worldwide capabilities.

Reflecting the importance of the life sciences, a large percentage of the
global scientific work force, including both researchers and service providers,
is involved in advancing the biological sciences and biotechnology. They assist
in protecting human health, increasing the food supply, developing new energy
sources, and enhancing the quality of the environment. The intensity of interna-
tional interest in advances in the biological sciences and biotechnology, which
address the very basis of life, continues to rise. At the same time, many coun-
tries are becoming more deeply immersed than ever before in interdisciplinary
approaches that attract increased attention of specialists in a variety of fields,
which intersect with biology—e.g., physics, chemistry, mathematics, computer
science, engineering, and bioinformatics. Adequate recognition of this conver-
gence of various disciplines is important for designing and carrying out research
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in both countries, and particularly in Russia. There, the physical sciences have
for decades been the greatest strengths of the scientific enterprise, but too often
they have been somewhat isolated from important biological research efforts.

In addition to the communities of well-established specialists in biology who
will continue their careers in the United States and Russia during the next decade,
the number of temporary scientific workers and of advanced students from abroad
at U.S. universities, and to a lesser but still significant extent at Russian research
centers, is growing. In short, the total efforts focused on moving forward the
frontiers of the life sciences in the two countries are extensive. During the next
decade, only a handful of countries will have the large number and diversity of
biology-oriented scientific institutions that can rival the capabilities of institutions
located either in the United States or in Russia.

In Soviet times, both the United States and Russia devoted significant
resources to many areas of the biological sciences that were of international
interest. The United States was among the world’s leaders in achieving scientific
breakthroughs as the nation expanded its portfolios of science-intensive activities.
But for decades, the USSR was recovering from the Lysenko era of the late 1940s,
when his theory of “inheritance of acquired characteristics” had for a short time
become the official dogma.* Thus, it is not surprising that for many years the sci-
entific productivity of American researchers and the number of articles published
in international journals with roots in the United States were much stronger than
productivity and publications in the USSR.

The publications gap has continued in recent years, further aggravated by a
brain drain of some of the most productive young Russian scientists, including
a significant number who have moved to the United States.’ The gap, in large
measure, reflects the inadequate number of active Russian investigators cur-
rently in the 40-50 age group. Thus, in the near term, Russian science will gain
substantially from bilateral cooperation that provides access to a broader range
of specialists.

While the overall number of researchers in Russia has stabilized, as indicated
in Appendix F.2, the impact of the brain drain is best measured by the quality
rather than the quantity of the scientists who have left Russian laboratories.
According to a number of Russian laboratory leaders, far too many of the best
young researchers have departed for positions in the United States and Europe.
However, opportunities for Russia to participate in international projects that
involve recognized scientific leaders from abroad has at times been an effective
way to encourage outstanding investigators to return to or to remain in Russia.

American researchers also benefit from cooperation. Those who do not
regularly scrutinize Russian-language journals and have not been able to assess
in detail the scientific methods used in Russia are given the opportunity to fill
in many gaps in their understanding of Russian achievements through scientist-
to-scientist contacts. In short, while the United States has been the international
leader in the biological sciences, Russia has been an action-oriented follower,
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although some of its achievements have been overlooked by the international
community. Unfortunately, the Soviet-era legacy of not involving in joint activi-
ties many important Russian specialists who had been isolated from the main-
stream of international science still remains in a number of topical areas.

An exception to U.S. dominance in significant scientific fields has been the
extensive investigations of dangerous biological pathogens within the Soviet
defense sector during the 1970s and 1980s. In this period, the USSR mounted
large and unique programs to explore the capabilities of biological pathogens that
might be produced in large quantities. At the end of the 1960s, the United States
reduced the size and scope of its defense-related research in compliance with the
Biological and Toxin Weapons Convention (BTWC), which would soon enter into
force. Then in the early 1990s, Russia abandoned inappropriate research efforts
as it announced its commitment to the BTWC as well.

From the earliest days of defense-oriented research, many potential spin-off
benefits for civilian science became apparent to scientists in both countries. It
was obvious to them that scientists could and should improve understanding of
the characteristics of diseases caused by exposure to dangerous pathogens that
occurred in nature or could be manipulated in laboratories for destructive pur-
poses. Among the pathogens of interest were those that caused plague, hemor-
rhagic fevers, and anthrax, which were encountered naturally in some areas of
both the United States and Russia.’

The Russian workforce suffered severe reductions in both quantity and
quality of its research and application efforts during the economic crises of the
1990s. Brain drain, equipment obsolescence, loss of respect for science, and low
priority for research in Russia took a huge toll in reducing the productivity of
the research community. But the country is now slowly returning to a prominent
position in a few areas, and U.S.-Russian bioengagement has been a significant
factor in this recovery.’

Looking ahead to the next decade, the history of a strong Russian system
of higher education, developed largely in the Soviet era, then weakened by the
economic crisis of the 1990s, and now supplemented with an increasing empha-
sis on university-based research, will continue to be of considerable importance.
While these universities are becoming stronger, few have kept pace with leading
universities in many other countries. The Russian government is expecting sub-
stantial payoffs from its large investments in both universities and other research
centers as well as in applied biotechnology activities. However, biotechnology
hubs should be effectively linked to the research and educational establishment if
Russian investors and investigators alike are to work successfully on the frontiers
of biotechnology.

As to the size and strength of the scientific workforce in the many fields
related to biology (such as agriculture, health, environment, pharmacy, veterinary
science, and bioengineering disciplines), the Russian commitment to producing
well-trained specialists in the foreseeable future seems clear. Many industrialized
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countries will increase their investments and the number of participants in their
research programs. However, Russia plays an important and sometimes a unique
role in some niche areas of biology of general interest to the global community,
including the United States.

The Cold War Legacy

For the next few years and probably longer, the experiences during the cold
war will at times continue to have a chilling impact on the U.S.-Russian relation-
ship in a number of areas, particularly in fields that encompass technologies that
can be misused by malcontents for hostile purposes. The deep roots and expan-
sive dimensions of this sensitive bilateral relationship are unique in the world.
Significant progress in developing mutual trust and respect concerning intent
and activities of the two governments and particularly within their highly skilled
workforces has been repeatedly recorded in recent years. But suspicions about
past and present intentions have not completely disappeared in Washington or in
Moscow. A strong bilateral relationship in biological research and biotechnol-
ogy that rests on transparency and activities of mutual interest has been and can
continue to be critical in preventing miscalculations or dangerous scenarios by
either side or by third countries that have access to U.S. or Russian expertise. An
increased focus on bioethics, which is currently gaining international attention,
by both parties would be helpful in this regard.

As noted earlier, the productive interactions involving highly accomplished
scientists who had worked on defense-oriented programs in the two countries
have declined since the early 2000s. This reduction of collaborative activities
has at times raised questions as to whether the early initiation of joint programs
was based primarily on mutual interests in advancing science or was motivated
primarily by efforts to simply obtain information on past and current activities of
former enemies with uncertain future agendas. While both objectives were prob-
ably important, the primacy of contributions to advance science rather than to
collect information needs to be continually emphasized. The approaches adopted
in joint U.S.-Russian research programs to investigate the characteristics of
dangerous biological pathogens might be considered as a standard that could be
applied more widely beyond the two countries. (See, for example, Appendixes
C.2, C.3, and C.4 concerning successfully conducted joint research projects
involving many types of technologies, including some of particular concern.)

Geography and Ecological Diversity of the Two Countries

Russia occupies about one-eighth of the land surface of the world, spanning
thousands of miles. The United States encompasses a land area about 60 percent
the size of the surface of Russia. Together they occupy 34 percent of the land
mass of the northern hemisphere, with many shared ecosystems and species. Each
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of the countries has vast experiences in investigating living organisms under a
variety of climatic conditions—from human populations currently surviving and
indeed thriving in harsh environments to microbes of historical interest. Their
diverse resources have been the subject of many common studies by scientists
of the two countries.

Aquatic and wetland systems are of considerable interest in both countries,
and indeed on a global basis as well. The characteristics of these systems and
their maintenance in a changing climate are particularly significant in drought or
flood conditions. The vegetation in both countries is of importance as a carbon
sink, as are the large carbon-laden deposits of resources that underlie the forests
and other vegetation of the northern reaches of the world.

Both countries routinely collect extensive information from their sensors on
satellites, as well as data from field expeditions, about ecological resources of
potential interest to both countries. Russia has records of research and scientific
applications under conditions not encountered in the United States, but of suffi-
cient similarity to warrant interest of American biological scientists. For example,
Russian data on fishery resources in the oceans are important in ensuring sur-
vival of certain species, but are not always fully utilized. At the same time, U.S.
analyses of vast amounts of data through satellite, aerial, and ground explorations
concerning the natural environment on several continents, which in some regions
have similarities to conditions encountered in Russia, has been of considerable
interest to Russian scientists.

In summary, the case for working together in different geographical environ-
ments to gather missing data concerning complex living systems under different,
but related, conditions seems clear.

Surveillance for Trends and Outbreaks of Human and Animal Diseases

Both the United States and Russia have well-developed disease surveillance
systems for tracking trends and identifying outbreaks involving human and ani-
mal diseases in their respective countries. Also, both countries give considerable
attention to trends and outbreaks throughout the world.

With regard to human health, the United States relies in large measure on
surveillance activities that are responsibilities of the 50 states. The Centers for
Disease Control and Prevention provides coordination and standards for the
overall national effort. Russia has a national network of nearly 2,400 standardized
surveillance stations of different levels of capabilities. The nation’s activities are
coordinated regionally and nationally by the Federal Service for Surveillance for
Protection on Consumer Rights and Human Well-Being. Reports from field sta-
tions are processed and analyzed both in the regions and in Moscow.

During the past 15 years, the capabilities of U.S. disease surveillance systems
have improved, with the introduction of advanced communication, analytical,
and data processing systems that have led to better and more timely reporting
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at the local level. During most of this time period, the Russian systems suffered
from financial cutbacks. Nevertheless, they continued to operate without many
difficulties. They are now recovering from the temporary decline in capabilities
due to obsolescence of equipment, continued use of outdated methodologies, and
aging of the workforce.

In the agricultural field, the national governments in the two countries, with
the support of nationwide networks of research centers and of inspectors in the
field and at food-processing facilities across their countries, maintain surveillance
to detect plant and animal diseases of concern. Both countries have extensive
experience in consolidating and distributing reports from their internal systems.
Internationally, they are interested in linking these internal systems with other
networks of the international community through the World Organization for
Animal Health and Food and Agriculture Organization.

The experience of the two countries in carrying out surveillance activities
over large urban and rural areas is vast. In the years ahead, this experience can
provide lessons learned for many other nations with different demographic situ-
ations, geographic terrains, and technical capabilities. In all countries, standard-
ization of approaches that support international efforts is important, although
limitations on financial, technical, and human resource capabilities often con-
strain near-term adoption of compatible approaches among countries. The com-
bined experiences of the U.S. and Russian systems can at times be helpful to other
nations aspiring to achieve reliable surveillance capabilities.

International Outreach of the Two Countries

In recent years, the United States and Russia have each conducted many
types of cooperative bilateral programs in the biological sciences with dozens of
countries throughout the world. While the United States has had more financial
resources to devote to this outreach, Russia has maintained an important array of
international programs; and its linkages with institutions in distant lands are now
increasing. These programs have usually been embraced by individual institu-
tions and specialists that maintain their contacts over the long term. Of course,
availability of financial support and the possibility of professional rewards can
be strong incentives for participation.

Often the interactions between Russian and American specialists working
abroad on separate missions intersect, although Russia and the United States
may be following different paths for cooperation with other countries. Russia has
focused most of its cooperative programs abroad in the states that were compo-
nents of the former Soviet Union. Collaboration with colleagues in India, China,
Mongolia, Vietnam, Cuba, and other old and new partner countries continues to
develop. Meanwhile, thousands of professionals in the United States have long-
standing ties with colleagues throughout the countries of the Americas, the Euro-
pean Union, and East Asia—with its foreign assistance, disease surveillance, and
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health infrastructure programs extending the outreach into Africa and to middle-
and low-income countries on other continents as well. As an example of unique
aspects of this outreach, which is of considerable interest to Russian scientists,
the United States is expanding its integrated surveillance of human and wildlife
populations in developing countries, in anticipation of the emergence and spread
of zoonotic diseases from animals to human population in and near urban areas.®

The international outreaches of the two governments, when aggregated,
cover most areas of the world. Activities sponsored by international organizations
and international companies also involve Russian and American specialists. In
addition, important cross-boundary activities have been initiated by individual
research and education institutions, with or without government support. They
often are based on the interests of specialists who have developed professional
and personal relationships with like-minded colleagues.

In summary, there are few areas of the world where the presence of Russian
and/or American biology-oriented specialists—from doctors to engineers, from
teachers to practitioners, and from researchers to entrepreneurs—has not become
commonplace.

BENEFITS FROM BILATERAL COLLABORATION

Building on the background described above, a variety of benefits that would
accrue from bilateral cooperation in the biological sciences between the United
States and Russia during the next decade are set forth below. Examples of
research topics that offer high promise as focal points for engagement are pre-
sented in Chapter 10. This forward look is based in large measure on experiences
of the two countries in scientific cooperation during recent years, which are docu-
mented in Chapters 2, 3, 4, and 5, as well as in the appendixes.

Internal capabilities and international interests of both countries in biology-
related activities will continue to grow. The opportunities for cooperative endeav-
ors will increase. The major uncertainty, as previously noted, is the level of
financial commitments that the governments are prepared to make to bilateral
cooperation. Of course, these financial commitments are usually linked to the
political relationship between the two countries. Also linked to financial commit-
ments is long-term continuation of both large and small efforts that in time can
fully demonstrate their value.

Benefits to the United States

The importance to the United States of a sound bilateral relationship with
Russia has been regularly emphasized by senior American government officials,
particularly since 2009, when the “reset” of the relationship was highlighted by
the secretary of state.” Bioengagement has been one of the important aspects of
this relationship.
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As previously noted, Russia has a large number of experienced scientists,
including both researchers and practitioners, often probing a variety of geo-
graphical areas to obtain insights on biological conditions and transformations
affecting both the residents and the ecological resources that are unique to Russia
but are also of interest to the international community. Russian institutions have
extensive data banks of scientific interest that are difficult to access and to use
efficiently without active collaborative projects. Also, a number of these institu-
tions have traditions of innovative approaches both in the laboratory and in the
field. But some of their successful methodological approaches are not well known
internationally.

Russian institutions have developed considerable experience in analyzing a
wide variety of organisms and ecosystems that are of interest to American inves-
tigators but have not been well studied in the United States. For example, Russia
has extensive research experience in the fields of forestry, plant science, and soil
science, giving particular attention to the characteristics of various ecological
zones. Bilateral collaboration encompassing ecological considerations in Russia
enables American researchers both (a) to witness firsthand the basis for Russian
reports on these organisms and ecosystems and thereby be in better positions to
judge the importance and authenticity of relevant Russian publications and (b)
to recommend supplemental investigations that augment initial Russian findings,
which are of particular importance in providing a global context for investigations
of ecological phenomena in the United States.

Many Russian colleagues are interested in participating in bilateral coopera-
tion, often at low costs to the Russian or U.S. financial sponsors of such coopera-
tion. Once Russian investigators interact with American colleagues, they usually
devote considerable time and effort to continuing mutually beneficial cooperation
through adjustments of their personal research agendas. In general, Russian sci-
entists are noted for being “all in” with joint U.S.-Russian undertakings.

In applied technologies, Russia is likely to be a growing future market for
U.S. biotechnology products as the Russian economy continues to develop, with
demands for a wider variety of high-technology medical and agricultural prod-
ucts. The quality of imported drugs, vaccines, and diagnostic systems into Russia
from some countries—particularly developing countries where corruption is of
concern—has long been questioned by both Russian officials and the general
population. Products of well-known U.S. pharmaceutical companies have usually
commanded greater respect, particularly products with complicated vaccine and
drug formulations. As potential opportunities for profitable U.S.-Russian joint
ventures and other types of international investments increase, the reputation
of U.S. achievements in biotechnology will continue to command considerable
attention within Russia.

Bilateral cooperation that is endorsed by the two governments should con-
tinue to open otherwise closed doors in Russia. Thus, it is important for security
as well as for scientific reasons for U.S. institutions to be engaged in coopera-
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tive research and related field activities in Russia. The alternative is to sit on
the sidelines speculating on developments within Russia. Such long-distance
impressions can result in false alarms within the United States in reacting to
uncertain allegations of disease outbreaks, misinterpretations of Russian techni-
cal objectives, lack of awareness of existing Russian data that are available, and
administrative difficulties in organizing ad hoc visits to obtain snapshot impres-
sions of the quality of activities in research institutes that were once recognized
as international leaders.

As previously noted, Russian scientists do not publish in English-language
journals as extensively as scientists of the United States and many other countries.
Cooperation often leads to publications, documenting Russian past and current
achievements. American scientists can help Russian colleagues overcome their
lack of experience in dealing with western publishers and their difficulties in
handling the English language. An increase in such publications will provide
American researchers with easier access to Russian data that might otherwise
remain in inaccessible libraries. (See Appendix F.1 concerning the relatively
small number of jointly authored articles involving Russian coauthors in peer-
reviewed journals and related publications.)

Benefits for Russia

Many of the world’s leading biomedical laboratories are in the United States.
They offer a variety of opportunities for visiting Russian scientists to improve
their insights as to recent research achievements in the life sciences. Russian sci-
entific visitors may have opportunities to assess methodological approaches that
are appropriate for their laboratories in Russia as well. Also, U.S. laboratories
are usually well connected internationally with contacts of possible interest to
Russian colleagues.

Many U.S. universities have become magnets for attracting outstanding
research-oriented students from throughout the world, including Russia. Contacts
that develop among important counterparts from many countries visiting U.S.
universities during the early stages of their careers are often beneficial for visiting
Russian specialists in both the short and long terms.

Overall, U.S. laboratories are better equipped with modern instrumentation
than Russian laboratories. Exposure of Russian specialists to advanced instru-
mentation may at times help their laboratories make wise investment decisions
in choosing equipment that is most cost-effective for their needs. Also, bilateral
cooperation can provide training opportunities for Russian specialists to become
familiar with equipment operations, thereby reducing costs in Russia in bringing
new equipment online. Russian exposure to equipment in other countries will also
be useful, but there will be lingering questions among some Russian specialists
as to whether they have seen the best, which is often equated with the state of
the art in the United States.
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The United States is a world leader in agriculture research, includ-
ing approaches to reduce animal and plant diseases and increase agricultural
productivity—topics that are of particular interest in Russia. Countries other than
the United States also have strong agricultural research activities. However, the
breadth of experience available in the United States often provides more complete
coverage of areas of priority concern to Russia than experience of other coun-
tries. Recent bioengagement in this area has been beneficial for both countries,
as discussed in Chapter 4. This cooperation provides a basis for future efforts.

The United States has more experience than Russia in the introduction of
genetically modified (GM) crops into large-scale production. If the Russian
government increases its interest in encouraging developments in this field, the
approaches of the United States to evaluate food safety and to limit environmental
effects can be helpful to both Russian scientists and regulators. Important Russian
scientists are particularly hopeful that the positive U.S. experiences will counter
some of the misleading European commentary about GM organisms. Many pro-
tocols for carrying out both research activities and for introducing new GM crops
into production have been well developed and adopted in the United States, and
they can provide models for Russian approaches. '’

The U.S. government and indeed many of the nation’s scientists active in
biological research and biotechnology have embraced the concept of responsible
research in the life sciences. Exchanges can help Russian scientists join the
international dialogues on this topic. Also, bioengagement can quickly lead to
new insights about recent international developments concerning the handling of
pathogens that should help avoid missteps in Russia.

Finally, for many Russian scientists, one of the most important aspects of
engagement is the opportunity to upgrade skills in research management. The
transition from Soviet-style management to western-style management has not
been easy. Twenty-two years after the splintering of the Soviet Union, Russian
researchers and their mentors in the universities and at research institutes are
still in the early stages of mastering new management skills. These personal
capabilities need to be compatible with decentralized planning and free market
economies while taking into account traditions and practices in Russia. In short,
research planning, execution, and evaluation often improve during joint activities.

Benefits for Both Countries

Investigations of outbreaks of contagious diseases are a priority activity in
both countries. The likelihood of major scientific advances in addressing wide-
spread concerns will be increased through coordination of parallel efforts of the
two countries, as an important component of the broader international effort. A
bilateral commitment to sustain these parallel efforts and share their results over
the long term can improve the prospects for important advances.

Of particular importance are activities of outstanding young scientists and
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entrepreneurs in the two countries and opportunities for international outreach.
Both governments recognize that the technological futures of their countries are
increasingly in the hands of new generations of scientists and are giving them
special incentives to become leaders of initiatives of the government, such as
priority for involvement in the laboratories at Skolkovo. At the same time, the
U.S. scientific community continues to rely on the unbounded energy and ideas
of fresh graduates of leading U.S. universities to find new trails through the chal-
lenges of biotechnology at home and abroad. Of course, continued involvement
in joint activities of experienced managers, scientists, and other specialists, who
are recognized leaders in their fields, is important. But the preparation of their
successors for international leadership roles is of comparable importance.

Turning to biosecurity in the broadest sense, there are opportunities to
strengthen and build on bilateral foundations that have been put in place during
the past two decades. Now there is widespread concern that past achievements
may atrophy with the changing status of the International Science and Technol-
ogy Center (ISTC) and the declining budgets in the United States for support
of Russian-oriented programs. New bilateral mechanisms to carry on the work
initiated through the ISTC can increase the likelihood that momentum in gain-
ing common understanding on biosecurity issues throughout the states of the
former Soviet Union will not decline significantly. The roles of the United States
and Russia will be at the center of the debates over successor mechanisms for
cooperation to the ISTC. While these discussions will continue to be multilateral
efforts, common U.S.-Russian views will be important in determining the out-
comes of preliminary consultations that are under way.

The United States and Russia have the deepest histories in the world in deal-
ing with extremely potent pathogens, and their experiences provide a strong basis
for partnerships. The degree to which they cooperate directly will have a profound
influence on the international community’s attitudes and actions concerning the
handling of pathogens and associated technologies that, if misused, can lead to
catastrophes.

Bilateral cooperation between two countries that have been at the center of
heated international debates over biosecurity obligations of state parties to the
BTWC is important in overcoming the weaknesses of the BTWC. As the inter-
national community searches for acceptable procedures for compliance with the
BTWC and related UN resolutions, U.S.-Russian collaborative efforts can con-
tinue to play a catalytic role in crystallizing common interests.

Through bilateral cooperation, the two countries can effectively contribute
to the broad international agenda for addressing biosafety issues. These issues
include, for example, (a) routine handling of dangerous pathogens; (b) responses
to unanticipated health and safety problems that can arise when handling patho-
gens; (c) the need, criteria, and guidelines for establishing and operating high-
containment facilities; and (d) coping with accidents involving a wide range of
dangerous pathogens.
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With or without bilateral cooperation, the two countries are viewed as path-
finders in many aspects of biosafety. The stakes are large, as the safety of people
is on the line. Thus, it is better for the two countries to be working together and
exchanging experiences in this regard than working along uncoordinated separate
paths. Bioengagement can help ensure that this is the case.

The two countries have different sets of international contacts that open
doors between counterparts and collectively provide excellent global coverage
of almost all important research that could lead to significant discoveries in the
biological sciences. Many developing countries have very few scientists who
can address rapidly the emergence of new biology-oriented issues. For them to
be able to simultaneously draw on U.S. and Russian mentors can avoid waste
of time and money and reduce international misunderstandings and confusion.

In summary, historical reasons account for the different paths of the two
countries in exploring many aspects of the phenomena encountered in the life
sciences. They have established different priorities and developed different capa-
bilities; but their common interests are magnified as both countries uncover new
phenomena and attempt to assess the long-term impacts on health, agriculture,
and the environment. Cooperation in understanding scientific discoveries, giving
due consideration to both historical insights and biases, can increasingly benefit
scientists and policy officials in the two countries.

Whether Russia’s new innovation complex at Skolkovo, for example, meets
its biomedical goals or falls short, the energy and resources of leading U.S.
and Russian officials and investors devoted to this high-profile undertaking will
probably be substantial. It is better for respected U.S. and Russian scientists to
be jointly involved in assessing the potential benefits of devoting efforts to this
route of cooperation, which seems to have assured financial support from the
Russian government, than simply to speculate about the biomedical activities that
are carried out or should be carried out by others. While the short-term payoff
from such cooperation may be difficult to measure, collaborating scientists will
be able to provide insightful perspectives that might not be otherwise raised in
discussions of this important development. In doing so, important personal and
organizational relationships will emerge.

CONCLUSIONS

The foregoing snapshots of some of the benefits from bilateral cooperation—
benefits that have already been observed and additional benefits that are
anticipated—Iead to the following conclusions:

1. In recent years, bioengagement activities have been undervalued in
Washington and Moscow, as reflected in the steady decline in financial support
in Washington for joint activities and the reluctance in Moscow to meet commit-
ments to cover one-half of the direct costs of bioengagement.
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Common interests in the characteristics of large geographical areas, com-
mon commitments to pursue responsible science, and unrivaled experience in
jointly addressing some of the most challenging biological developments in
recent decades provide a strong basis for collaborative efforts of the future. Both
countries have invested heavily in changing cold-war hostilities in the biological
sciences into productive relationships that have involved thousands of specialists
and hundreds of institutions. Now is the time to capitalize on the vast networks
of personal and institutional relationships. It is not the time to walk away from
investments that provide a unique foundation for future achievements that will
benefit the two governments, the populations of the two countries, and the global
scientific community.

The positive impacts of bioengagement activities in many areas of security,
education, the economies, and the social lives of the two countries have been
extensive. Indeed, many new dimensions have been added to the U.S.-Russian
political and economic relationship through such engagement activities. Continu-
ation of successful programs and initiation of new activities are in order.

The number of activities need not rival past numbers. But they should be
at a level that will continue to provide continuing access by specialists of both
countries to highly relevant activities in the other country. Joint programs should
provide opportunities for laboratory, field, and academic partnerships in both
countries.

2 Individual investigators with appropriate skills who are prepared to
pursue cooperative activities over the long term greatly increase the likelihood
that cooperative activities will pay off for both countries.

While past engagement activities have been organized largely on the basis
of interests of institutions in the two countries, the most successful projects have
usually relied heavily on individual scientific leaders who have taken responsi-
bility for ensuring successful outcomes of complicated programs. These leaders
should be selected with care. Among the primary selection criteria should be
technical and managerial capabilities, skills in relationship building, and com-
mitments to continue efforts for extended periods of time.

3.  Exceptionally well-qualified scientists, who are conducting research
and related activities during the early stages of their careers and therefore are
in positions to effectively promote continuation of international programs, should
have greater opportunities to participate in important bioengagement activities
sponsored by the two governments.

The future leaders of science can bring new ideas and new vitality to bioen-
gagement. They can help ensure that cooperation looks to advancing technologi-
cal opportunities and is not frozen by nostalgia for outmoded methodologies of
the past. Also, their involvement will provide a strong foundation for developing
approaches that have high probability for being continued over the long term.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/18277

The Unique U.S.-Russian Relationship in Biological Science and Biotechnology: Recent Experience and ...

IMPORTANCE OF U.S.-RUSSIAN BIOENGAGEMENT 37

Special programs for young investigators may be necessary, given the
frequent propensity of older scientists to dominate international activities of
both countries. Consideration of jointly organized summer camps and meetings
devoted to the frontiers of science in various subsets of biology seems warranted.
Also, establishing special quotas for young investigators who apply for com-
petitive international programs may be appropriate. A particularly noteworthy
development has been the agreement between the Russian Ministry of Education
and Science and the U.S. Department of Education calling for exchanges of a
limited number of outstanding university science students. While there have been
thousands of student exchanges that have touched the life sciences, this is the first
time that the importance of exchanges of science students have been formally
recognized in an agreement by the two governments.

In addition to reaching the foregoing conclusions, this chapter has set the
stage for discussion of other conclusions in the chapters that follow.

NOTES

1. The plans of the U.S. and Russian governments to promote biotechnology, for example, are
set forth in the White House, National Bioeconomy Blueprint, April 26, 2012, http://www.whitehouse.
gov/blog/2012/04/26/national-bioeconomy-blueprint-released and Decree of the Chairman of the
Russian Government, Complex Program, Development of Biotechnology in the Russian Federation
until 2020, No. 1853P-P8, April 24, 2012, http://s3.amazonaws.com/zanran_storage/www?2.foi.se/
ContentPages/115876758.pdf.

2. Appendix E.1 summarizes some of the relevant interests of the BPC.

3. Estimate is based on data provided by the Higher School of Economics (HSE), Moscow,
May 2012. See, for example, HSE, Science Indicators: 2012, p. 48.

4. David Joravsky, The Lysenko Affair, University of Chicago Press, 1986.

5. Op. cit., Science Indicators, pp. 372-375.

6. Committee members have had many discussions over the years with experts from both
countries concerning the intersections of civilian and defense research interests.

7. National Research Council, Biological Science and Biotechnology in Russia, Controlling
Diseases and Enhancing Security, Washington, D.C.: National Academies Press, 2006.

8. Stephen A. Morse, “Public Health Surveillance and Infectious Disease Detection,” Bios-
ecurity and Bioterrorism: Biodefense Strategy, Practice, and Science, Volume 10, Number 1, 2012.

9. In a speech at the Eurasia Foundation in Washington, D.C., in May 2012, Deputy Secre-
tary of State William Burns described this relationship as follows: “Few regions matter more to our
success and security than Russia and the other independent nations that emerged from the break-up
of the Soviet Union.... Home to a quarter of a billion people, the countries of the region hold vast
hydrocarbon reserves and pipelines critical to a secure global supply of energy. Beyond its oil and gas
riches, Russia remains an influential player on the world stage.... It remains deeply in the interest of
the United States to see a strong Russia continue to re-emerge, a prosperous and modernizing Russia
fully integrated into the global economy, a Russia which makes it possible for their citizens to realize
their extraordinary potential.... We cannot afford to be detached observers.”

10. See Appendix F.4 concerning a U.S.-Russian assessment of the scientific basis for regulat-
ing GMOs.
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Ensuring Appropriate Use
of Biological Assets

Beginning in the late-1990s, for more than a decade joint projects that
addressed appropriate use of biological assets dominated much of the bioengage-
ment agenda.

This early impetus for addressing security concerns was driven primarily by
the U.S. government. At that time the Russian economy was in a state of free
fall, with resources available from the Russian governmental or nongovernmental
sectors for scientific activities being very limited. While the Russian government
was hesitant at first to participate in cooperative activities designed primarily to
contain sensitive technologies, the Russian scientific workforce was desperate
for financial relief. The government soon became interested in cooperation in
biosecurity, provided there were also opportunities for advancing its scientific
agendas. But Russian ministries simply did not have funds to make major con-
tributions to joint activities.

At times, Russian scientists were able to use limited funds available at the
institution level to support cooperation. More often, they relied on U.S. financial
support while contributing some labor and supporting services without com-
pensation to joint efforts, as discussed in the Introduction to this report. In any
event, the program priorities and approaches were largely in the hands of the U.S.
organizations that provided the bulk of the financial resources.

A significant inaugural event highlighting opportunities for cooperation was
a conference in Kirov in 1997. This conference brought together for the first
time a number of important senior investigators from the United States and Rus-
sia who were responsible for research that involved highly dangerous pathogens
(Box 2-1).

Then a significant pathfinder activity, which was to lead to larger investments

39
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Box 2-1
International Conference in Kirov, Russia,
on Severe Infectious Diseases

The Volga-Vyatka State Scientific Center of Applied Biotechnology, with
the support of the International Science and Technology Center, brought
together more than 50 specialists from more than 20 organizations in
Russia and the United States, with Japanese scientists also participat-
ing, to discuss epidemiology, express-diagnostics, and prevention of
infectious diseases. The group recommended accelerated development
of vaccines, antiviral preparations, and antibiotics; greater use of mo-
lecular biology to design effective vaccines; and development of highly
sensitive and specific methods of rapid diagnosis. The conference set the
stage for continued international involvement in activities in Kirov and the
neighboring territories, where former defense scientists could be brought
together easily with other specialists in fields of mutual interest.

SOURCE: Proceedings of Conference, 1997. Complete reference cited in Appendix A.2.

that would support joint activities, was a series of eight pilot projects at two key
Russian research centers during the late 1990s (Box 2-2). These projects demon-
strated the feasibility of collaboration at previously closed Russian facilities while
significantly redirecting capabilities of these facilities to civilian endeavors at a
critical time of financial uncertainty. Following the success of seven of the eight
pilot projects, the overall program was soon supported by the Russian government
and several U.S. government agencies. As to the eighth project, further work on
opisthorchiasis was not considered a priority by either side. Cooperation rapidly
expanded and in time encompassed many different types of research at a number
of research institutions.

Building on these early activities, the U.S. government devoted tens of mil-
lions of dollars annually, with Russian institutions contributing comparable levels
of support, for biosecurity activities in Russia. Initially, the principal U.S. funder
was the Department of Defense (DOD), which covered many of the direct costs
of the programs. The direct costs that were covered by DOD eventually totaled
more than $200 million. (See Appendix C.2 for the DTRA contributions.)

In addition, the Department of State (DOS) also began supporting biosecurity
activities in Russia in the late 1990s. DOS gradually increased its contributions
to a level of annual support of about $20 million during 2006. These funds were
also focused primarily on covering a large segment of the direct costs. (See
Appendix C.1.)
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Box 2-2
Joint Pilot Projects Initiated in 1997

At State Research Center of Virology and Biotechnology Vector, Koltsovo

e Study of prevalence, genotype distribution, and molecular variabil-
ity of isolates of hepatitis C virus.

e Study of monkeypox virus genome.

e Study of genetic and serological diversity of hantaviruses.

e Development of advanced diagnostic kit for opisthorchiasis.

e Study of antiviral activities of glycyrrhizic acid and derivatives
against Marburg, Ebola, and human immunodeficiency viruses.

At State Research Center for Applied Microbiology, Obolensk

e Analysis of clinical strains of tuberculosis and mycobacteriosis.

e Investigation of immunological effectiveness of delivery in vivo of
Brucella main outer membrane protein by the anthrax toxin components.

e Monitoring of anthrax.

SOURCE: Scientists, Engineers, and Track-Two Diplomacy, p. 51. Complete reference cited
in Appendix A.2.

Other U.S. organizations launched smaller biology-oriented programs in
cooperation with a variety of Russian research institutions and service providers,
largely in the health and agricultural sectors.

U.S. government departments and agencies carried out most joint projects
with interested Russian institutes through the good offices of the International
Science and Technology Center (ISTC) in Moscow. Some research projects were
financed through the regular contributions of the U.S. government to the core
budget of the ISTC. The ISTC’s partner program provided a second mechanism
for international financing of projects that soon far exceeded activities supported
by funds provided through the ISTC’s core budget. (See Appendix E.2.)

Several dozen Russian production enterprises and research institutes that
had been involved in the defense programs of the former Soviet Union were in
difficult economic straits during the 1990s, as their budgets rapidly declined.
Of particular importance was the fate of the Biopreparat complex, which had
provided a research and production framework for the USSR’s defense program.
Box 2-3 describes Biopreparat’s capabilities in the early 2000s, when the indus-
trial conglomerate was beginning to recover following its near collapse during
the 1990s.
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Box 2-3
Biopreparat: An Early Focus of Redirection Activities

The joint stock company integrates 20 industrial enterprises that manu-
facture 1,000 different products. More than 36,000 workers are involved
in production. Biopreparat accounts for 35 percent of Russia’s total out-
put of medical products valued annually at $280 million in drugs and
$50 million in engineering articles. Biopreparat has four state research
centers, six research institutes, two pilot design bureaus, and two design
institutes. Its personnel number 6,000 scientists and specialists in micro-
biology, biotechnology, gene engineering, immunology, and biophysics.

SOURCE: Biopreparat Brochure, 2003.

By 2008, DOS had become the largest U.S. source of funding for biology-
related nonproliferation projects in Russia, as DOD began to phase out its Coop-
erative Threat Reduction Program in the country. However, by this time the
resources available to DOS were well below the earlier levels that had been
provided by DOD or DOS.

For a number of years, within the budgets of DOS, some funds had been
earmarked for use by the Department of Health and Human Services, the Agricul-
tural Research Service, and the Environmental Protection Agency. Their common
mission was to support activities in Russia that would redirect scientists who had
worked on defense-oriented projects to civilian efforts in the technical areas of
interest to the three U.S. organizations. The Russian government warmly wel-
comed cooperation with these organizations.

By 2012, annual expenditures by DOS for new cooperative projects related
to biosecurity with Russian counterparts had declined to less than $1 million per
year. Also, funds of the other three U.S. government agencies earmarked for sup-
port of bioengagement activities were no longer available. However, DOD was
providing limited support to other government departments and agencies and
universities to maintain a minimal level of contacts with scientific institutions
in Russia.

Several other U.S. organizations have financed activities at lower levels to
help prevent inappropriate proliferation of dangerous technologies developed in
Russia. The largest contributor of these organizations has been the Department
of Energy, which has supported a number of bioengagement projects that were
designed to lead to commercial activities. The Global Initiatives for Proliferation
Prevention has been the source of the funding (see Appendix C.3). In addition,
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a few projects with limited scope were financed by private foundations, such as
the Nuclear Threat Initiative.

Gradually, Russian authorities were able to provide more funding for scien-
tific cooperation within the framework of U.S.-supported nonproliferation pro-
grams. By 2008, many of the difficult biosecurity concerns had been addressed
jointly, particularly upgrading physical security systems within selected Russian
institutes. However, the issue of consolidation of pathogens within institutes and
within clusters of institutes was a concern that, in the view of the U.S. govern-
ment, did not receive the attention that it deserved.

Throughout the lifetimes of the foregoing nonproliferation programs, the
focus of cooperative efforts increasingly emphasized the scientific benefits from
cooperation. Special attention was given to strengthening approaches to com-
mercialization of technologies and to promotion of transparency. Of course, the
more traditional nonproliferation approaches, such as enhanced physical security,
continued to be important to both governments and to Russian institutes that were
slowly recovering from economic difficulties.

In general, over the years, Russian institutions developed and implemented
several types of nonproliferation projects within the framework of programs sup-
ported by several U.S. government agencies. These programs were intended to

e Dismantle portions of Russian facilities that had the capability to pro-
duce large quantities of anthrax and other pathogens of concern. However, only
one significant activity was carried out in Russia—at the Sibbiopharm facility in
Berdsk. (See Box 2-4.) A primary focus for this type of activity in the region was
U.S. support for dismantlement of other facilities in Kazakhstan.

Box 2-4
Conversion of Sibbiopharm Production
Association Facility at Berdsk, 2006-2010

The Department of State contributed significant funding in helping to
convert a facility of concern into a pharmaceutical production facility that
produced enzymatic preparations used by the feedstuff, plant protec-
tion, and food industries. Several large fermenters capable of producing
material of defense interest were dismantled, and the entire facility was
modernized, including installation of new equipment, renovation of se-
lected premises, and provision of technical consultations on commercial
aspects.

SOURCE: Civilian Research and Development Foundation, which assisted the Department
of State in implementation of this project, March 2012.
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Box 2-5
Examples of Institutes Where Physical
Security Upgrades Were Installed

State Research Center of Virology and Biotechnology Vector, Koltsovo
State Research Center for Applied Microbiology, Obolensk
All-Russian Research Institute of Phytopathology, Bolshie Vyazemy
Federal Center of Toxicological and Radiation Safety, Kazan

Federal Center for Animal Health, Vladimir

e Plant of Biopreparations, Pokrov

SOURCE: Russian senior science manager, 2011.

e Increase physical security at Russian facilities where dangerous patho-
gens were stored and/or used for research and related purposes. Dozens of proj-
ects were implemented. (See Box 2-5 for examples of the Russian facilities that
were involved.)

e  Support research and related activities that would utilize the skills of
the Russian workforce, and particularly the skills of former defense scientists, to
strengthen the basic and applied research infrastructures of Russia. This support
was substantial and extended into pilot production of medical and agricultural-
related items. (See Appendixes C.1, C.2, C.3, and C.4 for examples of activities.)

e Carry out consultations and related activities concerning disease sur-
veillance capabilities and outbreaks of infectious diseases of regional and global
concern. Both countries had extensive surveillance capabilities in place. The
cooperation was directed in large measure to rapid and reliable diagnostics,
synchronization of surveillance approaches among different countries and with
the World Health Organization (WHO), and standardization and distribution of
surveillance data.

The focus of cooperative biosecurity programs involving a number of U.S.
and Russian organizations gradually broadened. The two sides agreed that the
best way to reduce the likelihood and consequences of misuse of dangerous
pathogens—whether naturally occurring or illicitly obtained by malcontents—
was to strengthen the overall public health system of Russia and the supporting
scientific infrastructure. The emphasis was on development of approaches that
would assist in the prevention, detection, diagnosis, and therapy of infectious
diseases, whatever the sources of the diseases.

The joint activities that evolved covered a broad swath of projects. From the
outset, cooperative research projects were high on the priority list. Initially, there
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was little cooperation to upgrade surveillance systems, but during the early 2000s,
considerable emphasis was placed on coordination of capabilities to detect and
respond to outbreaks of diseases at an early stage and to limit their subsequent
spread should such outbreaks occur. In short, while the early emphasis was to
develop projects that had direct relationships to proliferation and bioterrorism
concerns, the scope of activities rapidly diffused to effect more traditional out-
comes of human and animal health activities that are addressed in the next three
chapters.

Appendix C.2 presents one set of DOD’s indicators of progress in improving
biosecurity at individual Russian facilities. The appendix also identifies a number
of cooperative research projects carried out on the basis of their potential contri-
bution to improving the research infrastructure of the country, where appropriate
research activities could be implemented in a transparent manner.

An activity that commanded considerable attention for a number of years
throughout the international security community was a collaborative program
to investigate the properties of variola virus strains that have been preserved
in both Russia and the United States. This effort was undertaken at the Rus-
sian research center Vector. It was directly related to ongoing discussions at
the WHO as to whether all remaining smallpox isolates should be destroyed or
whether it was important to continue to investigate the properties of the virus.
Better understanding of smallpox diagnostics and medical countermeasures was
considered important in the event that the contagious disease reappeared as the
result of (a) accidental release of the organism into nature from Russian or U.S.
WHO-approved stocks or (b) intentional release from other currently unknown
and unapproved stocks (Box 2-6).

Many cooperative research activities carried out within the framework of
nonproliferation programs were of considerable interest to the civilian research
communities in a number of countries. For example, brucellosis is a disease of
considerable concern in the agriculture field. Joint efforts within the framework
of nonproliferation programs advanced scientific understanding of the charac-
teristics of that particular disease (Box 2-7). Other common diseases were also
addressed in the program, and some are highlighted in Chapter 3.

As collaborative programs developed and expanded, DOD and interested
Russian institutions organized a number of international conferences and work-
shops that focused on bioproliferation concerns and the opportunities for coopera-
tive research activities. The conferences, in particular, had a significant impact
by helping transform previously isolated programs into reoriented transparent
activities of worldwide interest.

In particular, during the early 2000s, DOD supported several international
conferences directed to research at Russian institutions involved in U.S.-Russian
collaboration. Hundreds of investigators from Russia, from other areas of the
former Soviet Union, from the United States, and from Europe reported on coop-
erative projects (Box 2-8). The Russian project implementers were particularly
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Box 2-6
Investigations of Variola Virus at Vector (2000 to 2006)

Research studies of the genomic structure of different variola virus strains
were carried out. Also of interest was the identification of potential anti-
viral drugs that might hold promise for the treatment of smallpox. These
studies were generally successful despite delays in the approval pro-
cesses in the two countries to initiate and continue activities, problems
involved in delivery of funds to the researchers, difficulties encountered
in exchange of reagents, and interruptions of effective communications
between the Centers for Disease Control and Prevention and Vector. Co-
operation on specific research projects ended in 2007. Still, the projects
provided important research data for the international community and
had a significant impact by establishing lasting ties among researchers
from the two countries.

SOURCE: Personal observations of committee members of activities from 2000 to 2006,
2011.

BOX 2-7
Collaboration in Research on Brucellosis

For several years, U.S. agencies supported research on vaccines that
would counter the spread of brucellosis through cattle and other herds
in Russia. Also of concern was the infection of bison herds in the United
States. Progress was made in limiting the spread of the disease through
improvement of the vaccination procedures in Russia. Comparative re-
search studies identified the most promising Russian and American
brucella vaccines for prophylaxis in cattle as well as in wild animals.

SOURCE: Former Scientific Adviser for DOD programs, February, 2012.

appreciative of these opportunities to stay abreast of important international
developments of direct relevance to their research interests. For their part, the
Russian investigators quickly improved the content and quality of their scientific
presentations at the conferences as they became accustomed to participation in
such international gatherings.
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Box 2-8
St. Petersburg Conferences: International Outreach
Opportunities for Russian Investigators

On four occasions, DOD assembled in St. Petersburg the principal in-
vestigators on research projects supported by DOD throughout Russia
and other countries of the region. The Institute for Highly Pure Bioprepa-
rations hosted the conference sessions. These conferences were well
attended, and opportunities for informal interchanges set the stage for
follow-up consultations. In later years, the conferences were increasingly
oriented to activities in other countries that had emerged from the Soviet
Union. They were held outside Russia—in Germany and Atlanta, for ex-
ample—and each involved only several Russian scientists. In brief, the
networking benefits of the St. Petersburg conferences had a profound im-
pact and are well remembered by both American and Russian attendees.

SOURCE: Observations by committee members who attended conferences, 2011.

In the early 2000s, DOS developed several programs that built on and
expanded the early efforts of DOD. These DOS programs had the objective of
commercialization of results of research to provide both long-term career oppor-
tunities for biological scientists interested in civilian applications and new income
streams for important research groups. (See Appendix C.1.) Some specific activi-
ties are discussed in Chapter 4, which addresses applications of research results.

Throughout this period, the ISTC with support by U.S. government depart-
ments and agencies organized many training programs for Russian specialists
engaged in cooperative projects. In this regard, the following topics were consid-
ered particularly important, beginning in the late 1990s:

Good Laboratory Practices

Good Manufacturing Practices

Care and Use of Experimental Animals

Institutional Review Boards for Research on Human Subjects
Commercialization of Technologies

Now, with shrinking budgets of both the United States and Russia to engage
bilaterally in nonproliferation activities, the outlook for future collaboration
involving traditional approaches to biosecurity is not bright. At the same time,
both the U.S. and Russian governments recognize that important aspects of bio-
technology could be misused and that there is a clear imperative for international
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efforts to promote within the international life sciences community the concept of
transparent and responsible science. The ISTC has adopted this theme as one
of its most important activities prior to closing its doors in Moscow. It should not
be difficult to obtain widespread international support for the concept.

While considerable progress has been made in reducing highly visible secu-
rity problems, responsible research in the life sciences can only be adequately
addressed on a global basis through long-term educational and practical pro-
grams, together with hands-on experience in the laboratory. The two countries
with the most experience in handling especially dangerous pathogens and other
biological materials are in a unique position to join forces in promoting life sci-
ences in a highly visible manner at the bench and in production facilities, both
at home and abroad.

Finally, most officials and scientists in both the United States and Russia
who are familiar with bioengagement approaches to promote nonproliferation
consider that the segregation of former defense scientists into a special class of
participants in joint projects has long been outdated. Capabilities and responsi-
bilities of investigators, not former employers of scientists, should comprise the
key criterion that is used in selecting participants in cooperative activities.

The foregoing discussion leads to two important conclusions.

1. The pioneering efforts of the two governments were important in helping
to ensure that collaboration in research, testing, and use of potentially dangerous
pathogens is carried out in a responsible manner, and they offer important lessons
for the broader international scientific community. Responsible science requires
transparency that accompanies international connectivity.

Efforts to spread the culture of biosecurity and biosafety throughout the two
countries and beyond can build on successful efforts demonstrated by many joint
research projects of the past as well as by national efforts. At the same time,
leading Russian and American scientists can play active roles in the international
debates on handling the results of research on the influenza A/HSN1 virus and
other viruses that could unexpectedly raise concerns over potential dangers to
humans. Since the fall of 2011, there have been extensive international debates
over the publication of results of studies of the influenza A/H5NT1 virus, with
American and Russian investigators playing important roles in the debates. (See
Box 2-9.) Such debates will surely be pathfinders for handling other controversial
findings as research on dangerous pathogens intensifies.

2. Research to improve characterization, prophylaxis, and therapy of espe-
cially dangerous pathogens has had a significant and lasting impact on many
related efforts.

Periodic consultations among government specialists on especially danger-
ous pathogens are important. At times, new research activities may be warranted,
such as is the case with the variola virus. When research is being considered, the
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Box 2-9
Research Investigations of Influenza A/H5N1 Virus

The preponderance of the evidence from clinical, seroepidemiologic,
and laboratory studies supports the notion that HPAI H5N1 viruses now
circulating are extraordinarily lethal to humans compared to other influ-
enza viruses.

SOURCE: Eric Toner and Amesh Adalja, “Is H5N1 Really Highly Lethal?” Biosecurity and
Bioterrorism, Vol. 10, No. 2, 2012.

involvement of the international scientific community, and particularly the WHO,
may be important. Given the broad experience of American and Russian scientists
in addressing such issues, their participation can provide an important core of
expertise for such international consultations.

FROM SECURITY TO SCIENCE AND TO APPLICATIONS

In the chapters that follow, other projects that were funded within the frame-
work of nonproliferation programs are highlighted, even though the chapters
are devoted to scientific advancement and to applications of research results in
the public- and private-sector marketplaces. This is a welcome outcome of joint
security-oriented efforts. Nonproliferation efforts are most significant when the
approaches that have been adopted are continued. Contributions to science and
to success in responding to market demand are good indicators of the likelihood
of long-term support.
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Advancing the Frontiers of
Biological Research

Since the mid-1990s, thousands of Russian biological scientists and hundreds
of American counterparts have been involved in cooperative research projects
that have advanced the frontiers of biological research. Initially, the U.S. gov-
ernment covered almost all direct costs of cooperation. In recent years, Russian
institutions have increasingly shared these direct costs, although in most areas
their financial contributions still lag behind U.S. contributions. A few examples
of significant cooperative research projects are presented in this chapter. Many
other important research projects are chronicled in Appendixes C.2, C.3, and C.4.

One common indicator of mutual interests in cooperative research is the
number of publications coauthored jointly by scientists from two or more coun-
tries. As set forth in Appendix F.1, American coauthors cited along with Russian
coauthors have been very important for Russian scientists. Data for recent years
shows that 11.5 percent of all coauthors who have collaborated with Russian
coauthors have been from the United States. On the other hand, in general, Rus-
sian coauthors have not been very important for American scientists. Less than
0.4 percent of all coauthors who have collaborated with American coauthors have
been from Russia.

At the same time, based on observations of research in Russian laboratories
during the past decade by well-qualified American scientists, publications by
Russian scientists—whether coauthored or authored independently—have not
adequately reflected the achievements and potential of Russian researchers in the
biological sciences. Clearly, Russian scientists need to give higher priority to pub-
lications in journals that meet international peer review standards, with particular
attention to more detailed reporting of methodologies and accumulated data.

Committee members are familiar with details of a number of recent

51

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/18277

The Unique U.S.-Russian Relationship in Biological Science and Biotechnology: Recent Experience and ...

52 U.S.-RUSSIAN RELATIONSHIP IN BIOLOGICAL SCIENCE AND BIOTECHNOLOGY

U.S.-Russian cooperative projects. Thus, this report relies in large measure on
their personal observations, supplemented with views of a number of research
managers in the two countries, in reaching conclusions as to the importance and
shortcomings of various approaches to cooperative research in the biological sci-
ences. While the significance of different research activities varies greatly, joint
efforts have contributed in a variety of ways to advancing science, to strengthen-
ing the scientific infrastructure of Russia during a critical economic period for the
country, and to setting the stage for future collaborative efforts.

The majority of cooperative research activities have been carried out in
Russia, with significant financing by U.S. organizations. However, U.S. support
of Russian-based research projects that were justified in the first instance on the
basis of countering proliferation has almost vanished. Current plans of the two
governments indicate additional reductions of cooperative research, however jus-
tified, are in the offing. As a positive trend, on the other hand, more even balances
in the funding and location of joint activities are receiving serious consideration.

In particular, U.S. funders are increasingly reluctant to cover Russian salaries
and equipment to be used for research at Russian institutions, given the improved
financial situation in Russia. At the same time, a small but steady influx to the
United States of Russian researchers invited to be temporary researchers at
National Institutes of Health (NIH) facilities, U.S. universities, and other research
settings in the United States will undoubtedly continue. But the magnitude of
these types of support from U.S. programs is not great. For example, in recent
years, less than 2 percent of NIH grants that were awarded to foreign scientists
were given to applicants from Russia.

The recent decline in U.S. financial support for collaborative efforts has
been disappointing for some researchers from both countries, particularly for
those who have benefited from past cooperation but are no longer successful
in finding support for continuing their collaborations. While the researchers in
the two countries may have interesting ideas for future cooperation, current and
anticipated budget reductions mean that some potentially valuable programs
will not go forward. But judging from past experience, the impact from even a
reduced number of activities that are jointly designed, successfully pass through
peer review, and are then implemented should be substantial.

MOTIVATIONS FOR COLLABORATIVE RESEARCH

In past years, officials in the two countries dealing on a daily basis with
proliferation issues were interested in involving former Russian defense-oriented
scientists in high-quality, civilian-oriented research activities for at least two rea-
sons. First, permanent redirection of scientists from defense-oriented to civilian
careers requires their establishment of personal scientific reputations within the
civilian research community so that the redirected scientists will be able to com-
pete successfully for funding from many sources over the long term. Second, a
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broad understanding of the characteristics of dangerous pathogens—which is the
strong suit of a number of former defense scientists—is important in preparing to
deal with disease outbreaks that are attributable to natural causes. Many coopera-
tive projects that have been undertaken in Russia, pursuant to the U.S. focus on
preventing proliferation, have also made significant contributions in advancing
scientific understanding of interest to both countries.

An example of the close ties between research activities for nonprolifera-
tion and for scientific advancement is illustrated by investigations of bacteriocins
at a former defense-oriented facility, the State Research Center for Applied
Microbiology in Obolensk. The research was designed to engage former defense
scientists in seeking an alternative to agricultural antibiotics. An important result
has been development of a patentable product (see Box 3-1).

Also of importance have been institutional-support efforts financed in large
measure by the U.S. government to strengthen capabilities of a number of research
teams throughout Russia. Breeding of laboratory rodents in Russia, highlighted
in Box 3-2, is an example of a project that has enhanced Russian institutional
capabilities to conduct important lines of research.

At times, Russian research teams, working with collaborators from the
United States and other countries, have achieved results of fundamental impor-
tance. They have created laboratories of research excellence of worldwide inter-
est. Looking to the future, an example is the investigation of proteome (Box 3-3).
Reflecting on the past, an example is the sequence of the variola minor for the
first time (Box 3-4).

A number of Russian research teams that received continuing support from
U.S. organizations over many years had strong backgrounds in investigating
dangerous pathogens. (See, for example, Appendix D.1 concerning activities

Box 3-1
Research on Bacteriocins

Beginning in 2004, a team of American and Russian researchers devel-
oped bacteriocins, which are natural proteins produced by competing
nonpathogenic bacteria that destroy Campylobacter in the intestines
of farmed poultry, dramatically eliminating pathogens. Laboratory tests
have shown that treated birds have Campylobacter populations that are
millions or even billions of times lower than the populations of untreated
birds. The research resulted in patent applications that could in time lead
to alternatives to antibiotics in both the veterinary and medical fields.

SOURCE: Agricultural Research Service, January 2012.
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Box 3-2
Accreditation of Laboratory Animal Breeding Facility, 2004

The Association for Assessment and Accreditation of Laboratory Animal
Care International awarded full accreditation to the SFP Animal Care
Breeding Facility at the Pushchino Branch of the Institute of Bioorganic
Chemistry. Its initial activities were limited to rodents. Benefits of ac-
creditation include international recognition of the quality of the activities;
inclusion of the new capabilities in international directories and publica-
tions; and eventually use by Russian researchers of internationally ac-
cepted approaches for support of their activities.

SOURCE: Biological Science in Russia, p. 74, 2007, cited in Appendix A.2.

Box 3-3
Human Proteome Project (linked to the Human
Proteome Organization plasma protein project)

This project is to characterize the proteins encoded by the human ge-
nome. The roadmap section that is to be established by Russian scien-
tists is to identify the proteins encoded by genes of chromosome 18.
There will be pilot and master phases. The pilot phase is to identify at
least one protein for each gene and determine the level of its expres-
sion and predominant modifications. Data will be obtained on individual
variability of the proteome in blood plasma and liver tissue. The master
phase will include experimental revelations of the modifications for all
proteins of chromosome 18. Russia plans to establish technologies for
proteomic studies integrating mass-spectrometry with atomic microscopy.
American partners are the University of Michigan and the Institute of
Systems Biology (Seattle).

SOURCE: Russian research manager, September 2012.

and international interests of Vector, and Appendix D.2 concerning activities of
the All-Russian Institute of Phytopathology). In other settings, Russian teams
have long-term histories of civilian-oriented activities, although they have been
sensitive to the possible diversion of technologies to inappropriate uses (see, for
example, Appendix D.3 concerning the Research Institute of Influenza).
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Box 3-4
Sequence of the Variola Minor Virus Genome DNA

During the late 1990s and into the early 2000s, scientists from Vector and
the Centers for Disease Control and Prevention collaborated in the de-
termination of the genomic sequences of a number of smallpox viruses.
The work was carried out at the early stages of the genomics revolution
when the genomic signature of most pathogens remained unknown. This
historic accomplishment led to an international debate on the need for
retention of live variola virus at the two centers designated by the World
Health Organization as repositories for the remaining strains of smallpox
viruses.

SOURCE: Department of Molecular Biology of Genomes, Vector, 2000.

ORGANIZATIONAL AND FINANCIAL INTERESTS
IN BIOLOGICAL RESEARCH

From the Russian perspective, the political and financial situations in 2012
are dramatically different from the situations 10 to 15 years earlier. Now, the Rus-
sian government is reluctant to carry out projects that are of major interest only
to the United States, which was commonplace throughout the Russian scientific
community when funds were scarce. The concept of true partnerships is evolving,
which is a healthy development.

Characteristics of such partnerships are set forth in Box 3-5. New programs
to this end have been established by the Russian Ministry of Education and Sci-
ence, acting through Russian research universities, and by the Russian Foundation
for Basic Research, which finances small research projects throughout the coun-
try. U.S. government agencies (e.g., the National Science Foundation [NSF] and
NIH) also provide opportunities for bilateral cooperation. However, except for
support of joint programs in AIDS-related research sponsored by NIH, the U.S.
government has not put in place cooperative programs that have been established
specifically to support U.S.-Russian cooperation in the biological sciences and at
the same time are broadly available to interested applicants through a competi-
tive process.

A number of bilateral governmental agreements and memoranda of under-
standing are in place to provide frameworks for cooperation in biological research.
(See Appendix B) The broadest agreement is the long-standing U.S.-Russia Sci-
ence and Technology Cooperation Agreement, which provides an umbrella for
research activities of interest to a number of government agencies in the two
countries that have like-minded partners in the other country. An example of a
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Box 3-5
Characteristics of Effective Partnerships

e Common interests and common goals.

e Joint planning and joint decisions concerning project design and
modification as necessary.

e Equitable sharing of costs and fiscal responsibility.

e Frequent interactions—electronically and in person.

e Equitable sharing of results of collaboration, including joint author-
ships and sharing of rights to intellectual property that is developed.

SOURCE: NRC Report on the Biological Threat Reduction Program, p. 69, 2007, cited in
Appendix A.2.

Box 3-6
Long-term Census of Arctic Waters, Air, and Life-forms

In the summer of 2009, the Russian oceanographic vessel Professor
Khromov transported 50 scientists, primarily from the United States and
Russia, into reaches of the Bering Sea that are particularly sensitive to
climate change. For 6 weeks, they collected samples of air, water, and
life-forms, which involved dragging heavy nets along the sea floor to ob-
tain bottom-dwelling organisms. They also observed fish and crabs that
survived the unfavorable northern conditions as they measured currents,
temperatures, and salt content. Such periodic joint investigations are an
important aspect of global efforts to understand climate change that af-
fects the fishery, environmental, and other interests of countries of the
northwest Pacific region.

SOURCE: National Oceanic and Atmospheric Administration, 2011.

program carried out under this agreement calls for biology-oriented investigations
of the Bering Sea. (See Box 3-6.)

As to memoranda of understanding or other types of government-to-
government agreements, many departments and ministries have such arrange-
ments with their counterparts. An unusual arrangement is the agreement between
NIH and the Russian Academy of Sciences, which presumably will actively
involve both government and nongovernment organizations. (See Box 3-7.)
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Box 3-7
U.S.-Russia Scientific Forum

e Umbrella agreement between the U.S. Department of Health
and Human Services and the Russian Ministry of Health and Social
Development.

e Agreement between the National Institutes of Health and the Rus-
sian Academy of Sciences (plus other partners from both countries).

e Annual meetings and smaller workshops on selected biomedical
topics.

e Topics of initial interest include cancer, cardiovascular diseases,
infectious and rare diseases, and translational research training.

SOURCE: NIH, June 2012. (See Appendix F.5.)

INDIVIDUAL INVESTIGATORS

While centrally managed exchanges receive much of the publicity about
cooperative activities, an important backbone of bilateral research cooperation
has long been the activities of individual scientists who seek out and maintain
contacts with colleagues with similar interests. They obtain financial support from
whatever sources are available at critical times in their activities. Sometimes they
simply resort to e-mail correspondence, to side meetings at international confer-
ences, or to privately organized visits to the laboratories of their colleagues.
Ideally, they have in place a mechanism that will help ensure continuation over
a number of years.

A particularly successful program in fostering such direct contacts of young
investigators in the biological sciences was a program organized by the Howard
Hughes Medical Institute in the late 1990s and into the early 2000s. It has been
credited with being the springboard for successful careers of a number of promis-
ing young biologists at Russian institutions. (See Box 3-8.)

Grants by NIH, and occasionally by NSF, to support individual U.S. and Rus-
sian scientists working together are sometimes important. (See Appendixes C.5
and C.7.) American scientists are sometimes eager to add a Russian dimension
to their projects, particularly if this outreach provides access to unique Russian
expertise. And in recent years, the Russian Ministry of Education and Science has
been providing Russian universities with funds to reach out and engage leading
western scientists in their activities. Also, both sides have facilitated participation
by scientists from the two countries in selected international meetings.

Now an increasing number of Russian senior scientists are becoming regular
hosts for international visitors. For example, Appendix D.4 identifies many out-

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/18277

The Unique U.S.-Russian Relationship in Biological Science and Biotechnology: Recent Experience and ...

58 U.S.-RUSSIAN RELATIONSHIP IN BIOLOGICAL SCIENCE AND BIOTECHNOLOGY

Box 3-8
Support for Early-Career Russian scientists (1995-2005)

In 1995, 2000, and 2005, the Howard Hughes Medical Institute awarded
a total of 25 grants to Russian investigators, along with grants to inves-
tigators from other countries, to explore cutting-edge topics in biology-
related fields. The awards provided up to $500,000 for 5 years, to be
used to support relatively young principal investigators and, to the extent
appropriate, their research teams. The principal investigators could travel
abroad, but only for short periods of time. In the biology-oriented city of
Pushchino, for example, the awards kept important laboratories function-
ing at a time when the institutes were on the verge of collapse. They in
effect saved important research programs in the poverty-stricken town.

SOURCE: Observations in Russia by NRC staff, April 1999.

Box 3-9
Pathogens That Destroy Important Crops

U.S. agricultural scientists, working in cooperation with Russian col-
leagues, for the first time developed a general map of plant diseases in
Russia, including molecular characterization of the most diverse among
2,000 collected strains. They uncovered new strains of pathogens dan-
gerous for potatoes, cereals, sunflowers, and mustard crops.

SOURCE: Vavilov Institute of Plant Industry, September 2011.

reach activities of institutes of the Siberian Branch of the Russian Academy of
Sciences. Some interlocutors spend considerable time interacting with scientists
both in their laboratories in Russia and in collaborating laboratories in the United
States. Still, these limited activities that are focused on U.S. institutions pale in
comparison with (a) much greater travel between the United States and the coun-
tries of Europe and (b) exchanges involving Russian and European scientists who
take advantage of easy travel connections.

Another aspect to be taken into account in addressing collaborative research
activities is the common practice of dividing scientific research into basic and
applied categories. Box 3-9 presents an example of research that straddles the
border.
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THE WAY AHEAD

Many forms of collaboration have paid off in the past and offer opportuni-
ties for the future. Usually, collaboration has been most productive when the
participants have frequent opportunities to spend time together. E-mail, Skype,
international meetings, brief visits to counterpart laboratories, participation in
expeditions, and many other channels for contact come into play. Only the
researchers know when collaboration is paying off. Their views on moving for-
ward are critical, and they should have a loud voice in planning future activities.

There is little likelihood that the level of bilateral cooperation in basic
research that was reached during the past decade will soon again be attained. Nei-
ther country currently has large budgets for international research activities. But
with each demonstration of successful engagement, the case for thinking globally
and focusing on those opportunities wherein the potential returns on investments
are highest should lead to increased support for U.S.-Russian collaboration.

The following conclusion recognizes the many common interests and com-
plementary strengths in basic science in the two countries and the importance
of the two countries being effectively engaged in scientific areas of increasing
interest. Scientists from both countries have good track records in opening new
trails for investigating topical areas as they emerge on the scene. The objective
of cooperation in biotechnology as a route to commercial success with economic
payoffs for both sides depends to a considerable degree on basic research capa-
bilities of the two countries. Finally, cooperation in basic research can provide
access by U.S. scientists to novel ideas of strong counterparts while upgrading
Russia’s capabilities to innovate that currently lag behind the capabilities of a
number of other countries.

A number of governmental and nongovernmental research centers in both
countries will be increasingly interested in the returns on investments in collab-
orative basic research that draws on the strengths of the two countries in fields of
increasing international interest, such as the areas of common interests set forth
in Chapter 10.
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Applications of Science in the
Public and Private Sectors

Joint efforts in basic research have usually been linked, at least conceptually,
to long-term aspirations for achieving tangible benefits tomorrow from invest-
ments today in science. This chapter considers bioengagement programs designed
to facilitate the applications of science in supporting economic and social activi-
ties of the two countries, as well as addressing security concerns, in both the near
term and the long term. The emphasis is on (a) upgrading science-based services
provided by governments and (b) introducing new commercial products devel-
oped by Russian institutions as the country tries to more fully embrace a market
economy. Both aspects are important to the United States, as well as to Russia,
because U.S. organizations are searching for opportunities to play a constructive
role in the outreach activities of Russian research and service institutions.

However, in all countries there are many failed attempts for the relatively
few successes in introducing into public- and private-sector markets products
and services based on development of advanced technology, and particularly
biomedical products. With this experience, many U.S. firms have been reluctant
to risk investments in an uncertain Russian business environment. At the same
time, Russian entrepreneurs have limited experience in determining whether their
proposed products and services are better or cheaper than competitive products,
both at home and internationally.

In short, Russian entrepreneurs have difficulties convincing potential U.S.
partners that eventual payoffs from collaborative activities are worth the finan-
cial risks. Unfortunately, Russian business organizations seldom are prepared to
take the necessary time, which may extend over several years, to nurture a solid
relationship with potential partners from abroad in order to develop and carry out
plans that will improve the likelihood of business success. Nevertheless, there are
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increasing signs of progress for bioengagement in the private sector, as well as
when funding for public-sector activities is available.

OVERARCHING EMPHASIS ON GOVERNMENTAL
SUPPORT FOR APPLICATIONS OF SCIENCE

Joint ventures and other types of private-sector investments have been lim-
ited in size and scope. A number of private-sector bioengagement activities have
been oriented to achieving near-term payoffs that would benefit segments of the
populations of the two countries in discernible ways. This has been an admirable
but elusive objective.

The marketing of products of research developed at biology-oriented public-
sector research institutions began slowly in Russia during the late 1990s. There
were few technologies that Russian researchers could offer at competitive prices
or with significant quality improvements over imported products and services.
Unfortunately, the rhetoric by western optimists as to growing opportunities for
commercializing Russian technologies for the new economy raced ahead of mar-
ket realities. “Made-in-Russia” was a label that seldom attracted large numbers
of potential buyers.

Thus, until now, government-supported programs in Russia have usually
been an important aspect in the realization of near-term applications of the results
of bioengagement. At times, public research institutes have operated like small
businesses in selling their products. For example, a research institute in Vladimir
has a substantial animal vaccine business that competes with private companies.
The institute’s company serves as a conduit to the marketplace for promising
research results.

Overall, much of the bilateral cooperation on applications of science has
focused on three types of activities in Russia: (1) improving services of broad
interest to the population that are provided through governmental institutions and
scientific centers—in the fields of health, agriculture, and environmental protec-
tion; (2) strengthening capabilities of Russian institutions to begin to commercial-
ize their technical achievements that would be of interest in the emerging private
markets within Russia, and later in the global marketplace; and (3) supporting
new components in the research and development (R&D) chain that are important
for the commercialization of biomedical, agricultural, and other technologies.

New institutional components include the mega-incubator to be located
at Skolkovo near Moscow, together with supporting incubators in other cities
throughout the country and abroad; the state-owned enterprise Rusnano, which
has development of biomedical technologies on its list of priorities; and various
venture capital funds in Russia, which are also targeting the biomedical sector.
These new entities are intended to attract widespread interest concerning the
benefits to both the public and the private sectors in Russia of engaging advanced-
technology Russian scientists along with specialists from the United States and
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other countries. (See Appendix F.3 for an overview of Russia’s ambitious plans
for developing the pharmaceutical-biotechnology sector.)

All the while, U.S. pharmaceutical and biotechnology companies continue
searching at home and abroad—with considerable success—for new opportuni-
ties to apply scientific findings to development of marketable products. A few
international companies have recognized the strong research capabilities of indi-
vidual Russian scientists as well as teams of scientists, and they are interested in
engaging with selected groups of Russian researchers. However, most U.S. phar-
maceutical and biotechnology companies consider investments in other countries
to have higher prospects for economic returns during the next decade. Thus, they
are concentrating most of their efforts elsewhere.

In a few cases, U.S. companies have enlisted Russian partners that have
contributed their technical skills in developing the technological basis for market
success. Still, applications of biotechnology in the private sector have been in
large measure a one-way street. Technology has flowed to Russia from abroad
as it tries to stay abreast of international developments. The tangible benefits to
the United States have been sparse, limited to the incomes that U.S. companies
can earn from selling their products in Russia. Nevertheless, the evolution of the
Russian market attracts continued interest of the U.S. private sector.

A WIDE RANGE OF PROJECTS

This chapter highlights examples of approaches that Russian and U.S. part-
ners have pursued to develop technologies that would be of interest to potential
users, primarily in Russia. At the same time, Russian, U.S., and other interna-
tional companies have been producing and selling a few items based on biological
science and biotechnology innovations within Russia. Of course, many interna-
tional firms have been vying for sales to the Russian government and regional
governments of imported goods and services, while local companies and local
entrepreneurs have difficulties winning open and fair competitions at the national,
regional, and municipal levels. As emphasized above, they simply cannot offer
competitive goods and services.

As noted in Chapter 2, more than a decade ago the U.S. government began
exploring opportunities to engage Russian partners in conversion of biological
production facilities from defense to civilian activities. The only significant effort
in this area was the redirection of activities at the previously discussed Sibbio-
pharm facility in Berdsk. On a more modest scale, while upgrading physical secu-
rity systems at the State Research Center of Virology and Biotechnology Vector,
the U.S. government provided limited technical assistance for strengthening the
production capability of the associated company Vector-BiAlgam in Koltsovo.

The Engelhardt Institute of Molecular Biology in Moscow took a different
approach as it expanded its research activities into the public- and private-sector
marketplaces. The institute made arrangements with Argonne National Labora-
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tory, and eventually with Motorola and Hewlett-Packard companies, to develop
and manufacture biochips that can detect the presence of harmful pathogens—
particularly pathogens affecting patients in hospitals. Such biochips have been
of interest to international companies for several decades, but the institute was
able to add technological innovations to ongoing efforts at the Argonne labora-
tory that became commercially interesting. Biochips produced by the institute
are now used in Russian hospitals to help identify the causes of various illnesses.
(See Box 4-1.) However, large multinational firms continue to dominate markets
throughout the world.

Taking yet another approach, in the early 2000s, the Department of State
(DOS) decided to support several Russian institutions that seemed to have poten-
tial for manufacturing products that would be accepted in Russian markets and
in markets of neighboring countries. Continuation of research and development
activities initially financed by the United States at the institutions was the objec-
tive. The program began with a number of educational seminars and training
programs. DOS then expanded on these activities as it launched the Biolndustry
Initiative discussed in Appendix C.1. Box 4-2 sets forth an important comment by
a director of a major Russian institute on the significance of this initiative. This
activity helped his institute obtain recognition for Good Laboratory Practices and
Good Manufacturing Practices, as a prelude for profitable production of several
lines of drugs.

Turning to outreach activities of well-established Russian research institutes,
the Central Research Institute of Epidemiology in Moscow has developed kits
for detecting and characterizing the presence of a variety of diseases, at times
with support from U.S. partners (Box 4-3). There are other commercialization
successes flowing from joint U.S.-Russian efforts. In some cases, the Russian
Foundation for the Support of Small Innovative Firms (the Bortnik Fund) has
helped facilitate entry into important markets for joint undertakings.

But overall, the number of profitable commercial ventures with long-term

Box 4-1
Biochips for Identifying Causative Agents of Serious Diseases

With funding from four U.S. and three Russian organizations, the Engel-
hardt Institute of Molecular Biology developed an assay that takes 18
hours in contrast to the standard 6—10 weeks. The technology can be
used to assess causative agents of TB and MDR-TB, HIV, hepatitis B
and C, influenza, and other important diseases.

SOURCE: Engelhardt Institute of Molecular Biology, 2011.
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Box 4-2
Building on Cooperative Projects

“We are just as interested in maintaining contacts with American special-
ists as in financial support from the United States. Interactions of special-
ists are very important in staying abreast of developments in the field and
in continuing research efforts initiated through the U.S. Government as
we begin to sell our products on the commercial market.”

SOURCE: Director of former Biopreparat Institute, 2006.

Box 4-3
Marketing of Diagnostic Kits

The Central Research Institute of Epidemiology, with assistance from
American partners through the International Science and Technology
Center, established a small enterprise, InterLabService, which now pro-
duces kits for testing for the presence of a variety of disease pathogens.
Relying on traditional scientific outreaches of the institute throughout
Russia and neighboring countries, the enterprise has developed a prof-
itable and growing market for its products, which successfully compete
with kits offered by other organizations in Russia and abroad.

SOURCE: Senior manager of the Center for Molecular Diagnostics, 2011. Also, www.epide-
miolog.ru/ and www.interlabservice.ru/en/about/index.php.

lifetimes that have emerged from research institutions in Russia has not been
great. Financing is difficult. Management skills are in short supply. Security
requirements are sometimes severe. Even Russian entrepreneurs who have
received recognition for success in commercialization of their discoveries are
recording only narrow profit margins.

In 2008, DOS launched a limited pilot program to help jump-start small
biotech enterprises in Russia. For years, the lack of a vibrant small and medium
business sector has been one of the reasons that Russia has not moved in a
discernible manner toward its goal of joining the ranks of countries that boast
knowledge-based economies. The purpose of the new program was to provide
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loan financing that would enable small Russian companies to take the early steps
needed to move into the marketplace.

The approach called for a supportive Russian bank to make loans to prospec-
tive Russian biotechnology businesses, with DOS guaranteeing repayment of
the loans. This approach had been successfully used by the U.S. Small Business
Administration in supporting start-up companies in Russia in other fields, such
as transportation services and food services, many years earlier.

A particularly successful recipient of financial support from the pilot program
was the Russian biotech firm Biocad (Box 4-4). Other projects also succeeded in
bringing new products into the commercial sector. Unfortunately, however, some
projects encountered administrative difficulties, and the program was terminated,
at least temporarily. Even though Russia is not accustomed to supporting risky
propositions, the approach may deserve reconsideration as a novel way to move
products forward. There will be failures. But if products are marketable and prices
outweigh costs, there should be some successes.

In the agricultural field, Russian institutes and enterprises have had con-
siderable success in providing the government and farming organizations with
needed vaccines, antibiotics, diagnostics, and other animal medicines. A few
firms have developed advanced technologies that have found their way into the
marketplace. A good example of such a firm is NARVAC, which has long sup-
ported the agricultural community of Russia, at times in cooperation with U.S.
partners (Box 4-5).

In another initiative, beginning in the mid-1990s, the U.S. Department
of Energy (DOE) focused on redirection of Russian defense scientists to new

Box 4-4
Loan Financing of a Small Firm

Biocad is a small Russian biotech firm established in 2001. It has both
R&D capabilities and full-scale manufacturing capabilities. In 2008, it
received a loan of $2 million from a Russian bank to expand its manu-
facturing activities, with repayment guaranteed by the Department of
State. The loan was repaid. In 2010, it had eight drugs on the market in
the fields of gynecology, urology, and neurology. Now Biocad is a grow-
ing biotech company, selling patented medicines, biological analogs, and
generics. In 2011, Biocad allocated $10 million to monoclonal antibodies,
with plans to double its investments in 2012. Also in 2012, cooperation
began with Pfizer to produce a drug to treat A-type hemophilia in Russia.

SOURCE: ISTC, May 2012. Also see Appendix C.1.
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Box 4-5
Serving the Agricultural Community

NARVAC, an important Russian supplier of veterinary products, has for
many years cooperated with researchers associated with the U.S. De-
partment of Agriculture’s Agricultural Research Service. It has developed
a strong research and development capability to support its manufac-
turing activities, which now produce swine and other vaccines, as well
as therapeutics and diagnostics for other animal diseases. As one ex-
ample of the payoff from collaboration, NARVAC, working with American
scientists, isolated Marek’s disease virus from chicken flocks. These
isolates were classified by pathotype (virulence) based on animal in-
oculation studies carried out in U.S.-designed Horsfall-Bauer isolation
units constructed in Moscow. The chickens were from a pathogen-free
flock maintained in Russia. The study provided the basis for an improved
pathotyping assay that can be performed easily by many laboratories
around the world. A key to this success was a series of reciprocal visits
between the collaborating laboratories.

SOURCE: American researcher involved in project, 2011.

careers. The concept has emphasized the twinning of Russian companies and
institutes with U.S. small companies that have comparable interests in specific
products. The program, initially titled the “Initiative for Proliferation Prevention,”
spawned the United States Industry Coalition (USIC). USIC is a group of small
American companies that have been interested in finding partners in Russia and
other countries of the former Soviet Union to develop and produce commercially
viable products but do not have the connections to initiate programs. With DOE
laboratories serving as brokers of initial contacts between interested Russian
organizations and members of USIC, partnerships for bringing to market viable
technology-based products have been formed with varying degrees of commercial
success. Over the lifetime of the program there have been about 150 projects
carried out in Russia, with about 30 percent linked to the biomedical sector (Box
4-6).

Also, in April 2012, the ISTC reported other successful projects in moving
biotechnology achievements of Russian institutions toward the marketplace. Two
are noted in Boxes 4-7 and 4-8.

Finally, several foundations and nonprofit organizations headquartered in the
United States have supported agriculture and health programs in Russia. While
funding levels have been modest—usually less than $2 million annually, the
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Box 4-6
Successful Commercialization Projects

About 20 percent of the projects financed by DOE can be considered
as commercial successes, with a typical project costing about $700,000
over 2 years, including costs incurred by DOE laboratories that assisted
in facilitating contacts. The interested U.S. company contributes one-half
of the cost in cash or in-kind services. There have been marketable prod-
ucts in areas such as use of radioisotopes for medical treatment, rapid
diagnostics techniques, drugs, crop protection agents, biodecontamina-
tion devices, and wound-healing treatments.

SOURCE: U.S. Industry Coalition, February 2012.

Box 4-7
Molecular Diagnostics for Mixed Tick-borne Infections

The Institute of Biological Instrument-Making, Moscow, working with
the Centers for Disease Control and Prevention, developed a diagnos-
tic system for detecting antigens of zoonotic infections in the blood of
patients and in biomaterial from ixodid ticks, including their main hosts.
Simultaneous detection of specific antibodies to agents of several tick-
borne infections based on phosphorescence analyses was developed
and validated. The approach enabled screening, seroepidemic, and di-
agnostic studies.

SOURCE: ISTC Annual Report 2011, p. 16, 2012.

results have had an important impact in encouraging greater bilateral or national
efforts in neglected areas. See Boxes 4-9 and 4-10 for examples of (a) a privately
financed initiative and (b) a private initiative that attracted support from the U.S.
Agency for International Development. They have played constructive roles in
upgrading Russian approaches for providing important services in the medical
field.
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Box 4-8
Preclinical Safety, Efficacy Testing, and Technology
Transfer of Novel Compounds for Drugs

The following organizations have been working together: Center for De-
velopment of New Drugs (Orchemed), Institute of Physiologically Active
Compounds (Chernogolovka), Medivation (San Francisco), University of
California at Santa Cruz, and Tufts University. They have formed one of
the few preclinical testing organizations with modern facilities in Russia.
They have spawned a consortium of 13 Russian universities and their
U.S. partners. They are now promoting promising technologies and sup-
port of the Russian pharmaceutical industry. This joint effort has sup-
ported presentation of Russian pharmaceutical products in compliance
with international quality standards, thereby facilitating their routes to
international markets.

SOURCE: ISTC Annual Report 2011, p. 15, 2012.

Box 4-9
Haemophilus Influenza Research and Vaccination Program

In 2010, the Vishnevskaya-Rostropovich Foundation completed studies
that showed a significant burden of Hib meningitis in children, in both
western Russia and the Far East. The foundation supported vaccination
programs in Yaroslavl, the Murmansk regions, and Vladivostok. Over
70,000 children were vaccinated. As a result, the Hib vaccine has been
added to the national vaccination calendar, and its administration is now
financed by the Ministry of Health and Social Services.

SOURCE: Vishnevskaya-Rostropovich Foundation, March 2012.

TIME FOR BALANCING THE LEDGER

Most examples that are cited above and noted in the appendixes of this report
focus on activities in Russia, with the U.S. side usually providing most of the
financial resources for covering the direct costs of implementing joint projects.
This approach can be traced back to the economic crisis of the 1990s and the pat-
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Box 4-10
Cooperation in Continuing Medical Education

With funding from public and private sources, the American College
of Physicians, in cooperation with medical education institutions in 13
regions of Russia, has sent 50 highly qualified American physicians to
Russia during a 15-year period, where they have interacted with almost
10,000 Russian physicians. This service has increased the capabilities
of the Russian physician community to manage serious diseases and
reduce premature mortality. The program has also supported travel by
13 groups of Russian physicians to the United States for exchanges of
experience.

SOURCE: American College of Physicians, 2011.

terns that emerged during the economic downturn in Russia. Now the economic
situation is different. The character of the bilateral relationship needs adjustment
to cost-sharing arrangements if the concept of joint partnerships for mutual ben-
efit is to become widespread.

Both countries are interested in attracting foreign investors in development
of products that can help support economic growth while providing cheaper and
better products for sale locally and throughout the world. However, the levels of
Russian investments in the biological sciences in the United States and of U.S.
investments in Russia are quite small, although they are important in setting the
stage for more ambitious efforts. They have often demonstrated a level of mutual
interest in developing stronger commercial ties.

The governments are working together to encourage foreign investment in
both directions by improving the legal and economic frameworks for foreign
companies to conduct business in the respective countries. At long last, the issue
of membership for Russia in the World Trade Organization has been resolved, and
the commercial playing field has to a large degree been leveled. Intensification of
engagement activities of companies from both countries is becoming more real-
istic. An interesting example of commercial engagement is set forth in Box 4-11.

Looking forward, the private sector needs to be a key player in spurring
the transition of Russia toward a knowledge-based economy while enabling
the United States and other countries to engage more effectively with the latent
high-technology expertise in Russia. The Russian government is counting on
state-owned firms to play an important role in this transition. As a starting point,
several hundred state-owned firms are to provide 5 percent of their sales to sup-
port R&D activities in Russia. However, Russian skeptics question whether these
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Box 4-11
Rusnano to Bring New Drug Manufacturing to Russia

Rusnano plans to team with U.S. investor Domain Associates in coinvest-
ing in about 20 U.S.-based health care technology companies. Rusnano
will invest up to $330 million, while Domain’s venture capital funds and
other investors will invest a comparable amount. Additional funds will be
used to establish a pharmaceutical and medical device manufacturing
facility in Russia, where products created by the recipients of Rusnano’s
investments will be manufactured.

SOURCE: Reuters, March 6, 2012, and Appendix E.5.

funds will be used effectively in enhancing the nation’s research capabilities in
the near term.

Finally, as previously discussed, the Skolkovo Foundation has engaged the
Massachusetts Institute of Technology to contribute to the design and establish-
ment of a new high-technology university that is to become one of the anchors at
Skolkovo, near Moscow. At Skolkovo, Russia hopes to replicate important aspects
of Silicon Valley. Strong universities have been important components of suc-
cessful technoparks in Russia and in many other countries, although the planned
scale of activities at Skolkovo far exceeds similar efforts in other parts of Russia.
Biomedical research is one of five key areas of interest. (See Appendix E.4.)

Summarizing, the two governments can provide incentives for individual
scientists, research teams, and commercial organizations to explore and propose
new topics for bilateral cooperation. In principle, cooperation can be a driver of
innovation that results in profit, particularly in Russia, where efforts to penetrate
international markets have almost always encountered difficulties. Small- and
medium-sized companies, in particular, need special encouragement to use their
entrepreneurial skills in bringing new products to market. Thus, cooperation will
require strong government involvement for years into the future.

SIGNIFICANT INITIATIVES

The value of applied science to government agencies in both countries and to
the general public should not be underestimated. Every day, policy makers, regu-
lators, and researchers rely on up-to-date scientific information that affects their
responsibilities. Every day the general population awaits the miracle drug, the
strength-enhancing nutrient, and the harmless-to-humans repellent of undesirable
insects. Thus, cooperation should serve both the public and the private sectors,
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although this chapter has repeatedly highlighted the most difficult portion of the
road—commercialization by the private sector.

Against this background of both public- and private-sector interest in appli-
cations of science, the committee reached two different but equally important
conclusions.

1. Private-sector companies in each country, including state-owned Russian
companies, will continue to need considerable government incentives to give
greater attention to investment opportunities in the other country.

Over the years, there have been important examples of investments by U.S.
firms in Russia and Russian organizations in the United States in areas other than
biotechnology that have paid off for the investors. Lessons learned from these
successes should be considered by the governments as they seek to promote
international investments in both directions in biotechnology.

Several U.S. programs to link Russian research institutions with small U.S.
biotechnology firms have been important, and particularly programs supported by
DOE. However, protection of intellectual property being developed in Russia and
intellectual property being considered for use by U.S. firms in their operations
involving Russian organizations will be even more essential with the advance-
ment of technologies. Also, the governments can work together to strengthen the
legal framework for a business-friendly environment in Russia. Such steps are
essential if expanded efforts of the private sector are to result in an increase in
profitable undertakings.

2. Cooperative environmental projects are now conspicuously absent from
the list of bilateral activities. There are many opportunities to combine efforts
in this field. Among the newly emerging tools for conducting assessments of
environmental problems are computational toxicology and methodologies for
environmental sampling over large wetland areas.

Maintaining a stable environment can be a theme that unites scientific efforts
of the two countries. While a focus may be on the biological sciences, the involve-
ment of specialists from a wide variety of disciplines has become essential in
carrying out many types of environmental assessments. The two examples cited
above would attract scientists from a variety of specialties. And the long-term
results of such activities could enhance the lives of significant segments of the
populations in the two countries.
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Programs with Regional
and Global Reaches

In this report, the topics of nonproliferation (Chapter 2), advancement of
science (Chapter 3), and applications of science in the private and public sec-
tors (Chapter 4) have encompassed a number of bilateral projects with impacts
beyond the borders of the United States and Russia. Set forth below are a few
additional examples of bilateral efforts with particularly pronounced regional or
global reaches. The activities that are described have been generally successful
in terms of achieving scientific objectives, thereby eliciting significant regional
and, at times, global attention. While some programs are likely to continue for
the next several years, the longer-term financial outlook for bilateral cooperation
that contributes directly to international science is uncertain.

As underscored in the Introduction of this report, both governments have
made substantial financial contributions to joint efforts. These activities have
often intersected with programs of international organizations, such as the World
Health Organization, the Food and Agriculture Organization, and the United
Nations Educational, Scientific, and Cultural Organization. At times, bilateral
efforts have added momentum to more broadly based international programs
with similar goals (e.g., HIV/AIDS programs). Also, bilateral initiatives can be
important in jump-starting programs that had been developed within international
or regional organizations (e.g., interest of the Arctic Council in black carbon
effects on global warming). At other times, international organizations may be
well positioned to encourage continuation of efforts rooted in joint U.S.-Russian
initiatives.

While individual projects that are cited have been implemented bilaterally,
the coordination of these bilateral projects with multilateral activities that address
global or regional issues with closely related objectives has generally been quite

73
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good. Indeed, frequently the same national officials have responsibilities for both
bilateral and multilateral activities with similar objectives. Also, at times, the U.S.
and Russian governments have decided to highlight their bilateral activities at
international meetings. Then they usually take steps to ensure that other interested
parties are aware of their activities before they publicly announce success stories.

Set forth below are seven examples of bilateral activities with regional or
global impacts.

1. Leading the world in space biology. The global leadership of the U.S.
and Soviet-Russian manned-space programs is unquestionable. The two countries
have been pioneers in developing space biology for the past 50 years. Lessons
learned from U.S.-Russian efforts are gradually spreading to other countries
interested in exploration of space.

During the past decade, considerable attention has been focused on a future
manned mission to Mars. At the same time, the immediate challenges of operat-
ing the international space station have required the constant attention of Russian
and American doctors, researchers, and other medical professionals. Several joint
activities being planned for the near future are set forth in Box 5-1.

2. Addressing HIV/AIDS. Formal U.S.-Russian cooperation in addressing
HIV/AIDS began in 1989 with a bilateral agreement between the U.S. Institute
of Medicine and the Russian Academy of Medical Sciences. Shortly thereafter,
the program was taken over by the National Institutes of Health and the Soviet

Box 5-1
Planned Joint Space Research Programs

e Isolation and confinement studies as analogs for long-duration
crewed missions. Research topics include crew behavior, group interac-
tions, crew performance, microbiological and immunological investiga-
tions, and clinical-psychological studies.

e Space radiation health studies, including risks of cancer, chronic
tissue effects, acute radiation sickness, and changes in central nervous
system functions.

e Analyses of robotic precursor missions to address toxicity issues
that could affect human health.

e Russian free-flyer mission to address partial gravity and long-
duration effects of microgravity on living systems.

SOURCE: NASA Headquarters, 2011.
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Box 5-2
Reducing HIV/AIDS Problems in Russia

For more than 15 years, USAID provided financing and expertise for
selected aspects of the large Russian-led effort to help control the level
of HIV-infected patients. During the 1990s, the emphasis was on raising
awareness of the problem, particularly among the Russian youth, and on
training medical professionals to provide advisory services to vulnerable
populations. More recently, emphasis continued to be on counseling ser-
vices targeted on the most vulnerable populations, with special attention
to infected prisoners and injection drug users.

SOURCE: USAID Moscow, February 2012.

Ministry of Health (now the Russian Ministry of Health and Social Services). The
two governments have worked together in this field ever since.

In the 1990s, the U.S. Agency for International Development (USAID) initi-
ated an important component of the overall HIV/AIDS effort focused on raising
public awareness of the problems and advocating measures for combating the
disease. (See Box 5-2.) This activity is now a component of the global effort of
USAID to address HIV/AIDS issues in selected countries worldwide.

The investment by USAID in this effort has been several million dollars per
year for more than a decade. However, this level of investment has been small in
comparison with the Russian investments in the overall effort. Also, international
programs such as UNAIDS and programs of other governments have long sup-
ported significant efforts in Russia, and coordination with activities of others has
been an essential dimension of the joint efforts of Russia and the United States.

At the request of the Russian government, USAID is terminating its overall
program based in Russia. Thus, continuation of a significant U.S.-Russia bilat-
eral effort to address HIV/AIDS in Russia is uncertain. Perhaps some aspects of
USAID’s global efforts will continue in Russia under the leadership of Russian
counterparts.

3. Responding to outbreaks of infectious diseases across international bor-
ders and containing their spread. For many years, the U.S. Centers for Disease
Control and Prevention (CDC) has teamed with a number of Russian institutions
in responding to outbreaks of diseases in Russia and other areas that have had
the potential for spreading across international borders. Particularly important
training programs for Russian epidemiologists have been held, usually in Atlanta,
Georgia. In 2012, CDC and the Federal Service for Surveillance on Consumer
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Rights Protection and Human Well-being signed a Protocol of Intent of indefinite
duration, which will continue joint efforts to address key concerns of the two gov-
ernments to the extent that funding is available. (See Appendix C.6 for additional
information on CDC collaboration with Russian partner organizations.)

An important example of collaborative efforts was the response to the out-
break of avian influenza in 2007, which is described in Box 5-3.

4. Preserving biodiversity. Both Russia and the United States have long
histories of investigating the status of biodiversity resources throughout vast geo-
graphical areas, including areas outside their borders, such as tropical regions of
South America and South Asia. Much of the interest of the two countries focuses
on medicinal and food uses of plants that have been neglected in the past. An area
of cooperation that has often been emphasized is inventorying species of concern
and implementing practical steps to help prevent the near-term loss of important
species. Activities of two key institutions in preserving biodiversity of global
interest are set forth in Boxes 5-4 and 5-5.

5. Addressing the scientific aspects of genetically modified organisms
(GMOs). This area is often plagued by arguments over health and environmental
safety issues when formulating public policy. In 2010, the Russian Academy of
Sciences and the National Academy of Sciences appointed a leading specialist
from each of the two academies to prepare a joint assessment of the scientific
basis for decision making concerning the ecological and food safety aspects of the
introduction of GMOs in agriculture. A summary of that assessment is included

Box 5-3
Response to Outbreak of Avian Influenza, 2007

Russia is crossed by two major migratory flyways. Influenza A/H5N1 and
other variants of avian influenza not previously found in Russia were iso-
lated. There were two important tasks. Measures were taken to contain
the spread of influenza A/H5N1, particularly through control of poultry.
Research was initiated that quickly determined that one variant, influenza
A/H4NG, had expanded its host range and that aquatic mammals, mainly
muskrats, were involved in maintenance of the virus in nature. Russian
specialists coordinated their efforts closely with related activities of U.S.
specialists, particularly colleagues at CDC.

SOURCE: NRC, Biological Research in Russia, 2007, cited in Appendix A.2.
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Box 5-4
Preservation of Botanical Resources

The herbarium and library of the V.L. Komarov Botanical Institute in St.
Petersburg are among the world’s most significant global botanical facili-
ties, containing key specimens of plants not only from throughout the
territory of the former Soviet Union but also from many areas of China
and other Asian countries. The herbarium and library were repaired
extensively with help from American colleagues in the early 1990s. As
a result, they have maintained their status as world centers for botani-
cal investigations, and their research materials are widely used. During
the past decade, an extensive program of preparing digital images of
critical specimens in the herbarium has been supported by the Andrew
W. Mellon Foundation in New York. The institute will undoubtedly con-
tinue to provide an important site for facilitating cooperative botanical
investigations.

SOURCE: V.L. Komarov Botanical Institute, September 2011.

Box 5-5
Maintaining a Repository for Agricultural Seeds

The N.I. Vavilov Institute of Plant Industry in St. Petersburg is a large
repository for seeds of agricultural and scientific interest throughout the
world. It preserves extensive samples of crop plants and their wild and
weedy relatives while mounting expeditions in the former Soviet Union
and beyond. The U.S. Department of Agriculture (USDA), which main-
tains a similar facility in Fort Collins, Colorado, has cooperated in many
activities. For example, 60 Russian scientists from the Vavilov Institute,
St. Petersburg State University, All-Russia Institute of Plant Protection,
and USDA prepared an AgroAtlas that documents the distribution of 100
species of crop plants, 560 species of their relatives, and 640 species
of crop pests, weeds, and diseases in Russia and neighboring states.

SOURCE: N.I. Vavilov Institute, 2011.
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in Appendix F.4. The assessment can help officials and scientists worldwide to
separate the scientific issues from the many other factors that influence decisions
of governments concerning whether and under what circumstances to permit the
use of this rapidly advancing technology. The academies have sent the scientific
assessment to the International Research Council for consideration.

6. Addressing polar interests. Even during the darkest days of the cold war,
U.S. and Soviet specialists worked together to investigate conditions in Antarctica
and occasionally coordinated investigations in the Arctic region. Both the United
States and Russia now support research programs in these polar areas, even in
times of tight budgets. The Arctic Council provides an intergovernmental frame-
work for addressing issues, such as search-and-rescue operations, responding
to oil spills, and licensing of exploration activities that target natural resources.
A variety of governmental and nongovernmental research centers in the United
States, Russia, and elsewhere help coordinate biological research activities of
various countries in the Arctic and in Antarctica.

Highlighted in Boxes 5-6 and 5-7 are two activities wherein U.S. and Russian
scientists have played prominent roles.

7. Carrying out joint efforts in third countries. Both Russia and the United
States have outreach programs to engage other countries in selected aspects of
the biological sciences. Set forth in Boxes 5-8, 5-9, and 5-10 are examples of
opportunities for the two countries to work together in supporting the develop-
ment of biology-related activities in third countries.

Organizations that provide financial support for U.S. and Russian scientific
efforts are increasingly aware of the rapid growth of global interests in biologi-
cal research and biotechnology that have the potential for increasing the standard

Box 5-6
Circumpolar Scientific Observations in the Arctic

Building on a number of international projects carried out during the
International Polar Year (2007-2009), the Arctic countries are now op-
erating the Circumpolar Coastal Observatory Network with established
reporting requirements. This network of institutions from all of the Arctic
countries provides a framework for up-to-date observations of changes
in the region due to climate shifts and more direct effects.

SOURCE: National Science Foundation, 2011.
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Box 5-7
Assessing Effects of Black Carbon in the Arctic

Understanding and reducing the impacts of black carbon emissions that
affect climate change and also the health of people in Arctic regions is
a growing international concern. In response to the interest of the Arctic
Council, the U.S. government has taken the initiative to engage Russian
institutions in joint assessments of the emissions, circulation, and effects
of black carbon. Inventories of sources, assessments of atmospheric
transport and changes in the chemical composition of black carbon,
and engineering approaches to mitigate emissions are among the many
topics of interest. Current interest focuses on near-term assessments of
the role of black carbon, with plans for long-term joint efforts in this field
still evolving.

SOURCE: Department of State, March 2012.

Box 5-8
Eradicating Polio in Uzbekistan

Russian and American scientists played leading roles in the extensive
efforts of the international community two decades ago to rid the world
of polio. Unfortunately, polio still remains in small pockets of the world.
The United States and Russia have committed to work together toward
eradication of polio in Uzbekistan, although to date on-the-ground activi-
ties have been limited.

SOURCE: U.S.-Russia Protocol of Intent, 2011, and discussions with senior scientists in
Russia, May 2012.

of living. Thus, in the years ahead, interest in bilateral cooperation on projects
of global or regional significance should increase. Indeed, financial resources to
support joint U.S.-Russian efforts may be more accessible if bilateral approaches
to high-visibility topics are cast within a global framework, while retaining an
emphasis on investigations of localized problems that are important components
of overall international concerns.
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Box 5-9
Enhancing Public Health Cooperation in Central Asia

The U.S. and Russian governments are interested in strengthening bio-
logical research capabilities of the countries of Central Asia, and most
of these countries are currently expanding their research activities. With
support from the international community, the countries are giving con-
comitant attention to biosafety procedures that are consistent with inter-
national standards that are evolving rapidly. U.S. and Russian biological
scientists are beginning to work together in engaging counterparts in
these countries. This is a useful step in establishing regional approaches
that are carried out in a manner consistent with related efforts throughout
the world.

SOURCE: Russian senior scientist participating in government-sponsored cooperation, May
2012.

Box 5-10
Global Fight against Malaria

In June 2012, the United States and Russia signed a Protocol of Intent
to work together to help end preventable child deaths from malaria in
Africa. Cooperation will entail training, capacity building, and operations
research. The U.S. Centers for Disease Control and Prevention and
the Russian Martsinovsky Institute of Medical Parasitology and Tropical
Medicine will lead the effort.

SOURCE: U.S. Embassy, Moscow, June 2012, http://moscow.usembassy.gov/pr_062712.html.

CONCLUSIONS

Russian and U.S. institutions have worked well together in recent years in
combating outbreaks of human and animal diseases, addressing the spread of
health-threatening pollution that crosses international borders, and beginning
the development of programs to adapt to climate change. Joint efforts to further
strengthen the research, surveillance, institutional, and regulatory infrastructures
in the two countries that can respond to these and other cross-border problems
are important. Three conclusions in this regard follow:
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1. Coordination of research and development efforts to improve the diag-
nostic capabilities of regional and global disease surveillance systems can be
significantly improved with only modest financial investments by both sides. Of
particular interest is reducing delays and uncertainties in the international report-
ing of outbreaks within the framework of the International Health Regulations.

The Russian government proposed a major initiative in express diagnostics
in 2008 during preparations for the G-8 Summit in St. Petersburg. Unfortu-
nately, other governments, including the U.S. government, were preoccupied with
addressing issues concerning HIV/AIDS and tuberculosis, and they did not give
the attention to the Russian proposal that it deserved. Nor have they given suffi-
cient attention to the broadly based declaration concerning cooperation in disease
surveillance that was adopted at the summit. Nevertheless, as both countries focus
on upgrading their own diagnostics capabilities, progress in infectious disease
surveillance that is relevant outside their borders is being recorded. Of particular
importance is the need to reduce the times required to (a) recognize outbreaks
that may cross international borders, (b) ascertain the causes of the outbreaks,
(c) increase the number of disease agents that can be simultaneously detected
and characterized, and (d) link detection and characterization determinations to
global surveillance systems. These steps in turn contribute to efforts to constantly
update assessments of global health conditions, relying on electronic networks
that produce various types of up-to-date health maps of the world.

As an important example, growing interest in improved surveillance is
reflected in the increasing investments in improving influenza test systems and
diagnostic tools in both the United States and Russia. These efforts focus on many
topics, including the following:

e Rapid influenza diagnostic tests, and particularly point-of-care
diagnostics.

e  Methods and materials for respiratory specimen collection.

e Respiratory pathogen tests on existing platforms.

e Advanced sequence detection methods for novel influenza strains.

e Identification of influenza strains that resist to antiviral drugs.

e Identification of influenza immunological response.

2. The two governments are well positioned to assume broader regional
leadership roles in their areas of special competence—independently and
Jjointly—in addressing scientific challenges in the biological sciences. Central
Asia and the Arctic are regions where joint efforts can pay off in the near term.

The two governments have demonstrated that they can effectively work
together, in cooperation with local authorities, in addressing broad public health
and related biosafety issues throughout Central Asia. Both countries have exten-
sive contacts in the region. Specialists from both countries are respected for their
competence in the biological arena. Joint efforts can forge relationships between
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Russian and American specialists while also developing coherence of approaches
within the region.

As to the Arctic, many common concerns provide a strong basis for coop-
eration in the area near the Bering Straits. Also, as climate change increasingly
is recorded across the Arctic, the opportunities for expanding cooperation along
the northern coastline of Russia are particularly important. Of special interest are
technologies for effectively and economically converting biomass to new sources
of energy, thereby reducing reliance on coal and other heavy polluting energy
sources in snow-covered regions.

3. The two governments have made a good start in joint efforts to limit the
spread of tuberculosis and other devastating diseases in Russia and neighboring
areas.

An important framework for promoting joint research and development
efforts devoted to multidrug-resistant tuberculosis and other difficult diseases
was established in November 2011, with a forum in Moscow involving key agen-
cies from the two countries. The U.S. private sector also played an unusually
active role in promoting cooperation. The seriousness of many of the problems
in Russia—and indeed throughout the world—is widely recognized. Now there
is a considerable need for more aggressive collaborative research efforts. (See
Appendix E5.)
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Impacts of Bilateral Programs and Projects

This chapter provides an overview of important returns on the investments
by the two countries in bioengagement. The investments have involved many
research and development institutions and associated facilities where scientists
from the two countries have worked together. As we have seen in previous
chapters, a variety of applications of existing knowledge and technologies have
helped responses to social and economic needs as well as improving understand-
ing of the underlying science. These achievements have been taking place as the
security, political, and economic architectures of the world have been undergoing
dramatic changes.

U.S.-Russian bioengagement in recent years has been unique among bilat-
eral and multilateral relationships in the life sciences throughout the world. The
breadth of bilateral objectives, the variety of field and laboratory endeavors
spread over vast land and aquatic areas, and the diversity of well-honed skills
of participating scientists in bioengagement have been unrivaled. The transition
from an era of hostility and isolation to an era of political rapprochement and
scientific cooperation has no historical precedents, with bioengagement near the
center of this transition.

For decades biology-related issues were a significant, and at times a highly
contentious, component of adversarial U.S.-Soviet confrontations concerning
appropriate directions of scientific expertise and facilities. Suspicions were ram-
pant, fueled by allegations of concealed activities at biological research centers
in both countries. Overall, collaborative endeavors were limited in scope and
number.

But beginning in the mid-1990s, biological challenges have become a nexus
for mobilizing U.S. and Russian capabilities based on common interests in
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enhancement of health, agriculture, and environmental conditions while reduc-
ing security apprehensions. This transition to openness and cooperation, while
still incomplete, and the associated development of long-term professional and
personal relationships across borders have been quite remarkable.

In recent years, the two countries have been on parallel paths to develop their
capabilities in the biological sciences and biotechnology. They are giving special
attention to enhancing research capabilities of universities and other scientific
centers and expanding industrial efforts to provide new biotechnology products
and services. At the same time, they are encouraging entrepreneurial endeavors of
young and energetic entrants into the field of biology, who increasingly populate
the research institutions of the two countries.

Of course, the paths of the two countries aimed at successful development
and use of biological assets are far from identical. The different starting points
vividly stand out when comparing the (a) international rankings of university
laboratories and (b) different experiences in commercialization of biotechnology
products. In both areas, U.S. biological accomplishments are much higher on the
scales of achievements. But still, the paths of the two countries often cross as the
governments and nongovernmental institutions support different types of engage-
ment, ranging from large intergovernmental projects of broad political as well as
scientific interest to people-to-people contacts based on common professional
experiences of individual specialists.

In recent efforts to catch up with other industrialized countries, Russia has
been slowly increasing support for basic research in the life sciences, particu-
larly in the universities where they have lagged far behind. At the same time, the
government is investing relatively large sums of money in applied activities as
discussed in Appendixes E.3, E.5, and F.3. These trends should enhance oppor-
tunities for mutually beneficial U.S.-Russian interactions.

OUTCOMES OF COLLABORATION

In the area of national security, U.S. financial support during the 1990s
and early 2000s of Russian endeavors to enhance biosecurity and biosafety
approaches and capabilities substantially reduced the risks associated with pos-
sible misuse by malcontents of the biological assets of Russia. As an important
component of this effort, the United States joined with Russia in supporting
redirection of thousands of underemployed Russian scientists in the defense sec-
tor to jobs in the civilian sector that provided pay supplements during economic
downturns in the country. The joint activities have also upgraded the equipment
bases and related infrastructure weaknesses of Russian research institutions,
which then have hosted redirection activities. And at times, the programs have
responded in a modest way to the Russian government’s near-term priorities for
development of saleable products and services, which in turn help with self-
financing of research activities.
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Scientific advances that can be attributed at least in part to cooperation are
still unfolding. But some progress seems clear, as exemplified by the results of
completed projects and related activities set forth in previous chapters and in the
appendixes. Of most importance, new international networks among scientists
have been established and are being maintained, thereby enhancing coordination
of related research endeavors. International travel of scientists to conferences
in the two countries has become more frequent. A number of Russian-authored
and coauthored international journal articles can be attributed in part to bilateral
scientific engagement; indeed, publications should be an important outcome of
some types of collaboration. (See Appendix F.1 for the state of joint publications
that reflects the need for Russia to give more emphasis to publication of research
results.) And at the core of the important results of bioengagement are (a) hun-
dreds of scientists in the two countries who know colleagues across the ocean
and remember their positive experiences in working with them in cooperative
projects, and (b) the legacy of highly productive institutional cooperation, such
as the partnerships that developed between the institutions affiliated with the
Agricultural Research Service of the United States and a number of agricultural
research centers in Russia.

An important aspect of international exchanges has been opportunities for
scientists of one country to become acquainted with research techniques and
accomplishments of colleagues in the other country. Onsite interactions have
improved appreciation of the significance of articles that have been published by
colleagues in national and international journals and of the potential of experi-
ments described in unpublished documents. Such first-hand insights are of par-
ticular importance in looking to the future when biological breakthroughs may
depend on adjustments in investigative techniques, particularly adjustments that
are in their preliminary stages of exploration by international colleagues.

With regard to applications of scientific capabilities in the private sector,
many commercialization efforts in Russia have been disappointing. This is not
surprising, given the difficulties in the United States and other countries with
well-developed market economies in transforming research results into saleable
products. However, cooperative efforts to encourage the development of products
and services that will attract customers have been important in the education of
potential high-technology entrepreneurs in Russia. Research management within
a market economy has not been a familiar topic within Russia, and collaborations
have often been important introductions to the necessary adjustments of previous
management styles.

U.S. counterparts have benefited from the technical contributions of Russian
researchers to joint efforts. But if near-term sales of new products are used as the
only metric for assessing the payoff from applied research activities, collaborative
programs have fallen short. However, in the long run, it is often the educational
process for entrepreneurs that will lead to the most important yet-to-be measured
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outcomes; and the results of this educational process are being increasingly
reflected in the activities of some research institutions in Russia.

Finally, with regard to regional and global impacts of joint efforts, neither
country has been hesitant in encouraging appropriate dissemination of the results
of joint projects to other countries. Perhaps the most dramatic example has been
the global diffusion of space biology, which was developed through parallel and
joint efforts of the USSR-Russia and the United States, as discussed in Chapter
5. Also, the two countries have participated in investigations of remote polar and
desert areas, leading to discoveries that help predict future environmental condi-
tions around the globe.

Highly visible U.S.-Russian efforts in the biological sciences, particularly
those championed by the International Science and Technology Center, have
attracted attention of important international organizations, including the Global
Partnership initiated by the G-8 countries. These countries have welcomed
approaches pioneered by the United States and Russia in the biological sciences
as having worldwide implications. They have encouraged the two countries to
continue their efforts, particularly in promoting responsible use of technologies
that could be diverted for inappropriate purposes.

Measuring, or even cataloging, many of the results of joint efforts is not pos-
sible. Some new developments will become clear, only in future years. And the
economic and social benefits from scientific discoveries may not be realized for
decades. (See Appendix C.2 for one example of indicators of success that have
been used in assessing the near-term results of cooperative biosecurity programs
in Russia.)

ELABORATION OF SELECTED OUTCOMES

Against this background, eight types of outcomes are discussed below.

1. Enhanced access by foreign scientists to previously closed or isolated
institutions in the two countries. Many participating institutions and scientists in
bilateral programs have been relative newcomers to U.S.—Soviet-Russian coop-
eration. They were previously constrained from reaching out by security con-
cerns, by lack of financial resources, or by lack of appropriate information about
institutions of potential interest.

With official encouragement to engage foreign colleagues whom were known
only through their publications or, in many cases, were not known at all, hundreds
of scientists in the two countries have had opportunities to assess first-hand the
capabilities of counterparts, and thereby better appreciate the importance of their
work. Most of the visits have taken American specialists to Russia, although
reciprocal visits have been frequent. At the same time, scientists from abroad
often have been reassured through personal observations in the partner country
that previous concerns about potentially dangerous activities in foreign laborato-
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ries were no longer real concerns, even if they had in earlier times been identi-
fied as questionable undertakings. Through scientist-to-scientist engagement,
understanding and trust have often replaced suspicion and apprehension with
transparency being an essential component of personal contacts.

A good example of opportunities in this area is the recent interest on both
sides in establishing long-term contacts between specialists of the U.S. Agricul-
tural Research Service and their colleagues at the agricultural research center
in Pokrov in Russia. The current dialogue followed several years of discussions
about mutual interests. Unfortunately, during the long delay, the economic con-
dition at Pokrov has deteriorated; but new collaborative projects could assist in
revitalizing important scientific capabilities.

2. The transformation of a foreign assistance relationship between the
United States and Russia to a series of mutually beneficial partnerships. Too
often in the 1990s, the United States provided simply research funds for joint
projects while Russia provided most of the scientific brainpower. This form of
cooperation resulted at times in very useful research findings but greatly distorted
the traditions of science. Reliance on a donor-recipient relationship was destined
to have a short lifetime.

First in the nuclear area, and then in the biological sector, the Russian gov-
ernment gradually assumed responsibility for financing a greater share of joint
research and related activities. This transition is still in its early stages. But as
the funding responsibility began to change, the attitudes of the participants also
changed in a positive direction. The biologists have played an important role in
the effort to transform scientific “assistance” to more lasting partnership arrange-
ments, with the potential to continue in the future.

3. Facilitation of the recovery of decimated Russian research groups to
financially viable research teams, which effectively complemented U.S. and other
international research capabilities. The financial plight of many Russian biologi-
cal research centers during the 1990s was desperate. Staff departures were com-
monplace, and the entry of young biologists into the labor force was minimal.
Support programs that were quickly developed by the U.S. government and by
private foundations in the United States provided critical lifelines. This effort
enabled many highly talented researchers to remain in place until increased
financial support of science by the Russian government began to preserve premier
scientific establishments and replenish the cadres of promising young scientists.

4.  Strengthening capabilities in both countries to prevent, detect, diagnose,
and control outbreaks of dangerous infectious diseases. For several years begin-
ning in the late 1990s, an important emphasis of joint programs was research
on a few diseases that had been previously given special importance in defense
programs—for example, anthrax. The scientific achievements in improving
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understanding as to how to deal with such pathogens through collaborative
research efforts were important. In time, the list of potent pathogens of mutual
concern that were considered in cooperative endeavors expanded significantly.
Russian and American investigators earned recognition as leaders in addressing
dangerous pathogens, including pathogens that had little relevance to defense
applications. Their findings encouraged the strengthening of global capabilities to
deal with the threats posed by a large number of dangerous pathogens, including
naturally occurring pathogens of day-to-day concern of health officials.

Most health officials, at least in Russia, consider preventing deliberate mis-
use of biological assets to be a less urgent task than servicing day-to-day public
health needs of the general population. At times, the lists of pathogens of priority
concern to the U.S. government focused only on pathogens that had been catego-
rized as “especially dangerous” by the Department of Defense. But within a few
years, there was common recognition that health systems must focus on a range
of pathogens, including pathogens far from defense concerns, if many countries
were to be interested in upgrading their surveillance systems.

5. Demonstrations of cost-effective approaches to improving biosafety and
biosecurity on a national scale. In the 1990s, joint U.S.-Russian efforts to ensure
that biological assets would be used responsibly attracted considerable interna-
tional attention. With these bilateral efforts leading the way, soon other countries
had joined in international programs to upgrade their biosafety and biosecurity
requirements and processes for conducting biological research. In particular,
a number of countries that were part of the former Soviet Union are using the
approaches refined through U.S.-Russian programs as models to be emulated.

6. Demonstration of feasible approaches to bringing the products of bio-
technology to market in an economy undergoing dramatic reconfiguration. The
United States has sought greater attention by the Russian government to the
development of small and medium firms, which can transform the results of
research into marketable products. While the payoffs from joint efforts to com-
mercialize the products of research carried out in Russia have been limited to
date, the two countries are now well attuned to the realities of commercialization
of technology and the important roles that both small spin-off firms and joint
ventures can play in this regard.

There have been limited Russian success stories in establishing small bio-
tech firms, which have helped illuminate the best paths to financial returns from
innovations in the field of biotechnology. Of special interest is the marketing of
products that were developed for Russian consumers as a first step toward enter-
ing international markets. See Appendix C.3 for a number of examples of modest
commercial successes.

7. Increased national, bilateral, and multilateral cooperation focused on
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research activities at selected Russian universities. Immediately following the
breakup of the USSR, Russian academics and scientists began a clamor for
greater attention to strengthening research capabilities at Russian universities.
However, financial resources were not available. With considerable support from
the U.S. university community and limited financial support from U.S. foun-
dations, a few model programs were launched to expand research at Russian
universities. Also, following another U.S. model, medical faculties with both
educational and research agendas were established at several leading Russian uni-
versities. Building on this experience and other activities financed by the Russian
Ministry of Education and Science, the Russian government has designated 29
universities as “research universities” and has supported a variety of international
research partnerships involving these universities—some on a bilateral basis with
the United States and others on a broader international basis. These universities
in Russia seem destined to become a significant dimension of the overall inter-
national outreach effort in the life sciences, as well as in other fields.

8. Increased international interest in the importance of biodiversity and
practical steps to catalog and preserve biodiversity. Both Russia and the United
States are treasure troves of animal, insect, and plant species that have been of
broad international interest. Programs to help preserve biodiversity, while recog-
nized internationally as being important for all countries, have considerable dif-
ficulty attracting financial support beyond base budgets needed to keep scientific
institutions active. With the economic crisis in Russia, special efforts were needed
to raise the profile of these activities and to document the importance of past find-
ings and future opportunities in this field. Joint work by institutions in the two
countries played an important role in ensuring that collections of plants, seeds,
and animals—unique in the world—were maintained even in the most difficult
economic times.

FUTURE OPPORTUNITIES

In summary, the recent joint achievements of two former adversaries are
many fold. Partner organizations have sponsored important research activities
at sensitive facilities and remote field sites and also maintained long-standing
cooperative activities in scientific areas distant from dual-use or other types of
security concerns. The two countries have brought to the table both common
and different assets and aspirations in the biological sciences that can continue
to provide strong platforms for joint efforts. The lessons that they have learned
during development and implementation of a wide variety of programs are of
considerable value to other organizations interested in cooperative efforts in a
variety of political settings. In short, the bilateral relationship has led to signifi-
cant rewards for the global community in the past and can continue to set a rapid
pace in advancing responsible biological science activities in the future.
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Skeptical officials and scientific leaders of the two countries, who initially
questioned the feasibility and acceptability of a broadly based engagement
approach, have developed respect for skills of counterparts in dealing with sensi-
tive technologies. In a brief period of time, responsible development, handling,
and use of potentially dangerous technologies have become cornerstones of these
efforts. Of particular importance, the increased transparency of programs in
sensitive areas, directly related to broad access to facilities and specialists in the
two countries, has set the stage for still more important cooperative ventures that
could contribute to science and security interests throughout the world.

A good indicator of the immediate importance of bioengagement is the role
that biological activities play within the framework of the Bilateral Presidential
Commission established by the two governments in 2009. With six working
groups addressing various aspects of the life sciences, the list of recent activities
is long despite the limited budgets available to carry out such activities. (See
Appendix E.1.) During the 8-year period from 2001 to 2009, when there was
no Bilateral Presidential Commission but budgetary resources were more plenti-
ful—at least on the U.S. side—the importance of such activities never wavered.
In 2012, the situation is dramatically different with availability of funding a
major constraint, and gradually bioengagement is falling off the screen of viable
activities.

THE ROLE OF METRICS

Chapter 1 concludes that bioengagement is undervalued and notes that sub-
sequent chapters document many of the successes to date. But good metrics for
assessing success are lacking. Therefore, greater attention to developing and
using metrics in designing and evaluating program results, with particular atten-
tion to long-term results and the characteristics of programs that contribute to
continued viability of research teams, can be helpful in determining the impor-
tance of bioengagement activities.

In short, more deliberate efforts to build into future bioengagement pro-
grams methodologies for evaluating the results of these programs for scientific
advancements, applications of science to economic development, and progress
in achieving common security and foreign policy goals could (a) help focus
implementation activities more sharply on key bioengagement objectives and (b)
highlight the payoffs from even modest investments in bioengagement.

Efforts in Washington to develop metrics for assessments of bioengagement
activities have given little attention to metrics that will indicate the extent to
which projects lead to long-term success in building effective research teams.
Rather, too often metrics have focused only on near-term security concerns.
Important results of future cooperation help build capacities in the two coun-
tries, and indeed globally, in order to promote responsible science. Adoption of
responsible approaches to research and applications should be a key factor in
determining success of activities.
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Impediments in Carrying Out Approved
and Funded Collaborative Projects

Government agencies, universities, research institutions, private-sector com-
panies, and individual scientists in the United States and Russia have derived
many benefits for both countries and for individual participants through bioen-
gagement projects. At the same time, however, these institutions and individuals
have often encountered operational impediments that have complicated imple-
mentation of activities after project approval at appropriate levels of the govern-
ments, as well as by the leaders of the institutions that are involved.

OVERVIEW OF DIFFICULTIES

Issues surrounding visas, taxes, customs duties, money transfers, financial
accountability, access to geographic areas and facilities, and transfer of biologi-
cal samples, for example, persist despite repeated efforts by the governments to
resolve difficulties. At times, the two governments have taken the initiative to
resolve problems that have arisen during implementation of projects. But more
often, the institutions responsible for program implementation and the individual
project participants have assumed the responsibility for finding ways to overcome
barriers.

Most difficulties hindering bioengagement also permeate cooperation in
other fields of science. In particular, government agencies in the two countries
have often singled out proposed “science” exchanges for special visa and other
types of reviews, resulting in delays and complications. A common reason for
such reviews of applications from participants in science programs is the pos-
sible linkage of proposed activities with export-control regulations or with other
security concerns.

91

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/18277

The Unique U.S.-Russian Relationship in Biological Science and Biotechnology: Recent Experience and ...

92 U.S.-RUSSIAN RELATIONSHIP IN BIOLOGICAL SCIENCE AND BIOTECHNOLOGY

Generally, however, working together in science has broad appeal in both
countries. Joint scientific efforts, and of course joint successes, frequently engen-
der strong support from the general public as well as the governments. Devel-
opment and implementation of science programs are usually less controversial
politically than exchanges in some other areas. Also, programs that provide for
large financial transactions across international borders are usually scrutinized
carefully by authorities in the two countries.

Difficulties that arise during implementation of cooperative science projects
depend in large measure on the extent and depth of the preparatory steps to carry
out different types of activities. Such advanced planning is particularly important
if the activities involve collaborators at institutions that have little experience in
receiving foreign visitors. Also, arranging visits to geographical areas that are
not on traditional itineraries of foreign visitors may be difficult for inexperienced
hosts.

Usually, activities explicitly endorsed in documents issued by appropriate
government agencies in the two countries before they begin encounter fewer
administrative delays than activities that are arranged without such official sup-
port. But sometimes difficulties even arise in carrying out projects that are consid-
ered “priority” efforts by the sponsoring government agencies. Nongovernmental
programs involving access to sensitive information or facilities that are not com-
pletely open are particularly susceptible to unanticipated disruptions by local
officials who are unaware of itineraries approved in Moscow or Washington.

For many years, the two governments have relied on one or more intergov-
ernmental working groups to encourage removal of unwarranted impediments to
cooperation. The working group that addresses most of the “routine” problems
inhibiting cooperation in the life sciences works within the framework of the
Agreement on Science and Technology Cooperation. The focus has been pri-
marily on impediments that delay government-sponsored activities. However, at
times the working group has considered issues that have significant effects on the
interests of the private sector as well, with the exception of trade relations, which
are usually handled in other forums.

This chapter highlights several issues that have been of interest to the inter-
governmental working group. These issues are (a) delays in issuing visas along
with travel and time limitations associated with Russian visas, (b) customs duties
levied on imports of scientific equipment, (c) tax status of international and
foreign research organizations operating in Russia, and (d) delays in obtaining
authorization for marine scientific research. While the working group has been
an important focal point for addressing these topics, the issues are also discussed
in other venues, such as meetings between embassy representatives and officials
of the Department of State (in Washington) or the Foreign Ministry (in Moscow).

The chapter also considers (a) ownership of intellectual property (IP) that
is developed through cooperative activities, and protection of existing IP that is
exposed during collaboration; (b) access by participants in joint projects from one
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country to sensitive facilities in the other country; and (c) exchanges of biological
material, including strains of pathogens.

Before addressing the foregoing issues, the importance of having access
to reliable funding for carrying out both planning activities and implementation
activities should be underlined. Without funding for cooperative activities,
there is little motivation to be concerned about impediments that seem
abstract.

VISAS

Delays in issuing visas and the short lengths of stay that are often permit-
ted by visas have for many years been barriers to more extensive U.S.-Russian
cooperation in scientific research and in other science-oriented activities. In July
2012, agreement was reached on a new bilateral visa agreement between the two
countries that then entered into effect in September 2012. The agreement provides
for multiple-entry visas with a validity of 36 months for most business and tour-
ist visitors. Official visitors are to have 1-year multiple-entry visas. If long-term
visas are issued for cooperative science programs, they should resolve a number
of the visa problems associated with bioengagement. Of course, visa officials
may decide that 3-year visas are not appropriate for certain activities, and there
undoubtedly will be continuing issues surrounding the issuance of visas.

One visa-related factor that the governments consider is the linkage of
biology to terrorism and proliferation concerns. According to reports in 2012
from Russian scientists who applied for American visas, visa applications that
include the words “molecular biology,” “virology,” or “immunology” may be
subjected to special security screening in Washington, with attendant delays.
If true, U.S. authorities have taken unnecessarily extreme measures that inhibit
bioengagement.

Until 2012, the limited time allowed in Russia to a visitor who was conduct-
ing research (a maximum of 90 days during a single 180-day period) hindered
efforts of some researchers in completing their activities on schedule. Also,
clarification of procedures for American scientists to obtain permission to conduct
research near international borders, particularly in outlying regions of Russia that
have different access requirements from region to region, would have helped
foster exchanges when travel to certain geographic landscapes was important. It
is too early to know whether the new visa regime will significantly reduce such
problems.

As to U.S. policies and practices, delays in issuance of visas have at times
prevented Russian researchers arriving on schedule for international conferences
and other events. By 2012, the time required for issuing U.S. visas to Russian
scientists had been reduced, on average, to about 3 weeks. But in some cases, the
delays were unacceptably long. The process is often burdensome for Russian sci-
entists who do not live in Moscow, St. Petersburg, Yekaterinburg, or Vladivostok,
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where U.S. visas are issued. The travel from Russian towns to far-away U.S.
consulates to apply for or to pick up visas may be difficult and expensive, and
last-minute arrangements to pick up visas sometimes are not possible. Also, reli-
able and expedited delivery services are not available in many towns of Russia.

As is well known, each visa applicant must take personal responsibility for
allowing sufficient lead time for issuance of the visa, in accordance with require-
ments set forth by each government. While both governments continue efforts to
expedite issuance of visas, they should also give attention to ensuring that poten-
tial visa applicants are adequately informed as to the time needed for processing
visa applications and as to the status of applications. There have been frequent
changes in procedures in recent years, and at any given time, applicants may not
be aware of the latest requirements.

CUSTOMS DUTIES LEVIED ON SCIENTIFIC EQUIPMENT

At present, each side is obligated to “facilitate” imports of equipment to be
used in many agreed bilateral science projects. But “facilitate” apparently does
not mean that the customs duties must be waived. In short, the payment of cus-
toms duties has been and remains a difficult issue in carrying out projects within
the framework of the Agreement on Science and Technology Cooperation.

For many years, the International Science and Technology Center (ISTC)
has facilitated the entry into Russia of scientific equipment associated with ISTC
projects, with the customs fees waived. At times, there have been misunderstand-
ings at the Russian port of entry concerning the extent of the authority granted
to the ISTC. But in general, ISTC facilitative services have been quite effective.

However, the ISTC has retained the titles to the imported equipment that
has been financed by ISTC parties and partners. Now, as the ISTC prepares to
cease operations in Russia in 2015, tax-free transfers of the titles that the ISTC
currently holds to the Russian research centers where the items are located has
become a significant issue.

Also, since the late 1990s, the Civilian Research and Development Founda-
tion (CRDF) has offered a service to expedite imports of scientific equipment into
Russia. Customs charges have been a continuing issue. At present these charges
cannot be avoided. Also, CRDF charges a modest fee for its facilitative services.

It is not surprising that many U.S. and Russian collaborators have relied on
the ISTC and CRDF to help with the transfers of scientific equipment. However,
with the withdrawal of Russia from the ISTC and uncertainty as to the long-term
status of CRDF in Russia, transfer of equipment will undoubtedly be an issue
of concern. But if the two countries move toward a new model for cooperation
that provides for each side to support its own scientists, transfers of money for
equipment, salaries, and other purposes should be less frequent.

During the early 2000s, the availability of foreign scientific equipment for
sale by Russian importers increased significantly. For foreign-made equipment,
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customs duties are included in the sales prices. The availability of foreign equip-
ment in the sales departments of many large Russian companies, together with
the maintenance service provided by Russian-based technical representatives of
the manufacturers of the equipment, has reduced the need for Russian institutions
to arrange their own imports of equipment. They can now buy equipment at sales
outlets in Russia. Of course, the prices may be significantly higher than equip-
ment imported through the good offices of the ISTC or CRDF.

Some advanced technology items are not available in Russia. Often, special
imports must be arranged at considerable cost; and as previously noted there
is not agreement that obligations to “facilitate” items through customs, means
duty-free entry. As a specific example, several scientists associated with the U.S.
Fish and Wildlife Service terminated their cooperation with Russian colleagues
because it became too time-consuming to obtain permission to work effectively
across international borders. A significant problem involved imports of global
positioning system devices and satellite tags used in animal migration studies.
Some marine mammals and birds of interest that migrate between Alaska and
Chukhotka have the potential to spread different types of diseases, such as avian
influenza, that could then be transmitted to human populations.

TAX STATUS OF U.S. RESEARCH ORGANIZATIONS
OPERATING IN RUSSIA

In 2009, the Russian government removed all but 12 international and for-
eign organizations from the list of organizations entitled to provide tax-free grants
to Russian recipients. Most of these 12 (now 13) organizations are U.N. and
European regional organizations. The Russian Ministry of Finance was to develop
procedures for reinstating many of the other organizations and adding still others
to the tax-exempt list on a regular basis, but this has not occurred. The Duma has
been considering legislation that would grant additional foreign and international
organizations tax-exempt status.

This issue affects the activities of U.S. government agencies, such as the
Department of Energy, and nongovernmental organizations, such as CRDF, which
have been on and off various lists. The intergovernmental working group is
attempting to have the Ministry of Finance include on the list a number of U.S.
organizations involved in cooperative programs that would receive favorable tax
treatment, similar to that accorded to Russian-European scientific cooperation.

In summary, tax aspects, along with customs requirements, clearly deserve
special attention, including appropriate budgeting for expenditures to meet legal
requirements. Legal issues often require expert opinions that should be obtained
prior to undertaking joint efforts, so that surprises during implementation are
avoided. The governments can play helpful roles in these areas.
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MARINE SCIENTIFIC RESEARCH

Both the United States and Russia have research vessels with long-distance
cruising capabilities. The United States has consistently been slow in granting
permission for Russian vessels to operate close to the U.S. shoreline. At the same
time, delayed Russian authorizations can cost the United States up to $40,000
per day of delay in carrying out fisheries-related research near Russian borders.

An example provided by the Department of State of the problems with per-
mission to enter waters close to Russia is as follows:

In 2011, scientists associated with the Russian-U.S. Long-term Census of the
Arctic research program on board the Russian-flagged vessel Khromov were pre-
vented by the Russian navy from entering Russian territorial waters to retrieve
three oceanographic moorings. These moorings had limited battery time. Some
of the data will never be retrieved. It is clear that this administrative problem
could have been avoided through better communications, and it harmed the car-
rying out of a costly Arctic research program that has significant biology-related
components.

The situation apparently improved in 2012.

LEGAL BASIS FOR ACTIVITIES

Appropriate documents signed by authorized government officials or institu-
tional leaders in both countries are often needed to conduct cooperative scientific
activities abroad. These documents may be intergovernmental agreements, mem-
oranda of understanding, or simply exchanges of letters. Whatever the format,
they are important. And they must have the correct stamps and signatures. Even
the best-designed joint activities can be disrupted through lack of appropriate and
readily available documentation.

INTELLECTUAL PROPERTY RIGHTS

Financial benefits to be derived from protecting IP and the procedures for
obtaining patent or copyright protection are often poorly understood by inven-
tors of technological innovations. Occasionally, IP ri