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Abstract
For the past 20 years the international community concentrated its biological nonproliferation programs in
the former Soviet Union. As a result, most of the Soviet bio-warfare infrastructure has dissolved; pathogen
collections are in secure storage; scientists have engaged in peaceful cooperative research; and local disease
surveillance capabilities have improved. Major international donors have recently begun shifting their bio-
logical threat reduction efforts to countries in Africa and Southeast Asia to address growing threats of ter-
rorism and disease there. While there are good reasons for a shift in geographical focus, the international
community should not ignore the remaining challenges in the former Soviet UnionÑsuch as training a new
generation of specialists, strengthening personnel policies to prevent ÒinsiderÓ threats, and improving trans-
parency and multilateral communication. With continued support, scientists from the former Soviet countries
can make valuable contributions to nonproliferation and public health programs worldwide.
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T
he announcement sent ripples
throughout the international
health community: On April 23,

2010, the World Health Organization
(WHO) confirmed that seven children
suffering from paralysis in the poor
former Soviet country of Tajikistan
were victims of poliomyelitis. Genetic
sequencing showed that the virus had
probably arrived with a traveler from
India. It was the first importation of
polio into Europe since 2002, when the
region was certified as polio-free.1

The outbreak rapidly spilled over into
neighboring Kazakhstan, Russia, and
Turkmenistan, causing 476 laboratory-
confirmed cases, including 29 that were
fatal (Centers for Disease Control and
Prevention, 2011). WHO warned that
there was a high risk of further cross-
border spread of the crippling and extre-
mely contagious illness.

High rates of immunizationÑ90 per-
cent or moreÑare required to stop the
spread of polio, for which there is no
cure. WHO partnered with the United
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Nations ChildrenÕs Fund (UNICEF) and
the US Centers for Disease Control and
Prevention (CDC) to contain the out-
break. Together these organizations
provided oral polio vaccine for
more than 25 million children in the
region over several rounds of national
immunization days (World Health
Organization, 2011).

Polio is just one of many serious bio-
logical threats that public health systems
face in the former Soviet Union. Not
only must these underfunded systems
detect and contain naturally occurring
diseases such as plague, anthrax, and
cholera but they are also charged with
responding to a potential terrorist bio-
attack. And they are responsible for safe-
guarding dangerous pathogens that are
used for laboratory research, which
could threaten human health and agri-
culture if accidentally or intentionally
released. The public health systems in
the former Soviet Union constitute a
vital link in the international biological
monitoring and response networkÑone
that can easily atrophy without ongoing
efforts to maintain it.

For two decades, the post-Soviet
region has been a priority for interna-
tional attention and funding because of
its former clandestine biological warfare
program, which notoriously exploited a
broad range of civilian public health
and agriculture institutions.2 Despite
significant progress over the past 20
years in securing research facilities,
redirecting scientists to peaceful pro-
jects, and improving disease surveil-
lance capabilities, major challenges
remainÑparticularly in training a new
generation of epidemiologists, strength-
ening personnel policies to prevent
unauthorized use of pathogens, and
increasing cooperation between nations.

Growing transnational threats of dis-
ease and terrorism in other parts of the
world have prompted international
donors to move into Africa and Asia.3

The former Soviet Union continues to
face similar threats; but despite serious
and long-standing needs to address
these multifaceted problems, interna-
tional partners seem to lack both a
long-term strategy for the region
and the ability to convey a clear message
to the experts on the ground about
whether the partnerships are to con-
tinueÑand, if so, within what frame-
work. Consequently, it is unclear
whether program budgets will include
any support for activities in the former
Soviet Union beyond 2015.

Two decades of progress

When the Soviet Union collapsed in
1991, its secret biological warfare pro-
gram was suddenly revealed in its full
scope. Only then did the international
community realize that this vast country
had approximately 70 facilities and
about 60,000 scientists dedicated to
the research and production of deadly
biological weapons (Woolf, 2010).

The United States and other countries
allocated about $1 billion between 1993
and 20114 to international programs to
counter the biological proliferation
risks posed by the legacies of the
Soviet Union.5 The earliest projects
focused on the dismantlement and elim-
ination of the former Soviet UnionÕs bio-
warfare infrastructure, such as produc-
tion facilities in Berdsk (Russia) and
Stepnogorsk (Kazakhstan)Ñboth capa-
ble of producing hundreds of tons of
deadly biological material in a matter
of months (Cook and Woolf, 2002).
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Every former Soviet republic hosted
collections of biological pathogens,
required for day-to-day epidemiological
work on naturally occurring human and
animal diseases in the regionÑsuch as
plague, tularemia, anthrax, cholera, and
foot-and-mouth disease. Most facilities
storing these collections, however, had
very poor security. The US and its
international partners helped the newly
independent republics relocate and con-
solidate the pathogen collections to new
or renovated buildings with alarm sys-
tems and guards to prevent unauthor-
ized access. Physical security upgrades
took place at bacterial research insti-
tutes, animal vaccine production facili-
ties, and a viral research institute that
was one of only two smallpox reposito-
ries in the world (Weaver, 2010).

Consolidation was especially impor-
tant within the anti-plague system. In
Kazakhstan alone, this system has one
central research institution, 10 regional
and 19 field stations, and 47 seasonal lab-
oratories. Before the consolidation pro-
cess, most regional and field stations had
accumulated their own collections
through years of work. Now they keep
only a limited number of strains for
research and monitoring needs while
sending the rest to a central repository
(Department of Defense, various years).

A newly built central reference
laboratory in Ukraine in 2010 and
another in Georgia in 2011 have
improved disease surveillance and
empowered local experts with scientific
capabilities. Azerbaijan, Kazakhstan,
and Kyrgyzstan are scheduled to con-
struct their own central reference
laboratory within the next two years
(Chemical Demilitarization, 2010; US
Embassy in Ukraine, 2010; US Embassy
in Kazakhstan, 2011; Civil Georgia, 2011;

UK Global Threat Reduction Program,
2011; Defense Threat Reduction
Agency, 2010).

The United States and other countries
have also sponsored biosafety projects
aimed at preventing the accidental
release of pathogens inside the labora-
tory. These projects have introduced
former Soviet scientists to international
biosafety regulations and provided their
labs with modern safety cabinets.

After the disintegration of the Soviet
Union, thousands of highly talented
defense-oriented researchers found
themselves unemployed or working in
deteriorated conditions. Cooperative
research projects minimized the incen-
tives for these scientists to continue
their work on biological weapons, by
integrating them into legitimate interna-
tional science and business communi-
ties. As a result, the regionÕs scientists
finally emerged from their Cold War
isolation to collaborate with foreign
partners and publish their research find-
ings in international journals. As one
Pentagon official put it: ÒEvery hour
these experts spend on peaceful civilian
research projects is an hour not spent in
development of weapons of mass
destructionÓ (US GAO, 1995: 54).

Current challenges

The Soviet bio-warfare program no
longer poses a danger to international
security, and in that sense threat-reduc-
tion programs for the region have
become obsolete. But the new century
has seen an increase in transboundary
threats from disease and terrorism. The
major challenge to the international
community is to secure every region
against these threats. Missing one patch
of the geographical quilt leaves all other
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areas vulnerable, because of the ease of
global travel, labor migration, and inter-
national communications. The former
Soviet Union is one of the largest
patches to cover, and one that continues
to experience ongoing challenges from
both terrorism and disease.

Challenge no. 1: Disease

Regional epidemiological threats
require continued, robust monitoring
and response. A number of dangerous
diseasesÑsuch as plague, brucellosis,
and Crimean-Congo hemorrhagic
feverÑare endemic, and in some
instances hyper-endemic, to areas
within the former Soviet states. These
are zoonotic diseases, transmissible
from animals to humans. Outbreaks in
humans occur every year and remain
small only because of timely contain-
ment measures.

For example, only 23 people con-
tracted plague in Kazakhstan between
1991 and 2010 (Turegeldieva, 2011, per-
sonal communication), seemingly a
small number. Had local epidemiolo-
gists failed to contain the outbreaks,
however, this disease could have
spread throughout the entire region.

Additional examples from the region
further illustrate the risks. Just last year
a scandalous outbreak of anthrax
occurred in Omsk Province, Russia,
where a local slaughterhouse butchered
18 clearly ill horses, in violation of health
regulations, and sold the meat to a local
prepared-foods company. Six employ-
ees of the slaughterhouse became sick,
and one of them died in the hospital;
127 other people were put on a two-
week quarantine; and the prepared-
foods company had to recall 195 metric

tons of its product (ITAR-TASS, 2010;
Komsomolskaya Pravda, 2010).

Brucellosis has become a serious
problem in all of the Central Asian
republics, where the number of cases is
growing every year. In Kazakhstan, for
example, more than 2,500 people con-
tract this disease annually. In the south-
ern Caucasus, Armenia registered 289
cases in 2008, compared with only 101
cases a decade earlier (Saakyan et al.,
2010; Kazakh Zerno, 2009; Tihonov,
2009).

Traditional agricultural practices and
animal husbandry have always kept epi-
demiologists busy, but growing urbani-
zation, industrialization, and mineral
and oil exploration are bringing human
populations into closer contact with
once-wild areas, increasing the risks of
infection. In Kazakhstan, for example,
gerbil populations have spread all
along the countryÕs new railway lines
and pipelines. Elevated track beds and
pipeline supports shed water and
create artificially dry habitats that are
more hospitable to these rodents. As a
result, over the past decade, the expand-
ing gerbil population has raised the risk
of transmitting plague from this host to
humans (Aikimbaev, 2010; Ospanov,
2010).

Labor migration and international
travel put additional burdens on epide-
miologists to detect imported diseases
and contain local outbreaks. Cholera,
for instance, has become a frequent
visitor to the former Soviet region,
coming from Afghanistan, China, India,
Pakistan, Turkey, and other countries.

Challenge no. 2: Terrorism

The rise of militant Islamic groups has
introduced a new threat to the region.
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Decades before 1991, during the aggres-
sively atheist Communist era, traditional
Islam transformed into political radical-
ism, creating the religious Òunderground.Ó
These movements became further radi-
calized during the political and economic
turmoil of the late 1980s and began resort-
ing to terrorist methods in the 1990s.
Some of these groups established interna-
tional contacts and are believed to have
the support of transnational terrorist net-
works such as Al Qaeda (Abduvakhitov,
1993; Babadzhanov, 2002; UN Office for
the Coordination of Humanitarian
Affairs, 2004). Islamic extremists actively
participated in the civil war in Tajikistan
(1992”1997) and the First (1994”1996) and
the Second (1999”2000) Chechen Wars.
Islamist insurgencies also destabilized
the Batken region in Kyrgyzstan in 1999
and 2000. Recurring terrorist acts in
Russia, and current insurgencies on the
Tajik”Afghan border, indicate that
these problems show no signs of lessen-
ing. In fact, terrorists have become more
violent, lethal, and indiscriminate.
Regional terrorist groups such as the
Caucasus Emirate and East Turkistan
Islamic Movement have recently stepped
up their activities and are seeking greater
influence in Eurasia (MonTREP, 2011;
International Crisis Group, 2011).

Islamist terrorist groups in the region
focus much of their current strategy on
social and political grievances rather
than questions of religion and ideology.
It is unlikely that these regional groups
would use biological agents against
local populations, nor have they openly
expressed any desire to acquire biologi-
cal weapons. Up to this moment, they
have not demonstrated a tendency to
ÒinnovateÓ outside the use of standard
weapons.6 These trends may change,
however, under the influence of more

aggressive and more indiscriminate
international terrorist organizations.

Transnational groups, on the other
hand, have openly boasted of their
intent to acquire and use biological path-
ogens (Bale, 2004). These groups effec-
tively use local military conflictsÑsuch
as those in Tajikistan, Bosnia, Kosovo,
Chechnya, and KashmirÑto promote
their own agenda (Daftary and Troebst,
2003; Institute of Peace and Conflict
Studies, 2003). They provide regionally
based terrorist groups with weapons,
funds, and training camps. In exchange,
regional conflicts become part of the
world jihad campaign. It is plausible
that international networks could also
use their contacts in the former Soviet
Union to obtain biological pathogens.

Terrorism and disease threats in the
region call for greater international
cooperation and reinforced efforts
in regional epidemiology and counter-
terrorism measures.

Moving forward

Over the next decade, the international
programs should address three impor-
tant issues: professional training, per-
sonnel policies, and transparency and
communication.

Train more specialists

During the next 20 years, the region will
lose an entire generation of world-class
Soviet-trained epidemiologists. Without
enough specialists on the ground, the
regionÕs public health systems will face
increasing vulnerability to natural out-
breaks, accidents, or biological terrorist
attacks.

Most institutions in the region that
work with dangerous diseases are
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experiencing long-term human resource
problems. In Kyrgyzstan, for example,
up to 70 percent of specialists have
reached retirement age, and younger
experts are filling only a fraction of
these vacancies. Opinions vary as to
why so few replacements have been
trained, but it is clear that higher-
education institutions are no longer pro-
ducing sufficient numbers of qualified
professionals. Educational systems in
general suffer a chronic lack of funding,
and many universities have either closed
their sanitary-epidemiological depart-
ments or cut the academic hours
devoted to epidemiology, biology,
microbiology, virology, and immunol-
ogy. Additionally, working with danger-
ous pathogens remains a high-risk job
but has lost its previous prestigeÑand
the corresponding salaries and benefits.
As a result, many young, well-trained
specialists are leaving for better-paid
jobs in the private sector.

International partners should cooper-
ate with regional governments to resus-
citate education and training in the
public-health sector, to help ensure
that new generations of specialists are
trained to address future epidemiologi-
cal threats. Faculty improvement pro-
grams at local universities and paid
internships at designated institutions
could attract young scientists.
International and domestic organiza-
tions such as national academies of sci-
ences, WHO, World Bank, and the
Biosafety Association for Central Asia
and the Caucasus (BACAC) should also
pressure the regionÕs governments to
increase budget allocations for scientific
research institutions responsible for
disease monitoring and outbreak
containment.

Strengthen personnel policies

Most experts in the region admit
that current personnel policies are
weak, which increases the risk that
authorized personnel could misuse
their access to hazardous biological
agents. Background checks and psycho-
logical evaluations are usually not
required for employment at facilities
housing dangerous pathogens. Soviet-
era labor laws prevent managers from
dismissing employees even if they exhi-
bit suspicious behavior or create tension
among colleagues.

While building reference laborato-
ries, installing alarm systems, and estab-
lishing cooperative research projects in
the former Soviet Union, international
programs failed to seriously address
the potential for ÒinsiderÓ threats.
The Soviet legacy of personnel manage-
ment has thus far kept such risks
in check. Soviet institutions tended
to be clustered, family-like communities
where everybody knew each other
and spent their free time together
discussing each otherÕs problems in
detail. In other words, the formal
work environment created an informal,
social safety net that served as a screen-
ing program. Strict oversight by the
security services provided additional
safeguards.

TodayÕs university graduates are
more individualistic than communal in
social outlook; they are more profit-
oriented than idealistic; they change
jobs frequently; and they do not share
their parentsÕ fear of the secret services.
The formal and informal checks and bal-
ances of the Soviet system no longer
work, and these changes must be reflec-
ted in reformed personnel policies at the
regionÕs facilities.
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The absence of reliable background
checks benefits terrorists, should they
plan to steal a strain or gain access to
culture fermentation technologies. It
would be easy enough for terrorist
groups to send sleeper agents to these
facilities, or to find willing collaborators
in exchange for financial incentives.

The US and Europe have held vigor-
ous, frequent, and multidisciplinary dis-
cussions on this issue since 2001,
engaging both governments and acade-
mia (AAAS, 2010; National Research
Council of the National Academies,
2009b; NSABB, 2011; Rappert, 2010).
International biological threat reduction
initiatives should include the former
Soviet nations in these discussions, and
should assist the regionÕs government
regulators and facility managers
with developing better personnel
regulations.

Improve transparency and
communication

Despite the obvious benefits of interna-
tional cooperation, politics and bureau-
cracy stymie many initiatives. Russia,
for example, has denied access to several
biomedical research and development
facilities and has grown more reluctant
to cooperate with other countries on
biological research projects. These deci-
sions have isolated Russian scientists
and have led to increasing tensions
within the Biological Weapons
Convention (BWC). Russian officials
have justified their actions by citing
national security concerns, poor collab-
oration on the part of Western partners,
and a need to address a broader range of
diseases than do cooperative interna-
tional projects.

Without international cooperation,
however, Russia will not be able to
enter international markets. The phar-
maceutical sector in Russia, for example,
requires an enormous amount of invest-
ment that can only come out of private
partnerships, but these partnerships are
only possible if there is a certain level of
trust within the BWC.

The problem is not only with
Russia. In his book Sanitary Protection
of the Territory of Kazakhstan, Kenes
Ospanov, chief physician of Kazakhstan,
states that Uzbekistan and Turkmenistan
have not shared information on espe-
cially dangerous diseases, forcing
Kazakhstani epidemiologists to use obso-
lete data. In one case, experts had
to rely on basic Internet searches for
information about plague and anthrax
outbreaks in Turkmenistan (Ospanov,
2010: 138”139). Timely epidemiological
information is critical for effectively con-
taining outbreaks. Without it, epidemiol-
ogists must devote more financial and
human resources to monitoring border
areas, where populations are at greater
risk.7

An additional obstacle is the inability
of international stakeholders to adapt
their partnerships to evolving security
challenges. Most of the threat-reduction
programs were founded as bilateral
agreements with rigidly established and
hierarchical communication proce-
dures. Recently, however, these pro-
grams have been developing into more
flexible and multidisciplinary frame-
works. One such example is the BWC
Intersessional Process, which has
allowed both State Parties and experts
from all over the world to openly discuss
a wide range of issuesÑfrom legislation
to public health to acts of terrorism.
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Most of the former Soviet republics have
been very slow or unable to adapt to
these multidisciplinary frameworks.8

It is vital that these states improve
their intergovernmental sharing of
public health data. Political leaders in
the former Soviet Union need to under-
stand that public health requires trans-
parency among neighbors and that
reporting outbreaks is a matter of regio-
nal and international security, not of
mutual suspicion.

The international community should
continue to engage the region, and
Russia in particular, if not through bilat-
eral programs, then through multilateral
forums such as WHO and BWC and
through private partnerships aimed at
meeting RussiaÕs needs for public
health and economic development.
More important, governments need to
send clear signals that new frameworks,
such as the BWC Intersessional Process,
matter. Russia, in turn, should demon-
strate its goodwill toward the interna-
tional community by voluntarily
reopening access to its facilities.9 This
would go a long way toward reversing
the trends that are hindering dialogue
within the BWC and undermining inter-
national pharmaceutical and biomedical
investment in Russia.

Valuable partners

Partnerships with former Soviet scien-
tists are valuable not only for addressing
ongoing challenges and concerns in the
region but also for defeating diseases
and terrorist activities outside the
region. Soviet-trained experts have the
potential to be excellent mediators in
biosecurity and biosafety initiatives in
other regions. Common geographical
and historical links with Asia often

translate into shared cultural values,
not to mention common endemic dis-
eases and security issues. For this
reason, for example, it was quite natural
for Afghanistan, Mongolia, and Pakistan
to participate in the meetings of the
Biosafety Association for Central Asia
and the Caucasus.10

In addition, public health specialists
in the former Soviet states face practical
challenges similar to those encountered
in other areasÑincluding parts of
Southeast Asia and Africa, where inter-
national concerns are now focused.
Epidemiologists in Central Asia and the
Caucasus, for example, often work in
harsh, low-tech field conditions where
European and Western standards
simply do not apply on the ground.
These epidemiologists can help their
Asian and African counterparts by shar-
ing not just their customary practices
but also their tacit knowledgeÑimpor-
tant skills held by individuals and not
necessarily expressed on paper (Ben
Ouagrham-Gormley and Vogel, 2010).

In most countries veterinarians, phy-
sicians, and ecologists work in separate
worlds and seldom cooperate. This divi-
sion has lately become a point of criti-
cism, with more and more experts
calling for all-inclusive collaborations.
The former Soviet UnionÕs anti-plague
system deserves international attention
for its interdisciplinary approach to
dealing with infectious, and especially
zoonotic, diseases.11 Veterinarians, para-
sitologists, medical doctors, and ecolo-
gists have worked closely within this
system for more than 60 years, both in
the laboratory and in seasonal field
units, to find ways to prevent and con-
trol outbreaks. It could well be this holis-
tic approach that has enabled public
health officials to contain outbreaks
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successfully, even under poor eco-
nomic conditions, in a region where
so many dangerous diseases are natu-
rally occurring. The One Health
Initiative, an international movement
founded in 2007, is working to promote
interdisciplinary strategies to address
health issues.12 But years before One
Health was founded, former Soviet
experts pioneered this approach;
thus, it would be reasonable and desir-
able that international partners invite
them to share their practices of
integrating multiple disciplines in
public health.

Conclusion

Both terrorists and diseases infiltrate
society invisibly. They are difficult to
detect and do not respect national bor-
ders. The former Soviet Union remains a
region requiring attention and funding
to address these transnational threats.
The international community must con-
tinue to engage the countries of this
region and bring them into fully interna-
tionalÑrather than bilateral or
regionalÑefforts.

Global security is not simply about
shifting funds from one region to
another, but rather about using available
funds wisely for the most comprehen-
sive coverage and closely coordinating
with all partners. Continued funding in
the former Soviet Union requires inno-
vative, carefully crafted programs and
engagement of a wider, and perhaps dif-
ferent, set of implementing organiza-
tions. These new programs may not
necessarily all go under the label of
Òthreat reduction,Ó but rather could fall
within the areas of education and public
health. They need not be expensive

programs, because they do not require
new construction or demolition
activities.

The United States and its interna-
tional partners should develop a long-
term strategy for the region with
regard to biosecurity and biosafety.
The top priority is to immediately start
explicit discussions with local experts
and government officials about new
kinds of cooperation. Both donors and
recipients need to have a clear idea of
what will happen to existing partner-
ships in the next 10 to 15 years, what the
expectations are on both sides, and how
the partners can build on the work of the
previous decades in future projects.
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Notes

1. According to the classification of the
World Health Organization, Kazakhstan,
Kyrgyzstan, Tajikistan, Turkmenistan, and
Uzbekistan belong to the European region.

2. One of the key features of the Soviet bio-
warfare program was the utilization of
ostensibly civilian facilities, which provided
an ideal cover for illicit biowarfare
activity. The main part of the biowarfare
program, Biopreparat, was incorpo-
rated within the Main Administration
of the Microbiological Industry under the
Council of Ministers (Glavmikrobioprom),
responsible for the nascent biotechnol-
ogy industry. Biopreparat comprised some
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40 research and development and
production facilities. The USSR Ministry
of Agriculture concealed a program
code-named ÒEkologiyaÓ (ÒEcologyÓ) and
managed six specialized research institutes
to develop anti-animal and anti-plant offen-
sive biological weapons. The anti-plague
research institutes and field monitoring sta-
tions were mainly responsible for civilian
epidemiological investigations, but the
institutes also developed vaccines against,
and diagnostic materials for, microbial
pathogens modified by the military
(Bozheyeva et al., 1999; Rimmington, 2000).

3. Members of the Global Partnership Against
the Spread of Weapons and Materials of
Mass Destruction have expanded their
assistance to countries in Africa and Asia
with projects on biosecurity and biosafety
training, disease surveillance, and develop-
ment of international scientific ties, as well
as BWC enforcement and national legisla-
tion to combat bioterrorism (Biosecurity
Engagement Program (BEP), 2009; DTRA,
2010; European Union, 2010; Lugar, 2010;
UK Statement, 2009).

4. The exact numbers are hard to calculate
due to the variety of state programs, incon-
sistent financial reporting systems, and dif-
ferent mechanisms for administering
funding. In many publicly available expen-
diture reports (especially those from the
1990s), biosecurity-related projects are
part of broader program areas, which also
include chemical and nuclear nonprolifera-
tion activities. Programs such as
ÒRedirection of ScientistsÓ and ÒWeapons
of Mass Destruction Infrastructure
EliminationÓ are good examples of such
reporting. In addition to the government
programs, the nongovernmental organiza-
tion Nuclear Threat Initiative provided
more than $5 million for biosecurity and
biosafety projects in the former Soviet
Union between 2001 and 2009. The author
made her calculations based on the follow-
ing sources: Global Partnership Working
GroupÑGPWG. Annual Report, 2011;
Defense Threat Reduction Agency
(DTRA), 2010; Department of Defense,
Cooperative Threat Reduction. Annual

Reports to Congress; US GAO, 1995, 2000;
International Science and Technology
Center, various years. Annual reports;
Civilian Research and Development
Foundation (CRDF) Global. Annual
reports; National Research Council of the
National Academies, 2009a; UK Global
Threat Reduction Program, 2010, 2011;
Department of Foreign Affairs and
International Trade of Canada (DFAIT),
2009; Nuclear Threat Initiative, various
years. Annual reports; Tarnoff, 2006).

5. The United States was the first country to
initiate the Cooperative Threat Reduction
Program in 1992 to counter the risks of pro-
liferation posed by the legacies of the
Soviet Union. It quickly became evident
that the volume of work required greater
international participation, and the US
encouraged other allies to contribute to
these projects. Eventually the EU, UK,
Japan, South Korea, and Canada joined, as
did others. In 2002, the Global Partnership
Against the Spread of Weapons and
Materials of Mass Destruction, with now
23 partner states, became the primary
mechanism, although the US remains the
largest contributor (90 percent of the total
amount) to assistance in the biological
field. The US Cooperative Threat
Reduction Program engages the US
Department of Defense, Department of
State, Department of Energy, Centers for
Disease Control and Prevention, Agency
for International Development (USAID),
Department of Health and Human
Services, Department of Agriculture, and
the Environmental Protection Agency.

6. In his book Toxic Terror: Assessing
Terrorist Use of Chemical and Biological
Weapons, Jonathan Tucker points out that
one of the characteristics of terrorists who
are likely to resort to chemical and biolog-
ical agents is a Òcertain degree of innova-
tion in designing weapons and carrying out
attacks. . . . since the use of poison or dis-
ease represents a departure from tradi-
tional terrorist activity, groups that are
considering such weapons are likely to be
more creative in their thinking about vio-
lenceÓ (Tucker, 2000: 256). Central Asian
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terrorist groups participated in conven-
tional armed conflict in Tajikistan and
insurgencies in Kyrgyzstan and used con-
ventional bombing methods. The recent
suicide bombings could be interpreted as
a new kind of attack, but they are most
likely a result of ÒcopyingÓ Middle
Eastern terrorist groupsÕ tactics.

7. Often, countries avoid official recognition
of disease outbreaks. Thus, during a 2010
polio outbreak, Uzbekistan did report 147
cases of acute flaccid paralysis (AFP),
which can be a symptom of polio, but the
government waited four months to send
only 15 stool samples to accredited WHO
laboratories for confirmation analysis; all
were negative for poliovirus. Many of the
AFP cases in Uzbekistan occurred near the
borders with Tajikistan, Turkmenistan,
and Kazakhstan. This was a logical indica-
tion for epidemiologists that polio trans-
mission in Uzbekistan could not be
excluded (National Travel Health
Network and Centre, 2010; World Health
Organization, 2011).

8. The reasons why the former Soviet repub-
lics have been slow to adapt to multidisci-
plinary frameworks include: (1) a lack of
human resources within the responsible
government agencies; (2) a political culture
of strict vertical hierarchies that discour-
ages horizontal communication across
agencies; (3) internal confusion over
which government agency is responsible
for such collaboration, whether it is the
Ministry of Foreign Affairs or the
Ministry of Health; (4) a reluctance to con-
sult with experts outside the government
agency; and (5) the failure by international
partners to communicate the importance
of the new framework as a new way to con-
tinue partnerships.

9. The BWC does not have a verification
regime. Therefore Russia is not legally
obliged to give access to its biomedical
R&D facilities.

10. In 2008 regional experts established
BACAC to promote biosecurity and bio-
safety in the region and to share best prac-
tices. Please see more information about
BACAC at www.bacac.org.

11. Plague in this sense was used to refer not
just to the disease caused by Yersinia
pestis but also to other dangerous diseases.
More information about the history of the
Soviet anti-plague system, covering the
period from the late nineteenth century
onwardÑincluding its accomplishments,
organization, work programs, and responsi-
bilitiesÑis available in the study by Ben
Ouagrham-Gormley et al. (2008).

12. Please see more information about One
Health Initiative at www.onehealth
initiative.com.
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