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SCIENCE has always played an important role in international diplomacy, 
particularly in regard to weapons of mass destruction disarmament treaties. 

Yet science and disarmament often appear at odds. From a security perspective, 
scientific discoveries and technological advances bring forth concerns about 
“dual-use”1 potential that overshadow consideration of potential societal benefits;2 
and trends in multidisciplinary scientific discoveries (e.g., the “convergence” 
of chemistry and biology3, 4) are evaluated for their potential to challenge treaty 
implementation policies. Further widening the divide between science and 
multilateral disarmament diplomacy is the reality that most of the world’s 
scientific research is conducted outside disarmament treaty contexts. Nevertheless, 
disarmament needs science,5 and scientific practices can actually support the 
norms of disarmament. To this effect, we take a look at the Chemical Weapons 
Convention (CWC)6 with its implementing body, the Organisation for the 
Prohibition of Chemical Weapons (OPCW), and its Scientific Advisory Board (SAB) 
to illustrate the complementarity and tensions between science and disarmament.
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Origins

The CWC is one of three widely recognized (and in-force) international 
treaties that regulate the disarmament and nonproliferation of weapons of mass 
destruction, the others being the 1968 Treaty on the Non-Proliferation of Nuclear 
Weapons (NPT)7 and the 1972 Biological Weapons Convention (BWC).8 The nations 
supporting these treaties (the “States Parties”) include most of the world’s 196 
internationally recognized states, although the membership list of each treaty 
is not identical. All these treaties are underpinned by science and technology—
with scientific principles directly informing key articles, from the definitions of 
classes and categories of weapons, through to the articles that govern mechanisms 
and verification of compliance, inspection, and assistance and protection. Science 
likewise played a key role in the negotiation of all three treaties, providing a 
technical basis on which to inform policy.

The CWC was opened for signature in 1993 and entered into force on April 
29, 1997, with eighty-seven States Parties (plus another seventy-eight signatories 
taking steps to ratify or accede to the treaty subsequently); today there are 191 
States Parties, the most recent, as of August 7, 2015, being Myanmar. The treaty 
was created to eliminate an entire category of weapons of mass destruction by 
prohibiting the development, production, acquisition, stockpiling, retention, 
transfer, or use of chemical weapons by States Parties. These States Parties, in 
turn, must take the steps necessary to enforce that prohibition within their 
jurisdiction. Implementation revolves around a verification regime, agreed to by 
the States Parties, that allows international chemical weapons inspectors to verify 
the destruction of military stockpiles and to inspect chemical production facilities 
(including commercial facilities) meeting certain criteria within the territories of 
the States Parties.

States joining the CWC are obligated to disarm (destroy) existing chemical 
weapons stockpiles and to prohibit the use of scientific and technological 
advancements for any chemical weapons purposes. The treaty regime looks to 
technical experts to define methods of disarmament and oversight, basing technical 
cooperative agreements and assistance measures on scientific recommendations 
for best practices and implementation.

Scientific Advisory Board

Science, technology, and world events can change rapidly, requiring new 
insights and understandings on activities related to treaty implementation and 
necessitating that CWC treaty adherents have access to scientific advice. The need 
to “review scientific and technological developments that could affect the operation 
of this Convention” is explicitly stated in CWC Article VIII.9 To this end, the OPCW 
has as one of its subsidiary bodies the SAB. The SAB, an independent body that 
renders specialized advice to the OPCW director-general, has a membership of 
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twenty-five scientific experts nominated by States Parties and appointed by the 
director-general. The members serve up to two consecutive three-year terms in 
their individual capacity, not as a representative of a State Party. The board meets 
once to twice a year and has held twenty-two meetings since 1998, with the most 
recent in June 2015.10 

Every five years, the CWC States Parties hold a review conference on the 
implementation of the CWC. The SAB prepares a comprehensive report for 
submission to these conferences assessing developments in science and technology 
that are relevant to treaty implementation, with a focus on both benefits and 
challenges.11 The work of the SAB provides the OPCW with a connection to the 
greater scientific community—a critical need for sound assessments of new science 
and technology.

In the interim five-year periods between Review Conferences, the SAB is called 
upon to provide guidance on a wide range of issues—for example, riot control 
agents;12 medical treatments for blister and nerve agents;13, and, most recently, new 
science and technology with potential verification dimensions.14 Reports are made 
publicly available through the OPCW website,15 and SAB recommendations are 
considered by the director-general for further action, with any implementation 
undertaken by the OPCW Technical Secretariat.16, 17 Some recommendations 
move forward through initiatives within the OPCW. For example, suggestions on 
monitoring scientific developments have led to broader engagement of the OPCW 
with scientific communities18 and an informal science and technology newsletter;19 
and recommendations on enhancing science-themed engagement with policy 
makers prompted the launch of a series of “Science for Diplomats” briefings.20 

When SAB recommendations have a potential impact on treaty implementation 
policies, the States Parties themselves become involved, moving a technical 
recommendation into the realm of multilateral diplomacy. Two examples discussed 
here are the formation of chemical warfare agents as unavoidable by-products of 
chemical-production processes and the meaning of “produced by synthesis.”

Regarding unavoidable by-products, in 2012 the SAB reported that it is 
technically feasible for sulphur and nitrogen mustards to form in low concentrations 
(as impurities) in certain industrial chemical-production processes.21 However, 
sulphur and nitrogen mustards are both classified as Schedule 1 chemicals,22 or 
chemicals that can be used directly as or in the manufacturing of chemical weapons. 
While the low concentrations that form would be impractical to isolate,23 the 
production of any Schedule 1 chemical, irrespective of its concentration, is subject 
to the restrictions, declarations, and inspections set forth in the CWC; therefore, 
such impurities could have regulatory consequences.24 The SAB recommended 
establishing a low-concentration limit for Schedule 1 chemicals. After consultations 
with States Parties, a procedure for handling unavoidable Schedule 1 by-products 
was developed.25 
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Another area where SAB recommendations had potential treaty implications is 
in the meaning of the term “production by synthesis.” States Parties are obligated 
to submit declarations on industrial chemical facilities within their territories at 
which discrete organic chemicals (DOCs)26 are “produced by synthesis.”27 Because 
bulk and fine chemicals are increasingly produced with biologically mediated 
processes (e.g., microbial fermentation or enzymatic processes), the boundaries 
between classic chemistry and classic biology have become blurred.28 There are 
also inconsistencies in how States Parties declare facilities producing DOCs via 
bio-mediated production methods: some States Parties do not consider biologically 
based processes as being “production by synthesis” Because these declarations 
are inconsistent, the selection of facilities for inspection may also be inconsistent 
among States Parties.29 In this regard, the SAB endorses the view that any process 
designed for the formation of a chemical substance should be covered by the 
term “produced by synthesis.”30 The issue has been considered in temporary 
working groups of the SAB on the convergence of chemistry and biology31 and 
verification.32 These groups advised that the degree of relevance to the object and 
purpose of the CWC for bio-based facilities requires further assessment by the 
OPCW Technical Secretariat, the SAB, and the policy-making organs. At present, 
technical recommendations have been proposed and follow-up actions are being 
considered.33 

Scientific Collaboration and Capacity Building

Expertise in analytical science is critical for treaty implementation activities. The 
OPCW maintains a network of laboratories across currently seventeen of its States 
Parties to provide support for inspections and investigations.34, 35 Scientists from 
these laboratories work both independently and collaboratively, as demonstrated 
in a recent topical issue of a scientific journal related to their work in chemical 
disarmament.36 

The SAB and the designated laboratory system represent examples of 
international scientific collaboration intended to support and strengthen 
disarmament. These collaborations are valuable for maintaining an effective treaty 
regime, yet scientific collaboration itself, outside a purely disarmament focus, also 
plays a role in treaty implementation.

While the CWC came into existence to disarm and prevent proliferation 
of chemical weapons, it also promotes peaceful uses of chemistry to enable 
international cooperation for economic and technological development.37 To begin 
with, international scientific collaboration can build trust between States Parties, 
an important aspect of maintaining an effective treaty regime. Additionally, 
promoting scientific collaboration provides a platform through which inequality 
between scientific haves and have-nots can be reduced. Both the NPT (Article IV) 
and BWC (Article X) expressly promote scientific collaboration.
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Under Article XI of the CWC, States Parties will “undertake to facilitate, 
and have the right to participate in, the fullest possible exchange of chemicals, 
equipment and scientific and technical information relating to the development 
and application of chemistry for purposes not prohibited under this Convention.”38 
The OPCW supports Article XI through a series of capacity-building programs 
focused on developing countries and countries with transitional economies. These 
programs include analytical skills development courses; conference participation 
support; scientific equipment exchange; laboratory assistance; fellowships for 
scientists and engineers; chemical safety and security management courses; and 
small grants for research project support.39 From 2010 to 2014, 147 projects were 
directly funded or co-funded, with the International Foundation for Science, 
across countries in Africa, Asia, Latin America, and the Caribbean, demonstrating 
the programs’ reach.40 As of June 2015, these projects had resulted in fifty-seven 
publications in areas including green chemistry, chemical analysis, drug discovery, 
health, environment, food chemistry, and renewables. As these research projects 
generate publications and conference participation—which can also be supported 
through Article XI programs—the scientists gain exposure for their work; in turn, 
awareness of the OPCW and its disarmament mission is raised within scientific 
networks. Many States Parties can support the spirit of Article XI through other 
initiatives using mechanisms outside their disarmament-focused government 
agencies. 

The international cooperation and capacity-building aspects of treaty 
implementation would appear to benefit science and promote science diplomacy, 
thus begging the question: how well does it work? In practice, achieving 
disarmament and nonproliferation while promoting scientific and technological 
progress requires a carefully calibrated balance between rights and obligations.

Moving Toward a World Free of Chemical Weapons

In our twenty-first-century world, scientific and technological developments 
occur at an ever increasing pace, so fast in effect that laws, regulations, and 
treaties lag behind.41 This occurs across sectors and on a global scale, aided by 
the diffusion of technologies through globalized economies and an ever more 
“connected” world. The speed of scientific development and discovery is self-
reinforcing, such that states with developed and advanced science and technology 
infrastructure continue to technologically evolve more quickly than the ability 
of less technologically developed countries to catch up. In the disarmament and 
nonproliferation regime context, the difference is pronounced in terms of priorities 
between capacity building and nonproliferation. States with no weapons of mass 
destruction (“Non-Possessor States”) that find incentives for participation in 
these treaty regimes through the development and cooperation mechanism view 
capacity building as a higher priority than do the states possessing, or having the 
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technological capability to acquire, weapons of mass destruction; the latter states 
are likely to be the more advanced science and technology nations of the world.

These different sentiments are reflected in issues raised by States Parties during 
the meetings and conferences through which treaty implementation is reviewed 
and managed. The Non-Aligned Movement, which represents the largest bloc of 
States Parties in the United Nations as a loose political group, has called on the 
States Parties and implementing bodies to uphold their obligations to share science 
and technology, and submitted an action plan on the full implementation of CWC 
Article XI at the 2013 Third Review Conference. The plan called for a “steady 
increase, on an annual basis, of funding for the OPCW’s international cooperation 
and assistance programme through the regular budget.”42 Other States Parties 
responded by highlighting their financial contributions to capacity-building 
programs and their support for the provisions of Article XI.43 

As with so many aspects of diplomacy, the States Parties’ views on CWC 
Article XI remind us that despite agreement on intent and purpose—promoting 
international cooperation in support of CWC norms—there will always be debates 
on the particulars of States Parties’ obligations to a treaty, and how those obligations 
should be undertaken. 

Another question to explore is how scientific practices from outside the realm 
of disarmament intersect with treaty implementation. Scientific and technological 
innovation is more prominent across the globe than ever before in history, and 
barriers to communication are quickly dropping. We are seeing changes in the 
types and availability of technologies as well as changes in the regions of the world 
that bring forth innovation.44 

Investment in science and technology development, independent of region, 
provides opportunities for international scientific collaboration. As an example, 
China is third behind the collective twenty-eight European Union countries and 
the United States in total output of scientific and engineering publications;45 and a 
closer look at the Chinese publications, using data from 2010, shows that more than 
20 percent of these publications are co-authored with international collaborators—
with about 40 percent of these co-authored papers involving institutions in the 
United States.46 A study on patent applications noted frequent collaborative 
(internationally co-invented) patent filings associated with American companies 
opening facilities overseas—and especially in less-developed countries with 
weaker intellectual property protections.47 Likewise, such collaborative practices 
are found across scientific communities of all nations. What makes these trends 
and observations relevant in the disarmament context is that scientists, both 
academic and industrial, in their collaborative efforts across sectors and countries 
are indirectly promoting one of the norms of disarmament treaties—international 
scientific collaboration.

As the journey continues toward a world free of chemical weapons—some 90 
percent of declared military stockpiles have now been verified as destroyed, with 
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the remaining portion expected to be complete by 2023—the OPCW will focus 
increasingly on preventing the re-emergence of chemical weapons.48 To this end, 
further promotion of scientific and technological capacity building is critical. 
Scientists, for their part, are sure to continue increasing the pace and output of 
innovation through international collaborations—collaborations that support 
disarmament. This complementarity between science and disarmament, although 
strained at times, leaves us with continuing opportunities to discuss the varied 
nature of science and technology that generates security concerns. In effect, the 
OPCW as the overseer of CWC implementation could provide a platform for 
enhanced interaction among scientists and policy makers, thereby helping further 
extend the reach of science diplomacy. Science and disarmament may sometimes 
appear to be strange bedfellows, but the two can be mutually reinforcing in 
unexpected ways.
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