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The interactions between the worlds of science 
and of diplomacy have increased in scope and 
significance over recent decades, leading to a 
focus on understanding the emerging field of 
science diplomacy1-4. Just over ten years ago, the 
United Kingdom’s Royal Society and the American 
Association for the Advancement of Science met to 
clarify what is meant by this term, science diplomacy, 
and to stimulate further study and analysis� They 
proposed a schema identifying three aspects of 
science diplomacy� Despite being criticised by 
scholars in Europe through the recent European 
Union project on science diplomacy4, the taxonomy 
proposed by the Royal Society and AAAS is widely 
used1-3� The three aspects are science in diplomacy, 
science for diplomacy and diplomacy for science� 
This classification into three separate types of 
science diplomacy is inevitably imperfect since many 
activities in science diplomacy are complex and 
stretch across these three classifications. 
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IN THIS PAPER we consider examples 
of international multilateral treaties that have 
needed the science of chemistry to reach 
agreements involving many governments� For 
the most part, they fall into the classification of 
science in diplomacy activities, that is, activities 
where science is crucial to achieve identified 
international objectives. In addition to the six 
international agreements discussed in this 
paper (Table 1), we can mention the Antarctic 
Treaty, signed in 1959 by twelve nations to 
ensure that the continent of Antarctica would 
be used exclusively for peaceful purposes with 
freedom of scientific cooperation, articulating 
a clear link between collaborative scientific 
research and the pursuit of peace� When 
US President Eisenhower called the 1959 
conference he declared the American aim to 
have Antarctica ‘open to all nations to conduct 
scientific or other peaceful activities there’ even 
though the State Department had been trying 
to find ‘a way through the labyrinth of compet-
ing interests and fierce rivals’ created through 
decades of competition and competing claims 
of sovereignty 5� Science was caught up in this 
rivalry, with the State Department noting in 
1962, that scientific knowledge had become 
the primary resource to be exploited in the 

Antarctic 5. A focus on science enabled the 
territorial issues to be put aside and the Treaty 
to be signed and, eventually, ratified by the 
various governments involved. Since 1959, 
another 42 countries have acceded to the 
Treaty and a Secretariat has been established, 
in 2004, in Buenos Aires6�

Thus, the Antarctic Treaty can be seen as 
an instance of science for diplomacy, science 
helping to resolve differences among nations. 
This is not an exclusive label in the context of 
science diplomacy, for aspects of the Treaty’s 
creation also reflect intense diplomatic efforts 
to ensure scientific research in Antarctica, that 
is, diplomacy for science�

This second mentioned type of science 
diplomacy activities, those labelled science for 
diplomacy refers to the creation of international 
science cooperation that helps international 
relations. In addition to a multinational context, 
striking examples of this form of science diplo-
macy can be seen most readily in bilateral rela-
tions between States. Thus, the establishment 
of diplomatic relations between Israel and 
Germany in 1965, barely 20 years after the end 
of the second world war, was built on a range 
of links within civil society in both countries� 
As noted in an editorial7 in the Israel Journal 

of Chemistry in 2015, ‘Scientific, technological 
and cultural links between Germany and Israel 
preceded and catalysed the establishment of 
formal diplomatic relations’� 

The third aspect of science diplomacy, 
diplomacy for science, concerns diplomatic 
efforts to gain access to international science 
facilities such as telescopes, synchrotrons 
and the like. An example of the need for diplo-
macy to develop an international science 
facility is the synchrotron established in Allan, 
Jordan, known as Sesame8� It is an interna-
tional facility, established through the auspices 
of UNESCO that brought together as member 
countries Cyprus, Egypt, Iran, Israel, Jordan, 
Palestine and Turkey� One can imagine the 
diplomatic challenges in reaching agreement� 
Sesame’s ambition is not limited to just scien-
tific research: the web site states that one of its 
goals is to build scientific and cultural bridges 
between diverse societies, that is, to contribute 
to a culture of peace. From this perspective, 
Sesame is an example, as is the above case of 
German-Israel science cooperation, of science 
for diplomacy�

The ubiquitous nature of chemistry means 
that chemists are involved in myriad inter-
national diplomatic matters� Chemistry is an 
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Agreement Web site (accessed 21 April 2021)

Montreal Protocol https://ozone.unep.org/treaties/montreal-protocol

Basel Convention http://www.basel.int/

Rotterdam Convention http://www.pic.int/

Stockholm Convention http://chm.pops.int/TheConvention/Overview/tabid/3351/Default.aspx

Minamata Convention https://www.mercuryconvention.org/

Chemical Weapons Convention https://www.opcw.org/chemical-weapons-convention/download-convention

Table 1: Internet addresses for the international Agreements discussed

important component of many trade issues, 
environmental issues and even security issues� 
Countries become involved in such interna-
tional issues to resolve matters of concern 
or dispute, often requiring the specialised 
knowledge and expertise of chemists. Thus, 
chemistry and diplomacy professionals have 
to work together to resolve diverse contentious 
issues of international significance. 

In this paper we provide several examples 
of international agreements where chemists 
and their expertise make crucial contribu-
tions� Many of these agreements emerge 
from international discussions, often under the 
auspices of the United Nations and its various 
specialized agencies� Such discussions can 
lead to the creation of an international treaty, 
often called a Convention, whereby countries 
agree to behave in certain ways� Sometimes 
these discussions extend over many years 
and, when the treaty is eventually signed, it is 
often referred to after the city in which it was 
finalised. The six international Agreements 
considered in this paper are listed in Table 1 
together with the relevant internet address�

The Agreements we have chosen to highlight 
here are ones where chemistry and chemists 
have been, and continue to be, closely involved. 

Antarctic Treaty meeting Beijing 2017

They are the Montreal Protocol that emerged 
from the Vienna Convention (for protection 
of the ozone layer), the Basel, Rotterdam 
and Stockholm (often referred to as the BRS) 
Conventions, the Minamata Convention and 
the Chemical Weapons Convention� The 
Montreal Protocol’s genesis began with the 
science research data collected initially in the 
Antarctic, on measurements of ozone in the 
upper atmosphere., confirming the signifi-
cance of the Antarctic Treaty 6

The Montreal Protocol on substances 
that deplete the ozone layer was opened 
for signature by States and regional eco-
nomic integration organisations (such as the 
EU) in Montreal in September 1987 and later 
at the UN Headquarters in New York. The 
authentic texts, in Arabic, Chinese, English, 
French, Russian and Spanish are held by the 
Secretary-General of the UN. The text of the 
treaty is accompanied by several Annexes 
listing the chemical compounds, mostly chlor-
ofluorocarbons but also their brominated ana-
logues as well as hydrochlorofluorocarbons 
and their brominated analogues, that are the 
controlled substances. One Annex lists the 
products that contain such substances and 
which are therefore covered by the Protocol: air 

conditioners in trucks and automobiles, refrig-
eration units, aerosols (except medical aero-
sols), portable fire extinguishers, insulations 
boards and pre-polymers. This list emphasises 
that the Protocol had considerable impact 
on many industries, globally, and could only 
have been successfully implemented with the 
cooperation between the chemical industry 
and their partner industries. By 2006, twenty 
years since its creation, the Handbook of the 
Montreal Protocol, prepared by its adminis-
trative secretariat within the UN Environment 
Programme, ran to 482 pages. The Montreal 
Protocol has been described as the world’s 
most successful environmental agreement� 
An analysis 9 by a long-serving adviser to the 
Protocol, a chemistry professor together with 
a colleague from the Australian government’s 
environment department, has highlighted the 
factors that contributed to its success, based 
on the cooperation and commitment by the 
international community, including chemistry 
and chemical industry� It has been accepted 
by all members of the United Nations, and the 
ozone layer is expected to return to 1980 levels 
by 2045-2060.

The Basel Rotterdam and Stockholm 
Conventions are often grouped together and 
today, share a web site: http://www.pic.int/� The 
first one negotiated was the Basel Convention 
on the Control of transboundary movements 
of hazardous wastes and their disposal� It 
was agreed in Basel in 1989 under the aus-
pices of the UN Environmental Programme. 
The Rotterdam Convention is also concerned 
with trade in chemical substances, creating a 
prior informed consent procedure for certain 
hazardous chemicals and pesticides in inter-
national trade, and was signed in Rotterdam in 
1998, also supported by the UNEP. The third 
Convention in this group, signed in Stockholm 
in 2001 concerns persistent organic pollut-
ants� These three Conventions have much in 
common, particularly involving organic and 
industrial chemists in their development and 
implementation�

The Minamata Convention on Mercury 
is also a Convention driven by environmental 
concerns, specifically the protection of human 
health and the environment from anthropo-
genic emissions and releases of mercury 
and mercury compounds� The concern for 
mercury was highlighted in the recognition 

https://ozone.unep.org/treaties/montreal-protocol
http://www.basel.int/
http://chm.pops.int/TheConvention/Overview/tabid/3351/Default.aspx
https://www.mercuryconvention.org/
https://www.opcw.org/chemical-weapons-convention/download-convention
http://www.pic.int/
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of the teratogenic effects of organic mer-
cury compounds formed in the waters of 
the Japanese town of Minamata and taken 
up the food chain to be present in fish eaten 
by residents� The severe birth defects in chil-
dren born from mothers who had consumed 
fish contaminated with these organo-mer-
cury compounds were powerful incentives 
to develop the Convention. The text of the 
Convention was opened for signature in 2013� 
The Convention seeks to stop the manufacture 
and trade of mercury-added products, listing 
them specifically in an Annex. Certain types 
of batteries, lamps, switches and cosmetics 
are also to be phased out. The major manu-
facturing processes using mercury are also to 
be phased out or modified to control any use 
or release of mercury� The goal is to remove 
mercury from its current uses, including den-
tal amalgam, and so this Convention has a 
considerable impact on chemical industry� It 
also leads to stockpiles of elemental mercury 
whose future requires careful consideration�

The Chemical Weapons Convention 
(CWC), that is, the Convention on the 
Prohibition of the Development, Production, 
Stockpiling and Use of Chemical Weapons 
and on their Destruction, has a different history 
from those of the Agreements outlined above. 
The CWC emerged from a lengthy historical 
process beginning in the 19th century with the 
Hague Conventions of 1899 and 1907, the first 
international treaties that addressed the con-
duct of warfare and explicitly forbade the use of 
poisons� The use of chemical weapons during 
the first World War (1914-1918) and elsewhere 
kept the issue on international disarmament 
agendas leading to the 1925 Geneva Protocol. 
Progress after 1925 was limited, as described 
in detail by Mathews 10� Negotiations for the 
CWC commenced in Geneva in 1972 but con-
cluded only in 1992 at the UN Conference on 
Disarmament� The CWC opened for signature 
in Paris in January 1993 and came into force in 

Agreement Date text agreed
No. FACS countries 
signed, ratified or 

acceded

Montreal Protocol 1987 28

Basel Convention 1989 26

Rotterdam Convention 1998 24

Stockholm Convention 2001 27

Minamata Convention 2013 25

Chemical Weapons Convention 1992 28

Table 2: FACS countries and the several Agreements
Note that while the Hong Kong Chemical Society and the Chemical Society located in Taipei are members of FACS their 
governments do not sign or ratify international agreements�

April 1997.The Organisation for the Prohibition 
of Chemical Weapons (OPCW) is the imple-
menting authority for the CWC. A significant 
feature of the CWC is its verification provi-
sions. Since entry into force of the CWC, over 
70,000 tonnes (98.5%) of declared CW stock-
piles have been destroyed and 9000 relevant 
chemical industry, production and research 
facilities have been inspected� Chemists of 
many countries were closely involved with their 
diplomatic colleagues in the negotiations to 
establish the treaty and to determine the scope 
of the chemicals and facilities to be subject 
to routine verification measures. The OPCW 
established a Scientific Advisory Board (SAB), 
consisting mostly of chemists, experts in their 
field relevant to the CWC� The 2019 list of 
members of the SAB includes chemists from 
five FACS member countries: Bangladesh, 
China, Japan, Pakistan, Philippines. More 
recently, a series of seminars and workshops 
(referred to as Science for Diplomats program) 
have been established within the OPCW to 
assist diplomats in their understanding of 

scientific and chemical concepts relevant to 
the CWC 11,12�

The then Director-General of the OPCW, 
Ambassador Ahmet Üzümcü, spoke at the 
FACS’ Asian Chemical Congress in Melbourne 
in 2017 on the challenges and achievements 
of the OPCW. The OPCW SAB has worked 
closely with IUPAC in preparing for the report 
of the SAB on developments in science and 
technology for the Special Sessions of the 
Conference of States Parties to review the 
Convention which have typically convened 
every five years. This and other SAB reports 
provide an up-to-date briefing for diplomats on 
the scientific and technological developments 
relevant to the CWC�

As of April 2021, the FACS has 31 chemi-
cal societies as members, with Timor Leste 
the most recent member, being accepted at 
the Taipei FACS meeting in December 2019. 
The geographic spread of member societies 
ranges across Asia, involving 28 member 
States of the United Nations. For Table 2, 
the maximum number of FACS countries 
having signed up to the several Conventions 
is thus 28. The data of Table 2 indicate that, 
within the geographic scope of the FACS, 
these chemistry-related Conventions have 
received widespread support, a compliment 
to the chemistry community of FACS. Two of 
them, the Montreal Protocol and the Chemical 
Weapons Convention have universal coverage 
across the FACS geographic spread. 

Several of the Agreements concern envi-
ronmental issues where chemistry is crucial 
in understanding and ameliorating dangerous 
pollution matters. The role of the chlorofluoro-
carbons in depletion of the ozone layer was an 
intense issue of public debate and controversy 
for many years before consensus was reached 
across industry, environmental chemists, polit-
ical actors and the broader community that 
could lead to the Montreal Protocol� The 1995 
Nobel Prize in chemistry was awarded to three 
chemists ‘for their work in atmospheric chem-
istry, particularly concerning the formation and 

Ozone concentrations in 2065 with and without the Montreal Protocol. Dobson Units 
measure the concentration of ozone in the atmosphere. Higher measurements of 
Dobson Units = more protection for the earth. Source: NASA Visualization Studio

https://www.opcw.org/sites/default/files/documents/CWC/CWC_en.pdf
https://www.opcw.org/sites/default/files/documents/CWC/CWC_en.pdf
https://www.opcw.org/sites/default/files/documents/CWC/CWC_en.pdf
https://www.opcw.org/sites/default/files/documents/CWC/CWC_en.pdf
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decomposition of ozone’ 13 � The trade issues 
behind the BRS Conventions had less global 
publicity but environmental concerns eventu-
ally led to these Conventions� The Minamata 
Convention will see the disappearance of 
mercury from the industrialised world�

The Chemical Weapons Convention 
emerged from concern for disarmament within 
the political and legal worlds concerning the 
law of armed conflict and international human-
itarian law. In all these discussions, the knowl-
edge and skills of chemists engaged with legal 
and diplomatic colleagues to resolve what 
needed to be done to negotiate the CWC and 
establish the implementation organisation, the 
Organisation for the Prohibition of Chemical 
Weapons (OPCW). The OPCW’s achievements 
were recognised with the Award of the 2013 
Nobel Prize for Peace ‘for its extensive efforts 
to eliminate chemical weapons’ 14�

It is impossible to count the number of 
chemists who have been involved in the 
development and the maintenance of these 
Conventions and Protocols, but they must 
surely number in the thousands Many of these 
would have come from our region across Asia 
and the south Pacific. On a more formal level, 
the international union for chemistry, IUPAC, 
has continuing cooperation with the OPCW, 
which also has a link to the Federation of 
European Chemical Societies (FECS). When 
the CWC was opened for signature in the 
January 1993, the FACS passed a motion of 
strong support for the Convention� The OPCW 
has been very active in developing guidelines 
for chemists faced with ethical issues in their 

professional life 15. These Hague Guidelines 
have received broad support within the inter-
national chemistry community� Considerable 
progress has been made on ridding the world 
of chemical weapons, but more work on dis-
armament still needs to be done� 

The Conference on Disarmament meets three 
times a year in Geneva and thirteen FACS coun-
tries are members of the Conference (Australia, 
Israel, Japan, New Zealand, Korea, Turkey, Iraq, 
Malaysia, Mongolia, Pakistan, Sri Lanka, Vietnam 
and China). Two other FACS countries regularly 
send observers (Philippines and Singapore). 
There is no doubt that FACS chemists are rele-
vant to the efforts of their diplomats!

Additional challenges remain for science 
diplomacy involving chemists� The con-
vergence of chemistry and biology poses 
particular challenges for controlling the emer-
gence of new chemical-biological weapons 
11. Another issue where chemists will be 
needed is responding to the current concern 
with controlling marine plastics pollution, a 
topic attracting global media attention 16� It 
is clear, as noted in the 2015 editorial already 
cited 7, that scientists, particularly chemists, 
can advance humanity in multiple ways, well 
beyond their obvious contribution to science 
and technology� ◆
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