Science
January-March 2021

Vol 4 (3)			

ISSN : 2456-5318

Diplomacy
India’s Global Digest of Multidisciplinary Science

Science Diplomacy
A New Chapter in
IISF2020

Inside:
Perspectives
Essays
MoUs
News
Publications
Call for Proposals
Forthcoming Events

Cover Article //////////////////////////////////

Science Diplomacy - A New Chapter in IISF2020
Jyoti Sharmaa, Sanjeev Kumar Varshneyb

Senior Scientista, Head & Advisorb
International Cooperation Division, Department of Science and Technology
Ministry of Science and Technology, Govt. of India

The introduction of the ‘Science Diplomacy’ event at the 6th edition of the India International Science Festival
(IISF) 2020 aimed to spread awareness and sensitise governance and policymakers to accept the concept
of science and technology in diplomacy and give its due importance to nation-building. The event was
held online during 22-25 December 2020 and was successfully coordinated by the Department of Science
and Technology (DST), CSIR-National Institute of Science Communication and Information Resources
(CSIR-NISCAIR) and Vijnana Bharati (VIBHA). The event provided a platform for young men and women to
understand the nuances involved in this relatively new subject which has already made benchmark progress
in a series of India’s scientific successes. A huge step towards ‘Aatmanirbhar Bharat’, ‘Make in India’, ‘Digital
India’, ‘Startup India’, and other national programs which depend on the synergy of scientists, policymakers,
academicians, policy analysts, industrialists, economists, diplomats and technocrats.
In the 21st century, the role of science, technology, and innovation (STI) has become a fundamental
tool to balance the social, economic, technological, and financial resources of any nation. There are many
international issues like climate change, extreme weather, deforestation, health, and pandemic that need
the attention and trust of multi-stakeholders at the local as well as the global level. There is a growing need
for strengthened international partnerships on STI to be able to address the common issues and achieve
the objectives of Sustainable Development Goals (SDGs). India has committed to share its experience in
the field of STI with neighbouring countries through existing capacity-building programs and transferring its
affordable technologies to address the socio-economic needs of its neighbours. Recently, the announcement
of $10 million towards a COVID-19 emergency fund and distribution of COVID-19 vaccine under ‘Vaccine
Maitri’ (Maitri is Hindi for friendship) by Hon’ble Prime Minister of India, Narendra Modi has been the current
examples of how science diplomacy can be used for global welfare, which was incidentally the theme of
IISF2020. Going forward, Science & Technology will be instrumental in setting trade and economic agenda,
and Science diplomacy will be an indispensable part of all multilateral and bilateral diplomatic engagements.
During this event, the sessions were divided into three sub-themes: ‘Science Diplomacy for Aatmanirbhar
Bharat’; ‘Setting Science Agenda for Diplomacy during India’s Presidency of G20, BRICS & SCO’; and ‘Science
for Diplomacy and Diplomacy for Science’. A total of fifteen eminent policymakers, diplomats, researchers,
academics, and industrial leaders attended as panellists, and hundreds of students, researchers, academics
participated in all three sessions. Speakers provided their views on the role of science diplomacy concerning
economic growth, industrial research & trades, diplomatic relations, mega-science projects and gender
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equality. Apart from eminent speakers, Hon’ble Union Minister for Science and Technology, Earth Sciences
and Health and Family Welfare, Dr Harsh Vardhan; India’s G20 Sherpa, Mr Suresh Prabhu; and Secretary, DST,
Prof. Ashutosh Sharma also addressed the gathering and highlighted the importance of science diplomacy
for fostering national goals and enrich India’s image at the global level.
This cover article contains extended versions of talks of four eminent speakers from different sessions
of the event. These articles provide an overview of the evolution of science diplomacy and the significance
of the integration of science and technology cooperation in international relations with the perspectives of
diplomat, researcher, academia, and industrialist. The event also ran an Essay Writing Competition on the
topic ‘Necessity for Science Diplomacy’. This issue contains a few selected essay entries as well (p. 24—35).
Taken together, this set of articles meaningfully contributes to different perspectives of science diplomacy
and deepen our understanding of the multifaceted ways that we might strengthen our cooperation in the
context of diplomatic relations through the intervention of science and technology.

Science Diplomacy for Mega-science Projects

Dr Archana Sharma
Principal Scientist
European Organization for Nuclear
Research (CERN) CH1211
Geneva, Switzerland

The first particle accelerators were invented in the 1930s to provide
energetic particles to investigate the atomic nucleus structure.
Since then, they have been used to explore many aspects of
particle physics. Before the 1930s, there were a series of projects
investigating how accelerators could be developed. However, it
was not until 1930, inspired by Norwegian engineer Rolf Widerøe,
that 27-year-old physicist Ernest Lawrence created the first circular
particle accelerator at the University of California, Berkeley, with
graduate student M. Stanley Livingston. How ideas developed by a
Norwegian engineer came to life in Berkeley are tied to the impact of
science diplomacy in the advancements of research and development
worldwide.

SciTech DiploHub writes that science diplomacy, innovation
diplomacy, techplomacy, STI diplomacy and SciTech diplomacy are
all different ways of referring to the same thing: the use of scientific,
technological, and academic collaborations among countries, regions, and societies to address common
issues and to build sound international partnerships. Experts use various definitions for this concept;
nevertheless, science diplomacy has become an umbrella term that includes several kinds of researchbased, scientific, academic, and engineering exchanges among nations and societies. The most extended
definition, set by the Royal Society and the American Association for the Advancement of Science in 2010,
refers to science diplomacy as consisting of three linked strands: Science in Diplomacy: where scientific
know-how and evidence is used to inform and support foreign policy objectives; Diplomacy for Science:
where diplomatic efforts and resources are aimed at facilitating international scientific and technical
cooperation; and Science for Diplomacy: where scientific cooperation is used as a source of soft power to
strengthen or foster foreign relations.
Science diplomacy is not new, but it is more important than ever due to the scientific dimension of the
current global challenges. No nation-state can tackle any of these challenges alone, thus their foreign policy
needs to integrate new tools for a world of increasing scientific and technical complexity. Stemming from this
allusion from SciTech DiploHub, it is, therefore, necessary to explore the importance of science diplomacy.
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Why Science Diplomacy is Important
When the US Secretary of State John Kerry was about to negotiate a nuclear deal with Iranian diplomats
in 2015, the physicist, Ernest Moniz, US Secretary of Energy was beside him; his presence signifying the
growing interconnectedness between international diplomacy and science.
Unlike in the 19th century, when world peace depended on who had the most force, the future of global
peace hinges on the level of diplomatic relations between countries, and how scientific advancements are
now tied with cross-border knowledge sharing. This was why, unlike in the past, when each country and
its scientists guarded their knowledge fiercely and only opened it to allies, the development of the particle
accelerator saw multilateral knowledge sharing leading to the advancement of physics in ways which the
world had never known. It opened the world of science to mega-science without borders.
Understanding Mega-Science
Historians Lillian Hoddeson, Catherine Westfall, and Adrienne Kolb introduced the term ‘Mega-science’ to
characterize experiments that are of an unprecedented scale in terms of equipment, experimental groups,
and budgets; and that involves ‘strings’. By strings, the authors were not referring to the controversial ‘string
theory’; they meant that the experiments are not staged once and then disappear but continue to have an
evolving presence in an experimental program (a ‘string’ of experiments), and sometimes even no clear-cut
end. The experiment, so to speak, becomes a long-term fixture of the institutional stage itself.
The operational dimension of mega-science means that it is not just a partnership between two scientists
but also multiple researchers across different locations. The multifaceted level of knowledge sharing also
implies an openness between governments to encourage multilateral developments. While the growth and
advancement of mega-science have been sporadic across several continents, an economical visit to the
importance of physics-based mega-science is essential.

Mega-Science and Science Diplomacy for Global Development
While there are several examples, a very crucial example is the declaration of the Antarctic Treaty. The
Antarctic Treaty is a development of science diplomacy, which has merged with mega-science. In the
1950s, scientists working on developing mega-science projects saw the potential hazard of ignoring the
Antarctica continent. Although inhabited, scientists were worried that in the future, it may become the home
to newly discovered resources, or may be used as testing sites for nuclear energy projects. To prevent a
future escalation of conflicts, diplomatic scientists pressured governments to consider a treaty that would
prevent any such conflicts in the future.
According to the US Department of State, fortunately, international scientific associations were able to
work out arrangements for effective cooperation. In 1956 and 1957, American meteorologists ‘wintered over’
at the Soviet post Mirny, while Soviet meteorologists ‘wintered over’ at Little America. These cooperative
activities culminated in the International Geophysical Year of 1957-1958 (IGY), a joint scientific effort by
12 nations - Argentina, Australia, Belgium, Chile, France, Japan, New Zealand, Norway, South Africa, the
Soviet Union, the United Kingdom, and the United States - to conduct studies of the Earth and its cosmic
environment.
The AAAS Centre for Science Diplomacy also informs that scientific research and innovation are among
the most potent forces driving economic development and social change. While advanced scientific research
facilities are becoming larger and more complex which require more resources, funding for scientific
research is often not increasing in many countries during the timescale of these projects. Faced with these
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intimidating technical and financial challenges, science can either abandon its exploratory spirit or adapt
by fostering greater coordination and collaboration on a global scale.
The need for governments to put attention to mega-science and science diplomacy has been wellexemplified in Europe. In 2019, the Centre for Economics and Business Research (CEBR) carried out an
analysis to measure physics’s impact on the modern economy. CEBR discovered that physics makes a net
contribution to the European economy of at least €1.45 trillion per year and suggests that physics-based
sectors are more resilient than the broader economy. By analysing data available in the public domain,
CEBR found out that between 2011-2016 in 28 European countries, physics-based goods and services
contributed an average of 44% of all exports. According to CEBR, the top industries are shared as follows:
Germany 29%, the UK 14.2%, France 12.9% and Italy 10.4%. An important take away from this report is that
European countries invest at least €22 billion every year to keep this going. Some of these fundings come
from governments. And this once again proves the importance of science diplomacy.

Mega-Science and Science Diplomacy: What happens at CERN
The European Organization for Nuclear Research (CERN) is one of the world’s largest and most respected
centers for scientific research and research organization. CERN operates the largest particle physics
laboratory in the world. Physicists and engineers at CERN use the world’s largest and most complex scientific
instruments to study the basic constituents of matter – fundamental particles. Subatomic particles are
made to collide together at close to the speed of light. The process gives us clues about how the particles
interact and provides insights into the fundamental laws of nature. We want to advance the boundaries of
human knowledge by delving into the smallest building blocks of our universe.
AAAS Centre for diplomacy notes that while activities that can be considered science diplomacy have a
long tradition in Europe, the concept itself and the discussion about its benefits had gained traction during
the last decade when diplomatic services in Europe started to use the term explicitly. However, understanding
what constitutes science diplomacy and how it can best be used differs substantially between foreign
ministries and services across Europe. Only a few countries have published explicit science diplomacy
strategies.
CERN is a recognized example of peaceful international collaboration based on transparency, openness
and inclusion. The invention of the World Wide Web is emblematic of the spirit that drives advances in basic
science, which enable open innovation and education and connect the worldwide community through shared
values. A typical scientific community is self-organized and able to share the infrastructure needed by all.
The centrality of knowledge (scientific arguments in the global policy), long-term thinking, agile project and
risk management, even under harsh conditions of unpredictability, smart governance and social networking,
big data, considering alternative scenarios – these are all features and “goods” that belong to the scientific
world, but that also play a role in different contexts.
CERN has, therefore, proven that the future of mega-sciences is not just in national laboratories but in
collaborative research institutions. Like CERN, other institutions employ similar collaborative approaches
for mega-science projects. FAIR, the Facility for Antiproton and Ion Research in Europe, is one of the
largest research projects worldwide. FAIR is being built in Darmstadt, Germany. At FAIR, the matter that
usually only exists in the depth of space will be produced in a lab for research. Scientists from all over
the world will gain new insights into the structure of matter and the evolution of the universe from the Big
Bang to the present. FAIR is under construction at GSI Helmholtzzentrum für Schwerionenforschung. Its
existing accelerator facilities will become part of FAIR and will serve as the first acceleration stage. For
the realisation of FAIR, accelerator experts, scientists, and engineers of FAIR and GSI are working closely
together in teams worldwide.
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Like FAIR, ITER is building one of the most important mega-sciences projects that are also based on
science diplomacy. In southern France, 35 nations are collaborating to build the world’s largest tokamak,
a magnetic fusion device that has been designed to prove the feasibility of fusion as a large-scale and
carbon-free source of energy based on the same principle that powers the Sun and stars. The experimental
campaign that will be carried out at ITER is crucial to advancing fusion science and preparing the way for
the fusion power plants of tomorrow. ITER will be the first fusion device to produce net energy, maintain
fusion for long periods, and to test the integrated technologies, materials and physics regimes necessary
for commercial production. Thousands of engineers and scientists have contributed to the design of ITER
since the idea for an international joint experiment in fusion was first launched in 1985. The ITER members
— China, the European Union, India, Japan, Korea, Russia and the United States — are now engaged in a
35-year collaboration to build and operate the ITER experimental device, and bring fusion to the point where
a demonstration fusion reactor can be designed.
Like CERN, FAIR and ITER, other important projects are the US’s Fermilab, LIGO, SKA, and the TMT
observatory.

India in the Middle of Mega-Sciences and Science Collaboration
Unbeknownst in some quarters, India is collaborating across the world to execute mega-science projects.
India is currently collaborating with CERN, Fermilab and on some other critical mega-science projects. India
understands what the future of development needs and India takes a front seat in these participations.
To wit, India launched a multi-city travelling mega-science exhibition - Vigyan Samagam. By the end
of January 2020, seven mega-projects were exhibited that India has been and will be collaborating. The
projects are Large Hadron Collider (LHC) at CERN; Facility for Antiproton and Ion Research (FAIR); India-based
Neutrino Observatory (INO); International Thermonuclear Experimental Reactor (ITER); Laser Interferometer
Gravitational-Wave Observatory (LIGO); Thirty Meter Telescope (TMT) and Square Kilometre Array (SKA).
It is noteworthy that India’s Prime Minister Modi intends to build a $5 trillion economy by 2024-2025.
While the plan covers several industries, there is an urgency and importance to the role of physics and
mega-science that contributes to 12-17 % of EU industry output. It is fascinating and important, not just as
a fashion statement but because India is long due to immerse itself in mega-science wholly.
Mega-sciences is not only dependent on collaboration but also on sustainability. As India collaborates
with top scientists to develop technological spinoffs with far-reaching impact both on society and the
economy, it is also vital that organizations like the LifeLab Foundation are supported to help groom India’s
next global collaborators. LifeLab Foundation has, for instance, reached over 25,000 participants in over
150 schools across the country, providing outreach, scholarships and creating innovative curriculum
consolidation. As I like to say, physics is a vehicle, and we must keep driving it to pick up and drop off as
many passengers as we can. All of this starts today.
Conclusively, the development of physics and mega-science through science diplomacy at an international
level will foster global peace and encourage economic advancements. Therefore, governments need to
enforce necessary science diplomacy-focused plans, not just for their self-interests but also for global
peace. This development has become very necessary and will continue to become important if the world
continues to seek sustainable science solutions. Governments that, however, decide to hoard information
and prevent collaboration will suffer from their isolation. Global peace will no longer be dependent on might
but cooperation. And this collaboration will be led by science and scientists.
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Science Diplomacy: Perspectives
from the Private sector

Bharat Joshi

The year 2020 has catalysed the adoption of new technologies and greater
scientific discussion in daily life. Work from home and more informed
everyday public-discussions based on scientific facts of the current
pandemic are examples of this. Going forward, the digital economy will
be the core of the economy- here and now- not just a niche for potential
in the distant future. For the rest of the world, as much as for India,
cooperation on innovation will determine the efficacy of response to
our biggest challenges - economic growth and employment, climate
and sustainability, resilient and robust supply chains. These challenges
will need to be addressed and overcome at various levels, including G2G
(Government-To-Government), B2B (Business-To-Business) and G2B.

India’s success story with the India Stack - Aadhaar, Direct Benefit
Transfer (DBT), Unified Payments Interface (UPI), is well recognised
globally. Japan is trying to learn from India and replicate the same digital
government platform. India’s unmatched ability to demonstrate proof of
concept and scale will remain a potent and determining factor for new and emerging scientific solutions.

Executive Director
JCurve Ventures Pvt Ltd

Apart from Japan, Germany also has been a great partner for India in science cooperation. At the G2G and
academic level, there has been great support and cooperation, both ways. The German Centre for Research
and Innovation (DWIH), New Delhi, is a network of 18 German research organisations, universities, funding
bodies, and research-based companies. It was established almost a decade ago by Dr Torsten Fischer of DFG,
as a single stop for Indo-German collaboration. It is noteworthy, that Germany established DWIH only in five
countries, India being one of them. These are a network of German organisations, universities, and researchbased companies and provide a joint platform for German innovation leaders, showcase the capabilities of
German research, and connect German researchers with local cooperation partners. Already, Joint citations
of Indian scientists in international cooperation are amongst the highest with German colleagues, while
Project funding collaboration is intense between the Department of Science and Technology (DST) and
German science organisations.
Further, Indo-German Science & Technology Centre (IGSTC) was established by DST and the Federal
Ministry of Education and Research (BMBF), Germany to foster innovation through Indo-German R&D
networking including, industrial research partnership in PPP mode. This provides a far-sighted approach
to collaborating with the private sector - both academia and industry. These platforms would serve as
important frameworks for fighting the challenges of the 21st century in collaboration with friends and allies.
Coming from a background of logistics, connectivity is one of the most defining features of the 21st
century. Not only physical connectivity - optical fibre cables, aviation routes, and railroads - but digital also,
as the world exponentially moves towards hyper-connectivity with machines (IoT) and AI (Decision making).
Satellite communication has been active for the last 50 years, but recently it saw a big boost. The coming
years will witness a launch of approximately 20,000 satellites, according to Forbes and Science News (among
others). This mesh of satellites will augment 5G (already more than 100M subscribers are active globally)
and enable the next wave in Human and Machine connectivity and Automation through hyperconnectivity.
India has recently liberalised the space sector to private companies - and already big companies and
startups alike are taking initial steps towards making India a greater space powerhouse. The new Indian
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National Space Promotion and Authorisation Centre (IN-SPACe) was formed to assess the need and demand
of private players, including educational and research institutions, and explore ways to accommodate these
requirements in consultation with the Indian Space Research Organisation (ISRO). Applications of space
technology include railways, road and bridge construction, agriculture, housing, telemedicine, disaster
management, and accurate weather forecast.
India’s previous experience in leapfrogging stages of technology lifecycle can again be instructive for
many of our friends. For example, developed economies in Europe still have to see fiber rollout and access
to broadband in rural locations but could go straight to satellite connectivity.
Innovations in Space communication and cost reduction (Reusable Launch vehicles) have made it
feasible to compete with 5G and fiber rollouts. New satellite technologies have made satellite powerful
and lighter, with low latency, massive broadband capacity, and seamless connectivity possible - and at a
fraction of the cost, it used to be in the 20th century.
The private sector’s entry into the Space connectivity race is changing the dynamics of the Space
connectivity industry. To take just 3 examples:
•

Amazon’s BlueOrigin is on a mission to launch 3,236 satellite constellations for internet connectivity.

•

SpaceX (Elon Musk) has launched Starlink for providing broadband communication service to remote
locations, airlines, and the replacement of inter-continent fibers. Starlink constellation will have up to
12,000 satellites.

•

OneWeb is bringing connectivity and broadband communication networks to communities, governments,
and businesses. OneWeb recently recovered from bankruptcy and was saved by the UK government
and a major investment by Bharti (Indian Telecom giant). OneWeb is looking at a constellation of 650
to 2,000 satellites.

The role of the private sector in this and other areas will continue to lead to healthy competition and
cost-efficiency. It will also provide the global backbone to broadband connectivity to global enterprises,
governments, sea and air travel and logistics, remote and rural access. The deployments of faster broadband
will revolutionize the human and machine active connectedness.

Science Diplomacy and Indian Industry
The significance of science diplomacy is growing and there is no iota of
doubt that science diplomacy is a way of constructively engaging various
nations to solve common and critical problems. For India, it will certainly
be of great importance, considering our ambition as well as the potential
to achieve an important position on the global stage. Is science diplomacy
overlapping business diplomacy? How is the Indian industry affected by
international scientific projects? Can we strengthen the Indian Industry by
leveraging science diplomacy as a tool? We need to analyse further to gain
more insight into these points.

Miheer Ghotikar

Director
HD Fire Protect Pvt. Ltd.

Indian industry has come a long way, from the economic liberalisation
in the early 90s to the beginning of industrialisation, to the growth of the
Indian Information Technology (IT) industry, to the foreign trade to becoming
the world’s fastest-growing economy in 2014. While recently India has
achieved an important position in the world, in several sectors including
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pharmaceuticals, IT services, auto-manufacturing, organic chemicals, etc. There is no second thought about
India’s prominent role in post-COVID-19 activities. India has imminently played a critical role in working
with many other nations towards the research, development as well as distribution of COVID-19 vaccines.
Indian industry has always been considered as a contender to China when it comes to becoming a
hub for the manufacturing, outsourcing of global businesses, foreign investments as well as a potential
of being a very large market. But if India put some of the facts together, it does have a long journey ahead
to stand neck to neck with the neighbour. At this moment, this journey does not seem to be easy, as China
is playing in a different league altogether. Chinese growth has been driven by some of the world’s highest
investment rates. This has in turn made possible both an industrial as well as an infrastructure revolution
in China. When it comes to China, its industrial GDP is around 35% of the $14 trillion economies, which is
nearly double India’s total GDP. In 2018, China exported $2.5 trillion in goods while it imported $2.13 trillion.
Roughly Chinese exports are six times Indian exports.
This is achieved by the enormous scale of manufacturing and its immense influence on several countries
worldwide. Now, many countries are dependent on China for numerous critical items in various sectors.
It could be engineering goods, electronics, infrastructure, or pharma and chemical. Many infrastructure
projects are being executed by Chinese EPCs in various countries in Africa, Asia, and the Middle East. The
“One Belt One Road programme” is a $124bn Chinese project aimed at facilitating trade and investment
links between Asia, Africa, and Europe. Made in China 2025 program seeks to engineer a shift for China from
being a low-end manufacturer to becoming a high-end producer of goods. Chinese investments in research
have surged. Beijing created more than 900 innovation funds that collectively planned nearly $350bn of
new R&D investments. Today, China seems to be ahead of US NSF in terms of funding for research. While
on the other hand, it is not easy to supply products to China because China has been having compulsory
certification 3C or CCC approval requirement. The process to get it as a foreign vendor is long and tedious.
So, China has somehow closed its doors to its market, enabling local manufacturers to offer their products.
COVID-19 has taught many lessons. It is re-shaping the way in which countries are thinking about their
strategy as well as dependency on other nations. In the beginning, there was a lot of criticism about China
downplaying the virus. This has caused a backlash in many countries. This somewhat weakened position
of China is a “blessing in disguise” for India. Can India attract more investment, considering this as an
opportunity? China offers integrated models like land, quality & cheap labour, and sophisticated logistics.
India needs first-rate infrastructure and an ecosystem to support businesses and requires more reformation
in policies, basic infrastructure & easy access to power, water, labour, and internet. India has great potential
and ready to showcase and promoting ‘Make in India’ products. Instead of comparing with Chinese business,
Indian industry may learn from countries like Germany that how to integrate science and innovation with
manufacturing to achieve development and economic goals.
The creation of Aatmanirbhar Bharat is a vision of the Prime Minister and the campaign has just achieved
momentum. While it also goes in line with “Make in India”. But where are the realistic data to make most of
the essential goods in India? Let us take examples of some of the critical technologies.
Semiconductors are required in most industries, from computers, machinery, medical devices,
transportation, and countless other products. Compared to developed nations, India still does not have the
manufacturing know-how of semiconductor manufacturing, design, foundry technology and largely import
these items and only assemble those here. Many of such semiconductor foundries are in China, Taiwan,
and Korea, where the units are advanced, and at a massive and incomparable scale. Lithium-ion batteries
are also an important component for the future of the automobile and electric cars. China, Japan, the US,
Korea are the largest manufacturers of lithium-ion batteries while China has been very active in sourcing
lithium. China’s Xinjiang TBEA Group Co Ltd holds a good amount of stake in Bolivia’s state lithium company
YLB. However, India’s contribution is negligible and would remain at number 16 in 2025.
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Indian pharmaceutical and fine chemical industries are largely dependent on Chinese imports for their
raw materials. Today, over 60% of India’s pharmaceutical imports are Active Pharmaceutical Ingredients (API)
and intermediates, with almost 70% coming from China. The global pharma industry is around $1.3 trillion
and within that, generics is around $270 billion and India accounts for 3% of the global pharma sector which
is at $40 billion today. To be self-reliant in the medical device industry, there is a need to develop indigenous
technological & scientific solutions. Science diplomacy may facilitate India’s projection to become a $5
trillion economy by 2024 by 9-10% growth every year.  
There are many small and medium-sized research companies in other countries that are ready to transfer
their in-house technologies. Industry federation and organisations like the Federation of Indian Chambers of
Commerce & Industry (FICCI), the Chartered Insurance Institute (CII), Engineering Export Promotion Council
(EEPC), Basic Chemicals, Cosmetics & Dyes Export Promotion Council (CHEMEXCIL) etc. may facilitate
industries for a process of technology transfer or procurement through Indian missions abroad. It could be
licensing, technology transfer, or complete purchase. It would become a joint venture with collaboration,
including government, corporates, and academic institutions.
Science diplomacy may also help in the export of made-in-India products. The role of Engineering,
Procurement, and Construction (EPC) companies are critical in international trading. However, India’s
EPC business in Africa and the Middle East is quite lower compared to China and Korea. The creation
of an appropriate ecosystem conducive to foster scientific development and innovation in the industry
remains very vital. The international industrial research programs with close collaboration with the relevant
industry would fasten this process. This will help to provide a common platform to the researchers, Indian
entrepreneurs, industry, and government.
With the ‘Vocal to Local’ campaign, each country is encouraging local manufacturing and becoming
independent. As countries need to address increasingly complex challenges that are some-how linked with
science and technology, scientific engagement, and diplomacy between countries. Innovation, research
and development, accessibility of new technologies, infrastructure development, and attraction of foreign
investments remain very important goals for India to achieve. Thus, the focus on diplomacy in science shall
continue to be an increasingly imminent and important matter in the years to come.

Science Diplomacy and Gender: A Case Study of
the British Council
Science diplomacy and gender have increasingly been talked about
together, as issues around women, particularly inclusiveness and leadership
that were discussed in the UN Conference in 1935, are discussed even now.

Jaya Goyal

Head
Higher Education and Society
(National), British Council, India

India stands at the rank of 112 out of 153 countries in the Global Gender
Gap Rankings 2020, by the World Economic Forum. As per a UN report,
India tops the world in producing female graduates in Science, Technology,
Engineering, and Mathematics (STEM) but ranks 19th in employing them. It
means we have good numbers of women ‘studying science’ where almost
40% of science undergraduates are women in India, but the gap widens for
women ‘doing science’ in the workforce.
Only 25% of women are in science faculty positions in universities.
And women make up only 14% of scientists, engineers, and technologists

January-March 2021 | Science Diplomacy

9

employed in R&D institutions in India. The global average for the same is 28.4%. It calls the “leaky pipeline”
and results in a loss of not only a talented workforce, but a huge missed opportunity in diversifying the
STEM workforce which is so critical for Innovation.
Even though of the 461 awardees of the most prestigious Shanti Swarup Bhatnagar Prize for science
and technology since 1958, only 15 have been women, they are the celebrated women of science, to inspire
today’s science graduates, especially women, to not give up either studying science or doing science, as
a career choice.
The gender gap mentioned above is not only true for India but the entire world. This is the reason that
supports the sharing of best practices among nations to promote and empower women in science. Therefore,
gender in science diplomacy is not a matter for women per se or a policy choice, but of urgency to plug the
leaky research and innovation pipeline.

Interventions through India-UK ties
The British Council’s purpose is to build connections, understanding, and trust between the people of India
and the UK through three core pillars: arts and culture, education, and the English language.
The council in-turn benefits by bringing the best of the UK to the world & vice versa! After Brexit, India
continues to be a priority country for the British Council’s operations worldwide. Values of mutuality,
complementarity and trust are at the core of its operations in over 100 countries. Diplomats from either
side often cite this fact that India and the UK share a ‘Living Bridge’ which is fundamentally made possible
through Science, innovation and education.
As part of international science cooperation – which comes under “Diplomacy for Science”, from early
on, British Council recognised the significant challenges facing women to move into, and work in, Science &
STEM subjects across the world. The UK also has a legislative framework in place in form of the International
Development (Gender Equality) Act 2014 that makes it a legal requirement to ensure that its international
programmes are gender-sensitive to be minimum and gender transformative.
The Council has established programmes to support
women and girls in STEM around the world, designed with a
lifecycle approach along with interventions targeted at both
individuals & at institutions. This is reflected in its theory of
change framework for gender equality mentioned in Figure 1.

F
Individual Interventions
On individual interventions, it starts from inspiring young
girls to stay in STEM, supporting women working in STEM
fields, and finally working on the Institutional factors that
can encourage women in academic leadership to emerge.

Figure 1. Theory of Change for Gender Equality
(Source: British Council, 2019)
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This is part of its Equality, Diversity, and Inclusion (EDI)
strategy which sits at the heart of the British Council’s
work. Under the ‘Education’ pillar, the British Council’s
science work connects the UK with India through numerous
programmes that have contributed to Science Diplomacy
& Gender:
10

Starting from girls, the Council leads the English and Digital for Girls’ Education programme (EDGE),
which aims to improve life skills for adolescent girls in marginalised communities in South Asia. EDGE
achieves this through developing English confidence, proficiency, and digital literacy, as well as social skills
and awareness of rights.
In 2018, as part of the 70th anniversary in India celebrations, British Council constituted the 70th
Anniversary Scholarship programme. The scholarship provided funding to young women in India to study a
Master level STEM subject at a UK university. A cohort of 104 young Indian women STEM scholars studying
Masters in 44 UK Universities, met with the then UK Prime Minister, Theresa May (Figure 2).

Figure 2. With then UK PM Theresa May, London
Third, the Newton Bhabha Fund delivered women in science programme in partnership with the Indian
Institutes of Science Education and Research (IISER), Pune. The programme generated avenues to retain
trained women workforce in science. It targeted women who are making a transition from education to
scientific careers, a stage where there is maximum attrition. The programme trained 370 women scientists
to continue to remain in the STEM workforce by upskilling through 3 professional avenues - science
administration & management, science journalism and science policy.
Newton Bhabha Fund’s flagship programmes like ‘Ph.D. Placement Programme’ and ‘Researcher
Links Workshops’ with Indian Ministries – Department of Science & Technology (DST), Department of
Biotechnology (DBT), Indian Council of Medical Research (ICMR), Indian Council of Social Science Research
(ICSSR) – has a women participation at the rate of 44% in India which is quite encouraging.
UKIERI-Phase III, another key bilateral programme in Higher Education between the UK partners like
Department of Business Energy & Industrial Strategy (BEIS); UK involved administrations and Indian
partners like Ministry of Education (MoE), DST, Ministry of Skill Development & Entrepreneurship (MSDE),
All India Council for Technical Education (AICTE), and University Grants Commission (UGC) has women as
students (46%) and as researchers (36%) in its research and innovation partnerships between the UK and
Indian universities.
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Institutional Interventions
In terms of institutional interventions, globally,
the British Council delivers ‘FameLab’, a science
communication programme in over 30 countries. There
is consistently higher participation of female scientists
who become talented female role models to inspire
other women and girls to follow a STEM career. This
year the winner of FameLab International 2020 was
Switzerland, won by an Indian Scholar studying there.
The potential of initiating this programme by the British
Council India as another bilateral one looks promising.
The second institutional intervention under Science
& Gender is Athena SWAN, which stands for Scientific
Women’s Academic Network. It is a charter aimed at Higher Education Institutions in the UK to ensure
women scientists progress to senior roles by removing obstacles to their advancement, equal pay, and
mainstreaming support, through action at all levels. Advance HE UK is the organisation that manages this
and grades institutions on silver, bronze, and gold standards as per a gender equality assessment criteria.

Athena Swan in the UK
British Council helped develop the idea with the Knowledge Involvement in
Research Advancement through Nurturing (KIRAN) Division of DST to have a
similar framework for the higher education and science sector in India. These
discussions resulted in the co-creation of project GATI – Gender Advancement
in Transforming Institutions. The Council also signed a partnership agreement
with DST to implement GATI as a pilot project in India – initially for 20
institutions funded by DST and later, extending it to all 90 institutions.
As evident, fostering science diplomacy & gender outcomes are demonstrated by the design and
delivery of all these programmes between India and the UK. It is made possible by the fact that the UK and
India co-own, co-fund and bilaterally determine the research priorities of these programmes. Such science
cooperation programmes that include gender as its shared vision and responsibility hold great promise to
foster goodwill and build productive long-term international relationships between India and the UK.
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Diplomacy
Sena Galazzia and Peter F. McGrathb*

Associate Programme Officer, UNESCO-TWAS, Italy
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The World Academy of Sciences (UNESCO-TWAS) and the InterAcademy
Partnership (IAP) are closely linked. While TWAS hosts one of the secretariat
offices of IAP at its headquarters in Trieste, Italy; as an academy of science,
TWAS is also a member of IAP. TWAS, however, is dedicated to building
scientific capacity in the South, on the understanding that having access to
local expertise and local understanding is the best way for nations to tackle
their science and technology (S&T)-related challenges. TWAS also focuses on
building the capacity of young scientists in the South to engage in science
diplomacy. IAP, on the other hand, promotes the use of the best available
scientific knowledge in national, regional and global policymaking. Both
organizations are also dedicated to promoting the use of S&T to achieve the
UN 2030 Agenda, the Sustainable Development Goals (SDGs).
In this article, we argue that for the international science community to
move concretely towards sustainable development outcomes, they must
work towards developing a practice of Science Diplomacy that is based
on three tenets: international scientific knowledge and methods, a local
experience which we characterize borrowing James Scott’s notion of metis,1
and an unwavering commitment to SDG#17 (Partnerships for the Goals)
and SDG#10 (Reduced Inequality). By doing so, we can tackle both fast and
slow-burn issues in science diplomacy, effectively working towards progress
across the SDGs, supporting women in science, and welcoming refugee and
displaced scientists.

Science Diplomacy and the SDGs
The issues behind the SDGs run along with a gamut of time-scales. SDG#13 as well as the Paris Climate
Accord commits countries to ‘Climate Action’, while SDG#14 commits them to protecting ‘Life Below Water’,
and SDG#15 to protect ‘Life On Land’. Global responses to these issues, which are playing out over decades,
have been similarly laboured.
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In the case of the current COVID-19 pandemic, however, there was just one month between the report
of a cluster of cases of pneumonia in the city of Wuhan, China (31 December 2019), and the World Health
Organization (WHO) Director-General, Tedros Adhanom Ghebreyesus, announcing that the outbreak (caused
by a virus we now know as SARS-COV-2) constituted a Public Health Emergency of International Concern
(PHEIC) (on 30 January 2020).2 The first reported infection outside China was in Thailand (13 January 2020)
and by March, the WHO announced that more than 100 countries had been affected. At the time of writing
(31 March 2021), the WHO is confirming 127,877,462 cases and 2,796,561 deaths.3
One would think that a PHEIC that emerged and spread so quickly and has reached such global
proportions would have generated a concerted global science diplomacy response. Despite the best efforts
of the WHO to coordinate such a response, in fact, quite the opposite happened. Countries unilaterally closed
borders and issued travel restrictions (in most cases, too late), and there was a scramble by many nations
to secure personal protective equipment (PPE) that would allow, especially, health care workers and other
front-line personnel to carry on their work in safety.4-6
The lack of international cooperation, even after the insistence of the WHO and other bodies (including
IAP ), seems to have been a failure for science diplomacy. If nations cannot work together during such a
rapidly-developing international emergency and when the public can judge politicians’ words and actions
almost in real-time, then how can countries be persuaded to work together when the emergency is perceived
to be more slow-burning such as climate change or biodiversity loss?
7

Refugee and Displaced Scientists
As international science organizations, TWAS and IAP have both acted quickly in response to the COVID-19
pandemic.8,9 They are also both collaborating (also with the International Science Council, ISC) on a ‘slowburn’ science diplomacy issue – the case of refugee and displaced scientists.10
The movement of people across borders, often fleeing war or civil strife, is increasingly accompanied by
those fleeing the effects of climate change.11 Some even argue that the ongoing Syrian civil war has been
in part caused by climate change.12,13 Among those forced to leave their homes under such circumstances
are scientists, engineers, medical personnel and other highly-trained individuals, as well as those perhaps
still undertaking PhD studies. Such individuals are national investments, especially in poorer countries
such as Yemen. The TWAS-IAP-ISC initiative aims to promote ways in which such people can continue their
studies and research wherever they end up and thus, remain up-to-date to assist in rebuilding their home
countries when it is safe for them to return.
Indeed, COVID-19 has highlighted the need for joined-up thinking in these two matters of science
diplomacy – a rapidly-spreading pandemic and ongoing migration of trained professionals forced from their
home countries. As of April 2020, for example, there were some 14,000 Syrian doctors in Germany alone
who were waiting for their qualifications to be approved before they could practice in Germany.14
In this context of global displacement, the pandemic has highlighted both existing and new vulnerabilities
for those who fled as well as for those left at home. Significant reductions of remittances caused by illness,
lockdowns and limited opportunities for migrants to work had the knock-on effect of reducing access to
health services back home. Thus, containment in one country may have even led to the epidemic spreading
elsewhere.15
Despite the fundamental differences between the COVID-19 crisis and the global refugee crisis, both
the pandemic and the need for more joined-up policies and programmes to assist refugee and displaced
scientists have a common underlying challenge: How can countries be encouraged to work together on these
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two (and other) issues of science diplomacy? What tools and practices can they use? In working towards a
more level playing field in the international arena, and towards a truly global, and sustainable, development,
science diplomacy can be a key tool and method for building partnerships, equity and equality. How do we
improve our practical knowledge and experience of these methods and make the most out of the science
diplomacy framework? After all, this is built into Agenda 2030: SDG#17 calls for Partnerships for the Goals
and SDG#10 calls for Reduced Inequality, both of which, alongside the more thematic SDGs, are a rallying
cry for global equity and sustainable development.

Vaccine Diplomacy
By 12 January 2020, China had publicly shared the genetic sequence of the SARS-COV-2 virus. This quickly
allowed other countries to start research and development of vaccines, using both traditional methods as
well as testing out new techniques such as mRNA vaccines. Thanks to massive financial support from
both public and private sources, the science advanced rapidly and within a year several countries and
pharmaceutical companies have run their vaccines through clinical trials and successfully registered them
for rollout. But now that we have the vaccines, we are seeing a repeat of the PPE scramble, with concepts
such as vaccine nationalism and vaccine apartheid emerging, despite the best diplomatic efforts of GAVI
(the Vaccine Alliance), the Coalition for Epidemic Preparedness Innovations (CEPI) and WHO’s joint COVAX
agenda.16
Vaccines and vaccine science have been used before to improve relations between countries more
usually considered as having strained relations. For example, during the height of the Cold War, the USA and
USSR enabled scientific exchanges between vaccine researchers. These exchanges led to the US-developed
oral polio vaccine being produced in the USSR and rolled out in trials large enough to prove its efficacy.17
The rest, as they say, is history, as polio has since been eradicated from all but two countries of the world.
For many years India and Pakistan, too, have had strained relations. But a meeting between two TWAS
Fellows, Dorairajan Balasubramanian of India and Anwar Nasim of Pakistan, led to the availability of the
Indian made hepatitis B vaccine in Pakistan, where millions of people were at risk from the disease – a
chapter that the two eminent biologists call ‘Vaccines for Peace’.18
But as rich, developed countries are buying up available stocks of COVID-19 vaccines, developing
countries are struggling to source stocks for their populations. This is leading to a state of so-called
‘vaccine apartheid’, even though the latest epidemiology models tell us that we will not emerge from this
pandemic until at least 75% of the global population is vaccinated with even coverage across all countries.
As many experts have put it: “Covid anywhere is covid everywhere.” And leaving pockets of infections going
uncontrolled keeps alive the possibility of the emergence of new strains that may be resistant to our arsenal
of new vaccines. To avoid a ‘vaccine treadmill’, all nations must collaborate to ensure that vaccines are
made available on an equitable basis. Signing up and acting in compliance with the COVAX initiative is the
best way to achieve this. To promote this agenda and to ensure that nations will work together to ensure
health equity, even after COVID-19, IAP has joined the Sustainable Health Equity Movement (SHEM) and is
working with the WHO, among others on promoting this idea.19

Women, Displacement and Science
The overarching aim of the TWAS-IAP-ISC refugee and displaced scientists initiative is to support affected
scholars and thus protect science itself. In this context, it is important to remember that both the global
refugee crisis and the pandemic are having a disproportionate effect on the work, scientific outputs and
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productivity of women scientists, in different yet similar ways. Academic mobility having largely come to a
halt with the pandemic, many scientists around the world have seen their research, their fellowships, and
teaching work suspended. As lockdowns and teleworking orders pushed such scientists to work from their
homes, it is women who have shouldered the largest share of childcare, housework, and so on. For displaced
scientists likewise, following a flight from their home countries, both male and female scientists have seen
their careers interrupted. All crises tend to exacerbate gendered dynamics, and women in particular struggle
to re-activate their scientific careers.
If career advancement in the sciences is largely based on the number and quality of publications and
the ability to obtain funding for new projects, and this is basically incompatible with being the primary
caretaker for children20, it is easy to see how both COVID-19 and forced displacement can both take a toll.
Needless to say, this is a monumental loss for science.
It is old news that we live in a highly interconnected world. The links between climate change, rainforest
destruction, zoonotic disease, and forced displacement are all in front of us, easy for any of us to grasp
in 2021. As we move into the next phase of this pandemic, with highly unequal vaccine production and
distribution underway across the planet, and all the while our refugee and displaced colleagues continue
struggling to reach safety and resume their scientific research, we believe that effective science diplomacy
can help us through these challenges, enabling us to build a more unified global scientific community.

Concluding Remarks
In his classic ‘Seeing like a State’, James Scott explores two distinct types of knowledge: metis and techne.
Scott defines metis as a “wide array of practical skills and acquired intelligence in responding to a constantly
changing natural and human environment.” In essence, metis can only be learned by practice, and “the
practices and experiences of metis are almost always local”, and “applicable to similar but never identical
situations”.1
Working towards equitable and sustainable development via science diplomacy is not only a possibility,
it is rather our duty as members of the international scientific community. Yet this call to action is not based
on a naïve cosmopolitanism: it is based on a very pragmatic understanding of the possibilities that science
diplomacy opens before us.
As the renowned historian and philosopher Yuval Noah Harari wrote in his book ‘21 Lessons for the 21st
Century’, “To have effective politics, we must either de-globalise the ecology, the economy and the march
of science or we must globalize our politics. As it is impossible to de-globalise the ecology and the march
of science, and since the cost of de-globalising the economy would probably be prohibitive, the only real
solution is to globalise politics.” 21
If we consider our metis here as a unique ‘bundle’ of practical knowledge that we can acquire by doing
science diplomacy in specific local contexts, building on global scientific knowledge and networks, then it
is these local to global experiences and practices of science diplomacy that we must cherish, share and
unconditionally implement.
Harari didn’t use the term ‘science diplomacy’, but if we take his concept of ‘globalising politics’ to tackle
science-related issues such as ecology and appreciate it alongside a unique science diplomacy metis, then
that can help us shift towards an increasingly equitable, pragmatic and novel global science diplomacy
practice, one that is truly ready to face the incredible challenges that our planet is facing.
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Perspective ////////////////////////////////////
Role of Science Diplomacy in Building Bridges to
Respond to Emerging Challenges
Manju Seth

Former Ambassador and Consul General of India
As the world rapidly transforms into a technologically connected global
village, led by innovative scientific and technical advancements impacting
every sphere of life, it is essential to ensure balance, equitable sharing of these
innovations and a sustainable development model across the globe. Science
and Technology (S&T) are part of the ecosystem in any country, though with
varying degrees of sophistication and availability of resources. However, the
developed countries have generated path-breaking products including the new
emerging artificial intelligence-based technologies, blockchain, cryptocurrency,
and many more are emerging from the innovation woodwork every day. It has
been achieved through an ecosystem that has tapped the best talent from
all over the world, encouraged and incentivised innovation, and research and
development (R&D). Keeping track of the humongous number of new R&D
outcomes being brought out in every country is a challenge to the scientific community. This is where the
Indian Diplomatic missions can play a crucial role. The concerned diplomats need to be sensitised and
made aware of the role of the embassy in interacting with the S&T community, R&D institutes, premier
science universities and industrial bodies in the country of their postings and be quick to link them with
the Indian counterparts so that collaborations could be worked out for a mutually beneficial outcome. The
scientists and technical teams with domain knowledge need to be fully involved in the technical aspects
while leaving negotiations and agreements to the diplomats, who in turn need to be fully cognizant and
familiar with the technology and innovation requirements best suited for India in the face of emerging
challenges in every sphere. The concept of science practitioners as diplomats may or may not always
be in the best interests of the countries involved in S&T collaborations and hence the involvement of
career diplomats is important for the best outcomes. S&T is an effective tool to aid diplomatic efforts,
as an element of a county’s soft power, in order to increase its influence and create goodwill, while being
mutually beneficial.
While Science diplomacy is enjoying increased recognition as an important device in the conduct of
foreign policy, there is a contestation regarding the concept of science diplomacy, which involves a broad
spectrum of policy perspectives and practitioners of diplomacy and ‘science diplomats’. Most countries
lack a science diplomacy policy, which is impacted by both domestic and geopolitical dynamics, and often
gets equated to only the concluding of scientific cooperation agreements as tools of science diplomacy. As
a diplomatic activity, science diplomacy refers to the practice of using science and technology in diplomacy
to foster dialogue and cooperation between nations, individuals and organisations to develop international
relations.1 Science diplomacy has been extensively practised to address issues such as climate change,
sustainable development, space and nuclear cooperation and more recently in response to and handling
of the Covid-19 pandemic. Ideas that technology transfers need to be always from the Global North to the
Global South sometimes hinder achieving optimum outcomes and create a bias against a lot of innovative
work being done in the countries of the Global South, including in India. There are many instances of
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frugal engineering and low-cost solutions to seemingly insurmountable problems being developed in India
which need to be married with the advances in AI, etc. to come up with robust workable and beneficial
solutions in healthcare, agriculture, sanitation, renewable energy solutions, especially in remote areas and
for sustainable growth and development.
Pursuant to India’s quest to build bridges and partnerships, it is observed that India’s bilateral
cooperation in S&T with various countries is based on S&T agreements signed between the Department
of Science and Technology (DST) with about 80 countries. However, only 44 or so agreements are being
actively implemented due to various reasons and are usually dealt with and followed up by the DST without
involving the Missions. The Department of Atomic Energy (DAE) and the Department of Space (DOS) also
have agreements with many countries for joint projects and sharing of data, etc. For space and nuclear
cooperation, there are officers posted by DOS and DAE to some embassies abroad to coordinate and
implement specific projects as was the case with France. The present deployment of designated officers
in the embassies is small and as much of the S&T cooperation is handled directly from headquarters,
projects tend to be sporadic and not part of any long-term plan or strategy; added to this a lack of follow
up on agreed programmes or projects leads to these falling off the radar. Currently, there are Science
divisions headed by Counsellors in the Missions in Russia, the USA, Germany and Japan, thus leaving a
huge untapped area for possible regular collaboration with some other countries like France, Switzerland,
Israel, South Africa, South Korea, etc., where extensive R&D and innovations are ongoing in cutting edge
technology in areas of India’s interests. It is, therefore, imperative for India to expand its Missions’ capacity
to handle the work related to Science Diplomacy.
India’s Science Diplomacy practice follows several modes which include bilateral programmes and
multilateral initiatives with the EU, ASEAN, BRICS, G-20, IBSA, BIMSTEC, etc. as also collaborations with
international organisations like UNESCO, The World Academy of Sciences (TWAS), UN Commission on
Science and Technology for Development and the OECD. The setting up of a New and Emerging Strategic
Technologies (NEST) division in the Ministry of External Affairs (MEA) is a positive step as it is mandated to
act as the nodal point of coordination for Innovation and Science diplomacy related to new and emerging
technologies which could impact India and assess their foreign policy and international legal implications
to leverage the benefits for India’s emergence as an innovation hub and tech-enabled country. However,
the many challenges to achieving this need to be overcome through learning from the experiences of other
countries and deft negotiations involving all stakeholders to obviate any lacunae. The Global Innovation and
Technology Alliance (GITA) set up jointly by the DST, Technology Promotion Board and the Confederation
of Indian Industry (CII) as a Public-Private Partnership (PPP) initiative aims to catalyse innovation and
R&D collaborations including soft funding for technology development, acquisition and deployment. It
has launched bilateral programmes and joint industrial R&D funds with Canada, Finland, Israel, Italy, the
Republic of Korea, Spain, Sweden, the UK and the EU in various strategic sectors that are key to the Industrial
Revolution 4.0 and is an important element in facilitating innovation and science diplomacy.2 This is much
needed to ensure that both government and non-government scientific organisations, academics and
science entrepreneurs be brought on board to harness and learn from best practices and models already
being followed in these countries.
The Science, Technology and Innovation (STI) ecosystem proposed to be created in India through the
implementation of its upcoming 5th Science Technology and Innovation Policy has as its key dimensions
Open Science, capacity development, financing, research, innovation and entrepreneurship, equity and
inclusion, international STI engagement, STI governance, etc. to meet the vision and aspirations for a new
contemporary scientific temper and temperament. As stated before, this calls for learning and adapting
from the best practices of other countries like the EU, OECD countries, and others who have been able
to integrate STI and R&D with industry and entrepreneurship to come up with innovative solutions and
targeted technology best suited to the specific issues facing the country.
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India’s innovation ecosystem is improving through linkages and partnerships with both developing
and developed countries but there is a need to further align foreign policy goals with the rapidly evolving
domestic technological innovations and scientific advancements to use these as a tool to promote trade,
build partnerships with businesses both within and outside the country and making India more competitive,
especially in a rapidly transforming technological world and dynamic geopolitical scenario. India’s Science
and Innovation diplomacy were on display during the Covid-19 pandemic crisis and helped to build bridges
along with short and long term collaborations to counter this global threat through direct Government to
Government initiatives as also through the PPP mode as seen in the case of Vaccine Diplomacy. India
has the talent in the spheres of S&T and Diplomacy and with many diplomats coming from a technology
background, they come with some domain knowledge. With some training in the area of scientific and
innovation strategies and negotiations and working in close consultation with the key S&T Ministries,
Departments and industry bodies, these trained ‘science diplomats’ could transform the architecture of
India’s Science and Innovation diplomacy for a win-win outcome to enable India to harness STI to evolve
cost-effective solutions to deal with emerging challenges, both domestic and global, in the fields of climate
change, sustainable socio-economic development, access to education, clean water, renewable energy,
etc.
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Addressing Global Challenges
through Science Diplomacy and
Knowledge Diplomacy
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Never before has the world come together to fight a common challenge such as
today. What the efforts by many world leaders at different time intervals could
not do, has been done by a virus. Unfortunately, though climate change has been
a common threat to human existence for quite some time, it has failed to unite
people across due to its differing implications on different parts of the world.
That way, The Coronavirus has been a leveller; it has affected all (at least most)
countries, rich and poor, developed and underdeveloped, equally. The disruption
caused by COVID-19 finally has brought the world together for a common cause.
This new reality has given a new impetus to science diplomacy, where the
non-state actors have gotten into action to support state actors in their hurried
search for solutions through the turbulent times. It is the coming together
of higher education institutions, research organizations and all stakeholders including pharmaceutical
companies and other industries that have set a new high in international collaborations. Though national
interests do surface in making the solutions available, the search for answers has been on common ground.
Between Science Diplomacy and Knowledge Diplomacy
The question raised here is if the pandemic raised the bar of and for science diplomacy and if it brought the
idea of non-state actors led cooperation to centre-stage? Of course, academics continue to define science
diplomacy in various ways: science in diplomacy, diplomacy for science and science for diplomacy1 and
debates around it continue. If diplomacy for science emphasizes the primacy of the state in facilitating
scientific cooperation, science for diplomacy emphasizes the prominence of non-state actors, the scientific
community. Though these are matters of academic debates, when it came to actions on the ground, at
least during the pandemic, they worked simultaneously with both state and non-state actors functioning
in unison for a common purpose – unearthing causes for the pandemic and finding remedies.
Science diplomacy as an idea that lies at the intersection of science and international relations has
posed new challenges to the age-old ideas of classical diplomacy. Science, by its very nature, is public and
value-neutral. Therefore, when it enters the realm of international relations, either it has to alter itself or
redefine international relations. For a long time, science diplomacy has only played a supplementary role
in international negotiations. Most of the bilateral agreements signed between countries and regions of
the world will have mentions about scientific exchanges, scientific cooperation, but as tail-enders in the
documents. If positioning within a negotiated document is any indicator of significance, the pandemic may
bring a considerable shift in this order.
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One reality that has surfaced in recent times is the importance of non-state actors in negotiations
between nations and regions. These non-state actors have kept politics at bay and have shown their ability
to connect with all with an ‘open science’ approach.
It would be interesting to see if these non-state actors can be depended on while addressing other
global challenges like climate change, hunger, poverty, illiteracy, population explosion, etc.? Can science
diplomacy enable humankind in addressing these global challenges?
The central problem of science diplomacy has been definitional. What does science in science diplomacy
comprise? Is it only natural sciences? Or, does it encompass social sciences? These questions also get
enlarged when science, technology and innovation are combined during policy formulations thus leaving
the humanities and social sciences experts wondering if they are also a part of this global exercise.
It is at this point that a few scholars like Jane Knight2 are proposing the idea of knowledge diplomacy
as a more comprehensive approach to replace science diplomacy where universities or higher education
institutions as actors take this discourse beyond the usual science, technology rhetoric to include
internationalization of higher education, research and innovation.
It is in knowledge diplomacy that universities as actors connect with others through the instrument
of internationalization of higher education (IHE) and engage worldwide to address the global challenges.
It is different from science diplomacy in the fact that it is more encompassing in terms of disciplines and
activities of actors and is heavily dependent on the non-state actors. In that sense, it is more a bottom-up
approach than top-down diplomacy for science, in particular. However, it does require a policy framework
to facilitate it, although universities remain as driving forces.

Addressing Global Challenges and Internationalization of Higher Education (IHE)
Sustainable Development Goals (SDGs) accepted and driven by the United Nations since 2015 try to address
global challenges through 17 goals, 169 targets and 231 indicators. Among them, SDG4 — inclusive and
equitable quality education, and SDG17 — strengthening global partnerships for the implementation of
these goals form the basis for building the argument for knowledge diplomacy.
Global Citizenship Education (GCED) – target 4.7 particularly speaks about civic learning involving
the active participation of students in addressing global challenges of social, political, economic and
environmental nature. It is aimed at creating a global consciousness that in turn may help to tackle the
global challenges collectively. GCED can be made possible through IHE which by its very nature has diversity
at the centre of all activities if driven in its spirit.
Though GCED can also be a part of the school education, its role gets magnified at the higher education
level as the understanding of problems can be followed by actions to address and, therefore, the role of
higher education institutions becomes prominent.
With education entering the realm of international relations, and HEIs turning to be non-state actors in
effectuating regional or global cooperation, the relation between the state and universities becomes very
important.
Universities, both those funded by the state and run otherwise, have always aspired for autonomy and
this at times has been defining their relationship with the state. But the aspiration to collaborate globally
requires support from the state and therefore, an interaction between the state and the universities on
matters of global and national importance and a shared understanding forms basis for further action.
Therefore, IHE does not remain as only global aspirations of universities but a mission co-driven by the
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state and the universities. What it needs is a consensus on discerning global challenges and finding ways
of mitigating them.
IHE thrives in an environment where strategic infrastructure exists to facilitate it and policy coordination
to augment it. It is in this direction that higher education regionalism is emerging as a new reality. Harmonizing
higher education within regions with the cooperation of state actors, non-state actors and at times the
supranational actors and coordination of national policies, has come to redefine the higher education
landscape. The efforts of the European Union, the African Union and ASEAN in harmonizing higher education
systems are already providing them with an edge over others in dealing with challenges.
These are matters of details and the only concern is that the agenda for coming together is not lost in
creating mechanisms to come together through policy coordination. At times, it is also possible that these
efforts can have a homogenizing effect and affect the diversity that they wish to achieve, to begin with.
One thing is clear, addressing global challenges is possible only as a collective exercise. Knowledge
diplomacy, bringing together efforts of state and non-state actors like universities, can create an environment
for a healthy exchange of knowledge. It is when there is disagreement on the global challenges and
their implications, that SDGs can come in handy to provide a common platform for understanding policy
coordination. Driven with faith and commitment to SDGs, international cooperation in the field of education
led jointly by both states and universities, can ensure humanity’s endurance through challenging times.
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We have often heard the light-hearted definition of a diplomat as “one who can ask you to go to hell in such
a way that you’ll actually look forward to the journey.” This, however, does not take into account ‘Science
diplomacy,’ which could be used to prevent the conversion of our planet into hell. When nations are at trade
wars, and deglobalisation is the new trend, inclusive Science, Technology, and Innovation (STI) diplomacy
is the need of the hour. It forges ties and fosters genuine collaborative efforts to tackle common enemies
like ‘Global Warming’ and ‘COVID-19’. Political and ideological conflicts can deter countries from engaging
in meaningful interactions. But Science always comes to the rescue. History is proof of the fact that even
after exhaustion of all political options, science extended its hand of friendship. Yes! I am referring to 1975’s
historic handshake in space between the Russian Cosmonaut and American Astronaut aboard the ApolloSoyuz test project, even at the peak of the cold war.
Time and again, Science has proved that it is above the trivial Homosapiens’ conflicts. Take the example
of the European Organization for Nuclear Research (CERN) particle physics laboratory where German and
Israeli scientists worked together for the first time after the Nazi regime; Synchrotron-light for Experimental
Science and Applications in the Middle East (SESAME) laboratory in Jordan, where the need for development
and harnessing each other’s scientific knowledge brought together Israel, Iran and other Middle Eastern
countries which otherwise were at loggerheads. It is well known how science was one of the major reasons
for the fall of the Berlin wall. Science has the uniting power to establish meaningful partnerships across
borders, thus enabling faster discovery and a safer world. The Atacama Large Millimeter Array (ALMA) Radio
Telescope and Square Kilometre Array (SKA) observatory projects, the International Space Station, and
various other scientific projects prove that Science can be the cake on the diplomacy’s menu and can be
savoured as science diplomacy.
Science Diplomacy: A three-layered Cake
The need for Science diplomacy can be visualised as a three-layered cake encompassing vital aspects.
Firstly, evidence-based mapping of national priorities before deliberating on international platforms such
as, India’s ‘not-for-profit’ public-private partnership (PPP) venture - Global Innovation and Technology Alliance
(GITA) - works in this direction and implements several bilateral programmes and funds on strategic and
emerging sectors key to Industrial Revolution 4.0. The ‘Make in India’ initiative benefits highly from diplomatic
engagement through technology transfers, particularly in the defence sector.
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The second layer comprises cross-border interests, including disaster management, biodiversity
protection, connectivity and trade. The Delhi Declaration for the transboundary protection of the Asian
Rhino between India, Bhutan, Indonesia, Malaysia and Nepal was one such effort. Launching the GSAT-9
‘South Asia satellite’, India reaffirmed the Indian Space Research Organisation’s (ISRO) scientific prowess
and geopolitically strengthened its ‘Strong Neighbourhood’ policy.
Thirdly, addressing global needs and challenges. The Intergovernmental Panel on Climate Change
(IPCC) and the Sustainable Development Goals (SDGs) supported by the UN’s Technology Facilitation
Mechanismare classic examples of massive collaborative scientific, environmental, and diplomatic efforts
towards achieving common goals by pooling needs and resources. The emerging digital technologies and
escalated cyber terrorism threats highlight the need to strengthen diplomatic contacts and work closely
to solve problems together. India has meaningfully engaged with its counterparts worldwide, including
international collaboration for mega-science projects and telemedicine services in Sub-Saharan Africa. She
has played an impressive role as the pharmacy of the world, and particularly during these difficult times,
India can become a beacon of accessible drugs, traditional medicines and low-cost medtech devices like
‘Prana-Vayu’- the indigenously developed ventilator by IIT Roorkee. India used ‘Bhabhatron II’ as a Science
Diplomacy tool by gifting the tele-cobalt radiotherapy unit to Myanmar, Vietnam, Malawi, Kyrgyzstan, Kenya
and Madagascar for treatment of cancer.
The Three Flavours of Science Diplomacy
The Royal Society, London and the American Association for the Advancement of Science (AAAS) present
Science diplomacy in three flavours-

‘Science for Diplomacy’ where scientific co-operation is leveraged as soft power for fostering
international relations.

-

‘Diplomacy for Science’ where diplomatic efforts aim to facilitate international scientific and technical
co-operation.

-

‘Science in Diplomacy’ where scientific know-how and evidence enables informed foreign
policymaking.

Transnational scientific collaborations are achievable by diplomatic efforts to fight common enemies
like natural calamities, epidemics, climate change, etc. Having experienced the disastrous impact of climaterelated floods and droughts, India should take the lead to prevent a generation of climate refugees. More
institutes on the lines of the International Crops Research Institute for Semi-arid Tropics (ICRISAT), should work
towards climate-resilient technologies. The Indian Technical and Economic Cooperation (ITEC) Programme
has been impressive in Science Diplomacy through global capacity building. When former Afghan president
Hamid Karzai, Myanmar’s State Counsellor Aung San Suu Kyi and other Indian educated international
leaders speak endearingly about their experiences as students in India it also highlights the need for using
education as a tool for diplomacy.
Ingredients of Indian Science Diplomacy
The International Cooperation Division of the Department of Science and Technology (DST) plays a major
role in India’s international S&T engagements with over 80 bilateral STI agreements and several multilateral
and regional engagements. India’s Ministry of External Affairs has highlighted the need for STI diplomacy
by setting up the New and Emerging Strategic Technologies (NEST) division. Likewise, the Office of the
Principal Scientific Adviser to the Government of India, the Ministry of Electronics & Information Technology
(MeitY), the Department of Biotechnology (DBT), and the Department of Scientific and Industrial Research
(DSIR) also initiate international STI co-operation activities, mega-science projects, funds, etc. Besides, the
Newton-Bhabha, WellcomeTrust, and other organisations exhibit track II backchannel diplomacy engaging
non-governmental, informal contacts to achieve common grounds without official negotiations’ hurdles.
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India needs to be more proactively involved in Science Diplomacy and leverage the active STI engagements
like the India-US-Israel initiative on digital leadership and innovation, the Brazil, Russia, India, China and
South Africa (BRICS) STI Framework Programme, the India-European Union (EU) Innovation Partnership,
Association of Southeast Asian Nations (ASEAN)-India Innovation Platform and so on.
Space missions have particularly demonstrated Science diplomacy. Out of the 104 satellites launched
by India’s PSLV C-37, 101 were international customer satellites from the USA, South Africa, Netherlands,
Switzerland, Israel, Kazakhstan and UAE. Science Diplomacy is particularly essential for Ungoverned Spaces
lying beyond any central government’s reach, including outer space. The International maritime law was
codified by the United Nations Convention on the Law of the Sea (UNCLOS). The Antarctic Treaty 1959, United
Nations Office for Outer Space Affairs’ (UNISPACE) stay as the icing on the cake of Science diplomacy to
maintain global peace and make the planet more beautiful for the next generation.
If All is Well, then Why isn’t Science Diplomacy a Cakewalk?
Why did Greta Thunberg remark, “How dare you fool us with your fairy tales?” She attempted to awaken an
entire generation to realise the need to frame the motto of ‘sustainability’ and put it into action. This clearly
indicates that the United Nations’ efforts have not been articulated into tangible results and how global goals
have failed to entail outcome-oriented and realistic strategies, monitoring, and evaluation mechanisms. If
results have to be witnessed for global welfare, regional, subregional and local science and environment
advisors should take on the role of science diplomats and become the key linking intermediaries between
international agencies and the external affairs ministries.
The lack of diversity and inclusivity in leadership structures is yet another cause of concern. Most
vulnerable countries lack the capacity and resources to build an effective STI ecosystem and hence have not
yet pushed for Science diplomacy on a large scale. It is high time that political leaders worldwide understand
the urgency of promoting inclusive Science diplomacy to sort global problems. The failure of the United
Nations Framework Convention on Climate Change (UNFCCC) COP25 reveals that political diplomacy can fail
even when our very existence is threatened. A clear STI diplomacy roadmap is essential for an emerging
economy like India to tackle global challenges while protecting national interests. With the International
Solar Alliance (ISA), Bonn Challenge and other agreements, India is emerging as a champion campaigner
for global causes and must continue its efforts in this direction. Just like the India International Science
Festival (IISF) 2020, Science diplomacy too celebrates the joys of science, technology, engineering, and
mathematics (STEM) that can provide solutions to improve our lives. STI needs to trickle deep into India’s
foreign policy agenda to augment domestic capabilities, boost self-reliance, revitalize the economy, and
celebrate a truly ‘Aatmanirbhar Bharat’. I believe Science diplomats can do much better by learning the art
of compromise in the words of Ludwig Erhard, “Dividing the cake in such a way that everyone believes he
has the biggest piece.”

Dr Swati Gupta

Scientist B
Epidemiology and Communicable Disease Division, Indian Council of Medical Research,
New Delhi, India
We are living in the most unprecedented times. The tragedy of COVID-19 has a profound effect on the lives
of billions of people globally. Millions have lost their lives, the financial and mental stability of people has
been disrupted, ultimately affecting the global economy. Since the SARS-CoV-2 virus from Wuhan city of
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China has crossed the international borders and created havoc in the entire world, science diplomacy for
laying down the policies and advisories has got special attention. The battle against this new virus with
initially no information of its origin, etiology, transmission, diagnosis and treatment, the international support
and exchange of available information and technology through science diplomacy formed the foundation
to deal with this pandemic.
“Diplomacy” refers to the management of international relationships whereas “Science Diplomacy” is
the amalgamation of both science and diplomacy in which diplomacy benefits the exchange of scientific
knowledge and information and supports the expansion of science and technology (S&T) internationally
and S&T aids in maintaining diplomatic relationships and influences the exchange of other non-scientific
facets like cultural exchange, tourism, trading, etc. Science diplomacy is a mode to develop international
relationships wherein appropriate information to the diplomats is conveyed regarding the emerging scientific
evidence and newer tools available for tackling various challenging scientific and non-scientific issues. This
helps them to best leverage the in-house strengths of the country and accordingly helps them in building
international ties. Through science diplomacy, it has become possible to globally share the discoveries
and interventions which through timely collaborations make the best use of resources of one country and
foster the development of other countries. Besides, this helps in avoiding the exhaustion of time and limited
resources in developing similar technologies. Moreover, science diplomacy also gives the opportunity to
underdeveloped and developing countries to advocate and share their inventions for global acceptance
thus, favouring the development of international ties and economic progress.
The COVID-19 pandemic has presented an excellent example of the use of science diplomacy for global
benefit. Diagnosis of COVID-19 could have been a nightmare if the inter-country exchange of required
reagents and information could not be made available. World Health Organization (WHO) alerted the world
with the COVID-19 pandemic and declared it as a public health emergency of international concern (PHEIC).1
Furthermore, updates by WHO on cases, death rate and recovery rate of COVID-19 helped various countries
in developing preparedness plan.2 Centres for Disease Control and Prevention launched the advisories on its
website which facilitated other countries to use the available information.3 It is through science diplomacy,
the availability of data related to COVID-19 has been made mandatory to publish on a public forum by
reputed international journals even before its submission to the journal for publication. Implementation
of such policies made all the information available to the countries and bolstered their combat strategies.
During COVID-19 pandemic, we realized the need and urgency for a vaccine more than ever, but not every
country is self-sufficient (monetary and non-monetary) to fulfil its vaccination needs. Through the history of
vaccine development, we have learned that vaccine development could take years to decades. Along with
this, any prospective vaccine candidate requires millions of dollars in clinical trials and a huge amount of
time and efforts in getting desired approvals. Therefore, through science diplomacy, the relevant data on
vaccine research/clinical trials can be shared and understood to get the desired approvals for the import of
vaccine from other countries. One such example is the Japanese Encephalitis (JE) vaccine, i.e. “SA 14-14-2”
which was first developed in China. After WHO approval, many countries, including India, the Republic of
Korea, Sri Lanka, and Thailand are importing this vaccine as this is a safe and cheap vaccine among other
JE vaccine candidates.4 Presently, India is working towards the launch of its indigenous COVID-19 vaccine
(Covaxin by Bharat Biotech limited, India).5 For the global availability of COVID-19 vaccine, countries through
science diplomacy can share data on vaccine safety, immunogenicity and efficacy which facilitate decision
on vaccine uptake by other countries. Scientific diplomacy is not limited to vaccination and medicine
development. During the Nipah virus outbreak (caused by fruit bats) in 2018 in Kerala, India6, it is through
the involvement of S&T in diplomacy the further spread of the virus to other countries was prevented.
Science diplomacy is also essential to address global goals and challenges. The achievement of the
Global Goals or Sustainable Development Goals (SDGs) by the countries is supported by the United Nations
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Development Programme (UNDP) where S&T plays a major role.7 With the S&T inputs, formulation and
adoption of suitable policies and generation of required resources are facilitated towards achieving the
global goals. Furthermore, S&T helps in developing strategies and policies for boosting innovation. This
helps in the sustenance and retention of skilled manpower which ultimately helps the country to avoid brain
drain and thus enable them to achieve development goals. The “startup India” policy is one such policy of
India, which has boosted innovations and new startups by giving opportunities to young entrepreneurs,
increased access to funds and reduced the building cost.8 Through this and many other new policies, India
has emerged as a leading outsourcing destination and attracted foreign investors, which has generated
jobs, avoided brain drain, increased access to education and other resources, decreased poverty and thus
augmented national growth. At the same time, capacity building and skill sharing is another aspect to develop
international bonds and release inter-country tensions. An Indian brain is appreciated across the world as
our education system has taught us to be resourceful and quick-witted. Indian IT professionals compensate
for the shortfall of staff in the USA and therefore, the Indian IT industry is an important stakeholder in
strengthening the India-USA ties.9
Various cultures and civilizations are influenced by science. The scientific reasons behind the cultural
exchange and its impact on human health through music, dance, paintings and cuisines evoke interest and
reverence for the traditional cultural practices of countries and thus enhance international collaborations.
This in turn also promotes tourism and the economy. The effect of music and painting on the brain, the
science behind the use of various spices in Indian cuisine, the effect of dance or yoga on health gives a
boost to cultural exchange, easy acceptance and appreciation by the masses thus upsurge the economy.
Similarly, medical tourism is another growing sector in India because of cost-effectiveness, low waiting time
for major surgeries, high-quality facilities and competent English speaking medical professionals.10 The
supportive government policies and privatization in the medical sector accelerated the influx of foreigners
for the treatment and surgeries which generated extra revenue and also strengthened the health care
system of the country.
Behind countries’ new policies, there could be a hidden motive that can bring a huge global impact.
Such as, increased industrialization and relaxation in environmental laws can increase carbon emission,
pollution, global temperature change, increased precipitation, floods and erosion in coastal regions and
drought which affects the global climate. On the other hand, countries’ policies to increase investment in
STEM help embarking towards innovation, development and self-reliance. In agriculture, through science
diplomacy, the Food and Agriculture Organization of the United Nations FAO/UNDP supported agricultural
education, research, technology transfer and capacity building through which India’s food crop production
rose manifolds. Similarly, FAO/UNDP supported India’s dairy-cooperative movement by providing technical
assistance for on-farm production through animal feeding, breeding, veterinary services, efficient milk
production and preservation.11 All these evolutionary practices generated job avenues, revenues, resources,
reduced hunger index, poverty and fostered economy.
Wars have taught us that power needs to come with responsibility. To address global issues, science
diplomacy can help countries strengthen their position and global reputation. Tensions at India’s Line of
Actual Control (LAC) and to resolve the demand of Indian Force, through science diplomacy, India purchased
36 new generation fighter planes “Rafale” from France in September 2016.12 On the contrary, increased
investment in S&T led to an exaggerated proliferation of nuclear weapons.13 Increased nuclear power of
one country like North Korea affects global insecurities. Therefore, to maintain global peace countries need
to abide by international norms. Bioterrorism is another way to affect global peace and the economy. It is
through science diplomacy, early warnings and threats can be communicated to diplomats and subsequently,
timely formulation and implementation of policies can save a country and the world. Therefore, the lack of
strong science diplomacy could be one of the reasons behind the COVID-19 pandemic.
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Economic stability, global support and strong investment in S&T and innovation are indispensable to
become a self-reliant country. India with the great reputation of its political leaders has adroitly used science
diplomacy in strengthening international ties and economical expansion. India has a great potential to
become self-reliant and with its increased inclination towards the development of S&T, it will soon come
out as a developed nation.
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The words ‘Science’ and ‘Diplomacy’ sound like an oxymoron at first glance. One seems to belong to people
with inventive brains, high scientific aptitude, shabby hair-do and untidy dressing while the other picturizes
appertain to people with formal dressing, high political aptitude, tactful and superbly skilled in sorting out
sensitive issues. But the present world scenario demands plenty of scientific collaborations across the
globe due to the advent of new kind of problems like new diseases, electronic waste, air pollution, waste
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management, and the list goes on which need expeditious attention and faster resolution. This invites the
participation of diplomats of many countries. This essay discusses the exigency and importance of science
diplomacy from many aspects, especially (i) impact on finding the sustainable solution(s) at a faster pace
and (ii) influence on the society.
The world is changing rapidly in all respects, positively, with new inventions, better connectivity through
innovative means of transportation and communication, medical advancements, better infrastructure,
increased food production, new industries and much more; and on the other hand, downwards, with manifold
increase in accidental deaths, crimes, newer diseases with virulent viruses, excessive air pollution are few
to count. Many countries are spending a huge amount on research and development activities for finding
solutions. New inventions and innovations are taking place. Smaller problems are being solved with creative
ideas. For example, in Las Vegas, when throwing the litter into the trash in a public park was gamified with
the help of a robot, people loved to throw theirs as well as others waste into the bin.
Such problems are comparatively small and can be handled at a certain pace. But when it comes to bigger
problems like the one which the world is facing for the last one year that is COVID-19 pandemic, which has
completely thrashed human lives, has hit the world’s economy and millions have succumbed to it, and still, its
rampage sees no slowing down. Such problems have to be addressed at the utmost priority with maximum
efforts. In this particular instance, the first challenge was to identify the behaviour of this new virus, its
population dynamics, then develop a test to identify whom it has infected. This all was to be done within
the shortest possible time. The next step was to develop remedies and then a vaccine as the behaviour
was found to be highly contagious and very inconsistent in different individuals. This all was practically
impossible for any one nation to do all by itself as this research and development work demanded a lot
many brains to work together, infrastructure and large finances, and above all – giving ‘no time’.
At this point, the entire world came together and science diplomacy came in the role. World health
organization (WHO) took the initiative for a multinational collaboration. WHO, Coalition for Epidemic
Preparedness Innovation (CEPI), Global Alliance for Vaccines and Immunization (GAVI) along with many
countries joined hands and ventured forth. And the result is apparent; the task of developing a vaccine
right from scratch, which needs more than 10 years seems to be achieved within a time frame of fewer
than 10 months! It could be made possible only because all the nations came together applying their might
and keeping selfish motives aside and working towards human welfare. This is a true example proving the
importance and the need for science diplomacy. This is just one problem. There are many problems that are
being addressed by nations individually and even after years of hard work and expenses, nothing striking
is found. For instance, the problem of air pollution in Delhi. The government is trying all possible ways,
employing many interventions like odd-even and more, but there is no permanent change in the situation. So,
if there could be some collaboration(s) with the nations who are facing or kicked against a similar problem,
the issue might have been sorted out much earlier.
Apart from finding solutions to big problems, another subtle and beautiful thing that arises through
science diplomacy is ‘world unity’. It creates an opportunity for the people of diverse culture and different
thinking to work together and mingle up. It also provides a window to understand each other better and
grow together. This makes people feel that they are not different. They just do things differently. That leads
towards the feel of fraternity which is the most revered philosophy of Indian Culture known as “वसुधैव
कुटुम्बकम” which means the entire world is one family.
In today’s time, when we look around, we see differences everywhere. Most people are living a self-centred
life working to fulfil their needs and their personal achievements. Science diplomacy can help people team up
and make them realize that they are growing faster along with the growth of their teammates as well as of
the nation. This will foster and nurture the brotherhood among the populations of different nations, cultures
and religions. Then the true beauty of the world will outshine and will make the universe glow.
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In conclusion, people differ in opinions, beliefs, culture, ideas and creativity. Besides, people are
differentiated based on their religion, caste, skin colour and socio-economic status, though these things
have nothing to do with the brilliance and creativity in them. That is something toxic for a healthy society.
Scientific collaborations create situations where people work together leaving all prejudices aside. Such
collaborations utilize these differences of ideas and backgrounds in a constructive manner for producing the
most wonderful and unexpected outcomes which leave the world dazzled. The concept of science diplomacy
has existed for ages and organizations like WHO, UNESCO, G7 and many others exist as its necessity has
been realized by the world decades ago. But the real problem is that it has not been utilized with its full
potential. Science diplomacy is the greatest need of the world not only for fighting crucial challenges, or
for inventing new things, but also for establishing peace and harmony across the globe. This may lead the
world towards a day when nobody will laugh at others but will hold hands for laughing together.

Radhika Deshpande

PhD Scholar
German Aerospace Centre (DLR), Cologne, Germany
“We owe a lot to the Indians, who taught us how to count, without which no worthwhile scientific discoveries
could have been made.”- Albert Einstein
The idea of science diplomacy has existed for many centuries in India. From a historical perspective, the
inheritance of science diplomacy dates back to the era of ancient India when Aryabhatta added Zero to
the Mathematics.1 This is an exemplary example of science diplomacy when India gifted Zero to the world
in the form of knowledge. Following him, Pingala discovered the system of binary numbers which is the
foundation of all computer programs today.2 Some of the more predominant examples include ancient
India’s knowledge in Metallurgy which embraces the science and technology behind producing Wootz
steel3,4 and Zinc extraction from the ores. Although today, India adds to science by imparting the primal
knowledge in ayurveda, yoga, meditation and performing arts, the country’s worldview is bent by both the
ancient history and the invasion of India by the colonists. Therefore, the country is exploring the primitive
understanding of diplomacy from ‘Arthashastra’ and linking it to improve the foreign policies of economics,
market & trade and social welfare.
The current global challenges that we are facing today whether it’s climate change or the COVID-19
pandemic, call for global solutions. Intertwining at the frontiers of science and technology by policymaking
and diplomacy can bring the major structural changes in an international environment to find global solutions.
The COVID-19 pandemic situation has discovered that no country has all the technological tools to fight
and contain the virus. And so, the practice of science diplomacy pushes the scientific and technological
boundaries for the advancement in the quality of science and technology through bilateral or multilateral
collaborations. Typically in the developing countries where the economy is crucial and the buyer-vendor
relationship between countries for technology trading becomes unaffordable and a cost-effective middle
ground is needed to be found and so, engaging in scientific collaborations is relatively easy. Technology
brings strength to any country in terms of health systems, military allies and so on, but it is traded for
money. Vendors are generally countries that quote a price for selling their technology since every country
owns their technology considering that it makes them influence globally. But science is the foundation of
technology and is not possessed by any one country.
Indian Space Research Organization (ISRO) has previously been benefitted from international
collaborations so be it the launching of the first successful GSLV or our first astronaut Rakesh Sharma
January-March 2021 | Science Diplomacy

31

who went to space on a Soviet module. Since India is a developing country, innovative policies are built in
a cost-effective manner. This is fascinating for the western countries who can pour an immense amount
of money into the research. ISRO’s UNNATI training program in 20185 for building simple, compact and
inexpensive nano-satellites attracted the attention of 45 different countries. This was India’s efforts into
spreading knowledge of their cost-effective innovative strategies with the countries who are interested
in learning and signing bilateral or multilateral collaborations. Scientific collaborations are a soft way of
building international relations and living in harmony with other countries. Indeed, science diplomacy has
the ability to empower people with knowledge and gain access to cutting-edge science and technology
for national development and security. Experts from various scientific fields come together to tackle and
provide solutions to various problems. The demographic dividend of India claims a large youth power, but the
nation doesn’t have the infrastructure or funds to provide access to cutting-edge science, therefore students
can go to foreign countries on exchange programs, get themselves acquainted with the new knowledge on
science who then become the ambassadors when they return to India. They can share their knowledge and
fast forward the procedure of building technology in India itself, thereby making India self-reliant.
Today, science collaborations on mega-science projects expose one to new technologies. Let’s take an
example of a recent breakthrough in science on capturing the first picture of a black hole in cooperation with
the event horizon telescope.6 This was a global collaboration of scientists from 60 scientific institutions
across 20 countries who worked together to test Albert Einstein’s theory of general relativity. In pursuit of
this goal, they created a virtual Earth-sized telescope by linking together the radio telescopes on various
locations on Earth. It eventually created an essentially new instrument that offers scientists to study the
farthest matters in the universe. This event is a success of years of international collaboration on the
scientific level.
On another topic, there is a great debate among climate scientists about the ongoing ‘Global warming’
crisis. It is a global threat of climate change due to discernible human influence which should be mitigated.
According to a study at NASA’s Goddard Institute for Space Studies, over the past 10 decades, the temperature
of the planet Earth has increased by 0.4-0.8oC.7 The emission of carbon dioxide and other greenhouse gases
by the conventional use of limited resources such as fossil fuels has been one of the primary reasons for
global warming. This is a matter of concern otherwise what does the future hold? The Paris agreement8 on
climate change is crucial for the world to become a better place to live. Under this agreement, each country
must report the statistics on their set emission target of the carbon dioxide and other greenhouse gases,
the increase in the renewable energy market share aiding to mitigate global warming. Although the USA
leaving the Paris agreement has its consequences.
Indeed, science diplomacy is a great way to empower people with knowledge on current scientific
discoveries and hence, each country can become self-sustainable reflecting into peaceful relationships
with the other countries.
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About a decade back, Science diplomacy has been coined to strengthen the international collaborations in
science and technology between the countries for designing an innovative tool to protect the well-being of
the human and the environment at the global level. India, the superpower in science and technology also
needs strong science diplomacy with all developed and developing countries to achieve this.
In the era of the emergence of pandemic explosions, climate change casualties of carbon emissions,
loss of biodiversity due to the natural as well as the manual operated hazards, spoilage of environment
through pollutions including the dumping of cyber wastes and medical wastes and threatening of life through
bioterrorism, this diplomacy has to be handled in the best possible way.
India already has demonstrated the impact of this diplomacy through its leadership in the International
Solar Alliance (ISA), involving 79 countries that have good sunshine as signatories and 121 countries as
the prospective partners. The vision and mission of this Alliance are to build a platform for generating
cooperation among solar shine - rich countries. This platform is to achieve the common goals of hiking
solar energy usage through an affordable, equitable, sustainable and safe manner in addressing the energy
demands of member countries. A similar successful collaboration with Italy in 1983 for the ICGEB covering
genetic engineering and biotechnology is to be recollected in favour of this diplomacy.
Another successful case study of this diplomacy is the building up of climate and disaster-resilient
infrastructure, CDRI to combat the unexpected changes in the climate. This is piloted by India in consultation
with 35 countries. No single nation alone has the capability and resources to address the challenges that
the environment and human faces, threatening their existence.
It is a welcome step that the Government of India is now signing a pact with all Heads of the countries
on the Science and Technology Innovation framework. Moreover, it is legally bound, protecting intellectual
property, sharing benefits and preventing the taxation for the research tools.
The present-day researches need a huge amount for the infrastructure, chemicals, manpower and other
related expenses. To overcome this, India has to sign a pact with the developed countries to lessen the
financial burden. Hence, the outcome will be a good remedy to the common man at a low cost.
The denial of technology will cost much for the developing country. India itself has been projected as
a victim of a denial of nuclear technology. This could be solved only with the well-built science diplomacy
between us and other countries.
In order to be at the forefront of the frontier scientific research, India should have a diplomatic relation
with science and technologically developed countries. This is vouched for India’s participation in international
projects like Thirty-metre telescope, square kilometre array, LIGO, CERN and ITER. It is also to be reminded
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that India has missed the projects like the Human Genome Project and International Space Station. This
unexpected missing may be due to the defective approach in our earlier science diplomacy.
India needs to get involved in top-level space exploration projects, deep-sea researches and other pressing
probing areas for the well-being of the common man like robotic designs in all spheres including precision
medicines, generating artificial organs through well-defined science diplomacy. Through the best diplomatic
approach in science, India’s S&T cooperation with EU, ASEAN, BRICS, IBSA, SAARC, BIMSTEC, ASEM,
EAS has emerged. The newly planned Carnegie Group Meetings and its spin-offs like GSO-GRI, Science
and Technology in Society Forum will be a boon to the global citizens in the near future. Also, the themes
for collaboration for Mission Innovation and International AIDS Vaccine Initiative draw good attention all
over the globe. The Government of India is also recognising Indo-French Centre for Promotion of Advanced
Research, Indo-US Science and Technology Forum and Indo German Science and Technology Centre to
boost up the research between the respective countries. These approaches will yield a good result and for
which science diplomacy plays a vital role.
It is observed that India’s collaborative engagements are aiming to achieve the gainful consequences
and spin-offs for enlarging India’s pursuit of influence over the global arena as well as incorporating the
Science, Technology and Innovation (STI) to develop international diplomacy and foreign relations through
projecting the research and development competencies of the country at the global platform.
In general, India has to generate a well-knit collaboration with the advanced countries as well as to support
the developing countries to achieve the sustainable development goals set by the UN. Also, India wants
to export innovative technologies to stamping its scientific leadership among developed and developing
countries. For these, science diplomacy is an inevitable one. All countries have planned to restore SDG
by 2030 and for which the south-south collaboration in science and technology is highly expected. Each
country will get benefitted from the best brains of the collaborative countries.
The Technology Facilitated Mechanism set up the UN member states advocating the developing countries
to generate technology to achieve the SDG through their goodwill collaborations. New inventions like bicycle
ambulance to help the rural people have to be promoted, propagated and promptly supported. The 115th
ranked India has to jump through the proper science diplomacy to reach the top ranks for achieving the SDGs.
India is taking a pivotal role in providing capacity-building assistance to the developing countries in
science and technology innovation programmes through the Indian technical and economic cooperation
programme by the Indian Missions. Through the science diplomatic decisions, the brain drain of the super
brains from country favouring the best ecosystem could be prevented. Further, the collaboration will provide
the necessary encouragements to the best talents of our country.
As per the GDP share, India’s R&D expenditure in science is lesser than BRIC nations. Interestingly,
UNESCO favoured 2% of GDP for GERD, but our share is only 0.7%. Also, the private participation in Science
and Technology Research is 40%, which is lower when compared to the 60% participation in other countries.
Hence, this science diplomacy helps to accelerate the anticipated shares as and when more international
collaborators are entering our territory. Besides, R&D activities in the institutions will get geared up due to
the best science diplomacy.
At present three major organisations DAE, DOS, and DRDO get a lion share from the budget. The other
departments are to be geared up and for which international collaboration is highly needed through a welldefined diplomatic understanding.
The leading multinationals like GE and Microsoft have their research centres in India and many more
giants like Google, Amazon may open up the mighty research centres through a well-accepted collaborative
approach of the country through this diplomatic route. The mode of collaboration may be recruiting the
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best brains from the developing countries to the labs of the developed countries and/or setting up the high
tech infrastructure lab in the developing countries. Either way, it will be a positive outbreak for the progress
of the country. In the normal bilateral S&T agreements, sharing the cost, collaborative implementation and
its activities, as well as periodic review meetings, will be observed.
As per the source of information, out of 80 agreements, 44 are very much active in the Department of
Science and Technology in the Govt. of India. The remaining has to be activated. Interestingly, DAE and
DOS have agreements with many countries and it should be strengthened. It is the need of the hour that
better coordination will alone bring a fruitful result. We have to broaden the network of Science diplomacy
as it is very small now. It is highly needed to train our diplomats to handle cooperation activities. Compare
to the wider network of science diplomacy of the USA and Japan, we need to widen our network sharply.
We have to have a project like SESAME, a research facility located in Amman, Jordan. The accelerator
produces beams of X-rays of widely varying energies which are useful for scientific experiments. Also, we
have to start a project like the EU’s Horizon Europe that attracts skilled brains for designing the best project.
For all these, science diplomacy is the sole remedy. India has overrun the challenges posed by science
diplomacy in certain projects like Nuclear Technology. Now India is using indigenous and imported reactors
as well as Thorium-based fuel. Like in the field of climate change, the rapid progress in solar photovoltaic
technology and energy storage technology has brought down the cost of solar energy considerably and
this should be propagated through the best diplomatic way. The emergence of new problems in information
technology demands stern action at the international level. These global challenges will have to be met
only through science diplomacy.
Also, the objections rose against genome editing, stem cell therapy, gene-modified foods have to be
sorted out through the best science diplomacy. The protection of biodiversity is also a major concern for
all countries. Hence, science diplomacy is highly needed in India.
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MoUs Signed //////////////////////////////////
Cabinet approves MoU between India and UAE for
Scientific and Technical Cooperation
On 13 January 2021, the Union Cabinet gave its
approval to the Memorandum of Understanding
(MoU) on Scientific and Technical Cooperation
between National Centre of Meteorology (NCM),
United Arab Emirates (UAE) and Ministry of Earth
Sciences (MoES) India. The MoU provides for sharing
of knowledge, data and operational products for
meteorological, seismological and oceanic services,

such as radar, satellite, tide gauges, seismic and
meteorological stations. Collaborative participation
within MoES (India) and NCM-UAE in terms of
activities related to multi-hazard early warning
system and climate resilience can significantly
contribute to economic growth in the region.

India and Japan sign MoU to enhance cooperation in the
field of ICT
India and Japan signed an MoU to enhance
cooperation in the field of Information and
Communications Technologies on 15 January
2021. The MoU aims to enhance mutual cooperation
in the field of 5G technologies, telecom security,
submarine optical fiber cable system to islands of
India, spectrum management, smart cities, high

altitude platform for broadband in unconnected
areas, disaster management and public safety, etc.
It has been agreed that apart from Ministry level
cooperation, Government of India organizations
such as C-DOT and ITI Limited along with industry
partners from Japan will also part of this cooperation.

Cabinet approves signing of MoU between India and
Uzbekistan for cooperation in the field of Solar Energy
The Union Cabinet, chaired by Prime Minister
Narendra Modi approves signing of MoU between
India and Uzbekistan for cooperation in the field of
Solar Energy on 20 January 2021. The main area of
work under is to identify research/demonstration/
pilot projects between the National Institute of Solar
Energy (NISE), Ministry of New & Renewable Energy,
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India and the International Solar Energy Institute
(ISEI), Uzbekistan in the mutually identified areas: a)
Solar Photovoltaic, b) Storage Technologies, and c)
Transfer of Technology. Based on mutual agreement,
both parties would work for implementation and
deployment of pilot project in International Solar
Alliance (ISA) member countries.
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India-EU Joint Committee on S&T Cooperation Creates
Action-Oriented Agenda focusing on ICT, Resource
Efficiency & Electric Mobility
On 22 February 2021, the India-EU joint steering
committee on science and technology agreed to
develop and adopt a long-term strategic perspective
for India-EU collaboration in research and innovation
at the 13th Joint Steering Committee on Science
and Technology Cooperation meeting hosted by
the European Commission. Taking into account
the Joint Statement and the ‘EU-India Strategic
Partnership: A Roadmap to 2025’, adopted at the
EU-India July Summit, both sides have shown
keen interest for possible cooperation on ICT, in
particular, cyber-physical-systems (ICPS), including
artificial intelligence and robotics, circular economy

and resource efficiency (waste-to-energy; plastics;
etc.), electric mobility and sustainable agri-food
processing and so on. Both sides also underlined the
cooperation on polar sciences and discussed future
cooperation under Horizon Europe at the virtual
meeting. The Indian side proposed Implementation
Arrangement (IA) for co-funding future joint
projects under India-EU Science, Technology, and
Innovation Cooperation to streamline the process
of collaboration and to address certain issues on
project evaluation, selection, funding, monitoring,
and also IPR sharing/data sharing/materials/
equipment transfer mechanism and so on.

Cabinet approves MoU between India and Fiji for
cooperation in the field of Agriculture and Allied Sectors
On 3 March 2021, an approval for signing of an MoU
between the Ministry of Agriculture and Farmers’
Welfare of the Republic of India and Ministry of
Agriculture of the Republic of Fiji for cooperation in
the field of Agriculture and Allied Sectors has been
given by the Union Cabinet. Under the MoU, a Joint
Working Group (JWG) will be constituted to set down
procedures and plan and recommend programs of
cooperation towards achieving its aims through the

January-March 2021 | Science Diplomacy

Executing agencies of the two countries. The JWG
will hold its meeting alternately in India and Fiji once
in every two year. This MoU will come into effect on
the date of its signing and will remain in force for a
period of five years.
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News /////////////////////////////////////////////
CSIR forms New Institution to further strengthen
Science Communication and Policy Research
The Union Minister of Science & Technology, Earth
Sciences and Health & Family Welfare Dr Harsh
Vardhan laid the foundation stone of Council of
Scientific and Industrial Research (CSIR) i.e. CSIRNational Institute of Science Communication
and Policy Research (CSIR-NIScPR), in New Delhi
on 14 January 2020. The new institute has been
established consequent to the merger of two
prestigious institutes of CSIR namely, CSIR-National
Institute of Science Communication and Information
Resources (CSIR-NISCAIR) and CSIR-National
Institute of Science, Technology and Development
Studies (CSIR-NISTADS) which work at the interface
of S&T and Society; and Science Communication
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and Policy Research. Dr Vardhan highlighted that the
purpose of this merger is to combine the strength
of the two institutes in a synergistic way with a
vision to become a globally respected Think Tank
and Resource Centre for understanding Science,
Technology & Innovation (STI) Policy Research
and Communication. He emphasized that CSIRNIScPR will serve the society with its core areas of
science communication and policy research which
has proved to be so important during the COVID-19
pandemic. He also remarked that evidence driven
policy will play a crucial role in making ‘Aatmanirbhar
Bharat’ a reality driven by S&T and Innovation.
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Carlos Nobre Received Science Diplomacy Award
for Amazon Climate Efforts
Carlos Nobre, a Brazilian climate scientist specializing
in the effects of climate change in the Amazon
and a leader in science policy for a sustainable
Amazon, received the 2021 AAAS Award for Science
Diplomacy. The award, established in 2013 by the

American Association for the Advancement of
Science, recognizes an individual or small group
working together in the science, engineering or
foreign affairs communities to make an outstanding
contribution to the field of science diplomacy.

UK to Launch New Research Agency to Support
High Risk, High Reward Science
UK government will launch the Advanced Research
& Invention Agency (ARIA), a new independent
research body to fund high-risk, high-reward
scientific research. The announcement was made
by the Business Secretary Kwasi Kwarteng on
19 February 2021, as part of government plans
to cement the UK’s position as a global science
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superpower. ARIA will be led by prominent, worldleading scientists who will be given the freedom
to identify and fund transformational science and
technology at speed.
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Call for Proposals ////////////////////////////
Third Annual International Science Policy
Memo Competition & Special Topics Issue
— Intersectional Science Policy — Call for
Submissions
Last date: May 2, 2021
Further information at: https://www.
sciencepolicyjournal.org/memocompetition.
html

SERB-Scientific and Useful Profound Research
Advancement (SUPRA)
Last date: May 11, 2021
Further information at: https://www.
serbonline.in/SERB/Supra

India-Sweden Collaborative Industrial
Research & Development Programme 2020 on
Smart Grid
Last date: May 20, 2021
Further information at: https://dst.gov.in/
callforproposals/india-sweden-collaborativeindustrial-research-development-programme2020-smart

Indo-Russia joint Research Call 2021
Last date: June 15, 2021
Further information at: https://dst.gov.in/sites/
default/files/DST-RSF%20Call%202021%20
Guidelines.pdf

BIRAC Announces Call for under Proposal Product
Commercialization Program Fund
Last date: December 31, 2021
Further information at: https://birac.nic.in/cfp_
view.php?id=39&scheme_type=29
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Forthcoming Events ////////////////////////
5th International Conference on Public Policy 2021
Date: July 5-9, 2021

Further information at:
https://www.ippapublicpolicy.org/conference/icpp5-barcelona-2021/13

Science, Technology and Human Rights Conference 2021
Date: October 21-22, 2021
Further information at:
https://www.aaas.org/events/science-technology-and-human-rights-conference-2021

INGSA2021 International Conference on Science Advice to Governments – Montréal, Canada
INGSA2021 - Build Back Wiser: Knowledge, Policy, and Publics in Dialogue
Date: August 30 - September 2, 2021
Further information at:
https://www.ingsa.org/ingsa2021/
This Science Digest is always evolving - tell us what you think! If there is any science
diplomacy/ policy related event which requires wider outreach, please share it with us.
We know that our readers have great ideas, valid criticism, and constructive feedback. We
welcome your articles/ feedback/ suggestions at scidip@niscair.res.in
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