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

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 

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 

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
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’
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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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 integration of science and technology cooperation in international relations with the perspectives of 

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
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, 

created
particle accelerator at the University of California, Berkeley, with 

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 

technological, and academic collaborations among countries, regions, and societies to address common 
 for this concept; 

nevertheless, science diplomacy has become an umbrella term that includes several kinds of research-

Royal Society and the American Association for the Advancement of Science in 2010, 

know-how and evidence is used to inform and support foreign policy objectives; Diplomacy for Science: 

strengthen or foster foreign relations.

current global challenges. No nation-state can tackle any of these challenges alone, thus their foreign policy 
needs to integrate new tools
allusion from SciTech DiploHub, it is, therefore, necessary to explore the importance of science diplomacy.

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

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 

now tied with cross-border knowledge sharing. This was why, unlike in the past, when each country and 

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

introduced

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 

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 

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 

According
work out arrangements for effective cooperation. In 1956 and 1957, American meteorologists ‘wintered over’ 

12 nations - Argentina, Australia, Belgium, Chile, France, Japan, New Zealand, Norway, South Africa, the 

environment.

The AAAS Centre for Science Diplomacy also informs

research is often not increasing in many countries during the timescale of these projects. Faced with these 
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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 well-

analysis

sectors are more resilient than the broader economy. By analysing data available in the public domain, 

Germany 29%, the UK 14.2%, France 12.9% and Italy 10.4%. An important take away from this report is that 

from governments. And this once again proves the importance of science diplomacy.

Mega-Science and Science Diplomacy: What happens at CERN

operates the largest particle physics 
laboratory in the world. Physicists and engineers at 
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 

what constitutes science diplomacy and how it can best be used differs substantially between foreign 

strategies.

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 

risk management, even under harsh conditions of unpredictability, smart governance and social networking, 

world, but that also play a role in different contexts.

for mega-science projects. FAIR,
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 

the realisation of FAIR, accelerator experts, scientists, and engineers of FAIR and GSI are working closely 
together in teams worldwide.
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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 

fusion for long periods, and to test the integrated technologies, materials and physics regimes necessary 

a demonstration fusion reactor can be designed.

Fermilab, , SKA, and the 
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. 

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 

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  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.

with top scientists to develop technological spinoffs with far-reaching impact both on society and the 
 Foundation are supported to help groom India’s 

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

The year 2020 has catalysed the adoption of new technologies and greater 

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, 

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.

globally. Japan is trying to learn from India and replicate the same digital 
government platform. India’s unmatched ability to demonstrate proof of 

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, 

countries, India being one of them. These are a network of German organisations, universities, and research-
based 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 

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 

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 

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 

Bharat Joshi
Executive Director
JCurve Ventures Pvt Ltd
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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 

to broadband in rural locations but could go straight to satellite connectivity.

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:

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

Starlink for providing broadband communication service to remote 

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 

governments, sea and air travel and logistics, remote and rural access. The deployments of faster broadband 

Science Diplomacy and Indian Industry

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 

leveraging science diplomacy as a tool? We need to analyse further to gain 
more insight into these points.

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 

Miheer Ghotikar
Director
HD Fire Protect Pvt. Ltd.
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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.

worldwide. Now, many countries are dependent on China for numerous critical items in various sectors. 

“One Belt One Road programme” is a $124bn Chinese project aimed at facilitating trade and investment 

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 

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. 

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.

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 

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 
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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 

trillion economy by 2024 by 9-10% growth every year.  

their in-house technologies. Industry federation and organisations like the Federation of Indian Chambers of 

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.

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.

independent. As countries need to address increasingly complex challenges that are some-how linked with 
. 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.

India stands at the rank of 112 out of 153 countries in the Global Gender 

India tops the world in producing female graduates in Science, Technology, 

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 

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

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 

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 

through Science, innovation and education.

As part of international science cooperation – which comes under “Diplomacy for Science”, from early 

programmes are gender-sensitive to be minimum and gender transformative.

The Council has established programmes to support 

lifecycle approach along with interventions targeted at both 

change framework for gender equality mentioned in Figure 1.

Individual Interventions

On individual interventions, it starts from inspiring young 

can encourage women in academic leadership to emerge.

strategy which sits at the heart of the British Council’s 

science work connects the UK with India through numerous 
programmes that have contributed to Science Diplomacy 
& Gender:
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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 

Third, the Newton Bhabha Fund delivered women in science programme in partnership with the Indian 

trained women workforce in science. It targeted women who are making a transition from education to 

administration & management, science journalism and science policy. 

(ICSSR) – has a women participation at the rate of 44% in India which is quite encouraging.

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, 

communication programme in over 30 countries. There 
is consistently higher participation of female scientists 
who become talented female role models to inspire 

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 S

Women’s Academic N
women scientists progress to senior roles by removing obstacles to their advancement, equal pay, and 

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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