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Introduction 

The national progress of any country is primarily driven by technological growth rested 
on research and innovation. Research and innovation act as a breeding ground for 
technology development. It is of paramount importance that a supportive and conducive 
framework for commercialising technologies specially developed in academic and 
research institutes should be created. 

around technology needs and evolution. Diplomatic channels, in return, are also having 

led to the emergence of the ‘Technology Diplomacy’ concept that helps determine 
interactions and knowledge sharing mechanisms of international organisations, the private sector and the 
national governments/ public sector.

Technology commercialisation is the process of transferring a technology-based innovation from the 
developer to the organisation, utilising and applying the technology for marketable products.1 There are three 
groups representing technology developers and commercialising organisations. These include universities 
and research institutes, startups (technology-oriented) that are founded for the sole purpose of developing 
(and in some cases also commercialising) technologies and established companies.1 The universities and 
national research laboratories are the vital technology developers that can commercialise their technology 
by licensing or selling it or creating spin-offs.

Technology transfer in India has transitioned towards a large-scale, globally interactive market and is 
bound to have a tremendous impact on the economy through risk management, research income sponsored 
by the industry and exclusive licenses.2 Though the Government of India (GoI) invested particular thoughts 
and efforts for improved commercialisation of technology, it failed to achieve the required momentum for 
sustainable and inclusive growth.2,3

following:

 • Minimal or selective private sector involvement in R&D support programmes.

 • Conservative and safe approach that discourages high-risk ventures.

 • Scarcity of cooperative or professional education in academic institutions or universities.

/////////////////////////////////////
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 •

 • Lack of vision: for instance, research agenda in organisations with a primary focus on fundamental 
or essential research often gets diluted due to unreasonable expectations of commercialisation and 
vice versa.

 • Lack of policy and decision-making ability of public institutions.

 • Stringent bureaucratic resource allocation procedures.

India’s upcoming 5th National Science, Technology and Innovation Policy (STIP) draft has strongly 
emphasised building technology competency. Therefore, proper measures, frameworks and models for 
promoting and commercialising the technologies should be laid out. STIP draft has addressed the changing 
STI landscape globally and the emerging challenges related to technology development and its governance, 
especially standards, ethics, ownership, transfer, market access, and dual-use. It calls for direct & dynamic, 
proactive international S&T engagements through technology diplomacy initiatives. Technology diplomacy 
will aid in bringing India’s proactive role in agenda-setting and global STI governance.

The current article envisages the lack of technology commercialisation and successful translation of 
academic knowledge to marketable products in India. 

Challenges in Technology Commercialisation

Technology commercialisation is an integral part of the innovation process,4 which means that technologies 
and products cannot successfully enter the market without going through the commercialisation process. 
The success in technology/ product commercialisation depends on integrating research and innovative 

forces and forming effective interactions with the other actors in the market.5 The challenges in technology 
commercialisation can be categorised into four levels: individual-level, technology-level, organisation-level 
and national and policy-level. 

Individual-level 
challenges 

Technology-level 
challenges 

Organisation-level 
challenges 

National and Policy-level 
challenges 

Scientists/ 
researchers face 
barriers during 
technology 
commercialisation. 

The product 
generated is 
not ready for 
technology 
commercialisation. 

The organisational 
culture hampers 
technology 
commercialisation. 

The national policy on Science 
and Technology (S&T), lack 
of technical support, lack of 
Intellectual Property Rights 

and approvals are barriers to 
technology commercialisation.   

Recommendations* for Enhancing Technology Commercialisation 

1. The academic and research institutes engaged in active basic and translational research should have a 
vibrant Business Management Cell (BMC), which acts as a moderator between academia and industry. 
BMCs (or equivalents) are considered a vital component of promoting innovations and already exist in the 

* Major recommendations are pulled out from the talk given by Prof. R.K. Sinha at an event organised by DST-CPR 
at Panjab University, Chandigarh.
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Indian premier academic institutes, such as the Indian Institute of Science (IISc). Many Indian Institutes of 
Technology (IITs) and foreign universities are also known for generating R&D-led innovations. BMC primarily 
consists of personnel adept in business management, marketing, innovation and industry-ecosystem. 
These BMCs can serve as facilitative channels for technology diplomacy and strategic international 
engagements in line with a particular technological domain. 

2. Although there are many funding programmes available for generating new technologies/ innovative 
products, there are limited schemes for updating the technologies created in the universities/ research 
labs. In the present era, technologies become obsolete within a couple of years after hitting the 
market. These days Internet of Things (IoT) enabled technologies are preferred over analogue-based 
technologies. Hence, it is imperative to introduce schemes for updating the existing technologies. This 
will also aid in modernising the current technologies and future-ready ones. Furthermore, diplomatic 
institutionalised mechanisms can be explored for the necessary support for technology development 
and its commercialisation. The prime examples are three international centres: Indo-French Centre for 
Promotion of Advanced Research (IFCPAR/ CEFIPRA); Indo-US Science & Technology Forum (IUSSTF) 
and Indo-German Science & Technology Centre (IGSTC) established by the Department of Science and 
Technology (DST) with their foreign counterparts, France, USA and Germany, respectively to aid in joint 
research, innovation and technology development. 

3. 

to evaluate technologies created in the R&D labs. The automobile and aviation sectors have suitable 

4. Many innovative technologies are lying on the shelves of R&D labs. Not much emphasis is laid on 
marketing the technologies by research labs and universities. Besides, the stakeholders (industries and 
entrepreneurs) are unaware of these technologies. Each lab should create an interactive web platform 

and Industrial Research (CSIR) under the Ministry of Science and Technology, GoI has come up with a Fast 
Track Commercialisation (FTC) funding scheme that has started paying dividends. Such an initiative can 
contribute to the self-sustenance of at least 25% of the R&D budget of each lab. Other funding agencies 
may set up similar schemes for the speedy commercialisation of technologies lying unsold. 

5. It has been noted that having experienced industry R&D personnel in the academic sector positively 

Professor’ for retired R&D personnel from the industry. This initiative will equip academic scientists with 
an industrial R&D mindset. The model is working well in the Indian state of Orissa.

6. For stimulating technology commercialisation, engaging Masters of Business Administration (MBA) 
interns for the market study will act as a progressive approach. The R&D labs and research-oriented 
universities should engage MBA students in technology marketing through internships or short-term 
training programmes that will create MBAs with knowledge of both domains and would provide better 
job opportunities. 

7. 
oriented towards technology development must be nurtured for leadership qualities by the Management 

leaders accompanied by a team with science and management backgrounds. 

8. Developing technology is far more challenging than publishing a research paper. Nonetheless, promotion-
evaluators give more emphasis to articles published than to patents granted. In case of failure, the hard 
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evaluators. As a result, the current mindset of Indian scientists is more towards research projects (for 
publications) than technology-oriented projects. Therefore, more avenues need to be created for scientists 
engaged in translational research and should be incentivised, which can be in the form of promotion, 
awards, R&D grants, etc.  

9. In the majority of the universities, there is no provision of relaxation in the teaching load of a professor/ 
scientist excelling in R&D.  It takes a heavy toll on the scientist. The Ministry of Education (MoE), GoI may 
look into this aspect. Also, it is suggested that MoE introduces positions of Research-Professor, Assoc. 
Professor and Asst. Professor at the universities to promote good quality research in the academic 
environment. 

10. Many scientists in universities and research labs have ideas that can be translated into innovative products/ 
technologies. The GoI has put in place a Faculty-Entrepreneurship Policy, but scientists are unaware of 
it. In other cases, universities are reluctant to grant leave to scientists to become entrepreneurs because 
of the limited teaching staff. This situation requires the immediate attention of MoE.

11. Inter-University Accelerator Centre (IUAC) should come up with the idea to bridge the gaps in the university-
level research programmes aiming towards the same product. Moreover, an interface needs to be created 
wherein academia and industry people meet and join hands to address societal issues requiring R&D 
interventions and work on industry problems needing the intellect of academia. 

12. After the retirement of scientists, the process of technology commercialisation of their developed 
technologies gets stopped. A special assistance scheme should be introduced for taking up such halted 
technologies and introducing R&D grants for retired scientists. Hand-over of technologies should be made 
mandatory and technology development should not cease when a scientist leaves the organisation. 

13. It has been observed that institutes that hire experienced and superannuated scientists display better 
R&D outcomes and tend to secure more funds from the agencies. It is suggested that universities be 
encouraged to employ such scientists as Adjunct Faculty.

14. One of the industry’s concerns has been that a scientist of the academic sector is not sensitive to the 
timelines of the industry. If the scientists desire to work on an industry-academia research project, they 
need to deliver the product on time as per the agreement. 

15. A scientist can prepare/ create/ design a lab-scale prototype. But the industries are inclined to commercial 
prototypes, which require further research and inputs from the industry. Sadly, there are not ample 
schemes catering to this aspect of ‘Translational Research’. The Department of Biotechnology (DBT) 
under the Ministry of Science and Technology, GoI, has constituted a Section 8 Company, Biotechnology 
Industry Research Assistance Council (BIRAC). BIRAC supports technology development through idea 
generation to prototype development and commercialisation hence, catering to each stage of technology 
development. In addition, BIRAC has set up various STI based diplomatic channels to facilitate research 

Australian Biotechnology Fund; Bill & Melinda Gates Foundation signed a Memorandum of Understanding 
with BIRAC to attract global funders for serving grand challenges of India; RAPID USAID-TB Diagnostic 
programme; BIRAC-UK Trade and Investment programme, etc. It is propounded that govt. funding agencies 
introduce dedicated funding schemes for lab-scale prototypes to commercial prototypes.

16. BIRAC is highly successful in promoting public-private R&D partnerships. It also assists in the TRL 
evaluation of medical/ pharma technologies. The R&D investment share of public and private sectors in 
the BIRAC sponsored projects is nearly 50-50. Many patents/ technologies/ startups have been generated 
in a short span. It is advocated that each funding agency should look into the BIRAC model and re-orient 
their funding schemes accordingly.  

17. Generally, funding agencies introduce schemes in a mission mode approach; in other words, funds are 
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technologies generally have a long gestation period. They also need to be updated occasionally to survive 
the market competition. Hence, long-term funding schemes (spanning 10-15 years) catering to different 
sectors are imperative. 

18. Industries should also transform their mindset of funding short-term (one to three years) research projects 
to long-term investments by establishing Centres of Excellence (CoE), cooperative labs, etc. Such CoEs 
should also have highly skilled technical staff. 

19. Although Corporate Social Responsibility (CSR) funds of industries can be used to carry out R&D work 

decisions regarding CSR money expenditure. This issue needs the redressal of the policymakers.

20. Many technologies rely on the availability of components from the market. Hence, an institute/ R&D lab 
must have a strong network with the vendors. This aspect is essential for technology commercialisation. 
It is recommended that each institution may enlist its alumni who have set up industrial units. Such units 
naturally bond with their alma mater and render their services happily, even at a lower price. 

21. Sometimes, an industry buys the technology but does not use it as imported items fetch more value. Policy 
intervention is needed in this matter. Moreover, the academic/ research institutes that sell the technology 
to the industry should be closely associated with the drive for technology use and maintenance. The 
government should provide a support system to nurture this. 

22. Too much time is taken up to grant a patent in India. This process needs to be speeded up. In addition, 
the protection of utility patents for small inventions can be introduced in India. 

23. The market-to-mind approach is far better than the mind-to-market approach, particularly in translational 
research. Hence, scientists should engage with industries and work on industry-generated R&D problems. 
This approach has more chance of success and reduces the time to generate industry-ready prototypes.

24. In developed nations, the industry provides necessary funds for R&D projects in universities and R&D labs. 

the academic sector. In developing countries, it is the Government that contributes towards R&D funds. 
The Centre may look into this aspect seriously. It can reduce its share of R&D expenditure by granting 
more incentives (tangible and intangible) to the industries.

25. Some Indian funding agencies like DST, DBT, Ministry of Electronics and Information Technology (MeitY), 
etc., have set up several Technology Business Incubators (TBIs) across India for converting innovative 
ideas into prototypes. But, the next phase (i.e. accelerated phase) of taking the prototype to the market 
is very critical. Most of the entrepreneurs fail here. This phase, also called the ‘Valley of Death’ phase, 

accelerators. But, the need of the hour is to establish many more accelerators, especially in the domain 
of ‘Clinical Testings’ for Phase two and Phase three studies. 

26. In the present innovation era, only those industries will survive that have their R&D set-up tied up with 
academia (universities and R&D labs). In India, many industries situated in the State of Orissa, India, are 
collaborating with academic institutes and the results are encouraging. It is suggested that all industries 
tie up with universities and R&D labs, preferably the ones closely located. The Industrial Policy-2019 
highlights this very point. 

27.  ‘Robust Technology Commercialisation Policy’ should be put in place at the national, state and institutional 
levels. 

28. 
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29. A national policy needs to be in place to purchase homegrown technologies/ products. CSIO, in 
collaboration with three agencies, developed 6MeV Medical Linear Accelerator (LINAC) in the 1990s. All 

the Government stopped funding for making more accelerators. 

30. Auditing the universities, R&D labs, and funding agencies should be a serious business. It should be done 
annually by competent teams who are fully aware of the ins and outs of the organisations.

Exploring Technology Diplomacy

and S&T is playing a central role in this. The science diplomats are actively mobilising technical expertise 

diplomacy is also catering to policy decisions related to the entire value chain associated with technology 
development and commercialisation. It has led to the emergence of innovative and collaborative ways to 
address the whole life cycle of technology development from the idea to the market. As highlighted in India’s 
upcoming STIP draft, the GoI is substantially working towards strengthening its international engagements 
through STI diplomacy. The policy has a dedicated section on ‘International Engagement for Technology 
Development and Adaptation’. This section brings out the focus of the Central Government in gaining access 
to the knowledge base (technical know-how) associated with the importing technologies. It has also actively 

for indigenous technology development and commercialisation. The outcomes generated through mega-
science projects can be further adapted and commercialised in India in line with national priorities and needs, 
focusing on domestic demands. This can be one of the approaches to achieve the bigger goal of Atmanirbhar 
Bharat by aspiring for technological self-reliant India. The initiatives taken in this direction are listed below: 

The Ministry of External Affairs (MEA), GoI, has set up a division New, Emerging and Strategic Technologies 
(NEST). The division has undertaken efforts to reinvigorate Indian organisation capacities by promoting 
interplay of trade, technology, security and geopolitics in a larger context. The division focuses on dealing 
with foreign policy and other international legal aspects along with the standard-setting in the technological 

domestic ministries and various associated departments. The diplomatic channels are working towards 
strengthening India’s positioning in the digital landscape, especially in the era of the next generation of 
network technology. Technology diplomacy has to cater to the global context of technology export and 
import. The new and emerging technologies are essential for the country’s innovation-backed socio-
economic development. 

a database and a platform to bring the global Indian S&T Community to address the Indian societal 
challenges. This has led to collaborative arrangements for technology development and technology 
import from abroad as suited for the Indian landscape. 

Presently, India has bilateral S&T cooperation agreements with 83 countries with active cooperation with 

EU, Israel, Japan, Russia, UK and USA. Cooperation with African countries has also been strengthened 
through the India-Africa S&T initiative. The soft prowess of S&T has been leveraged to engage with several 
countries under India’s Act East policy and with some neighbouring countries. Three bi-national S&T 

agreements.

The International Cooperation division of DST provides thematic cooperation for generating theme-based 
technologies. Some of the leading programmes where India is taking the lead are: 
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- International AIDS Vaccine Initiative (IAVI) 

- International Solar Alliance (ISA)

- Mission Innovation (MI)

- Laser Interferometer Gravitational-Wave Observatory (LIGO)

ASEAN; EU; BRICS; SAARC; multilateral organisations such as OECD, UNESCO, etc.; Ministerial multilateral 

These initiatives and engagement dialogues have established a technology diplomacy channel in India. 

-India Strategic Research Fund (AISRF); Indo-Hungarian Joint Research Fund (IHJRF); India-Portuguese 

development and its deployment with global support. 

DST has also created Global Innovation and Technology Alliance (GITA
Partnership (PPP) between the Technology Development Board (TDB), DST and Confederation of Indian 
Industry (CII), India’s apex industry association. It focuses on: a) Professionally managing Government’s 

Delivering commercialised products and services to Indian and global markets. It offers funding, capacity 
building, deployment and strengthening of the innovation ecosystem. It is one of the diplomatic channels 
for promoting collaborative technology development and deployment in association with global partners. 

Conclusions 
In the current COVID-19 pandemic, it has become necessary for countries worldwide to become technologically 
self-reliant. Governments must push indigenous technology development and deployment by strengthening 
national policies and action plans and exploring the technological prowess of countries routing diplomatic 
technology channels. The technical deployment in reaching society and contributing to social-economic 
development requires a conducive environment for supporting technology commercialisation. The economic 
value and its reach to the masses are only possible with dedicated steps that cater to the endorsement of 
technology development and its commercialisation. The Indian STI trajectory faces current challenges in 
commercialising the technologies at the national level, institute level and individual level. Therefore, necessary 
mitigative steps need to be undertaken by the GoI to promote and create accessible and reliable institutional 
mechanisms and policy instruments to support the commercialisation of the technologies developed in 
academic and research institutes. It also calls for introducing policy-level interventions and programme-
level interventions to explore technology diplomacy to gain maximum from imported technologies, global 
resources, and mega-science projects. 

In the author’s opinion, the GoI can take critical steps to remove barriers to technology commercialisation. 
It should introduce policies to develop institutional mechanisms, funding mechanisms, incentivisation 
mechanisms, and legislative and administrative mechanisms for imbibing the culture of technology 
commercialisation at all levels. The creation of national policy guidelines and protocols and a rulebook for 
technology commercialisation should be laid at the institutional level. Necessary support mechanisms in terms 
of setting up Centres of Excellence, Business management cells, thematic incubators, accelerators, etc., should 
be widely promoted. The funding models for addressing the up-gradation of technology commercialisation 
should be put in place. The author opines that if the Government undertakes such initiatives, a culture 
of technology marketing and its commercialisation can be inculcated as a trait amongst the technology 
developers, technology facilitators, technology deployment vehicles and technology consumers. Furthermore, 
India should proactively participate in agenda-setting and standard-setting in various technological domains 
and utilise global knowledge in developing technologies addressing global and national problems. 
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Sustainable development is one of the prominent agendas of all nations and 
has become a global mission to be accomplished. The United Nations (UN) 
General Assembly set up Sustainable Development Goals (SDGs), also known 

to achieve a better and more sustainable future by the year 2030. In the current 
article, the author has discussed the facts, challenges, strengths, weaknesses 
and recommendations pertaining to SDG-8, which is ‘Decent Work and Economic 
Growth’ through science diplomacy. In addition, the article also highlights some 
examples of previous and existing science diplomacy programmes in the countries 
of the Indian subcontinent. 

SDG-8: Decent Work and Economic Growth

The SDG-8 aims to “foster sustained, inclusive and sustainable economic growth, full and productive employment, 
and decent work for all
that are antagonistic to each other. It has been reinforced with historical examples of employing cheap 
labour, slavery, child labour and the lack of laws to protect job security and employees’ well-being. The SDG-
8 does not merely aim to increase higher employment levels but also calls the system to create inclusive 
and respectable working environments that would lead to economic productivity. To resolve the prominent 
vulnerabilities related to decent work, such as low and uncertain incomes, child/ forced labour, unhygienic 
working conditions and increasing unemployment in the South Asian nations, the respective governments 
must strengthen ties through science diplomacy and achieve national goals and economic development. 

Shoko Noda, UNDP resident representative in India, in her recent article1 has drawn attention to the 
absence of government relief measures for Safai Saathis during the pandemic despite them being at bottom 
of the socio-economic chain and having higher health risks. India has >4 million Safai Saathis that form the 
backbone of traditional waste management for 65 million tonnes of waste generated each year. Noda has 

Statistical Glimpses on Labour Force and Employment

World Bank data (2020) represents that the share of the youth not in education, employment or training for 
the Indian subcontinent is only 29% of the total youth population.2 As far as the Indian scenario is concerned, 

Perspective ////////////////////////////////////
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it is the second-most populous country on earth, contributing to 17.7% of the world population, with >50% 
and >65% of its population below the age of 25 and 35, respectively. Hence, a large proportion of the Indian 
population is in the younger age group. Table 1 depicts the data extracted for the labour force and employment 
rate for the Indian subcontinent. Among these nations, India is the most populated country but has the 
minimum employment to population ratio (43%) after Pakistan (47.91%). All the selected countries except 
for Bangladesh reveal negative Gross Domestic Product (GDP) per capita growth (annual %).  

Table 1: Statistical details about employment in the Indian Subcontinent

Country Population 
in 20202

Total 
labour 

force (LF)2

Un-
employment

(% of total 
LF)3

Employment 
rate3

GDP per 
capita 
(USD)2

GDP per 
capita 
growth 

(annual %)2

Bangladesh 164,689.38 68,412.68 4.37% 52.77% 1,961.6 2.5%

India 1,380,004.39 457,779.81 4.68% 43% 1,927.7 -8.2%

Sri Lanka 21,919.00 8,105.65 4.79% 48.65% 3,680.7 -4.1%

Nepal 29,136.81 16,045.63 11.36% 73.8% 1,155.1 -3.9%

Pakistan 220,892.33 71,809.32 4.08% 47.91% 1,188.9 -2.9%

Bhutan 771,612 344,741 2.45% 62.85% 3,000.8 -11.1%

Sources: 2data.worldbank.org; 3tradingeconomics.com

The issue of unemployment in the Indian subcontinent is common and needs to be addressed through 
science diplomacy and policy deliberations at the bilateral and multilateral levels. In the forthcoming sections, 
suitable measures and steps have been enlisted to strengthen the collaborations and achieve the national 
goals.

COVID-19 Pandemic Impact on Employment

Not only the global recessions of the past, but the COVID-19 pandemic has also provoked institutions across 
the world to redesign the existing economic models and rethink ways to ensure that such events do not 
lead to employment loss in future. This pandemic has had an extreme impact on the labour market, raising 
the unemployment rate from 3.5% in February 2020 to over 10% in July 2020 (Bureau of Labour Statistics, 
American Community Survey, O*NET).4 The International Labour Organization (ILO) also reported that 1.6 
billion workers in the informal economy risk losing their livelihood during the pandemic. Unemployment is 
a major issue in the present scenario. This pandemic has affected the entire world badly, and the economic 
revival of every stratum is the biggest issue now. 

The major weakness here is the lack of SDGs integration into the national planning process. According 
to the 2021 report, presented at the UN General Assembly by the Secretary-General,5 “Even before the current 
crisis, the global economy was growing at a slower rate than in previous years notwithstanding improvements 
in labour productivity and unemployment. The pandemic has abruptly and profoundly disrupted it, pushing the 
world into a recession. The unprecedented shock to the world’s labour markets is expected to result in a decrease 
of around 10.5% in aggregate working hours in the second quarter of 2020, equivalent to 305 million full-time 
workers. Small and medium enterprises, workers in informal employment, the self-employed, daily wage earners 
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and workers in sectors at the highest risk of disruption have been hit the hardest.  The unemployment crisis 
due to the pandemic has hit the lower-income countries the most. Nations need to adopt inclusive and 
collaborative approaches to overcome such issues.

In the next section, existing measures and a future roadmap have been discussed to ensure decent work 
for the masses in the South Asian region.

Existing Regional Science Diplomacy Measures within Indian Subcontinent

The neighbouring nations should come forward to exploit research and collaboration opportunities through 
science diplomacy. They can improve the relations and bridge the gap between the S&T agencies to resolve 
common issues. Some of the prominent and successful programmes and initiatives by the Government of 
India with neighbouring countries are as follows:

ASEAN India S&T Development Fund (AISTDF): India has been the dialogue partner of ASEAN (Association 
of South-East Asian Nations) since 1992. ASEAN-India S&T Collaboration started formally in 1996 with the 
establishment of the ASEAN, India S&T working Group (AIWGST). Initially, the collaborative ASEAN-India S&T 
activities were supported through ASEAN India Fund (AIF). AISTDF was created in 2008 jointly by the Ministry 
of External Affairs (MEA), India and the Department of Science and Technology (DST), India, to support R&D 
projects in member states. 

Bay of Bengal Initiative for Multi-Sectoral Technical and Economic Cooperation (BIMSTEC): BIMSTEC is a 

India, Nepal, Sri Lanka, and two from Southeast Asia, including Myanmar and Thailand. BIMSTEC has also 
established a platform for intra-regional cooperation between SAARC and ASEAN members.

South Asian Association for Regional Cooperation (SAARC): The SAARC was established in 1985 to improve 
the quality of life of the people of South Asia by creating ties with international and regional organisations in 

of eight Member States: Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan and Sri Lanka. 
Regional cooperation acts as a complement to the bilateral and multilateral relations of Member States.

India Science and Research Fellowship (ISRF): This programme was initiated by DST, India in 2015. It provides 
opportunities to researchers and scientists from neighbouring countries to get access to the state of the art 
facilities available in the Indian higher education institutions. The recent fellowship call for the year 2021-22 
was announced on 18 February 2022, for the nations: Afghanistan, Bangladesh, Bhutan, Maldives, Myanmar, 
Nepal, Sri Lanka and Thailand.

Roadmap and Recommendations

The aforementioned initiatives are examples of successful programmes promoting collaborative research, 

building and organising developmental activities in the Indian subcontinent. The youths’ (15-24 years) inactivity 
rate6 for India and Sri Lanka is 55%, followed by Pakistan at 52%, Nepal at 44% and Bangladesh at 39%. 
The issues of unemployment, inactivity among youths and economic growth can be effectively resolved by 
developing science diplomacy systems and structures. To ensure sustainable economic growth and decent 
work, the nations of the South Asian region can collaborate on the following aspects:

Knowledge sharing: Knowledge sharing between the science agencies can be a crucial mechanism to 

between institutions, industries and research organisations of the neighbouring countries.

Natural resource sharing: Every country possesses diverse natural resources like oil, gas, minerals, water and 
land, etc. By sharing these resources as catalysts, nations can ensure employment and economic development. 
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For example, hydropower can act as a catalyst for regional cooperation in South Asia; the International Centre 

the capacities of national and regional actors. Agreements, Memorandum of Understanding (MoUs) and 

Traditional Knowledge and Geographical Indications produced in the member countries. 

Diversity: Every nation has different cultures, languages, governing systems, working ethics and religions. South 
Asian countries can organise events and programmes like skill development, employees exchange activities, 

These initiatives will ensure skill development, investments, connectivity, talent pooling, and employability of 
the youths of collaborating countries. 

Collaborative approach: Some nations sharing borders and boundaries have resentful relations and indulge 
in unpleasant activities harming their esteem and prosperity. Nations should ignore political issues. The 

models and adopt the relevant ones in their respective nations.

Corporate tie-ups: Business tie-ups can play a crucial role in economic development and employment. Some 
of the initiatives taken by the countries are like PHD Chamber in India and Pakistan bilateral trade in various 

promoted by signing pacts, MoUs, agreements, etc. Such activities will encourage optimum use of markets, 
technologies, potential skills, manpower and appetite of neighbouring nations. 

Institutional mechanisms sharing: No nation can possess the whole ingredients to address the complexities of 

and institutional mechanisms to address social, educational and political issues. The international 
collaborations through signing bilateral agreements, initiating dedicated programmes and collaborative 
institutional setup with member countries in different S&T areas need to be strengthened. This practice will 
ultimately boost inter and intra-country research and innovation partnerships.

Conclusions

The need of the hour is to address issues like employment for youths, skill development, and reforms in 
national/ international labour laws & policies, more programmes to enhance employability through skill 
development, hands-on training, self-awareness, etc., and fostering social and bilateral dialogues between 
the nations. India can be a driving force in implementing policies for regional economic development as it 
is the only key partner of OECD (Organisation for Economic Co-operation and Development) from the Indian 
subcontinent. Furthermore, countries must devise effective education and training institutions to anticipate 
labour market needs and adapt to new jobs and rapid technological change. Although science diplomacy as 
an operational concept cannot resolve all the challenges, a collaborative approach at the national, regional 
and international levels can be bolstered to address the common issues. More programmes may be initiated 
for sharing knowledge, technologies, recourses, institutional mechanisms, monetary support, corporate tie-

positively and constructively.
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On 8th August 1942, on the eve of the launch of the Quit India movement, 
Mahatma Gandhi made a historic statement, “Here is a Mantra, a short one, 
that I give you. You may imprint it on your hearts and let every breath of yours 

commitment to the cause at hand- to win freedom from colonial rule. Even today, 
this Gandhian philosophy
enemies. Currently, our nation is confronted with pandemic-induced health 
crises, agrarian catastrophes, water scarcity and many more challenges. While 
we struggle against these, we need to hear the frail lingering voice still saying 
“Do or Die
time when holistic, international collaborative efforts are the only means to stop 
the damage caused to our planet. It is just one of the many examples where the 

dire need for science diplomats comes to the fore. Gandhian philosophy is apt to foster genuine partnerships 
between policymakers, diplomats and scientists.

establishing concrete diplomatic ties to foster friendship and prevent war among nations, along with his 
concept of Sarvodaya and Trusteeship. Let’s look at how this man, not directly associated with science, 
whose name never appeared in any of India’s science policies, is still capable of being the patron of Indian 
Science Diplomacy. Although there is a difference in opinion about Gandhiji’s views on science, he is that 
scientist who performed ‘Experiments with Truth’. These experiments have given India and the world 
breakthrough results that can guide science diplomats and policymakers in a multitude of dimensions. 
His philosophy embodies many elements of successful diplomacy, which includes building trust among all 
sections of society through a Cosmo-centric approach to humans.

In 1925, Gandhi wrote in ‘Young India’- “It is impossible for one to be an internationalist without being a 
nationalist. Internationalism is possible only when nationalism becomes a fact, i.e., when people belonging 
to different countries have organised themselves and are able to act as one man. It is not nationalism that 

an apt message for Indian Science diplomats who can uphold the true spirit of science for mankind as they 
forge new ties. His ability to portray India’s economic growth and self-reliance by internationalising an object 
as trivial as the charkha (a cotton gin or spinning wheel) is a powerful lesson in diplomacy. Gandhiji’s slogan, 

///////////////////////////////////////
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entering water resources from synthetic clothing and threatening aquatic life. The IPCC special reports have 
warned that environment-related issues can threaten international relations. Recently, Sri Lanka correlated 
their air quality deterioration in Colombo to the pollution episode in India. While India struggles amidst 
its embarrassing air pollution levels, we remember Gandhiji’s words- “We suffer much because we do not 

the air, the land, and the water are not an inheritance from our forefathers but on loan from our children. So 

While we celebrated 150 years of Gandhiji’s birth, Prime Minister Modi gave a call to spread Gandhian 
ideas through innovation. It was apt that India donated a 50 kilowatt ‘Gandhi Solar Park’ to the Headquarters 
of the United Nations - A gesture of achieving diplomacy through science going beyond mere talk on climate 
change. The Swachh Bharat campaign and India’s Solar mission have been used rightly as powerful tools 
in Indian diplomacy. Our engineering and innovation policies have a word of caution from Gandhiji who 
expressed in ‘Young India’ that “Machinery has its place; it has come to stay. But it must not be allowed 

2 Valiant women played an essential role during the Satyagraha and 
it reminds Indian leaders of the need for gender parity. This effort should be taken seriously by science 
diplomats, especially when India is struggling to better its disappointing rank of 140 in the World Economic 
Forum’s gender gap index.

Indian Science diplomacy undeniably has in many ways been in sync with the vows of Gandhiji. The true 
essence of Science can be equated to Gandhiji’s hymn ‘Vaishnava Jana To’, which means that a true human 
being can feel the pain of another. Real science diplomacy has to work in this direction. India’s efforts 
towards collaboration in developing climate-resilient crops, supply of generic medicines to African and other 
needy nations are guided by this principle. Hence, diplomacy’s main goal is ‘Ahimsa’, which is easier to 

Satya’ or the truth. Gandhiji guides our 
environmental policy by ‘Asteya’ or non-stealing, warning us that “We are not always aware of our real needs, 

broad idea of ‘Brahmacharya’ or self-discipline is apt for every world leader. ‘Aparigraha’ or non-possession 
can guide science diplomats’ work against unnecessary ‘hoarding’ of essential commodities. Above all, 

world issues. Gandhiji termed it ‘Sarvatra Bhayavarjana’ (Fearlessness). We are now strongly projecting 
‘Swadeshi’ goods and resources as our soft power by promoting traditional medicines, Himalayan herbs, 
Ayurveda, and Yoga to the world. 

PM Modi rightly said, “World is eager to know Mahatma Gandhi and hence, it becomes India’s responsibility 

be used to establish Sarva Dharma Samantva (Equality of the religions) as science knows no religion. This 
way science-backed diplomacy can work towards the eradication of ‘Sparshbhavna’ (untouchability) among 
nations making Science, Technology and Innovation available for all.

Even today Gandhiji continues to be the epitome of India’s soft power. Currently, when India is vying to 
get onto the bandwagon of becoming a powerful force ‘in Science and through Science’, he tells us, “The 

problems

to Indian Science diplomacy.
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Imagine for a moment that we live in an enslaved nation run by foreign rulers. 
Imagine the absence of a democratic government, an independent judiciary, free 
press, constitutional rights, and right to information. These rulers own everything- 
market, education, institutes, industries, police, army, courts, laboratories, 

what chance do you have as a scientist? What research can you do? Let alone a 
scientist, what contribution can you make as a civil society member?

That was the state of the period from 1880 to 1947 in which our pre-
independence scientists lived and worked. To appreciate their contributions, 
we need to understand the milieu of those times and the meaning of being a 
scientist in those oppressive settings.

Indian scientists or personnel working in the domain of sciences in that period faced discrimination at the 
hands of the imperialist administration because of the plain reason of being the ‘ruled’. The biased opinion 
about Indians being an irrational and uncivilised community immersed in the pool of weird superstitions, 
unable to think logically and pursue science was prevalent. It was a general notion that the Indian mind would 
always turn away from the empirical study of nature to metaphysical speculations. There is ample evidence of 

even survive in the system. Such discrimination was manifested in different ways.

Indians were mainly assigned and designated for lower-level tasks at subordinate and peripheral positions 
which lacked an intellectual essence. As a result, their efforts were not recognised at equal footing as 

Radhanath Sikdar (who 
computed the height of the peak XV later named Mount Everest), Azizul Haque and Hem Chandra Bose1 (Police 

2 (who 
partnered with Ronald Ross to hypothesize that mosquitoes cause malaria) come to the fore as examples 
of such discrimination.

irrationally, making their services not only insulting but also unsustainable for the scientists. The case of Sir 
Jagadish Chandra Bose wherein he was refused the rightful salary for three years is well known.3 PN Bose 
preferred to resign from his post when he was superseded for the directorship of the Geological Survey 

higher in the administrative hierarchy.4

administrative authority.

 Viewpoint ///////////////////////////////////////
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the Indian scientists. JC Bose was refused any research facility, and his work was considered purely private 
until recognition from the Royal Society.3 There was no facilitation for doing research, and scientists were 
often not given any respite from teaching and other duties for pursuing their research interests. 

returns were in Zoology, Botany, Geology, and Meteorology and were supported to exploit natural resources, 
while other branches of science and related industries were sidelined. Whenever requests were made 

However, instead of getting restrained or suppressed by such discriminatory practices by the British, Indian 
research displayed a sudden surge of activities, establishing itself at an international level and creating an 

th century. 

It is indeed inspiring to note that these contributions did not have grand projects or huge funds, but 
through simple, creative, and innovative ways, the scientists used all the resources available: resources of 
the mind, heart and hand. They used the faculties of thinking, writing, speaking, teaching, and researching- all 
the repertoire of a scientist, using the practice of science as a tool to push the agenda of nationalism. Some 
of them did go beyond this gamut and ventured into building institutions, publishing journals, establishing 
industries, indulging in community service, and supporting the freedom movement openly, perpetually guided 
by the undercurrent of national self-expression.

As the western empiricism protocols propounded by Francis Bacon started getting practised in Indian 

were declared defunct and obsolete. The Indian scientists took it upon themselves to set the account right. 

how can Indian scientists be true to their tradition and also seek recognition in the modern science; what is 
it that India can contribute to the universal science from its unique, but subjugated position, and how can 
India, lagging in the practice of science stand on an equal footing with the West which has marched ahead? 
Not banking on any kind of revivalism, JC Bose had clearly stated the Indian stand by declaring, “They would 
be our worst enemy who would wish us to live only on the glories of the past and die off from the face of the earth 
in sheer passivity. By continuous achievement alone, we can justify our great ancestry. We do not honour our 
ancestors by the false claim that they are omniscient and had nothing more to learn 5 This clear and objective 
narrative created a progressive milieu for Indian practitioners of science, scientists, students, and community 
members; and helped them to excel in modern science while keeping their national pride intact.

JC Bose’s call asking Indian scientists to not simply decry the lack of resources, but instead to produce 
work to the best of their abilities and circumstances as a source of national pride: “Rise from your depression! 
Cast off your weakness, in whatever condition we are placed, that is the true starting-point for us 6 is an indicator 

in such high-quality and exceptional research that their names were being taken among the best scientists 
in the world: the optics scattering effect known as the Raman effect named after CV Raman; Boson, one of 
the elementary particles named after SN Bose; Saha equation for photo-ionisation after MN Saha; and PC 
Ray earned the sobriquet of ‘King of Nitrites’ for his research in crystallisation of Nitrites. JC Bose was the 
pioneer in wireless transmissions of electromagnetic signals and radiations in the 5mm–1cm wavelength. 

A curious and counter-intuitive trend visible in the publications of these scientists is their preference to 

wanted to establish alternative publications which did not discriminate against Indians and provided them 
with their due academic space. Calcutta Journal of Medicine (M Sircar, 1868), Bulletin of Indian Association 
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for the Cultivation of Science (Edited by CV Raman, 1909), Journal of Indian Chemical Society (PC Ray, 1924), 
Science and Culture (MN Saha, 1935) were some such journals.7 In fact, 34% of papers published from 1807 
to 1947 in India appeared in Proceedings of the Indian Academy of Sciences- Section A and B.8

that JC Bose published his work on the polarisation of electromagnetic waves in the Journal of the Asiatic 
Society of Bengal in 1884, which was communicated to the Royal Society of London by Lord Rayleigh a 
year later. CV Raman announced his discovery of Raman scattering at the 1928 meeting of the South Asian 
Science Association in Bangalore.7 These actions were not naïve happenings but well-thought strategies 

A History of Hindu 
Chemistry: From the Earliest Times to the Middle of the Sixteenth Century A.D.; With Sanskrit Texts, Variants, 
Translation and Illustrations’ is a successful example of this effort.9 This book was well-received internationally 
and reviewed by the renowned science historian Pierre Eugene Marcellin Berthelot in France.10 A science-

 entitled, ‘Palatak Toofan’ by JC Bose, where he lampoons the imperialists and shows the superiority 
of Indian wisdom; ‘Essays on India’ by PC Ray are a few examples where the scientists ventured into literary 
routes also. They wrote textbooks and popular science books for students and the general public and thus, 

Most of the scientists were also engaged in teaching in colleges and universities. Though teaching took 
a substantial part of their time, energy, and efforts and kept them away from focussing on research, they 

students. They brought up an army of students who were illustrious, industrious and also seeped in the 
nationalist spirit akin to their teachers. These students further spread out in the country and replicated the 

By the end of the nineteenth century, there was no space, opportunity, or facility for Indian scientists in the 
British institutions unless they followed the rigid dictates of the imperialists in administration, academics, and 
sciences. To chart an original, creative and independent path in science, Indian institutions which were ‘solely 
native and purely national’ as envisaged by Dr M Sircar were required. This realisation led to the establishment 
of several institutions facilitating Indian scientists: Indian Association for the Cultivation of Science (1876, M 
Sircar), Indian Industrial Association (1891, PN Bose), Basu Vigyan Mandir (1917, JC Bose),3 Indian Chemical 
Society (1924, PC Ray), Indian Science News Association (1935, PC Ray and MN Saha), Indian Academy 
of Sciences (1934, CV Raman).7 History has shown that these institutes proved to be fertile ground for the 
independent accomplishments of Indian scientists. 

Based on his intellectual capital PC Ray went ahead and tried his hands in establishing Swadeshi industries 
such as Bengal Chemical and Pharmaceutical Works, Bengal Pottery works, Calcutta Soap Works, Bengal 
Enamel works, Bengal Caning and Condiment works. These industries manufactured chemicals, drugs, 

technology, skill and raw materials.10 JC Bose too fabricated his own devices for use in his experiments using 
the skills of local artisans. Later, many universities from America and England showed interest in placing orders 

Swadeshi products.

The actions of pre-independence Indian scientists cannot be termed as Science diplomacy in the true 

India and its heritage at a prominent seat globally. These were, no doubt, reactions to the political milieu, 

were breaking the shackles of slavery in their own ways. Though these activities were not well-planned and 
strategically executed, they were well-thought-out rebuttals to the imperialist oppression. Collectively the 
myriad contributions of the scientists did help India to come out of the morass of self-pity and a medieval, 
retrogressive mindset and encouraged the countrymen to participate in modern science with objectivity, 
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The Union Cabinet approved the signing of the 
Memorandum of Understanding (MoU) between 

Disaster Management on 6 January 2022. The MoU 
seeks to put in place a system, whereby both India 

Management mechanisms of each other and it will 
help in strengthening the areas of preparedness, 

response and capacity building in the field of 
Disaster Management. At present, India has signed 
the bilateral/ multilateral Agreement/MoU/Joint 
Declaration of Intent/ Memorandum of Cooperation 

with Switzerland, Russia, SAARC, Germany, Japan, 
Tajikistan, Mongolia, Bangladesh and Italy.

In an important milestone in S&T Cooperation 
between India and France, an MoU was signed on 26 
January 2022 between CSIR and Institute Pasteur 
with scope for cooperation in health research. CSIR 
and Institute Pasteur would be jointly researching 
and focusing on emerging, reemerging infectious 
diseases, inherited disorders, enabling the delivery 
of effective and affordable healthcare solutions 

not only for the people of India and France but for 
the global good. The MoU provides for developing 

and networking in advanced and emerging areas of 
Human Health between scientists and institutes/
laboratories of CSIR and Institute Pasteur and its 
international network.

On 24 February 2022, the World Economic Forum 
and the National Institute of Urban Affairs (NIUA) 
signed an MoU to collaborate on a jointly designed 
‘Sustainable Cities India program’ which will aim 
to create an enabling environment for cities to 
generate decarbonisation solutions across the energy, 
transport, and the built environment sectors. The 
‘Sustainable Cities India program’ intends to enable 
cities to decarbonize systematically and sustainably 

that will reduce emissions and deliver resilient and 
equitable urban ecosystems. The Forum and NIUA will 
adapt the Forum’s City Sprint process and Toolbox of 

seven Indian cities across two years. The City Sprint 
process is a series of multi-sectoral, multi-stakeholder 
workshops involving business, government, and civil 
society leaders to enable decarbonisation, especially 

MoUs Signed///////////////////////////////////
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An MoU on cooperation in the fields of Science, 
Technology and Innovation was signed on 8 
March 2022 between the Department of Science 
& Technology, Government of India, and Ministry 
of Trade & Industry, Government of Singapore. 
The MoU will follow a demand-driven approach 
in developing cooperation, facilitating companies 

arising from the cooperation, for encouraging 
companies and institutions to cooperate and utilise 
programmes, which promote the mobility of scientists 
and high-level experts. The cooperative activities 

will include sharing experiences on the national 
research, development, and innovation policies and 
programmes of each country, exchanging and sharing 

partnership development activities, workshops, 

the importance of international cooperation in the 

two countries’ economic and social development, 
the MoU would strengthen India-Singapore Science, 
Technology, and Innovation Collaboration.
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