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102 Incidentally, the English name of the National Institute of Technology (NIT) in Japan is the same as that of the NIT in India.

The internal status of NIT was also verified. There are 31 NIT-affiliated schools. Each predecessor 

institution had a history before becoming NIT-affiliated schools in 2001. As seen in NIT, India is developing 

a higher education system at the level of Japanese technical colleges102.

Table 2-20　Ranking of NIT-af�liated Institutions to which FA Belong 

by the Number of Appearances in the Top 1% Papers for "India only"
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Finally, for comparison, Table 2-21 summarizes the highest level in terms of the aggregate number of 

appearances of author-affiliated research institutes in the database tied to “(1) Overall”, as shown in Table 

2-15 (the top 1% papers for “India Overall”). Since the number of appearances is an integer count, i.e., 

the number of appearances of the institution associated with all co-authors, this total is much larger than 

the number of papers covered. As in Table 2- 15, the names of institutes corresponding to collectives are 

marked in green, while “ hypothetical institutes” that are administrative agencies with funding functions 

are marked in yellow. Compared to Table 2-15, there are a large number of independent research 

institutes without a mark among the top-ranked institutions. This difference is thought to be due to 

research institutions producing papers with a large number of co-authors, which results in a significantly 

higher number of appearances compared to the actual number of papers published.

Table 2-21　Ranking of Number of Institutions Appearing in the Top 1% Papers for India Only
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(Produced by the Institute for Future Engineering from Clarivate analytical data)
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103

104

105

In Japan, for example, descriptions related to Grants-in-Aid for Scientific Research programs include the official name 
KAKENHI, Kaken, JSPS, and MEXT, while abbreviations of program names such as General C and Tokusui may also appear.
As shown in Table 2-12, the total number of papers is 1491. It is believed that these papers were produced almost exclusively 
with Indian funds.
The details are as follows: 124 research institutes including private companies, etc., 105 funding schemes (many established 
internally within research institutes) presumed to be grants, fellowships, programs, trusts, or funds, etc., 35 government 
agencies, 26 foreign countries, and 38 unknown, making a total of 328 cases. In addition, the number of cases identified (listed in 
Table 2-22) was 1208, and the total number was 1536 as a result of integer counting. Although the inclusion of funding agency 
information in the papers is incomplete, with some papers having more than one entry and others having no entry, the above 
figures indicate a high capture rate and the trends shown by the numbers tabulated in Table 2-22 are reliable.

We have examined the actual state of research institutions from several perspectives. For India to 

thrive and develop significantly, it is essential to leverage the diverse foundations on which research 

institutions are established. This includes expanding the frameworks of various hierarchically structured 

research institution series such as the IITs, while also striving for further qualitative improvements within 

each hierarchical level itself.

2.3.2  Relationship Between Funding Agencies (Funding Functions) and Top 
Papers

Bibliographic data for the articles are accompanied by an entry for the funding agency, but the content 

is generally quite disorganized, often merely listing text extracted from the acknowledgments in the 

article103. In the case of international co-authored papers, it is common to see the names of countries 

related to funding, funding agencies, research institutions, and companies mentioned, while the names of 

research programs are seldom included.

Here, we analyzed papers produced exclusively by Indian research institutions104. In order to count 

the number of related papers by funding agency, texts related to funding agencies extracted from the 

bibliographic data were first analyzed in clusters. About 20% of the texts were independent and did not 

form clusters. Since some clusters expressed the same funding agency under various names, and some 

clusters consisted only of fragmented information of the name of the agency, clusters with practically 

identical contents were merged (collated) from larger clusters. At this stage, the internal structure of 

the clusters was also hierarchically arranged with reference to online information and to literature. The 

institutions with funding functions at Ministry level or higher were tabulated as shown in Table 2-22, 

along with their average annual R&D expenditure. Most of the independent information that did not 

form clusters was related to research institutes and funding programs, while other information could be 

assumed to be the names of departments of local governments and administrative agencies, 105as well as 

clearly foreign institutions and others with no clear categorization105. In addition, it is clear from these 

details that funding agency information extracted from bibliographic data is not rigorous in terms of data 

integrity and should be used only to determine broad trends.
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106 R&D funding from the private sector accounts for 30-39% of the national total. It seems that, on a national level, the private 
sector is not yet willing to significantly expands it engagement in R&D activities. However, a development model that is 
unique to India can be envisioned, since there is active investment from abroad in pursuit of the abundant high-level human 
resources in some of the unique and cutting-edge IT industries.

Table 2-22　Number of Publications and R&D Expenditure by Ministry (Indian Institutions Only) in Bibliographies of 

the Top 1%Papers
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If we were to measure the overall activity level of national research and development by its 

R&D expenditures, in the case of India, there is a significant emphasis on areas such as defense, 

space, and nuclear energy. The allocation to areas that support economic vitality, particularly 

when focusing on investments in the secondary and higher industries, appears relatively lacking.106, 

On the other hand, there is a concentration of highly cited papers produced by the Ministry of 

Science and Technology and the Ministry of Education, with DST, DSIR, and DHE accounting for a 

large portion. Since there is no significant correlation between the two types of indicators shown 

in Table 2-22, it is appropriate to interpret them as different aspects of the actual situation. 

Table 2-23 shows the effectiveness of funds from funding agencies under the jurisdiction of 

ministries. In terms of the number of top 1% papers, funds from SERB, CSIR, and UGC were considered 

to have been particularly effective. While ICMR's bio and medical sciences have shown reasonable 

results, it is difficult to analyze whether BRNS and ICAR have achieved results commensurate 

with the allocation of funds in India, partly due to the nature of the field. To understand the 
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107 In Table 2-23, the names of the funding agencies directly under the jurisdiction of the "Biotechnology Agency" are not 
indicated, but bibliographic data does show the name of the agency.

India, partly due to the nature of the field. To understand the actual situation, it is necessary to examine 

the titles and keywords in detail. However, this study is limited to the aggregate information shown in 

Table 2-23107.

Table 2-23　Funding Institutions and the Number of Top 1% Papers (Indian Institutions Only)
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22..33..33 SSttaattuuss  ooff  MMaajjoorr  PPrrooggrraammss  MMeennttiioonneedd  iinn  TToopp  PPaappeerrss  

In the tabulation of funding items among the top 1% paper set, there are a large number of 

descriptions up to the level of funding agency summarized in Table 2-23, which ensures a certain 

level of reliability of the analysis. However, there are few other detailed descriptions, such as 

program names. Even if there is information that corresponds to the funding allocation system, it 

is difficult to analyze because the system is set up within the research institution or because 

the information is diverse and independent. The following is a list of the names of programs 

extracted as clusters and their frequency of appearance, as described in the previous section. 

Research institutes and projects directly involving the federal government, corresponding to the 

"federal government" entries in Table 2-22,are shown first along with the number of appearances in 

parentheses. 

Tata Memorial Center (8) 

JNCASR (5) 

Confederation of Indian Industry (3) 

National Supercomputing Mission (3) 

Names and number of appearances of other programs, etc. developed by individual 

ministries. 

J. C. Bose Fellowship (10) 

C. V. Raman Post-doctoral Fellowship, Under the Institution of Eminence scheme of IISc (7) 

DBT partnership programme of IISc (6) 

Swarna Javanti Fellowship (6)

 
107 In Table 2-23, the names of the funding agencies directly under the jurisdiction of the "Biotechnology Agency" are not 

indicated, but bibliographic data does show the name of the agency. 

(Produced by the Institute for Future Engineering from Clarivate analytical data)

2.3.3 Status of Major Programs Mentioned in Top Papers

In the tabulation of funding items among the top 1% paper set, there are a large number of descriptions 

up to the level of funding agency summarized in Table 2-23, which ensures a certain level of reliability of 

the analysis. However, there are few other detailed descriptions, such as program names. Even if there 

is information that corresponds to the funding allocation system, it is difficult to analyze because the 

system is set up within the research institution or because the information is diverse and independent. 

The following is a list of the names of programs extracted as clusters and their frequency of appearance, 

as described in the previous section. Research institutes and projects directly involving the federal 

government, corresponding to the "federal government" entries in Table 2-22,are shown first along with 

the number of appearances in parentheses.

・Tata Memorial Center (8)

・JNCASR (5)

・Confederation of Indian Industry (3)

・National Supercomputing Mission (3)

Names and number of appearances of other programs, etc. developed by individual ministries.

・J. C. Bose Fellowship (10)

・C. V. Raman Post-doctoral Fellowship, Under the Institution of Eminence scheme of IISc (7)

・DBT partnership programme of IISc (6)

・Swarna Javanti Fellowship (6) 

・INSPIRE Faculty Fellowship (6)

・INSPIRE Programme (6)



101 

Research Report　　Policy and R&D Trends for Science and Technology Cooperation with India

JST Asia and Pacific Research Center　 　APRC-FY2021-RR-04-EN 

・TEQIP-II (4)

・TEQIP-III (4)

・INUP-IITB project (3)

・Research Promotion Scheme (2)

・Chhatrapati Shahu National Research Fellowship (2)

・Lady Tata Memorial Research Award (2)

A summary of the major research support programs and schemes based on online information and 

literature searches is provided in Table 2-24. However, the effectiveness of the funding programs could 

not be determined because the completeness of the description of the funding in the bibliographic data is 

questionable.

Table 2-24　Major Research Support Systems, Programs and Projects

RReesseeaarrcchh  RReeppoorrtt  ｜｜PPoolliiccyy  aanndd  RR&&DD  TTrreennddss  ffoorr  SScciieennccee  aanndd  TTeecchhnnoollooggyy  CCooooppeerraattiioonn  wwiitthh  IInnddiiaa  
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2.3.4 Examples of practical application, start-up creation, social impact, etc.

（1）Maternal health care services

"Mother Care" is the generic name for maternal health care services by Care NX Innovations, a 

startup from the Indian Institute of Technology Bombay (IIT Bombay) founded in 2015. In 2016- 2017, the 

company first developed "AnandiMaa," a digital platform service that enables healthcare organizations to 

remotely provide medical care for high-risk pregnancies. The platform combines a portable kit of prenatal 

medical devices (stethoscope, blood pressure cuff, ultrasound cardiograph, scale, urine test strips, etc.) with 

a smartphone application to support monitoring, reporting, and decision making in response to high-risk 

pregnancies, as well as a web portal for data management and analysis. The platform has been adopted 

by medical government organizations, NGOs, and hospitals.

In 2018-2019, the company established its business model with investments from two international 

impact funds and developed its second product, India’s first digital and wireless fetal monitoring device 

called "Fetosense." This is a device for non-stress testing/childbirth monitoring (NTG/CTG) that integrates 

data with smartphones, allowing pregnant women to take non-stress tests at home, to listen to the fetal 

heartbeat, and to report their condition in real time to their doctors. In 2020-2021, in addition to selling 

300 units of "Fetosense" as sales commenced, pilot tests of "AnandiMaa" and "Fetosense" began in Nigeria, 

Bangladesh, and Afghanistan. According to the Care NX Innovations website, as of March 2022, more 

than 100,000 "Fetosense" tests have been conducted, and more than 100,000 pregnant women have used 

"AnandiMaaa" services.

In 2018, Care NX Innovations received national and international recognition for its services, including 

a Queen’s Young Leaders Award108 for one of its founding members109. The company is known for its 

115 
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（（11）） MMaatteerrnnaall  hheeaalltthh  ccaarree  sseerrvviicceess  

"Mother Care" is the generic name for maternal health care services by Care NX Innovations, a 

startup from the Indian Institute of Technology Bombay (IIT Bombay) founded in 2015. In 2016- 

2017, the company first developed "AnandiMaa," a digital platform service that enables healthcare 

organizations to remotely provide medical care for high-risk pregnancies. The platform combines a 

portable kit of prenatal medical devices (stethoscope, blood pressure cuff, ultrasound cardiograph, 

scale, urine test strips, etc.) with a smartphone application to support monitoring, reporting, 

and decision making in response to high-risk pregnancies, as well as a web portal for data 

management and analysis. The platform has been adopted by medical government organizations, NGOs, 

and hospitals. 

In 2018-2019, the company established its business model with investments from two international 

impact funds and developed its second product, India's first digital and wireless fetal monitoring 

device called "Fetosense." This is a device for non-stress testing/childbirth monitoring (NTG/CTG) 

that integrates data with smartphones, allowing pregnant women to take non-stress tests at home, 

to listen to the fetal heartbeat, and to report their condition in real time to their doctors. In 

2020-2021, in addition to selling 300 units of "Fetosense" as sales commenced, pilot tests of 

"AnandiMaa" and "Fetosense" began in Nigeria, Bangladesh, and Afghanistan. According to the Care 

NX Innovations website, as of March 2022, more than 100,000 "Fetosense" tests have been conducted, 

and more than 100,000 pregnant women have used "AnandiMaaa" services. 

In 2018, Care NX Innovations received national and international recognition for its services, 
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The Queen Elizabeth Diamond Jubilee Trust presents an annual award to recognize leadership skills for social change among 
young people aged 18 to 29 in Commonwealth countries.
Queens Young Leader Award winners (https://www.queensyoungleaders.com/awardee/aditya-kulkarni/) and others.
The descriptions in this section are based primarily on information from the Care NX Innovations website ( https://caremother.
in/company/about-us) and IIT Bombay’s startup case studies page (https://www.iitb.ac.in/dsce/startups#spotlight).
MoST (2021), " IIT Ropar’s startup company introduces World ’s first ’Plant based’ smart air-purifier Ubreathe Life "Technology 
uses living, breathing plants for the filtration of contaminants",. https://pib.gov.in/PressReleasePage. aspx?PRID=1751050
DST is conducted on a time-limited basis as part of a national mission related to interdisciplinary cyber physical systems (NM-
ICPS National Mission on Interdisciplinary Cyber Physical Systems). It supports R&D and company startups angled toward 
creating a tech base for sustainable farming (https://awadh.iitrpr.ac.in/about-us/).
Technology that utilizes the water and nutrient absorbing ability of plant pores and roots to absorb and decompose pollutants 
in soil, groundwater, and the air.
IIT Delhi (2021), "Geliose Mobility, an IIT Delhi incubated startup, launches ’HOPE’, an affordable electric scooter for last mile 
delivery and personal commute ", https://home.iitd.ac.in/news-escooter.php
A subsidiary unit of Indian currency, equivalent to 1/100 of a rupee (as of March 7, 2022, the exchange rate is 1 Rupee = 1.50 
yen, so 20 paisa is equivalent to 30 sen).

examples of relatively low cost social innovations110.

（2）Development of plant-based air puri�ers

According to an announcement by the Ministry of Science and Technology (MoST) in September 2021111, 

young researchers from the Indian Institute of Technology Ropar, Kanpur (IIT Ropar, Kanpur) and 

management experts from Delhi University developed an air purifier using living plants called “Ubreathe 

Life." This has the effect of augmenting the effectiveness of indoor air purification processes and is a 

device that can be used in hospitals, schools, workplaces, and homes. Urban Air Laboratory, an IIT Ropar 

start-up company that developed this product, is a member of iHub- AWaDH (Agriculture and Water 

Technology Development Hub)112, a research hub in the field of agriculture and water established at IIT 

Ropar by the DST, Government of India.

The development is based on a patent-pending invention that exponentially amplifies the effects of 

phytoremediation (environmental restoration by plants)113 using a new technology called Urban Munnar 

Effect. The "Ubreathe Life" air purifier consists of a wooden box containing specific plants, a UV 

disinfector, and layers of pre-filters, charcoal filters, and HEPA filters. The specific plants that can be used 

are Spathiphyllum (Peace Lily), Sansevieria (Snake Plant) and Oridulan (Spider Plant). The device comes 

with a special irrigation container, so users do not need to water the plants regularly.

The product was tested at the National Accreditation Board for Testing and Calibration Laboratories 

of the Government of India and IIT Ropar’s laboratory. The Air Quality Index (AQI) improved from 

311 to 39 after 15 minutes of operation in a 150 sq. ft. room. It effectively removes particulate biological 

contaminant gases in indoor spaces and improves oxygen levels. Therefore, it will be marketed as a 

product that may be useful in fighting the COVID-19 pandemic.

（3）Electric scooters

According to a March 2021 announcement by the Indian Institute of Technology Delhi (IIT Delhi), one 

of its start-ups114, Geliose Mobility, has developed a low-cost pedal-powered electric scooter called HOPE 

The cost to ride hope is about 20 paisa115 per kilometer and it therefore falls into the category whereby no 
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116 IIT Delhi (2022), "Fabiosys Innovations, an IIT Delhi Startup, Develops Technology to Manufacture Extremely Affordable and 
Highly Effective ective Antiviral Fabric", https://home.iitd.ac.in/show.php?id=3&in_sections=Startups

driver’s license is required for speeds of up to 25 km/h, making it suitable for the final stage of delivery 

services and local commuting to and from work.

The electric scooter is accompanied by a portable charger and lithium-ion battery, which can be charged 

via a standard household electrical outlet, eliminating the need to charge the battery in a parking lot. 

The battery can usually be fully recharged in four hours. There are two battery capacity options with 

50 km or 75 km of normal operational range. The battery management system, data monitoring system, 

and pedal assist unit are integrated inside the scooter, making it IoT-ready for data analysis and vehicle 

management applications. Users can easily switch between pedal mode and throttle mode while riding, 

but there is also a special reverse mode for parking assistance. The HOPE chassis is built with a strong 

but lightweight frame to withstand the rigors of use and can be fitted with a variety of cargo accessories 

and a rear seat, if needed.

Geliose Mobility is working with logistics and distribution companies to handle limited-area local 

deliveries of food, e-commerce, groceries, and other necessities. The company plans to install "HOPE" 

charging and maintenance hubs along routes frequented by these companies. In addition, the company 

plans to offer roadside assistance and on-street battery replacement services in case of emergencies.

（4）Anti-viral �bers for medical use

According to an announcement by the Indian Institute of Technology Delhi (IIT Delhi) in March 2022116, 

Fabiosys Innovations, a start-up company founded by IIT Delhi in 2019, has developed an inexpensive, 

high-performance medical fiber that destroys up to 99.9% of bacteria and viruses within 30 minutes called 

Fabium®. This is a result of the efforts made by the company’s founders, under the guidance of a professor 

of textile engineering, in the field of medical textile R&D, which is an emerging industry in India, since 

2018, prior to the COVID-19 pandemic Although antimicrobial textile products on the market can inhibit 

microorganisms within 24 hours, they are not practical in daily life in terms of the time required for 

efficacy, since common bacteria double in size within about 20 to 30 minutes. Fabium ® is developed with 

a technology called Hi-PAT (High Performance Anti-Microbial Technology), which begins to work within 

seconds of contact with pathogens such as bacteria, viruses, and molds, destroying up to 99.9% of them 

within 30 minutes. It contains no formaldehyde or metallic nanoparticles, which are toxic and irritating 

to the human body, and has almost the same air permeability as regular fabrics, making it a very useful 

material for applications where air permeability is important, such as masks and coveralls.

For the large-scale production of Fabium®, a series of proprietary chemical formulations are required 

to make the raw fabric using standard textile processing machinery commonly used in the Indian textile 

industry. In collaboration with textile industry partners in the Delhi metropolitan area, the Fabiosys 

Innovations team has tested the possibility of the large-scale production of the Fabium® cotton material 

and has confirmed that it is possible to produce it on a large scale while maintaining high efficacy and low 

prices. It can be produced from any type of cloth, including natural and synthetic materials, woven, non-

woven, and knitted fabrics. The white color of the cloth is one of its major selling points, making it suitable 

for dyeing, printing, embroidery, and other designs.
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2.4 Main Research Personnel by Research Field

2.4.1 H-Index and First Authors of Top 1% Papers

The names of researchers ranked within the top 100 in each field of the H-Index by ESI22 field were 

matched to the names of FA appearing in the top 1% of papers produced exclusively by institutions in 

India. Table 2-25 summarizes the results. Of the approximately 2000 candidates listed in the H-Index, 96 

researchers, or about 5% of the total number, produced the top 1% papers during the period covered. This 

result corresponds to the selection of approximately 5% of the top 100 H-Index researchers who have 

achieved high quality research results in recent years, although there may be some discrepancies among 

the disciplines.

Table 2-25　Matching of H-Index Top 100 Authors With Top 1% Papers FAs from  

“Indian Institutions Only”(by ESI22 �eld)

RReesseeaarrcchh  RReeppoorrtt  ｜｜PPoolliiccyy  aanndd  RR&&DD  TTrreennddss  ffoorr  SScciieennccee  aanndd  TTeecchhnnoollooggyy  CCooooppeerraattiioonn  wwiitthh  IInnddiiaa  

118 

 

 

 

22..44 MMaaiinn  RReesseeaarrcchh  PPeerrssoonnnneell  bbyy  RReesseeaarrcchh  FFiieelldd  

22..44..11 HH--IInnddeexx  aanndd  FFiirrsstt  AAuutthhoorrss  ooff  TToopp  11%%  PPaappeerrss  

The names of researchers ranked within the top 100 in each field of the H-Index by ESI22 field 

were matched to the names of FA appearing in the top 1% of papers produced exclusively by 

institutions in India. Table 2-25 summarizes the results. Of the approximately 2000 candidates 

listed in the H-Index, 96 researchers, or about 5% of the total number, produced the top 1% papers 

during the period covered. This result corresponds to the selection of approximately 5% of the 

top 100 H-Index researchers who have achieved high quality research results in recent years, 

although there may be some discrepancies among the disciplines. 

Table 2-25: Matching of H-Index Top 100 Authors With 

Top 1% Papers FAs from “Indian Institutions Only”(by ESI22 field) 

 

 



106 

Research Report　　Policy and R&D Trends for Science and Technology Cooperation with India

JST Asia and Pacific Research Center　 　APRC-FY2021-RR-04-EN 

RReesseeaarrcchh  RReeppoorrtt  ｜｜PPoolliiccyy  aanndd  RR&&DD  TTrreennddss  ffoorr  SScciieennccee  aanndd  TTeecchhnnoollooggyy  CCooooppeerraattiioonn  wwiitthh  IInnddiiaa  

119 

 

 

 



107 

Research Report　　Policy and R&D Trends for Science and Technology Cooperation with India

JST Asia and Pacific Research Center　 　APRC-FY2021-RR-04-EN 

RReesseeaarrcchh  RReeppoorrtt  ｜｜PPoolliiccyy  aanndd  RR&&DD  TTrreennddss  ffoorr  SScciieennccee  aanndd  TTeecchhnnoollooggyy  CCooooppeerraattiioonn  wwiitthh  IInnddiiaa  

120 

 

 

 



108 

Research Report　　Policy and R&D Trends for Science and Technology Cooperation with India

JST Asia and Pacific Research Center　 　APRC-FY2021-RR-04-EN 

RReesseeaarrcchh  RReeppoorrtt  ｜｜PPoolliiccyy  aanndd  RR&&DD  TTrreennddss  ffoorr  SScciieennccee  aanndd  TTeecchhnnoollooggyy  CCooooppeerraattiioonn  wwiitthh  IInnddiiaa  

121 

 

 

 



109 

Research Report　　Policy and R&D Trends for Science and Technology Cooperation with India

JST Asia and Pacific Research Center　 　APRC-FY2021-RR-04-EN 

RReesseeaarrcchh  RReeppoorrtt  ｜｜PPoolliiccyy  aanndd  RR&&DD  TTrreennddss  ffoorr  SScciieennccee  aanndd  TTeecchhnnoollooggyy  CCooooppeerraattiioonn  wwiitthh  IInnddiiaa  

122 

 

 

 



110 

Research Report　　Policy and R&D Trends for Science and Technology Cooperation with India

JST Asia and Pacific Research Center　 　APRC-FY2021-RR-04-EN 

(Produced by the Institute for Future Engineering from Clarivate data)

Conversely, when listing the top authors (FA) from the top 1% of papers produced solely by Indian 

domestic institutions, specifically the 12 top producers (with 4 or more papers), and indicating whether 

they are ranked within the top 100 of the H-Index in each ESI field, the outcome is shown in Table 2-26. 

However, only 3 out of these 12 top producers are ranked in the H-Index list. Since the H-Index depends 

on two types of indicators, the number of citations and the number of papers, even if a paper has a high 

number of citations, the number will not reflect the degree of high citation if there is a large number 

of papers with few citations. Another possible cause of the discrepancy between the two indicators is 

the low importance placed on the contribution of authors as FA since the role of authors during the 

production of the paper is not taken into account and co-authors are recognized as having produced equal 

results. Therefore, we believe that the two indicators should be treated as complementary.
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Table 2-26　Ranking of Top 1% Paper First Author Appearances for Indian Institutions Only
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Table 2-27 shows a collation of last authors (LAs) appearing in highly cited papers involving 

Indian institutions. In this case, 7 out of 11 also appeared in the H-Index 100. In the case of 

the top LAs, there may be an increase in the areas of overlap between the two indicators because 

LA are older, have been engaged in research for a longer period of time and have a relatively 

large number of publications. 
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Table 2-27 shows a collation of last authors (LAs) appearing in highly cited papers involving Indian 

institutions. In this case, 7 out of 11 also appeared in the H-Index 100. In the case of the top LAs, there 

may be an increase in the areas of overlap between the two indicators because LA are older, have been 

engaged in research for a longer period of time and have a relatively large number of publications.
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Table 2-27　Ranking the number of reports by researchers appearing as LA in the top 1% of  

papers involving Indian institutions

RReesseeaarrcchh  RReeppoorrtt  ｜｜PPoolliiccyy  aanndd  RR&&DD  TTrreennddss  ffoorr  SScciieennccee  aanndd  TTeecchhnnoollooggyy  CCooooppeerraattiioonn  wwiitthh  IInnddiiaa  

125 

 

 

5th 

Table 2-27: Ranking the number of reports by researchers appearing as LA in the top 1% of 

papers involving Indian institutions 

(Produced by the Institute for Future Engineering from Clarivate analytical data) (Produced by the Institute for Future Engineering from Clarivate analytical data)



113 

Research Report　　Policy and R&D Trends for Science and Technology Cooperation with India

JST Asia and Pacific Research Center　 　APRC-FY2021-RR-04-EN 

2.4.2 Main Researchers by ESI Research Area

Researchers who are ranked within the top 100 of the H-Index and have produced top 1% papers in 

the past six years are considered representative researchers, as summarized in Table 2-25. They are 

categorized by ESI field and presented in Table 2-28. However, according to the above definition, there 

are no representative researchers for the ESI field of Space. Therefore, the three authors who achieved 

results as FA among the top 1% paper authors in the Space field are listed at the bottom of the table.

Table 2-28　Matching of H-Index Top 100 Authors With Top 1% Papers FAs (by ESI �eld)
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(Prepared by the Institute for Future Engineering based on Clarivate data and DST (2020b))
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Finally, Table 2-29 summarizes the research keywords for representative researchers appearing in the 

H-Index who have produced three or more of the top 1% papers as FAs since 2016.

Table 2-29　Research Fields of Representative Researchers in H-Index 
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3  Status of Science and Technology  
Cooperation between India and Other 
Countries

3.1  Overview of International Science and Technology 
Cooperation

3.1.1 Policy Development to Date

India’s stance on international science and technology cooperation has evolved based on the degree 

of scientific and technological development within the country. First, the 1958 Science Policy Resolution 

raised the issue that the rapid development of science since the beginning of the 20th century has created 

a large gap between developed and less developed countries. The report states that India, with its rich 

academic traditions and cultural heritage, should focus on scientific development in order to fill the gap. 

There is no mention of involvement with other countries, suggesting that catching up with modern 

science was India’s task for the time being.

After developing the infrastructure for science and technology, the 1983 Technology Policy Statement 

stated the importance of increasing the international competitiveness of domestically produced 

technologies and that focus should be placed on technological cooperation with developing countries. This 

demonstrated the idea that participating in technology development programs with other developing 

countries will contribute to mutual development.

Following economic liberalization, in the 2003 Science and Technology Policy, the view was expressed 

that international collaboration in science and technology is a major contributor to the development of 

domestic science and technology, and that it is an important element of foreign policy. In particular, it 

was recommended that academic institutions and national laboratories participate in international joint 

research programs that contribute to India’s scientific development and security, and that India should 

also participate in mega-science projects on an equal footing with other countries. It also emphasized the 

importance of cooperation with developing countries, especially those around India, with shared challenges 

for national development. In other words, it was only in 2003 that the issue of science and technology 

diplomacy in India was clearly articulated in recognition of the need to address both developed and 

developing countries.

The 2013 Science, Technology and Innovation Policy (STIP) emphasized that modern science is 

becoming increasingly resource intensive, and that India should encourage and promote the construction 

of advanced consortium-based R&D infrastructure and participate in international projects in big science. 

This would not only give Indian researchers access to state-of-the-art research facilities, but also, as a 

side effect, it would allow Indian industry to gain global experience and competitiveness in high-tech 

fields. Based on the STIP policy, India has been focusing on establishing an international presence by 
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According to Horimoto (2015), this can be interpreted as a treaty of mutual security that positions India and the Soviet Union 
as allies, but Indian politicians, diplomats, and researchers characterized their country’s diplomacy as nonaligned even in the 
1980s. In addition, it appears that the tendency to maintain positive bilateral relations has been maintained, as modern science 
and technology diplomacy has also resulted in cooperative relationships with a number of countries.
According to Horimoto (2015). In this text, there is also an analysis that divides contemporary Indian diplomacy into three 
hierarchical levels: (1) the global level, which covers the entire world; (2) the regional level, which covers Asia, the Western 
Pacific, the region west of India, and the Indian Ocean; and (3) the sub-regional level, which covers South Asia. 
Cabinet Secretariat (2022), "Complete AOB rules," https://cabsec.gov.in/allocationofbusinessrules/completeaobrules/

117

118

119

participating in international projects such as the gravitational wave detector LIGO, the Hadron Collider 

of the European Organization for Nuclear Research, the ITER experimental fusion reactor, and the Square 

Kilometer Array radio telescope.

The draft of the 5th Science, Technology and Innovation Policy (tentative name), announced in January 

2021, advances the position even further by stating that India should play an active role in global 

science, technology, and innovation governance, participating as a founding member whenever possible 

toward setting the agenda for science, technology, and innovation in the international community. It also 

emphasized the need to establish a mechanism for the Indian diaspora to contribute to the country, and 

to develop an appropriate ecosystem for the brain circulation by attracting human resources. The report 

also points out the importance of having a diplomatic strategy for the use of science and technology and a 

diplomatic strategy that contributes to science, technology, and innovation. It also states that science and 

technology counselors should be assigned diplomatic missions abroad and their roles should be regularly 

reviewed.

Note that these trends and activities in science and technology administration have always been closely 

related to India’s foreign policy. In general, starting with its independence through to the 1960s, non-

alignment was favored as a means of preserving national independence, including non-participation in 

military alliances, an independent foreign policy, and friendly relations with all countries. In August 1971, 

the “Indo–Soviet Treaty of Peace, Friendship and Cooperation” was established, and a diplomatic line that 

could be called the India-USSR Alliance was adopted until the 1980s.117 At the end of the Cold War in the 

early 1990s, India was in dire straits due to the balance of payments crisis and the collapse of the Soviet 

Union. Indian diplomacy since the start of economic liberalization in 1991 was basically developed in order 

to contribute to a new economic policy. Although it is difficult to summarize India’s foreign policy strategy 

from the 1990s to the present due to the complexity and intricacy of the situation, after achieving high 

economic growth in the 2000s, India has tended toward being a “ great power” not only in the economy 

but also in politics and diplomacy118.

3.1.2 Major Initiatives

In the definition of the duties of the central government of India, each ministry is responsible for 

international cooperation in the areas under its jurisdiction. However, there is no particular area specified 

for the DST. Rather, it is “responsible for international science and technology cooperation, including 

arrangements with foreign scientific attaches (to be implemented in close cooperation with the Ministry 

of Foreign Affairs)119. Therefore, the DST can first be regarded as the central institution for international 
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While these three organizations are the main sources of international cooperation in science and technology, international 
cooperation is also being developed by the Indian Council of Medical Research (ICMR) under the Ministry of Health and Family 
Welfare (MoHFW), the Ministry of Earth Sciences (MoES), and the Defense Research and Development Organization (DRDO) 
under the Ministry of Defense (MoD).
Based on DST (2021a ), DST (n.d.) and the DST International Cooperation Division website (https://aistic.gov.in/ASEAN/
ICDST#).
As for specific countries, the following 79 countries were mentioned on the DST International Cooperation Division’s website 
as being eligible for bilateral exchange (accessed March 24, 2022 ) Australia, Austria, Argentina, Armenia, Bangladesh, 
Belarus, Belgium, Botswana, Brazil, Bulgaria, Canada, Chile, China, Colombia, Czech Republic, Denmark, North Korea, Egypt, 
El Salvador, Estonia, Ethiopia, Finland, France, Germany, Georgia, Greece, Hungary, Iceland, Indonesia, Iran, Ireland, Italy, 
Israel, Japan, Kazakhstan, Kuwait, Kyrgyzstan, Malaysia, Mauritius, Mexico, Moldova, Mongolia, Mozambique, Myanmar, 
Nepal, Netherlands, Norway, Poland, Philippines, Peru, Portugal, Korea, Romania, Russia, Saudi Arabia, Serbia and Montenegro, 
Singapore, Slovakia, Slovenia, Sri Lanka, Sudan, South Africa, Spain, Sweden, Switzerland, Syria, Tajikistan, Thailand, Tunisia, 
Turkey, Turkmenistan, United Kingdom, Ukraine, Uzbekistan, United States, Venezuela, Vietnam, Yemen, and Zambia. 
However, there is no indication of when the website was updated, and it is not clear when this information was made available.
Foreign policy promoted by the Modi administration. The idea is to strengthen relations and economic ties with East Asia.
South Asian Association for Regional Cooperation.
Bay of Bengal Initiative for Multi-Sectoral Technical and Economic Cooperation.
Asia-Europe Meeting.
East Asia Summit. 
Centre for Science and Technology of the Non-aligned and Other Developing Countries.
International Centre for Theoretical Physics.
United Nations Conference on Science and Technology for Development.
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science and technology cooperation in India. The DST itself conducts various initiatives. Other major 

ministries actively engaged in science and technology-related activities include the Department of 

Biotechnology (DBT), which, like DST, is under the Ministry of Science and Technology (MoST), and the 

Council for Scientific and Industrial Research (CSIR)120.

（1）Department of Science and Technology (DST)121

In the DST, the International Cooperation Division (IC Division) is responsible for the coordination, 

formation, and implementation of agreements on science, technology, and innovation between India 

and other countries, and involvement in the science, technology, and innovation aspects of international 

forums. International cooperation can be divided into three types: bilateral exchange, multilateral/regional 

exchange, and thematic exchange.

Regarding bilateral exchanges, according to information on the website of the IC Division and others, 

agreements on scientific and technological efficacy have been concluded with 83 countries122, and joint 

research programs are underway with more than 46 countries as of 2020- 2021.

In recent years, India has especially strengthened its cooperation with Australia, Canada, the EU, 

France, Germany, Israel, Japan, Russia, the United Kingdom, and the United States. In addition, relations 

with African countries have been strengthened under the India Africa S&T Initiative. Furthermore, 

relationships have been strengthened with countries covered by India’s Act East Policy123 and some of 

their neighbors.

In terms of the main multilateral and regional exchanges, the International Cooperation Division of 

DST handles India’s participation in joint research programs in the EU, ASEAN, BRICS, IBSA, SAARK124, 

BIMSTEC125, ASEM126, and EAS127, and its involvement in scientific and technological aspects of the UN 
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Indian Ocean Rim-Association for Regional Cooperation.
A summary of this study is presented in the next section of this report.
A summary of this study is presented in the next section of this report.
DBT (2021)
Human Frontier Science Program Organization.
European molecular biology organization.
Research for a Sustainable Planet (European molecular biology organization).
A EUREKA scheme for public offerings, which allows a non-EUREKA member country to conduct a joint call with more 
than one EUREKA member country. EUREKA (European Research Coordination Action) is the world’s largest R&D network 
with 45 countries participating, led by Germany and France, with the aim of creating a market-oriented industrial technology 
development community.
According to DBT (2021), this may refer to the NGO that changed its name to "Nobel Prize Outreach" in October 2020.
Research group organized by Dr. Manu Prakash ( Stanford University), a bioengineering researcher from India (https://www.
ted.com/ speakers/manu_prakash). He is known for inventing an inexpensive, foldable microscope made of paper.
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140

and other international organizations (NAM S&T Centre128, UNESCO- TWAS-ICTP129, UNCSTD130, OECD, 

IOR-ARC131, and G20).

In addition, in response to COVID-19 in 2020-2021, India collaborated with Austria, Croatia, Italy, 

Portugal, Slovenia, Serbia, the United States, and BRICS to issue a call for joint research proposals 

with each of these countries. The collaborative research topics included basic research, therapeutics, 

diagnostics, biomedical instrumentation, disinfection, and bioinformatics.

The thematic exchanges included participation in (1) International solar alliance, (2) Mission Innovation, (3) 

International AIDS Vaccine Initiative), and (4) Gravitational wave detector LIGO.

In addition, the DST International Cooperation Division supports the following three science and 

technology centers, which were established as independent organizations based on bilateral agreements.

(1) Indo-French Center for the Promotion of Advanced Research (IFCPAR)

(2) Indo-US Science and Technology Forum (IUSSTF)132

(3) Indo-German Science and Technology Centre (IGSTC)133

（2）Department of Biotechnology (DBT)134

DBT focuses on international collaborative research to solve socioeconomic and environment- related 

problems. In 2020-21, 5 new partnerships were formed, 13 international joint research calls were issued, 

and 32 new international research projects were initiated, bringing the total number of international 

research projects in progress to 179.

Bilateral exchanges have been promoted with Australia, Brazil, Canada, Denmark, EU, Finland, 

Germany, Japan, Russia, Spain, Sweden, Switzerland, South Africa, UK, USA, and the Netherlands.

There is active cooperation with BRICS, HFSPO135, EMBO136, TaSE137, EUREKA-Globalstars138 as 

part of multilateral exchanges. Other partnerships include international charities (Bill & Melinda Gates 

Foundation, Welcome Trust, Royal Foundation for Cancer Research), universities (Cambridge University, 

Monash University, Heidelberg University), and NGOs (Nobel Media139, Prakash Lab)140.

In response to COVID-19 in 2020-2021, India collaborated with the EU to make a public appeal based 

on four themes: 1) Diversion of medical supplies and equipment made for different purposes;2) Medical 

technology, digital tools, and artificial intelligence analysis to improve surveillance and healthcare at a 
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A UK government organization established in 2018 that oversees various research organizations.
An organization established by DBT in 2009 as an affiliate of the Translational Health Science & Technology Institute (THSTI), 
an independent organization under DBT.
A government–industry–academia partnership mission in India to accelerate the early development of biopharmaceuticals to 
support entrepreneurs and promote inclusive innovation in the biotechnology sector. Funded by DBT, promoted by BIRAC, 
and partially financed by the World Bank.
Based on CSIR (2020) and CSIR (2021).
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high level of technological maturity; 3) Research and innovation in the pan- European COVID-19 cohort; 4) 

Networking with the existing EU and international cohorts related to COVID-19.

India collaborated with UK Research and Innovation (UKRI)141 on an open call for collaborative research 

on understanding the severity of COVID-19 in South Asian populations. In addition, in the BRICS Science 

and Technology Innovation Framework (BRICS STI Framework), calls for collaborative research are 

being issued on the following themes: (1) Research and development of new technologies and tools for the 

diagnosis of COVID-19; (2) Research and development of vaccines and therapeutics for COVID-19 (including 

diversion of existing drugs); (3) Research on SARS-CoV-2 genome sequence analysis and epidemiological 

and mathematical modeling of the COVID-19 pandemic; (4) Artificial intelligence, information and 

communication technologies, and high-performance computation for COVID-19 drug design, vaccine 

development, treatment, clinical trials, and public health infrastructure and systems; (5) Epidemiological 

studies and clinical trials to evaluate the overlap between SARS-CoV-2 and complications, especially 

tuberculosis. DBT and DST are in charge of allocating funds for this project on the Indian side.

In addition, studies have been promoted by a task force established in the Prime Minister’s Office 

(PMO) led by DBT, and, as part of science and technology diplomacy, the Partnerships for Accelerating 

Clinical Trials (PACT) program was established to accelerate COVID-19 vaccine development in partner 

countries. This initiative is being promoted by the Bio Industry Research Assistance Committee (BIRAC) 

and the Clinical Development Services Agency142 under the DBT’s National Biopharma Mission143 and the 

Ind-CEPI Mission. Domestically, there is collaboration from the Ministry of External Affairs, Ministry of 

Health and Family Welfare (MoHFW), Indian Council of Medical Research (ICMR), and the Central Drugs 

Standard Control Organization (CDSCO). Internationally, there is participation from the Coalition for 

Epidemic Preparedness Innovations (CEPI), WHO, NIH, and others. Under this scheme, training and other 

activities were conducted in friendly neighboring countries in 2020–2021 to enhance the capacity for Phase 

III clinical trials and COVID-19 vaccine clinical trial research in India.

（3）Committee on Scienti�c and Industrial Research (CSIR)144

The International S&T Affairs Directorate (ISTAD) in the headquarters of CSIR oversees research 

cooperation and contract research activities at a global level. As of August 2020, CSIR has established 

R&D partnerships with more than 46 institutions across 35 countries (Table 3-1). Specifically, three types 

of initiatives are underway: bilateral and multilateral cooperation, capacity development through support 

for researchers in developing countries, and international human resource development for CSIR scientists 

and engineers.

Bilateral and multilateral cooperation includes personnel exchanges, seminars, joint research, and 
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India–Brazil–South Africa Dialogue Forum.
Shanghai Cooperation Organization.
Before the name change, it was known as the Third World Academy of Sciences.
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information exchange with foreign institutions with which a memorandum of understanding (MoU) 

or agreement has been signed. As of August 2020, at least 22 cooperative programs are underway in 

cooperation with 46 institutions, such as the MoU between the CSIR’s Central Institute of Medical and 

Aromatic Plants and Vietnam’s National Institute of Medicinal Materials, for example.

Multilateral cooperation often takes place through participation in international organizations and 

networks of CSIRs. CSIR is currently a member of the NAM S&T Centre and the World Association of 

Industrial and Technological Research Organisations (WATIRO). It is involved in international cooperation 

through programs among participating nations. CSIR laboratories are also encouraged to participate 

in other international programs under ASEAN, BRICS, BIMSTEC, EU, G8, G20, IBSA145, SCO146, the 

Commonwealth, and the Organisation for the Prohibition of Chemical Weapons (OPCW) programs. As 

for capacity development through support for researchers in developing countries, CSIR, in collaboration 

with the World Academy of Sciences (TWAS)147, offers fellowships to up to 30 researchers each year from 

developing countries to conduct doctoral research (up to four years) or postdoctoral research (up to one 

year) in CSIR’s laboratories. In addition, it provides special training in the advanced research environment 

in CSIR laboratories at the request of institutions and industries in India and abroad. It conducts hundreds 

of organized training programs every year for foreign researchers in various programs from the DST and 

DBT, etc.

To develop international human resources among CSIR scientists and engineers, CSIR offers fellowships 

for those under 45 years of age with a master’s degree in engineering or a doctorate in science to conduct 

research abroad in an emerging or high-priority field.
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Table 3-1　Foreign institutions with partnerships with CSIR (as of August 2020)

Source: Based on CSIR (2020)
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NIH (2022) "Indo-U.S. Vaccine Action Program Overview. ",,  https://www.niaid.nih.gov/research/indo-us-vaccine-action-
program-overview
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3.2 Status of Cooperation with Other Countries

With a focus on the general situation, major recent developments, programs, and joint research centers 

as indicators of intergovernmental cooperation, we will describe the situation in the four countries where 

India has Science and Technology Counsellors in its diplomatic missions abroad, namely, the United States, 

Germany, Japan, and Russia.

3.2.1 United States of America

Science and technology cooperation between India and the U.S.A. has developed under the framework 

of the "U.S.-India Science and Technology Cooperation Agreement" signed in October 2005. One high-

level bilateral meeting is the India–US Science & Technology Joint Commission, co-chaired by the science 

advisor to the President on the U.S. side and the Minister of Science and Technology on the Indian side.

（1）The US–India Strategic Energy Partnership Ministerial Dialogue (SEP)

On July 17, 2020, a bilateral dialogue was held with the involvement of the DST to discuss energy 

efficiency, energy security through oil and gas development and trade, renewable energy development, 

promotion of sustainable and inclusive growth, advanced clean energy research, and cooperation on civilian 

nuclear energy. The DST Director gave a presentation on PACE-R (Partnership to Advance Clean Energy 

Research), an ongoing collaboration on smart grids, and areas of potential future cooperation such as clean 

coal technology and carbon capture, utilization, and sequestration. In addition, the U.S. National Science 

Foundation (NSF) and DST collaborated to form a planning and strategy group for intergovernmental 

efforts on artificial intelligence, smart connected communities, and other future industries.

（2）Cooperation between DBT–ICMR and the National Institute of Health

DBT has a joint research program with the National Institute of Health (NIH). Its main activities in 

2020–21 were (1) Indo–US Vaccine Action Programme (VAP) and (2) Indo–US Collaboration on Vision 

Research. (1) VAP is a bilateral program between DBT and IMCR and the National Institute of Allergy 

and Infectious Disease (NIAID) of the NIH. It supports a wide range of vaccine development and 

improvement activities for diseases of importance to India148.(2) Indo–US Collaboration on Vision Research 

is based on cooperation between DBT and the National Eye Institute (NEI) under the NIH.

DBT has also launched a new initiative in collaboration with the NIH Clinical Center’s Office of Bioethics 

to enhance the capacity for biopharmaceutical research ethics. In addition, DBT also signed a Statement 

of Intent with the U.S. Department of Health and Human Services regarding bilateral cooperation in the 

development of vision research. The goal is to use the results of joint research to help reduce eye diseases 

in both countries. Cooperation will be promoted to strengthen research on ophthalmic diseases, diabetic 

retinopathy, genetic factors of ophthalmic diseases, and ocular inflammation.

（3）The Indo–US Science & Technology Forum (IUSSTF).
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IUSSTF (n.d.) "US-India Science & Technology Endowment Fund ", 
https://iusstf.org/u-s-india-science-technology-endowment- fund

149

It was established in Delhi in March 2000 under an agreement between the governments of India and 

the United States. This independent bilateral organization receives funding from both governments and 

promotes science, technology, engineering, and innovation based on close collaboration between industry, 

academia, and government. The DST and the U.S. Department of State are involved as the respective 

central ministries from the two governments.

The initiatives being implemented fall into four categories: scientific networks (connecting the scientific 

communities of the two countries), innovation and entrepreneurship, research and development, and 

exchange visits and fellowships. In particular, in R&D, the following three programs are underway as of 

March 2022.

•	Indo–U.S. Joint Clean Energy R&D Centre (JCERDC)

A joint initiative of the Department of Atomic Energy of India (DAE) and the U.S. Department of 

Energy (DOE) launched in 2012, with IUSSTF as the implementing organization. Due to the success of 

Phase 1 of this initiative, the two countries have decided to expand their efforts to address two new 

research areas, smart grids and carbon sequestration, and are pursuing research projects with top 

researchers from both countries.

•	Indo–U.S. PACEsetter Fund

In 2013, the governments of India and the United States launched PEACE (Promoting Energy Access 

through Clean Energy) based on the new formation of a Partnership to Advance Clean Energy (PACE). 

In 2015, the Government of India, through the Ministry of New and Renewable Energy (MNRE), and the 

U.S. Government, through its Embassy, established a 500 million Rupee (US$7.9 million) PACEsetter fund, 

which will be managed by IUSSTF. The fund supports PEACE efforts by providing early-stage funding to 

accelerate the commercialization of off-grid clean energy products, systems, and business models.

•	Real Time River Water & Air Quality Monitoring (WAQM). 

This joint research program between DST and Intel Corporation aims to develop key technologies for 

real-time water and air quality monitoring by observing, communicating, and analyzing large-scale data 

collected from an automated network of indefinite-life/long-life sensor nodes, as well as to develop tools 

and building blocks for this purpose.

In 2009, India and the United States jointly established the US–India Science & Technology Endowment 

Fund (USISTEF) to promote the commercialization of jointly developed innovative and socially beneficial 

technologies. IUSSTF manages this fund149.

（4）Other

MoHFW hosted the 4th Indo–US Health Dialogue 2021 in September 2021. On the last day of the 

Dialogue, an MoU was signed between MoHFW and the Department of Health and Human Services on 
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MoHFW (2021) "4th Indo-US Health Dialogue 2021 concludes ", https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1758966150

cooperation in the field of health and biomedical sciences. On the last day, an MoU was signed between 

MoHFW and the Department of Health and Human Services on cooperation in the area of health and 

biomedical sciences. At the same time, an MOU was signed between ICMR and NIAID for cooperation 

on the International Centre for Excellence in Research (ICER), which NIAID has established in other 

countries, such as India150.

•	The Ministry of Earth Sciences (MoES) of India and the U.S. National Oceanographic and Atmospheric 

Administration have strengthened their collaboration in the field of earth observation and earth sciences 

since the MoU was signed in 2008. In 2010, the Monsoon Desk was established at the National Centers 

for Environmental Prediction under NOAA with joint support from both countries to study forecast 

models for summer monsoon rainfall in India. With the support of DST, India is collaborating with the 

U.S. on multilateral science and technology projects such as the TMT project in Hawaii and the LIGO 

gravitational wave detector project.

3.2.2 Germany

Science and technology cooperation between India and Germany has been developed based on the 

intergovernmental Cooperation in Science and Technological Development agreement signed in May 

1974. The DST on the Indian side and the Bundesministerium für Bildung und Forschung (BMBF) on 

the German side play central roles in the overall coordination of the cooperation program. The Indo-

German Committee on S&T, the highest bilateral meeting on science and technology, is co- chaired by the 

Secretary of DST for India and the Undersecretary of BMBF for Germany. It was initiated in 1994and has 

been held 11 times as of May 2017.

（1） Indo-German Science & Technology Centre (IGSTC) was established in 2011 as a 

�agship

initiative to promote partnerships in industry-related research between DST and BMBF on the part of 

the Indian government. For the first five years, DST and BMBF provided €2 million each year. Given the 

importance and success of the Center, it was decided that they would double their contributions for a five-

year period beginning in 2017.

One academic institution and one company from each of the two countries are participating in IGSTC 

joint research projects (2 + 2 model). In 2022, calls were issued for research proposals on the following topics: 

Recycling of electronic, industrial, general and construction waste, secondary raw materials derived from 

waste, mining of municipal and landfill sites, design for eco-friendly packaging materials and recycling, and 

packaging-related circular economy. In addition, the IGSTC also organizes bilateral workshops and awards 

fellowships.

（2）Cooperation between DST and Der Deutsche Akademische Austauschdienst (DAAD)

DST is advancing a program of personnel exchange with Der Deutsche Akademische Austauschdienst 

(DAAD). Proposals for joint research projects are solicited and promoted from the perspective of academic 
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University of Darmstadt, TechnischeUniversität Dresden, Leibniz University Hannover, Karlsruhe Institute of Technology, 
Technical University of Munich, and the University of Stuttgart).
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training for young researchers in doctoral or postdoctoral programs. In 2020–21, 16 projects were selected, 

with research areas including cancer cell therapy, engineering materials, and computer-assisted imaging 

for biomedical applications.

DST and DAAD jointly support the Indo-German Centre for Sustainability (IGCS). The center is located 

at the Indian Institute of Technology Madras (IIT Madras). Participants from the German side are from 

RWTH Aachen University151, TU9152, and Christian-Albrechts-Universitat zu Kiel (CAU Kiel). The Center 

conducts basic and applied research, including policy support, education, and training in the area of 

sustainable development, with a particular focus on water, energy, land use and development, and waste 

management issues.

（3）Collaboration between the DBT and BMBF

DBT is working with BMBF to promote joint research programs. Proposals for joint Indo-German 

research are solicited annually. Research has been conducted in the areas of biotechnology for the reuse of 

biodegradable municipal solid waste, biotechnology for the reuse of bio-based raw materials in agriculture, 

bioinformatics in health research, and phytotherapy.

（4）DST-DBT Collaboration with Deutsche Forschungsgemeinschaft (DFG)

DST promotes joint research programs in cooperation with Deutsche Forschungsgemeinschaft (DFG). 

Four projects were selected in 2020–21. The research areas included sodium ion batteries, motif algebra 

topology, and stable cluster assemblies for new materials.

DBT also collaborated with DFG on a multi-center network research project consisting of several sub-

projects under the theme "Bangalore: A space of Transitions in Agriculture, Economics, and Society." The 

project has entered Phase 2. It is a long-term project to study the approach to agricultural change within 

economic change, with a focus on the social impacts on Bangalore’s urban, peri-urban, and rural areas.

The Indian National Science Academy (INSA), a DST affiliate, has also signed an agreement with the 

DFG on protocols for implementing initiatives to promote bilateral science and technology cooperation. As 

a result, INSA and DFG are collaborating on workshops to initiate joint research and support activities to 

defray the costs of travel for researchers. About 25–30 Indian researchers visit Germany each year.

（5） Collaboration Between DST and Max-Planck-Gesellschaft zur Förderung der 

Wissenschaften e. V ( MPG)

The DST conducts research exchange programs in cooperation with the Max-Planck-Gesellschaft zur 

Förderung der Wissenschaften e. V. (MPG). Specifically, in addition to supporting the establishment of 

research partner groups for outstanding young researchers, as well as supporting research residencies 

and exchange workshops at MPG, support for the establishment of the following research centers is being 
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Research center for high-energy accelerators and physics located in Hamburg and Zoeten.153

provided.

•	Indo-German Max Planck Centre on Computer Science (IMPECS)

IMPECS is operated by the Indian Institute of Technology Delhi (IIT Delhi) and the Max Planck 

Institute for Information and Software Systems. Practical applications of cyber-physical spaces are being 

researched in addition to complex algorithms, program analysis, database and information retrieval, and 

the development of online social networking.

•	Indo-German Max Planck-NCBS Center for Research on Lipids

The National Centre for Biological Sciences (NCBS) in Bangalore hosts the Max Planck Institute for 

Molecular and Cellular Biology, the Max Planck Institute for Infection Biology, and the Max Planck 

Institute for Colloid and Interface Research from Germany, as well as the NCBS and the Institute of Life 

Sciences in Bhubaneswar from India. Comprehensive research into lipids in various cells and organs is 

being conducted. It is expected that this research will contribute to the study and treatment of diseases.

（6）Other

•	DST sends young researchers aged 20–30 to the Lindau Nobel Laureates Conference every year. With 

the support of DST, India participates in German mega-science research at FAIR and the Deutsches 

Elektronen-Synchrotron (DESY)153.

•	MoES has signed a MoU with the GeoForschungs Zentrum Potsdum(GFZ) to participate in the 

International Continental Scientific Drilling Program (ICDP).

3.2.3 Japan

Official science and technology cooperation between India and Japan began with an intergovernmental 

agreement signed in 1985 between the Indian Ministry of Foreign Affairs and the Japanese Ministry of 

Education. The India–Japan Joint Committee on Science and Technology Cooperation is the highest-level 

meeting that establishes the vision and direction for science and technology cooperation between the 

two countries. It is held between the DST on the Indian side and the Ministry of Foreign Affairs on the 

Japanese side. The most recent meeting was held online on November 10, 2020, to share information on 

science, technology, and innovation-related policies in both countries, as well as review the status of efforts 

in areas of cooperation, including research exchange, infectious diseases, beamlines, and oceanography. 

The participants also exchanged views on possible future cooperation in the areas of science, technology, 

and innovation for the Sustainable Development Goals (SDGs), quantum physics, and materials with a view 

to new initiatives between the two countries.

In addition, India is participating as a pilot country and Japan as a partner country in the program 

for the implementation of the STI for SDGs Roadmaps, which was initiated by the UN in 2019. The two 

countries are cooperating in the formulation of the roadmap.
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Established in 1993, it contributed to building a foundation for scientific research exchange between Japan and India, but was 
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（1）Collaboration with JSPS

DST and the Japan Society for the Promotion of Science (JSPS) are implementing the India-Japan 

Cooperative Science Program (IJCSP) to promote bilateral scientific cooperation between Indian and 

Japanese scientists. The program was initially launched in 1993 based on the recommendations of the 

India-Japan Science Council (IJSC)154, jointly managed by the JSPS and the DST. In the call for proposals 

for IJCSP joint research projects and joint workshops/seminars in 2021, the target research areas were 

set as physics, chemistry, life sciences/agriculture, mathematics/computer science, astronomy/earth 

sciences, materials science/engineering, and COVID-19.

（2）Collaboration with Japan Science and Technology Agency

As for DST and the Japan Science and Technology Agency(JST),between 2007 and 2015, JST 

supported bilateral research cooperation projects in multi-disciplinary fields combining information and 

communication technology with other fields and biomedical research under the Strategic International 

Cooperation Program for Science and Technology (SICP) (some of the projects were transferred to 

Japan Agency for Medical Research and Development (AMED) until 2018). From 2016 to 2022, based 

on collaboration between DST and JST, JST promoted a joint research project for the establishment 

of a center for joint research in the field of information and communication technology at Strategic 

International Collaborative Research Program (SICORP) (Phase I). Phase

II of the project (4 years)began in 2022155.

In addition, under Science and Technology Research Partnership for Sustainable Development 

(SATREPS), which is implemented in collaboration with the Japan International Cooperation Agency (JICA), 

JST is supporting five international joint research projects in the fields of global- scale environmental 

issues, carbon neutrality, bio-resources, and disaster prevention toward resolving global environmental 

problems156.The Sakura Science Program implemented by JST invites young people from Asian countries 

and regions to Japan for a short period of time. It provides them with opportunities to understand 

each other through scientific, technological, and cultural exchanges. In India, DST and the Ministry of 

Education (MoE) are its partner institutions. As of March 2022, 2849 high school and university students 

and researchers have visited Japan and participated in exchanges through this program. Online exchanges 

have been implemented since the COVID-19 epidemic157.

（3）Other

•	In August 2020, the Government of India and JICA signed a loan agreement for up to 50 billion yen as a 

"COVID-19 Crisis Response Emergency Support Loan."

•	In 2018, India’s Ministry of Electronics and Information Technology (MeitY) and Japan’s Ministry of 

Economy, Trade and Industry (METI) signed a Memorandum of Understanding for cooperation on the 
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"India-Japan Digital Partnership." Various activities are being developed by both the public and private 

sectors in the two countries.

•	Based on cooperation between DST and High Energy Accelerator Research Organization (KEK)158 

in Japan, the India Beamline was established in 2009 at the Synchrotron Radiation Facility (Photon 

Factory). Since then, experiments have been conducted to develop basic research on structural analysis 

by Indian users and foster young researchers in India159.

•	Research collaboration between MoES and the Japan Agency for Marine-earth Science and Technology 

(JAMSTEC) is being conducted with regard to ocean climate change observations, acquisition of basic 

data pertaining to the Indian Ocean, and modeling of climate change160. The Indian Space Research 

Organization (ISRO) and the Japan Aerospace Exploration Agency (JAXA) have been cooperating 

in research based on joint lunar polar exploration missions and mutual use of scientific data, such as 

observation data from Venus’s orbiters and satellite data161.

3.2.4 Russia

Bilateral scientific and technological cooperation between India and Russia historically dates back to 

the time of the Soviet Union. However, the current legal basis is the Intergovernmental Agreement 

on Science and Technology Cooperation signed in June 1994. In 2002, a joint statement was issued to 

strengthen economic and scientific cooperation between the two countries. The joint statement established 

intergovernmental protocols for the protection and use of intellectual property rights. In 2003, an 

agreement for cooperation and exchanges among scientists was signed between the National Academy of 

Sciences, India (NASI) and the Russian Academy of Science (RAS). Protocols on scientific and technological 

cooperation were negotiated between DST and RAS.

In December 2021, a new 5-year “Roadmap for Cooperation in Science, Technology and Innovation ” 

was signed by DST and the Russian Ministry of Science and Higher Education162. This roadmap focuses 

on commercializing technology and supporting projects with economic and social impact. It is expected to 

deepen bilateral innovation-related collaboration. In addition, the two countries are considering supporting 

the creation of an international center for innovative entrepreneurship and inter-cluster collaboration 

to promote technology partnerships. Additional areas of possible future cooperation include science 

and technology in agriculture and food, the blue economy and marine industry/resources, science and 

technology in chemistry, energy, water, and other research areas.

（1） India-Russia Joint Technology Assessment and Accelerated Commercialization 

Program163

DST and the Foundation for Assistance to Small Innovative Enterprises in Science and 
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A flagship government mission initiated by NITI Aayog in 2016 that aims to promote innovation and entrepreneurship in 
India. Their specific plans include supporting start-up companies and promoting innovation in disadvantaged areas.
An educational foundation established by President Putin in 2014, the foundation launched the Sirius Educational Center in 
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Ministry of External Affairs, Government of India (2021)
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Technology(FASIE) of Russia launched the India-Russia Joint Technology Assessment and Industrialization 

Promotion Program in 2017 to promote cooperation in science, technology, and innovation between India 

and Russia. The program aims to create an ecosystem in which innovative science and technology-related 

small and medium-sized enterprises (SMEs) from both countries can develop businesses that will bring 

about mutual socioeconomic development. On the Indian side, the Federation of Indian Chambers of 

Commerce and Industry (FICCI) is responsible for program implementation, with joint support from both 

countries for projects involving at least one Russian SME and one Indian SME or startup.

（2）Youth Science and Technology Exchange

With the support of the Atal Innovation Mission (AIM)164 and NITI Aayog in India, and the Talent 

and Success Foundation165 in Russia, exchanges between young people are taking place through joint 

innovation programs in schools. In these programs, students from both countries are asked to examine 

practical technical solutions to social problems, such as long-distance education in remote areas, health 

issues in rural areas, and electronic property monitoring.

（3）Other

•	India also cooperates with Russia in science and technology through multilateral cooperation such as 

BRICS and SCO.

•	India participates as an observer in the Arctic Council (AC), of which Russia is a member. India has 

expressed interest in research cooperation with Russia on Arctic shipping routes166.

•	Until 2020, the India-Russia Integrated Long Term Program of Cooperation in Science and Technology 

(ILTP) was being promoted between the two countries. The program was originally initiated in 1987 

with the USSR. Its major achievements included the establishment of the Advance Research Centre for 

Powder Metallurgy and New Materials, now an independent institute under the DST. The establishment 

of a polio vaccine production facility in Brandshahr and the Indo-Russian Centre for Advanced 

Computing Research in Moscow167.
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