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1. Introduction 

Since the first case of COVID-19 was reported on November 17, 2019, the pandemic 

has already claimed lives of nearly 0.2 million and with a total number of 2 million 

cases (as of on April 15, 2020). By December 2019, many cluster cases were reported 

in Wuhan, China, with rapid spread around the world. The WHO declared the 

outbreak a Public Health Emergency of International Concern (PHEIC) on January 

30, 2020, and as a pandemic on March 11. This pandemic has been characterised as 

novel coronavirus1  (Rabi et al., 2020) and has impacted different parts of the world 

differently (WHO, 2020).  The most affected countries with COVID-19 cases today 

are the USA (.6 million) followed by Spain (0.16), Italy (0.15), Germany (0.12) and 

China (0.08).  India has comparatively much lower incidence with the figure that has 

crossed over 11000 claiming lives of nearly 400. Various theories are in circulation to 

explain this lower rate of morbidity and mortality. These theories range from the 

genetic characteristic of the Indian population, higher immunity (Varshney, 2020), 

demographic profile, compulsory BCG vaccination and a timely lockdown. However, 

there is no definitive evidence to prove or disprove any of these hypotheses. 

This pandemic of ‘unknown’ pathogen obviously does not have any known 

therapeutic treatment or vaccine. As a result, the only solution found was the 

lockdown of cities and quarantine of patients. This has led to the disruption of global 

economies, recession and question of livelihood of millions of labourers and migrant 

workers. The urgency of the problem has led to shortages of hospitals, doctors, 

nurses, diagnostic tools, personal protective equipment (PPEs), equipment like 
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1 In late December 2019, a cluster of pneumonia cases in Wuhan City, China was identified as with a 

novel beta coronavirus, first called the 2019 novel coronavirus (2019-nCov) and often referred to as the 

Wuhan coronavirus. When the genomics of the 2019-nCov was sequenced, it shared 79.5% of the 

genetic sequence of the SARS-CoV that caused the 2002–2003 pandemic. The International 

Committee on Taxonomy of Viruses renamed the 2019-nCov as SARS-CoV-2.  
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ventilators and extracorporeal membrane oxygenation (ECMO) infrastructure 

(Ramanathan et al., 2020). Amidst these shortages and disruption of R&D and 

industrial services, global supply chains, there is also global race for evolving new 

diagnostic tools, PPEs, therapeutic treatment and vaccines. It is being questioned 

whether the existing global health system can respond to a public health disaster of 

this scale, and if not, will it have any transformative impact? Underinvestment in 

medical research is attributed to the phenomenon of financialisation, making global 

pandemics more common. It is also doubtful whether medical research can respond to 

neglected diseases, public health disaster or pandemic of 'unknown' pathogen, while 

pharmaceutical R&D and production are hobbled up by financialisation or market 

forces. Financialisation has unfolded along with globalisation and the neo-liberal 

economic policy paradigm. Financialisation is a process through which financial 

institutions and financial markets gain dominance over real markets and influence 

economic policies and outcomes. This phenomenon has further encouraged race for 

intensification of production of everything, including food, cost-reducing measures 

and fierce competition. On the other hand, systemic crisis (2008-2020) and the 

pandemic of this nature are forcing countries to apply breaks to the globalisation 

process, restrict FDI and movements.  

In the preceding context, the present policy brief aims to analyse India’s STI response 

towards this pandemic in the context of the global pharma R&D scenario and identify 

solutions. 

 

2. Global R&D Response 

The global Pharma R&D is dominated by the blockbuster model of drug innovation. 

The blockbuster drug model that emerged in the USA during the eighties typically 

requires vertical integration. Blockbuster drugs are those medicines that bring in more 

than USD 1 billion in sales every year, and large companies conduct all steps of 

R&D, clinical trials, production, and marketing. This is evident from most of the 

cases in the USA, the global bio/pharma leader. This example was also followed by 

many of the European and Japanese pharma companies to remain in competition with 

US companies. This compels the firms to invest in most profitable areas like 

cardiovascular, oncology, central nervous system, gastrointestinal tract, and 

endocrinology diseases or the disease pattern found dominant in the developed 

countries. Some of the diseases prevalent in the developing countries do not attract 

the attention of the pharma companies as the investment made does not seem to be 

rewarding against their high-cost blockbuster model. In the developing world, 

neglected tropical diseases kill 500,000 people every year. The private pharma 

industry does not find an adequate incentive for such diseases. Moreover, the big 

global pharma industry could use its oligarchic power to hamper the development and 

manufacture of new drugs by anyone else, including the state. The big Pharma MNCs, 

nevertheless, use the developing countries for outsourcing their clinical trials that 

constitute the single-biggest cost of drug development. India recently has become a 
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significant destination for such trials where such trials could be conducted at a much 

lower cost compared to the developed countries and where genetic diversity is quite 

high.  

In the preceding situation, investment in R&D for active pandemics does not find a 

high priority. It is because of the longer gestation period for the commercial launch of 

any drug or vaccine. Therefore, by the time drug or vaccine is ready, the threat 

subsides, and the markets disappear. Even some of the public sector R&D programs 

are shelved (Attard, 2020). This is even though viruses mutate and reappear into a 

new strain. It is because of this market logic and dominance of financial institutions 

that some people describe the recent pandemic a predictable ‘disaster in waiting’. 

Besides the recent coronavirus pandemic, there have been several international viral 

outbreaks such as SARS, Mers, Zika, Ebola in the last two decades. However, only 

one vaccine for Ebola has entered the market. Coronavirus is not unknown as SARS 

is also part of the coronavirus family, and the right amount also spent on it before 

setting aside the program for the same in the year 2004. The world is still struggling 

to find the right testing kit, vaccine, and antibodies for COVID-19.   

In the context of sharing COVID-19 pathogen, the Nagoya Protocol has raised 

specific concerns regarding research on finding the right remedy for the same (Cueni, 

2020) The Nagoya Protocol on Access and Benefit Sharing (ABS) is a 2010 

supplementary agreement to the 1992 Convention Biological Diversity (CBD). Its aim 

is the implementation of one of the three objectives of the CBD: the fair and equitable 

sharing of benefits arising out of the utilisation of genetic resources, thereby 

contributing to the conservation and sustainable use of biodiversity. This might 

prevent global collaboration to find new vaccines and treatments as the CBD has the 

noble objective of giving each country sovereignty over its biological resources. 122 

UN member countries have ratified this Protocol and each country trying to legislate 

and interpret it in a way that requires sharing of pathogen samples and their 

information to be subject to negotiation between two parties. As the Protocol leaves 

the clause of sharing the pathogen and its information to each signatory, some 

countries have not included pathogen, and others do include. The CBD being a 

bilateral treaty, for sharing genetic information on any pathogen agreement, has to be 

reached between different individual country. This might delay the sharing of 

information and raise concerns about global health security. Therefore, the Nagoya 

Protocol might require some amendment for the rapid response. 

 

3. India’s STI Approach 

Before analysing India’s STI approach to the recent pandemic, it is necessary to 

understand the health R&D capabilities India has evolved. According to some 

estimate, the total expenditure on health care as a proportion of GDP in 2015 was 3.89 

per cent. Out of 3.89%, the government health expenditure as a proportion of GDP is 

just 1%, and the out-of-pocket expenditure as a proportion of the current health 
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expenditure was 65.06% in 2015. Though the absolute expenditure reveals a constant 

increase, India spends the least on health care as the percentage share of the total 

national expenditure. As far as major government scientific agencies are concerned, 

India again spends least as the ICMR accounts only for 2.4 per cent of the total 

expenditure of the 8 Central government scientific agencies (2014-15). As against this 

figure, the Defence Research and Development Organisation (DRDO) accounts for 

the maximum share of 38 per cent. It is also reported that the defence modernisation 

budget had an unspent fund of 40 per cent (Editorial Opinion, 2016). The Indian 

pharma industry is the 12th biggest in the world, and the private pharma industry is 

amongst the top R&D spender. According to the Indian Department of 

Pharmaceuticals, formulations and biologicals account for 77% of the total Indian 

exports and Indian firms provide 20% of the global supply of generics (Guerin et al., 

2020). At the moment, India supplies more than 90 per cent of global supplies of 

vaccines. Thus, the Indian pharma remains export-oriented, but adult vaccine 

production and adult immunisation is not the main strength. Moreover, there is a lack 

of data on the real adult burden of may prevent the assessment of public health and 

implementation strategies (Dash, 2020). 

There have been several collaborative efforts for vaccine production of a different 

kind in the past with the former USSR, France, USA and the EU with different degree 

of success. India also has a major Indo–EU initiative to develop effective vaccines 

against viral influenza. In 2018, The Department of Biotechnology, Government of 

India, along with the EU, had announced their engagement on research and 

innovation to develop a next-generation influenza vaccine. 

After the reports of the rapid spread of COVID-19 and that the cases reached the 

figure of just 500, the Government of India ordered the first nationwide lockdown on 

April 24, 2020. Amidst increasing threat and shortage of medical facilities and 

equipment, the Government of India sprang into action with surprising speed and 

alacrity in announcing measures to ramp up R&D efforts for diagnostic tools, PPEs, 

vaccines and therapeutic treatment against this ‘unknown’ pathogen. 

Not only that R&D efforts are important, but the entire innovation ecosystem around 

these remedies is equally important. To ward off the the immediate crisis, the 

Government of India constituted the COVID-19 task force and activated the ‘make in 

India’ programme and involved the concerned R&D institutions. Given the urgency 

of the issue, it is a laudable effort of the Government to directly intervene and sponsor 

R&D projects rather than wait for the private firms to undertake R&D on their own. 

The Science and Engineering Board (DST-SERB) has announced special research 

projects to ramp up national R&D efforts against the epidemic (Sharma and 

Varshney, 2020). A special expert committee of the DST-SERB has selected five 

projects ranging from identifying novel therapies such as a potential metabolite 

biomarker signature for the COVID infection, development of cost-effective virucidal 

coatings for surgical masks, antiviral surface coating, chemical formulations for 

decontamination of surfaces and to development of antibody-based capture of COVID 
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pathogen. Given the urgency of the problem, the Technology Development Board 

(TDB) of the DST has also invited proposal from the Indian companies for making 

indigenous and affordable devices to fight coronavirus. Indigenisation of equipment 

and testing kits have become all the more important as the testing kits imported from 

China are reportedly turning out to be defective. Besides, The National Innovation 

Foundation (NSF), an autonomous institution of DST has also announced support to 

grassroots innovators for various projects relating to COVID-19. The other 

approaches that are overlooked are the use of overhead far-ultraviolet C light in public 

spaces that kills airborne flu viruses or the recently reported indigenous invention of 

ionisation technology.  

Scientists are also being urged by the DST to put on their thinking caps and work on 

mathematical models that will reveal how Covid-19 spreads in a population. Their 

insights will offer data-driven forecasts for coronavirus infections. 

There are many more digital initiatives that the GoI has launched. One example is a 

new mobile app called Aarogya Setu, an official source of Covid-19 information, 

which aims to connect citizens to essential health services. This is a useful contact 

tracing app that warns mobile users if they come in contact with people infected with 

the coronavirus. The effectiveness and success rate of the same is yet to be assessed. 

The issue is that in an unequal society, what percentage of people could afford 

smartphones and what percentage would actually install this app. The other issue is 

that this app uses Bluetooth low-energy technology. This technology certainly has a 

range of more than 1.5 metres. prescribed as a safe social distance. However, the 

range would differ in indoor or outdoor locations. The Bluetooth signal even passes 

through walls and screens that might render flood of false positives. The other app is 

the web-based platform, e-Nam (National Agriculture Market) of the Ministry of 

Agriculture (Srinivasa, 2020). This can help decongest markets by remote bidding and 

mobile payments. 

Amidst total lockdown and disruption of academic activities, it is heartening to note 

that there are several research and educational institution like IITs are actively 

pursuing solutions like affordable ventilators and testing kits. Covid-19 has paved the 

way for new collaborations between educational institutions and medical bodies. A 

case in point is the partnership between the Indian Institute of Technology (IIT)-

Roorkee and All India Institute of Medical Science, Rishikesh. Together, they plan to 

develop a low-cost ventilator called Prana Vayu. With some innovation, the R&D 

Team at IIT Guwahati has developed a polymerase chain reaction machine. The 

machine can analyse 1,000 samples in 12 hours, and two such units are already up and 

running at the Guwahati Medical College. Some engineers are building drones and 

hexacopter drones that help decongest areas or spray disinfectants. More recently, The 

ICMR has approved a COVID-19 test method developed by Delhi IIT making 

detection more affordable. The other efficient and cost-effective effort that could be 

cited is the successful attempts of scientists at the CSIR's Institute of Genomics and 

Integrative Biology. They have come up with a low-cost coronavirus test that will not 
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require any expensive machine. Using the innovative chemistry on a paper strip, the 

CRISPR complex, bound to that specific sequence, can be visualised as a positive 

band. There are efforts afoot to repurpose the existing drugs available as well. 

Recently GoI has announced Rs. 15000 crore COVID-19 emergency package. This 

will be utilised in three phases. Rs. 7774 crores sanctioned for immediate COVID-19 

emergency response and the rest will be utilised in a mission mode. The mission 

mode is yet to be spelt out.  

 

4. Discussion and Concluding Reflections 

It seems that the GoI, scientists, engineers, STI system and common people have 

responded remarkably well to ward off the immediate crisis of unprecedented nature. 

However, India needs to evolve a long-term vision with futuristic planning for the 

disaster preparedness against such pandemics. Such pathogen would likely mutate or 

hybridise and come back with a greater vengeance in the near future. The proactive 

role of the state has undoubtedly played a significant role in the successful 

containment of coronavirus spread and transmission rate and activating innovation 

system. A more comprehensive treatment and coordination are required for the 

public-private partnership, incentives for private-sector health R&D. More 

importantly, the academic and research institutions like IITs have made noteworthy 

contribution in devising affordable testing kits, ventilators and other required material 

and equipment. Thus, it is necessary to tap the vast university R&D resources and 

keep university R&D system active during such period. Moreover, the unspent R&D 

funds from the defence or other sector should be utilised for the health sector R&D. 

While exiting the lockdown, it is essential to understand the limitations of digital apps 

like Arogya-Setu. Devices like overhead far-ultraviolet C light or indigenous 

ionisation technology should not be overlooked and assessed for wider use in public 

places like hospitals, R&D institutions. While successful affordable inventions have 

emerged in a short period, the country is still waiting to find industrial partners for 

manufacturing the same. In the case of any eventuality, the public sector should step 

in to accelerate production. Thus, a robust innovation ecosystem requires to be built 

with legislations and incentives. 

Though the Government has restricted FDI temporarily, it is necessary to have 

relaxation for the FDI in R&D and especially in the health sector. India should also 

diversify international S&T collaboration involving universities, private and public 

sector R&D institutions. At the international level, India can assume a leadership role 

in amending Nagoya Protocol that restricts or delays sharing of information on 

pathogen during a health emergency.  

Finally, the momentum generated by the health crisis should not be allowed to 

dampen. This momentum generated should not only be utilised for maintaining the 

health infrastructure created. However, it should be utilised to transform the entire 

health system and devote substantial resources to the health sector innovation. 
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