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Abstract 

Global expenditure on research and development has been increasing steadily over the last few 

decades. Several studies in developed countries have shown that increased research funding to 

individual researchers leads to increased research output, while having mixed effects on research 

quality. However, very few studies have analyzed the relationship between research funding and 

research productivity (comprising research output and quality) in the context of developing 

countries. In this paper, I examine the relationship between government research funding and 

research productivity at science and technology (S&T) universities in India. I find a positive 

relationship between government research funding and research output, however the relationship 

between government research funding and research quality is surprisingly negative. My results 

imply that Indian policymakers should substantially increase the research funding for Indian 

institutions to compete with their international peers in terms of research output. However, 

improving research quality might require supplementary measures such as attracting world-class 

faculty members and nurturing the next generation of researchers at Indian universities. 

Keywords: Government research funding, research productivity, research quality, science and 

technology, higher education, India
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1. Introduction 

 

Global expenditure on research and development (R&D) reached a peak of $1.7 trillion in 2015 

(UNESCO, 2017). While the United States (US) is still the world leader with annual research 

spending of $473 billion,1 several developing countries such as India have significantly increased 

their research funding in the last few decades (Varghese & Malik, 2015). Researchers have 

demonstrated that higher R&D expenditure leads to greater economic development, mediated by 

knowledge creation, human capital accumulation, and innovation (Inglesi-Lotz et al., 2015; Kumar 

et al., 2016; Romer, 1986; Solarin and Yen, 2016; Solow, 1956).  

Alongside industry, universities are an important center for R&D and play a critical role in 

economic development (Arbo and Benneworth, 2007). In view of this, government funding for 

university-led R&D is substantial in many countries. The Indian government in recent years has 

indicated that it aims to increase India’s R&D expenditure to 2% of the GDP in a bid to boost 

economic development, innovation, and prestige of Indian universities (Press Information Bureau, 

2015). The government has also announced a policy to select 20 ‘Institutions of Eminence’ which 

shall receive increased autonomy and government research funding in order to perform high 

quality research and climb to the top 200 universities in the world (Indo Asian News Service, 

2017). However, there is little evidence documenting the effectiveness of government’s 

expenditure in increasing R&D performance at Indian universities.  

Previous studies have focused on assessing the impact of research funding on research 

productivity in developed countries (Jacob & Lefgren, 2011; Payne and Siow, 2003). For this 

paper, I refer to research productivity as comprising both research output and research quality. 

                                                           
1 The figures above constitute the cumulative R&D expenditure by businesses, government and higher education 

institutions in a country. 
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Research output is measured by the total count of journal articles, books, conference proceedings, 

and patents produced by an institution in a given year, whereas research quality is measured 

through the total count of citations for all academic publications of an institution in a given year. 

Since the research funding model in developed countries awards grants to individual researchers, 

most studies assess the relationship between research funding and research productivity at the level 

of individual researchers. These studies find that research funding has a positive impact on research 

output, while the impact of research funding on research quality is mixed. Very few studies have 

analyzed the relationship between research funding and research productivity in developing 

countries, and none in India. The research funding model in India awards research funding to 

universities, instead of individual researchers. Hence, there is a need to assess the relationship 

between government research funding and research productivity at the institutional level.  

In this paper, I examine the relationship between government research funding and research 

productivity at science and technology (S&T) universities in India. I define research productivity 

to include both research output and research quality. Thus, my central research question is whether 

increased research funding at Indian S&T universities is associated with increased research output, 

research quality, or both. I focus on S&T universities as they have seen the largest expansion, both 

in terms of number of institutions and enrollment, in India over the last two decades (Ernst & 

Young, 2014). Also, focusing on S&T institutions allows meaningful comparisons in research 

productivity across institutions.  

The results of my study are of interest to Indian higher education policymakers as they allow 

policymakers to understand the quantitative relationship between each additional dollar allocated 

to universities and the research productivity of the institution. This knowledge can be applied to 

benchmark Indian institutions with their global peers, increase research funding to boost their 
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research productivity, improve their international rankings and prestige, while spurring innovation 

and economic growth. 

2. Background: Higher Education in India 

 India has one of the largest higher education systems in the world with 665 universities and 

33,000 colleges (Tilak, 2013). While the number of universities in India was 185 in 1990, it more 

than tripled to 665 in 2013. Enrollment has grown rapidly from 4.9 million in 1990 to 29.6 million 

students in 2013, propelling India’s higher education gross enrollment ratio to 25.2 percent 

(Varghese & Malik, 2015). As mentioned earlier, most of the expansion in universities and 

enrolment has focused on S&T. As of 2012, about 40% of the students enrolled in Indian higher 

education were pursuing degrees in S&T (Ernst & Young, 2014).  

Despite the massive growth in the number of higher education institutions and student 

enrolments, growth in research productivity has been slow. Research by Gupta and Dhawan 

(2009), Bhattacharya et al. (2015), and Prathap (2017) documents the steady rise of India’s 

scientific research output that took off in the mid-1990s. India’s S&T research output, defined as 

the number of academic publications, grew annually at an average rate of 7% between 1996 and 

2006. More recently, this output grew even more rapidly, growing at 13.9% between 2009 and 

2013. Physical sciences, followed by life sciences and engineering sciences, have been the most 

productive research areas for India. By 2013, India accounted for 4.4% of the world’s science and 

technology (S&T) academic output (Elsevier’s Analytical Services, 2016). 

 Figure 1 shows India’s government R&D expenditure in absolute and percentage of GDP 

terms from 1990 to 2017. While the nominal expenditure on R&D has increased significantly, the 

government research expenditure as a percentage of GDP peaked in 2008 at 0.85% of the GDP 

and then fell to 0.69% of the GDP by 2017. Even though the fluctuation in the percentage of GDP 
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is not very large, this trend suggests that the government research expenditure has not kept up with 

the overall economic development in India and that there remains room for the government to 

increase and better target its research funding. 

[Figure 1 about here] 

Given this backdrop, the Indian government has proposed to select and promote 20 

research universities in the country as “Indian Institutes of Eminence” by increasing their 

autonomy and research funding. The government’s vision for these institutions is for them to be 

ranked among the top 200 universities in the world (Indo Asian News Service, 2017). Currently, 

only three Indian universities are placed among top 200 universities in the world (Nanda, 2017). 

Since research output and quality are the most important factors in university ranking systems (QS 

World University Rankings, 2017; Times Higher Education, 2017), Indian policymakers aim to 

boost research output and quality, subsequently increasing the international rankings of Indian 

institutions. In addition, Indian policymakers are keen on tapping university R&D to spur 

innovation and economic growth. Hence, this paper is timely in that it provides policy 

recommendations for targeted research funding in the Indian context. 

3. Prior Literature 

 

3.1. Research productivity and economic development  

 

 Two major economic growth models namely, the neo-classical growth model and 

endogenous growth model, link knowledge to economic development. While knowledge affects 

economic growth indirectly through improved labor in the neo-classical model (Romer, 1986; 

Solow, 1956), knowledge affects economic growth directly through human capital accumulation 

in the endogenous growth model (Romer, 1986). An important way through which new knowledge 

is created is academic research. Thus, it is widely believed that research productivity plays an 
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important role in economic growth. In testing this hypothesis empirically, many researchers have 

found a causal link between research productivity and economic development. In examining panel 

data on research output and GDP from countries across the world, Solarin and Yen (2016) and Lee 

et al. (2011) find that research output has a positive impact on economic development, especially 

in Asia. Similarly, Roula Inglesi-Lotz et al. (2013, 2015) and Kumar et al. (2016) find a positive 

effect of research output on economic development for developing countries like India, China, and 

South Africa. These research outcomes have policy implications for developing countries such as 

India, as they suggest that higher levels of research productivity can boost countries’ economic 

development.  

3.2. Factors affecting research productivity 

 

 Bland et al. (2005) present a comprehensive model of factors affecting research 

productivity. The model consists of individual and institutional characteristics that are related to 

productivity of researchers at a university in the U.S. Using faculty surveys and publication data, 

they show that individual characteristics such as socialization in academic settings, motivation, 

content-knowledge, and work-habits are important predictors of research productivity. They also 

find that institutional factors such as selective recruitment, research emphasis and culture, 

mentorship, time available for research, and resources including funding and human-resource 

support are important predictors of productivity. The authors treat research funding as only one 

factor among various other individual and institutional characteristics that affect research 

productivity. 

 Other studies have found that institutional factors better predict research productivity 

compared to individual factors. Creswell (1985) found that institutional factors such as time 

allocated for research and peer networks explain research productivity more precisely than 
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individual-level factors such as intelligence and content knowledge. Teodorescu (2000) conducted 

an empirical study with data from ten countries including Australia, Brazil, Chile, Hong Kong, 

Israel, Japan, Korea, Mexico, the United Kingdom, and the US, and observed that individual 

characteristics such as age and gender are non-significant predictors of productivity while 

institutional characteristics such as affiliation with professional societies, attendance at 

international conferences, and high research funding are significant predictors of productivity. 

Dundar & Lewis (1998) observe faculty size and percentage of faculty publishing in peer-reviewed 

journals to be important predictors of research productivity in examining more than 3,600 doctoral 

programs in the United States. Researchers have also found international research collaborations 

to have a strong positive impact on both research output and quality (Glanzel and Schubert, 2001; 

Ordóñez-Matamoros et al., 2010). Thus, the literature suggests that institutional characteristics, 

which I measure in my study as faculty size, faculty qualifications, and international research 

collaborations, are important factors related to research productivity.  

3.3. Impact of government research funding on research productivity 

 

 Government research funding can improve research productivity at universities in the 

context of both developed and developing countries. Jacob & Lefgren (2011) utilize a regression 

discontinuity (RD) approach to show that receipt of National Institute of Health (NIH) grants in 

the US leads to a seven percent increase in research output for individual researchers but find that 

NIH grants do not have a statistically significant effect on citations (a measure of quality). They 

suggest that the small effect of the national grant on research productivity highlights a competitive 

funding market where researchers just shift to another source of funding (mainly other government 

agencies such as National Science Foundation or private foundations) in case they are not awarded 

the research grant. However, this model might not be applicable for developing country contexts 
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where researchers depend heavily on purely government funding. At an institutional level, Payne 

and Siow (2003) show that increasing the federal funding of a U.S. university by one million 

dollars (1996 dollars) leads to 10 more research articles and 0.2 more patents. However, they find 

that the effect on citations i.e., research quality is negatively related to federal funding.  

In the context of developing countries, Benavente et al. (2012) use the RD approach to find 

positive and significant impact of a national research fund on research output of individual 

researchers in Chile. They suggest that the low amount of research funding per project was 

sufficient to increase the quantity of research output via inexpensive activities such as networking 

and promotion at conferences. However, they find that the funding was insufficient to raise the 

quality of research, which requires greater investment in laboratories, data-collection, or field-

work. Similarly, Chudnovsky et al. (2008) and Fedderke and Goldschmidt (2015) find positive 

effects of research funding on research productivity in Argentina and South Africa, respectively. 

However, this research identifies the effect of national grants on the research productivity of 

individual researchers.  

3.4. Addressing the gaps in the literature 

 

There are various gaps in the current literature examining the impact of government 

research funding on research productivity. Firstly, most of the studies focus on the effect of 

government research funding on research productivity of individual researchers, not universities. 

Secondly, most studies do not analyze the heterogeneous impact of research funding given 

institutional characteristics that significantly affect research productivity. Finally, despite India’s 

rising status as a knowledge producer and its intent to increase research funding, there are no 

studies analyzing the effect of research funding on research productivity at Indian universities.  
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4. Methodology 

 

Many researchers have attempted to measure the impact of government research funding on 

research productivity, either at the individual researcher or the university level. In both cases, an 

important concern in measuring impact, however, is the problem of endogeneity. For the purposes 

of this study, if government research funding were allocated randomly to the S&T universities in 

India, making causal inference regarding the impact of funding on research productivity would be 

straightforward. However, government research funding is not allocated randomly. In fact, the 

government research funding received by a university is likely to be correlated with various 

observable or unobservable characteristics of the university such as its prior publication and 

funding record as well as its reputation. Therefore, simple OLS regression analysis will produce 

biased estimates.   

In most studies mentioned in the literature review, researchers rely on quasi-experimental 

methods to arrive at non-biased causal estimates linking research funding to research productivity. 

The most common method adopted by researchers is a regression discontinuity design. Benavente 

et al. (2012) use this design to compare researchers just above and below the cutoff score for a 

national research grant in Chile. Assuming researchers on either side of the cutoff are very similar, 

the difference in their research outcomes can be attributed to the difference in their funding status. 

Payne and Siow (2003) employ instrumental variable regression to assess the impact of federal 

research funding on the research performance of U.S. universities. A suitable instrumental variable 

is correlated with the government research funding, but uncorrelated with other factors that affect 

a university’s research performance. In this paper, authors use alumni representation on 

congressional appropriation committees for research funding as such an instrument.  
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I rely on a longitudinal dataset with data on 100 institutions for a period of four years from 

2013-2017. This allows me to adopt a fixed-effect regression model that controls for institution-

level variation in observable and unobservable factors that contribute to research productivity such 

as a university’s prior publications, funding, reputation etc. While a fixed-effects regression model 

assumes that these unobservable factors remain constant over time, it is better than a simple OLS 

model in tackling the problem of endogeneity. 

I specify three fixed-effects regression models with research output as the dependent variable 

in the first and research quality as the dependent variable in the latter two models. The three 

specifications are as follows: 

Outputit +2 = β1 fundingit + αi + uit+2 

Qualityit +2 = β2 fundingit + αi + uit+2 

Qualityit +3 = β3 fundingit + αi + uit+3 

where Outputit +2 is a measure of research output of institution i in period t+2, fundingit is the 

government research funding for institution i in period t, αi is the unknown intercept for each 

institution for fixed-effects, Qualityit +2 and Qualityit +3 are measures for research quality of 

institution i in period t+2 and t=3 respectively, and uit+2 and uit+3 are error terms. Since the effect 

of research funding takes time to manifest in terms of publications and citations, the specifications 

include lagged variables for research funding. Crespi and Geuna (2005) suggest that a minimum 

of two years of time lag on funding is essential to detect changes in scientific publications and 

citations at the country level. They also mention that the total cumulative effects of funding on 

publications and citations reach a maximum only after five to six years. I follow their suggestion 

and include a two-year time lag while analyzing the relationship between research funding and 

research output. To accommodate the longer time taken by citations, I include both two-year and 
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three-year time lags on research funding while analyzing the relationship between research funding 

and research quality. Ideally, the time lag on the research funding variable should be longer while 

analyzing its relationship with both research output and research quality. However, since my panel 

data is only across four years, I cannot introduce lags on research funding any longer than three 

years.   

5. Data 

 

I compile a longitudinal dataset from two online sources namely Scopus and Government of 

India websites. The dataset contains data on several quantitative variables for 100 S&T universities 

in India from years 2013 to 2017. The dependent variables of interest are research output and 

research quality at S&T universities in India. Research output is measured by the total count of 

journal articles, books, conference proceedings and patents produced by an institution in a given 

year. Quality of research output is measured through the total count of citations for all academic 

publications of an institution in a given year. Benavente et al. (2012) state that the typical way of 

measuring quality has been to use the impact factor of the journal in which the research output is 

published. However, they argue that the impact factor depends on the field of study and size of the 

journal; and it fluctuates widely over time, thus not providing a suitable measure of the quality of 

a research output. Hence, they suggest the use of citations as a more robust measure for quality. 

World university ranking systems such as Times Higher Education (THE) and Quacquarelli 

Symonds (QS) have also adopted the use citation count as an indicator of quality of research (QS 

World University Rankings, 2017; Times Higher Education, 2017). Hence, my measure of 

research quality is in alignment with international ranking standards, making my results directly 

relevant for policymakers looking to propel Indian universities among the top 200 universities of 

the world.  
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The data on the dependent variables, namely, the institutional research output and quality 

comes from the online Scopus database. The database contains institution-wise count of peer-

reviewed academic publications and their cumulative citations each year appearing in all Scopus-

indexed journals. It also contains the breakdown of the academic publications in terms of the 

number of journal articles, books, conference proceedings etc. and their corresponding citation-

count. It is important to note that the Scopus database does not capture all the academic 

publications and citations for Indian institutions. In fact, many Indian journals may not be indexed 

in Scopus due to a lack of quality. This prevents me from capturing all the research output and 

citations produced by the institutions which might negatively bias my estimates for the relationship 

between research funding and research output and quality. Nonetheless, Scopus is one of the most 

exhaustive databases for S&T research used by world university ranking organizations like THE 

and QS. Hence, as mentioned above, using Scopus data allows me to study the relationship 

between research funding and research output and quality at international standards.   

The main independent variable of interest is research funding obtained by a university from 

years 2013 to 2017. This independent variable enables me to answer the primary research question 

of my study, i.e., whether increased research funding at Indian S&T universities is related to 

increased quantity of research output, increased quality of research output or both. Other control 

variables include faculty size, faculty qualifications, and institutional budget. The data regarding 

the independent and control variables comes from the National Institutional Ranking Framework 

(NIRF) website of the Ministry of Human Resource Development, Government of India. The 

website provides institution-wise details of the faculty size, faculty qualifications (in terms of the 

number of faculty members holding a PhD degree), and yearly institutional budgets (in terms of 

annual capital and operational expenditure).  
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Table 1 highlights the summary statistics for my data. The table shows that the average 

amount of research funding received by a university in a given year is $1,749,000. The average 

number of publications by a university between years 2013 and 2017 is 492, while the average 

number of citations is 1649. In terms of control variables, the average number of faculty members 

at an institution is 332, with just around half of faculty members holding PhDs and less than a third 

of faculty members being women. The fact that almost half of the faculty members do not have a 

PhD implies that at least half of the faculty members are devoted largely to teaching. The average 

number of undergraduate, postgraduate and PhD students at an institution is 3724, 683 and 296, 

respectively. This highlights that majority of the institutions are highly focused on undergraduate 

education with an overwhelming majority of undergraduate students on campus, and just a tiny 

fraction of PhD students. The dearth of PhD students also implies that research is not the priority 

at an average institution in this sample, and that the research culture and ecosystem there is likely 

underdeveloped.  

[Table 1 about here] 

6. Results 
 

6.1. Research Funding and Research Output 

 

To assess the relationship between research funding and research output, I first ran a fixed-

effect regression model that controls for all university-level time invariable factors. Column 1 of 

Table 2 highlights the results from this regression specification. I find that the coefficient on 

research funding is positive, albeit small, and statistically significant. The value of the coefficient 

is 0.007 which means that a one-thousand dollar increase in research funding at an institution is 

related to an increase in the number of academic publications at that institution by 0.007 units, 

given a two-year time lag between research funding and academic publication. In other words, an 

increase in funding by 142,000 US dollars is associated with an increase in one Scopus-indexed 
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research publication at an Indian institution. Payne and Siow (2003) showed that increasing the 

federal funding of a U.S. university by one million dollars (1996 dollars) leads to 10 additional 

research publications. Based on this, an additional academic publication at a US university today 

would require about 156,000 US dollars (adjusted for inflation from 1996 dollars). This number is 

very close to the 142,000 US dollar estimate for Indian universities found in my results. 

[Table 2 about here] 

6.2. Research Funding and Research Quality  

 

To understand the relationship between research funding and research quality, I first ran 

two fixed-effect regression models, as highlighted in Columns 2 and 3 of Table 2, with two and 

three-year time lags on research funding, respectively. I find that the coefficient on research 

funding is negative and highly statistically significant in both models. The values of the 

coefficients are -0.181 and -0.191, respectively. This result is surprising, as most of the previous 

literature does not find a statistically significant negative relationship between research funding 

and research quality. Most of the literature finds that there is no statistically significant relationship 

between research funding and research quality. A negative relationship is particularly difficult to 

explain as it suggests that an increase in government research funding is associated with a decrease 

in the number of citations for an institution. These results will be explained in the next section. 

It is important to note for one of these regression specifications, I have kept the time lag 

on research funding to be two years, the same as while analyzing its relationship with research 

publications. Since it might take longer for citations to be generated once the research is published, 

it is important to allow for at least a three-year time lag between research funding and research 

citations. However, even the coefficient in column 3 that has a three-year time lag on research 

funding is negative and highly statistically significant.  
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6.3. Limitations 

 

There are several limitations to my analysis above. Firstly, while I find a positive and 

significant relationship between research funding and research publications, the coefficient was 

small. This coefficient might be biased downwards as it only captures the relationship between 

research funding and research publications at Indian universities as captured by the Scopus 

database. Since the Scopus database captures publications appearing only in international, peer-

reviewed journals, it misses the publications from local or non-peer-reviewed journals. However, 

as mentioned above, I focus on the publications in the Scopus database as it is used by major 

international ranking agencies such as THE and QS, and the policy objective of the Indian 

government is to increase the international rankings for Indian universities. 

 Secondly, due to my dataset limitations, I can only create two and three-year time lags 

between research funding and research publications. However, the average lag between research 

funding and scientific publication might even be longer than three years. As mentioned above, 

Crespi and Geuna (2005) show that the time lag between research funding and publications might 

extend to five-to-six years. This restriction constrains my analysis of the relationship between 

research funding and research publications.  

7. Discussion 

 
One of the aims of Indian government’s higher education policy is to improve international 

rankings of Indian institutions and create twenty ‘Institutions of Eminence’ that are ranked among 

the top 200 global universities. In this context, the findings of my paper are directly relevant for 

Indian policymakers. My data is restricted to academic publications indexed by Scopus, the 

databased used by international university ranking agencies like THE and QS to verify the research 

output and quality of universities ranked by them. I find a positive relationship between 
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government research funding and research productivity, with a coefficient of 0.007. With this 

estimate, I benchmark Indian institutions with their international peers. 

According to the 2018 THE rankings, the highest ranked university in world is Oxford 

University which published 13,406 Scopus-indexed items in 2017. Among US universities, 

Stanford University is the 3rd ranked university in the world and it published 10,266 items in the 

year 2017. Similarly, the highest ranked university in China – Peking University – is ranked 27th 

in the world and it published 14,468 items in 2017. Comparatively, the top three-ranked Indian 

universities namely, Indian Institute of Science (IISc), Indian Institute of Technology Bombay 

(IIT-B), and Indian Institute of Technology Delhi (IIT-D) are ranked in the brackets 251-300, 351-

400, and 501-600, respectively. These three institutions published 2,762; 2,570, and 2,549 items 

in 2017, respectively.  

To compete with their top-ranked international peers, these institutes need to quadruple 

their academic publications every year. Such an increase in research productivity requires a 

staggering 994 million-dollar increase in the research budget of each institution. The research 

budgets of IISc, IIT-B, and IIT-D were 58 million, 51 million, and 14 million US dollars, 

respectively in 2017. Thus, an increase in the budget close to a billion dollars, as required to 

compete with the top universities in the world, seems infeasible. However, IISc, IIT-B, and IIT-D 

might still be able to compete with universities ranked near the 200th spot. The three universities 

tied at the 198th spot in the THE university rankings are University of California Riverside, 

University of Gothenburg, and National Taiwan University. They published 2,521; 3,728, and 

5,363 academic publications captured by Scopus in 2017. To produce comparable research, IISc, 

IIT-B, and IIT-D might aim to publish, on average, an additional 1,000 research publications in 

Scopus-indexed journals per year. To accomplish this, each institution will require an additional 
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budget of 142 million USD per institution, as per my findings. This is close to a 300 percent 

increase in research funding for IISc and IIT-B and close to a 1000 percent increase in research 

funding for IIT-D. Overall, if Indian policymakers are serious about competing with the top 200 

universities in the world, they must rethink the existing research funding paradigm for the top 

Indian universities. They must look to increase the existing research funding at Indian S&T 

universities substantially in the coming years, possibly to quadruple it or more, just to compete 

with the institutions ranked around the 200th spot in international university rankings. 

 My findings also show a negative relationship between government research funding and 

the number of citations generated by an Indian S&T university in a given year. Previous 

researchers have found either a null or a positive relationship between research funding and 

research quality. In the case of my findings, it is hard to explain why the relationship between 

research funding and the number of citations is negative. However, one likely explanation is that 

the lag used for citations is just two and three years, the same or just one year more compared to 

the lag used for publications. It is only natural that it takes longer for citations to be generated once 

an article, book, or conference proceeding gets published. Hence, a longer lag while analyzing the 

relationship between research funding and citations might have been more meaningful. However, 

this was not possible due to the limitations with my dataset.  

However, from a policy perspective, the negative relationship between government 

research funding and research quality suggests that while the government might be able to increase 

the number of publications by increasing funding, increasing the quality of the publications might 

be harder. One possible reason for this might be that government research funding is usually tied 

to research outputs such as journal articles, books, or conferences, rather than research quality. 

The funding agencies usually provide no clear expectation in terms of the quality of publication, 
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especially as measured by the number of citations. Thus, one approach that policymakers can adopt 

is to tie research funding not only to research outputs but also the long-term research quality of an 

institution, as measured by its cumulative citations. However, increasing the quality of research 

will likely require an approach that goes beyond merely increasing research funding. For instance, 

policymakers could encourage Indian universities to attract world-class faculty members to build 

a strong research culture at these institutions. China has been attracting a large number of 

international professors and researchers amidst funding cuts in the West to become the next 

knowledge hub of the world (Gooch, 2012). India can surely take a leaf out of China’s playbook 

to build a world-class faculty base that not only improves research productivity at Indian 

institutions but also provides collaborative opportunities for local faculty and nurtures the next 

generation of researchers – leading to a world-class research culture and ecosystem at Indian 

universities. 

8. Conclusion 

 Indian policymakers aim to boost the research productivity of Indian S&T universities to 

galvanize innovation and economic growth. They also aim to propel Indian universities among the 

global elite by helping them break into the top 200 ranked universities in the world. However, 

there is little empirical evidence to suggest that increasing government research funding will have 

any impact on the research output and quality of an institution in India. In this paper, I attempt to 

provide basic empirical evidence to test this hypothesis. I find that while there is a positive 

relationship between research funding and research output, there is a negative relationship between 

research funding and research quality. Also, I find that Indian policymakers should aim to at least 

quadruple the research funding of India’s top institutions such as IISc, IIT-B and IIT-D such that 

they can compete with their peers ranked close to the 200th spot in international university 
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rankings. Finally, Indian policymakers must go beyond research funding and explore other policy 

options such as increasing the number of faculty members with PhDs, increasing the intake of PhD 

students, and encouraging institutions to attract world-class faculty to nurture and build long-

lasting research quality at these institutions.  

 However, more broadly, Indian policymakers should also reflect on possible downsides of 

increasing focus on research at S&T universities. Indian S&T universities still largely play the 

function of providing technical education to the next generation of Indian engineers and 

professionals. However, despite a heavy focus on undergraduate instruction, many S&T 

universities still perform poorly in terms of providing employment-readiness to their students. As 

many as 550,000 Indian students venture abroad to get a higher quality higher education. Thus, 

Indian S&T universities need resources for the improvement of both teaching and research to retain 

top Indian students and reverse brain drain. Indian policymakers should allocate resources in line 

with these competing priorities in the context of India, instead of shifting attention solely towards 

research. Since ranking agencies do not weigh teaching and employability as highly as research, 

Indian policymakers should not ignore these functions of modern Indian S&T universities in the 

pursuit of high international rankings. 

There are several areas for future research. My findings in this paper are limited by the 

restrictions of my dataset. Since I only have data spanning four years, I am unable to add enough 

time lag on research funding, while assessing its relationship with research output or research 

quality. However, the data regarding research funding and research productivity will continue 

being added to the public domain as the Indian government collects more rounds of data for the 

NIRF rankings in the coming years. Hence, future researchers can tap on a longer panel dataset to 

better assess the relationship between research funding and research productivity at Indian S&T 
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institutions. Future researchers may look at universities specializing in other disciplines such as 

law, medicine, business, arts, humanities, and social sciences. It will be interesting to note whether 

the relationship between research funding and research productivity is dependent on the nature of 

the academic discipline. Finally, Indian researchers and policymakers should continue 

collaborating to explore the discipline and practice of building quality higher education institutions 

in India, for India to contribute to the growing knowledge economy of the globe.  
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Fig. 1. National R&D Expenditure in India in nominal and % of GDP terms 

(Source: Department of Science and Technology, Government of India, 2017) 

 

  



24 

 

Table 1 

Summary statistics. 
 

Observation Mean Standard  

Deviation 

Min Max  

Research Funding 

Publications 

Citations 

No. of Faculty 

Faculty with PhD 

UG Students 

PG Students 

PhD Students 

400 

396 

396 

400 

400 

400 

400 

400 

1749.31 

492.14 

1648.69 

332.39 

181.03 

3724.40 

683.31 

295.98 

5053.48 

579.47 

2630.30 

249.37 

155.31 

3076.23 

642.67 

468.37 

0 

4 

4 

57 

11 

0 

18 

0 

38338.18 

2956 

16078 

1596 

979 

19386 

3086 

2471 

Notes: UG stands for undergraduate, PG stands for postgraduate 
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Table 2 

Relationship between research funding and research publications and citations.  

(Fixed effects model) 

 (1) (2) (3) 

 Publications 

(2 year lag) 

Citations  

(2 year lag) 

Citations 

(3 year lag) 

Research Funding 0.007* -0.181*** -0.195*** 

 (0.003) (0.042) (0.058) 

Constant 480 1968 1671 

 

Number of obs 

(8.72) 

396 

(113) 

396 

(132) 

297 

Notes: **=indicates statistical significance at the 5% level; *=indicates significance at the 10% 

level. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


