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Foreword

This paper by Professor Amit Shovon Ray and Mr.y8sachi Saha explores the
possible drivers of academic research and pateittiigdia in the wake of a new bill
(The Protection and Utilisation of Public Fundeddiictual Property Bill 2008that
has been introduced in the Indian Parliament towdtte public-funded research for
greater industrial application. Patenting is stilit very common among academic
researchers in India, although some of the topitistitutions have put in place

institutional structures to encourage patentintheir research outputs.

The authors use econometric techniques to tracketbearch behaviour of academic
scientists at two of the premier academic insbigi in India and come up with
interesting insights. Such an analysis is posgsilely in India and it would definitely
enhance the knowledge content of policy making, ooty for the forthcoming
legislation on public funded research but alsodoy other institutional reform that
could potentially affect academic research in smeand technology in India.

/-

(Rajiv Kumar)
Director and Chief Executive

April 3, 2010



Abstract

In this paper we attempt to provide a comprehensiagerstanding of the drivers of
academic research and patenting in India. Acadeesearch is conceptualised as a
research production process where research inikgsrésearch time and number of
research scholars) are transformed into researtgutsuin the form of publications
and patents. We expect research inputs by a facudtmber to be an outcome of
his/her own decision-making process, which in taetermine his/her research
outputs. Exogenous parameters, like faculty baakgp faculty attitude, research
sponsorship and institutional factors, are expetiadfluence both set of endogenous
variables (research inputs and outputs). We spebify production function as a
recursive simultaneous equation model and estithatestructural parameters using
standard econometric methods. Our results cleatbntify several drivers of
academic research and patenting in India, in tesm&culty background, faculty
attitude and other parameters, from which we arate€oncrete policy lessons for
patenting of academic research in India. In padicwe argue that putting in place
institutional structures will not serve the purpegéhout addressing the fundamental
issues of research environment, culture and a#titndthe first place. In a sense,
therefore, introducing an IPR legislation alone nmayt act as an instant magic

formula to energise Indian academic research fomgercial application.

Keywords: Academic Research, Patents, Bayh-Dole Act, India
JEL Classification: 031, O34, 038, 123, C51
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[. Introduction

From the history of inventions, we know that teisonsof this world were not all
university scientists. However, during the lasttoey) basic scientific research got a
fillip within the university system, mostly unddiate patronage, and had a direct and
profound influence on the global frontiers of teclngy. The importance of
university generated research ideas in promotimguations for economic growth
and competitiveness of industrialised economiersoi well acknowledged in the
literature (Jaffe 1989, Mansfield 1991). Howevke tesearch mandate of universities
and public-funded organisations extends well beymeide commercial or industrial
application of their research outputs; advancing ftontiers of knowledge and
generating human resources have been their twirtipel objectives. Nevertheless,
over the last three decades, new legal and instiiait structures have been put in
place within the university system to foster betteiversity-industry linkages to
ensure that ideas and inventions generated by w@weadeesearch reach the

marketplace.

It is with this objective in mind that the Bayh-[@olct was introduced in the US in
1980, allowing universities to retain the intellegt property rights (IPR) of research
outputs from public-funded research and to licetlsem exclusively at their
discretion. The US example was adopted by manyratiagons, developed and
emerging, over the past decade and a half. Indiaals® followed the footsteps and a
new bill (The Protection and Utilisation of Public Fundeddiictual Property Bill
2008, inspired by the US Bayh-Dole Act of 1980, hasrb@troduced in the Indian

Parliament to stimulate public-funded researchgfeater industrial application.

1 We gratefully acknowledge inputs and comments fidnl. Nagar, K. L. Krishna, Ashok Guha,
Poonam Gupta and all seminar participants at ICRIER
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There is a large literature in economics on thelicapons of patenting public-funded
research, essentially based on the US experieteethé Bayh-Dole Act. However,
the conclusions are far from unambiguous. Whileelveas a surge in the number of
university patents in the US after 1980, theredamebts not only about the quality of
these patents but also about the extent to whiehrifing numbers of patents were
matched by equivalent increases in licensing (Thywend Thursby 2002, Henderson
et al 1998, Mowery et al 2002)Despite this, the faith in IPR as a magic formiala
energise public-funded research and its commeagplication has remained firmly
rooted in the minds of policy makers across theldvdn an earlier paper (Ray and
Saha, 2010), based on a comprehensive conceptyali@h synthesis of the US
evidence, we have argued that institutionalisin@ Br academic research in India
might be tantamount to putting the cart before kinese if the realities of the
differences in the context, environment, culture &vels of scientific achievement

across nations are ignored.

It is against this backdrop that we attempt to @le\a comprehensive understanding
of the drivers of academic research and patentirigdia. In fact, academic research
may ideally be viewed as a research productionga®evhere research inputs (like
research time and number of research scholargyaargformed into research outputs
in the form of publications and patents. Univerdagulty and researchers are the
primary actors in this research production pro@ess ultimately it is their behaviour,

perception and performance that determine the dmates of academic research. In
this paper, we conceptualise a comprehensive @sgaoduction function in the

context of India and estimate this function usiogl$ of applied econometrics. From
the results of our econometric analysis, we aravepolicy conclusions regarding

patenting of academic research in India.

The paper has five sections. Section Il develops dhalytical framework and
conceptualises a research production functionridrah academic research. Section

lll presents the econometric model and describesdtita and methodology of our

2 Moreover, there have been apprehensions that dy-Bole Act might have altered the research
focus of universities from basic to applied fiel@ddthough some of these have been allayed by
Mowery et al (2001) and Nelson (2001).



analysis. The results are discussed in sectiorFivally, section V summarises the

paper by highlighting some of the key conclusions.

ll. Analytical Framework

Although, there is a large body of literature oa ttonsequences and implications of
patenting public-funded research, much of it fosuse overall trends in university
patenting and long-term changes in the organisaltistructure and research focus
and culture in universities. Very few studies irigegte faculty research behaviour
and perceptions that shape academic research gtipg. Owen-Smith and Powell
(2001), for instance, conclude that faculty’s pareé incentive structure for
patenting their research varies significantly asrbsoad research areas. Based on
gualitative responses, they show that faculty decito patent depends largely on the
perceived (personal and professional) benefits aterging as well as time and
resource costs of interacting with technology tfansffices (TTOs) Azoulay et al
(2007), from a large sample of 3862 scientists|ysed patenting versus publishing
behaviour, concluding that mid-career academicsrareh more likely to patent than
their younger or older colleagues. It has also Istenwn that patents and publications
are likely to encode similar pieces of knowledgeleed, several studies conclude that
patents and publications are positively correlagédthe individual faculty level
(Meyer 2006, Breschi et al 2005, Fabrizio and Diif008). Another set of studies
examine links between faculty’s research behavand their industry interface or
entrepreneurial drive. Gulbrandsen and Smeby (2006)n a large sample of
university professors in Norway, show that facuétgeiving industry-funding conduct
more application-oriented research and they areerikely to collaborate. Landry et
al (2006) analyse the factors explaining faculitgrepreneurial drive and confirms
that laboratory size, novelty of research, reseaxperience, positive inclination
towards IP protection and active participation maustry consulting augment the

probability of a faculty creating spin-offs.

Most of these studies focus on specific aspect$aaidilty behaviour in a partial
framework. None of them conceptualise a comprelkensesearch production

% Jensen and Thursby (2001) also suggest that yaeaienting involves some transactiost
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function, incorporating a range of exogenous amtbganously determined research
inputs and consequent research outputs. This @EpEnpts to bridge this gap and
presents a conceptual framework to estimate a nasgaroduction function for

academic (science) research in India.

The edifice of science in India, as understood fribra perspectives of research,
innovation and human resource generation, standa ocomplex but appropriately
integrated network of public-funded institutions \arious levels, comprising of
universities and institutes of higher learning,egesh laboratories and various other
autonomous organisations. Although these instistiare differently identified based
on pre-assigned mandates for their research fauiskill generation, they might not
operationally be very different from one anothergédably, in most cases, their
activities overlap in the primary disciplines ofesttific research and modes of human
resource generation — divergences in institute iBpeexpertise, facilities and

infrastructure notwithstanding.

Indeed, science research in India reflects enorrheterogeneity in terms of quality.
Moreover, patenting is still not very common ama@ugdemic researchers in India,
with the exception of some of the top-tier instas. In fact, some of them have put
in place an institutional framework to encouragé&epting of their research outputs.
We, therefore, restrict the focus of our analysighiese premier academic institutions
only. More specifically, we draw our data from twoach leading institutes in India —
the Indian Institute of Technology, Delhi and tteavaharlal Nehru University, New
Delhi. Our conclusions, by no means should be ceghias a generalisation for the

entire quality spectrum of Indian academia.

The Research Production Function

Research goes hand in hand with teaching, espedialithe premier academic
institutions in India. In fact, faculty members a®pected to perform the multiple
tasks of teaching, research and research superyvisietched to personal initiatives
of industry interface and (in many cases) admiaiste responsibilities. It might,

therefore, be rather difficult for them to definkeir priorities to meet diverse



institutional obligationg.However, within a broad mandate to carry out tearhand
research simultaneously, faculty in premier insitlos do enjoy a certain amount of
freedom in setting their own work agenda and ultetyaparticipate in shaping the
institute’s organisational characfeAccordingly, we may reasonably expect research
inputs by a faculty member to be an outcome ohbkisbwn decision-making process,
which in turn determine the research outputs predutt is in this perspective that we
conceptualise a research production function for amoalysis in the form of a
schematic framework (Figure 1). Both research im@stwell as the resultant research

outputs are endogenously determined in this framlevmoa recursive structure.

Figure 1: The Research Production Function — A s@matic framework
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The primary research input in our framework is timae devoted to research

(research time. This is not merely a decision to meet the inftihal obligations of

* Formal microeconomic models of multiple principatsd multiple agents, following Holmstrom and
Milgrom (1991) for instance, may be helpful in urstanding the complex matrix of incentives
determining faculty decision making.

® Colbeck (1997)



faculty but is actually a discretionary choice lshsm individual preferencésOn
most occasions, research time becomes the resfidiahe devoted to teaching and
administrative tasks and, therefore, crucially ahelseon faculty’s own willingness to
carve out time from other commitments. In a mugking environment with
competing demands on faculty time, this is indeedlitecal element in the faculty’s
decision-making process that affects the entireidalif academic research. Closely
linked to the decision to devote time to reseaclthe other decision to supervise
research scholars. Timber of research scholarsa faculty accepts to supervise,
therefore, constitutes the second research inpilteimesearch production function. It
clearly dependa priori on how much time a faculty member has optimallgidied to

devote to research.

To capture research output, we restrict ourseleethé two standard measures of
faculty research performance, namaypblication record and patenting activity.’
We posit that publication record influences facy&genting activity, but not the other
way round. Given that Indian academia is still éygpublication driven, it may be
reasonable to assume that faculty in India will twypublish all academic research
output. However, only a subset of this researcipatentable. To the extent that
publication acts as a proxy for the entire volunigesearch being conducted by a
faculty member, it will directly affect the rate phtentable inventions and we may
expect publication record to influence patentintivaty positively. However, it could
also be argued that if there is an inherent cdrfitween publishing and patentihg,

larger pool of publications might imply fewer pat&n

Accordingly, we have four endogenous variablesun foamework — research time,
research scholars, publication record and paterdictiyity — all appearing in a

recursive manner. To capture the drivers of acadeesearch in India, we identify

® Thursby et al (2007) explain this as inter-tempataice between research and leisure over a
faculty’s life-cycle.

" R&D output, whether in industry or in the acaderhias been conventionally captured by patents and
publications, the former reflecting applied resbaaad the latter basic research as a general fule o
thumb. Consequently, R&D by industry is expectedgemerate relatively more patents, while
academic research would perhaps lead to more ptibls than patents. However, such clear lines
of distinction between the two are getting increghi blurred.

8 This possible substitution effect has been diseliss Klitkou and Gulbrandsen (2006). Blumenthal
et al (1997) find that 19.8 per cent of a sampl&@&@. academic life scientists had withheld redearc
results for more than six months due to intellelcpraperty rights discussions, patent applications
etc.



four broad categories of parameters that are eggeict determine faculty research
behaviour. These include not only conventionaldextiike faculty background but
also other factors that are particularly relevantthe Indian context, like faculty
attitude (towards research, research supervision auablication), research
sponsorship and institutional parametelPsima facie, these parameters shaping
faculty research behaviour are expected to be ey determined.In figure 1,
depicting academic research as a production proegegenous variables are marked
in oval shapes and the endogenous (outcome) vesiaibkectangles.

Faculty Background

Faculty background refers to their experience araining. It has often been
contended that junior faculty, both in terms of igeation as well as years of
experience, would have greater research drive. Ty be attributed to several
factors, including considerations of career advarer®, aspirations for recognition
among peers and a plethora of fresh research tdeaslore. Indeed, after attaining
the professorial rank, a senior faculty may dis@ayreater preference for leisure and
hence a lower research drive due to complacéhthe divergence in research drive
would imply that junior faculty would not only deteomore time to research but also
be more productive in terms of research publicatimmd more active in patenting, for
given research inputs, compared to their seniontawparts. However, it is unclear
whether the same is valid for the other researphtjmamely the number of research
scholars supervised. While junior faculty may hgveater enthusiasm to supervise
more scholars, students may be keen to work undell arofessor with academic
stature'!

Apart from faculty’s experience strictly measureg fank and/or years of service,
there is another dimension pertaining to the waipeeience of individual members in

° Arguably, some of these parameters (particulatulty attitude and research sponsorship) may not
be truly exogenous in the strictest sense, sinodtfabehaviour and performance could conceivably
shape and alter these factors over time throudbve lsut prolonged influence. However, in a cross
sectional model, it is difficult to capture sucheinrtemporal evolution and hence we may justifiably
use them as exogenously determined.

1 Thursby et al (2007)

1 Crosta and Packman (2005) sought to address yagrdtuctivity in terms of number of scholars
supervised. The results show that, on average;udtyamember’s prestige and her length of time at
the institution significantly determines facultyoguctivity on this count.
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industry during the course of their career. Weebaithat such industry experience
may influence patenting activity of faculty in agitove way, as they would better
appreciate how rudimentary inventive ideas gendrfiten academic research can be

developed for commercial applications through IP&egxtion.

Another important parameter of faculty backgroumat is particularly relevant in the
Indian context pertains to the kind of institutiotiee faculty has been trained in.
Here, we make a distinction between those traimedndia versus those trained
abroad (mostly in the western world). The academilezu in India has been rather
different from that in the West, with the relat@mphasis of Indian academia perhaps
being more on teaching than research. Accordingly, expect faculty members
trained abroad to have a different exposure tseareh culture and environment that
may generate a greater research drive in them amchppa their counterparts trained
in India. This would not only positively influenagesearch inputs such as research
time and the number of scholars supervised, facaity also likely to be more
productive in terms of both publications and patenbecause they were groomed in
a research culture gdfublish or perish(or a more recent coinage péiblish, patent

and prospey.*?

Faculty Attitude

Faculty attitude towards research supervision isiraportant exogenous factor
influencing research time. University science degpants in India (especially in the
premier institutions) are not only mandated to utake undergraduate and masters
level teaching, but are also focused on postgradiestearch supervision. However,
faculty may differ in their attitude towards resgaisupervision. While a few may
consider it merely an institutional obligation aza additional workload, and hence,
would be rather hesitant to accept research schdtar supervision, others may

perceive that research students enrich their oweareh by not only staffing their

12 Eisemon (1974) examined whether training had amg-term influence on attitudes and scholarly
behaviour of Indian engineering faculty who weigred in the US. Probably in those days, it was
more true that returnees were expected to displaater professional commitment and were
considered to be more productive scholars. Howetrer, study did not find any evidence that
returnees were more productive researchers or professionally involved.

8



research laboratories but also providing “new” aesk ideas? Therefore, a positive
attitude towards research supervision is expededatct as a key driver of academic

research in India, positively influencing researgbuts and outputs.

Another dimension of attitude that we incorporai@ur framework is the motivation
behind research publications — whether they publishh career advancement in mind
or just for peer recognitiol. Research is creative work. We know little about
motivation for any creative work, and less so abloadv one gets motivated to do
research. Of course, when research is taken up @®fassion, considerations of
career advancement cannot be denied. However, delmtable whether intrinsic
motivation for research (one’s innate urge towasd$ving research puzzles) in
anyway gets crowded out by extrinsic motivationke licareer advancement or
financial gains. This poses an interesting quesdabiressing the research motivations
of faculty as a driver of academic research. Indeed important to understand
whether encouraging publications as a yardstick dareer advancement actually

motivates faculty towards research.
Research Sponsorship

Scientific research requires infrastructure, eq@pmand supplies. While the
university may be in a position to provide basise@ch infrastructure, project
specific requirements may involve huge expenditima must be sponsored by a
funding agency, including government departmerdsearch foundations or private
bodies. Indeed, research in Indian universitiesodonger funded by the university
alone — external funding has become a common peacheedless to say, not all
faculty have the same extent of research fundingtlere is considerable variation in

their portfolio of sponsored versus non-sponsoresearch. There is a popular

13 Indeed, research scholars might be equally impbrtar a faculty who is less dependent on
laboratory research and focuses more on theoreésahrch.

4 According to a report prepared by the UniversityCalifornia (2007), “Faculty appear to consider
the act of publishing itself to be sufficient foccmmplishing their goals. Once an article or
monograph has been published (presumably by aghéslivith a solid reputation), scholars are less
concerned about the process of dissemination, &edher its impact is measured directly rather than
via surrogate of the publication venue. In largeasuge, this lack of concern is due to the tenuce an
promotion system, which rewards publication oveoddier dissemination.” In an earlier study,
Gomez-Mejia and Balkin (1992) find that the primagterminants of faculty pay are the number of
top-tier journal publications and changes in ingidnal affiliation.
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perception that research sponsorgbep seacts as a driver of university research. In
other words, faculty engaged in sponsored researapplied fields will devote more
research time and supervise more students. Howaverunclear if they will also
publish more. In fact, given their commitment tdfifuthe deliverables to the
sponsors, they might as well end up publishing. |Bss they may perhaps come up

with more patentable research output.

I nstitutional Parameters

The institutional framework can play an importasierin shaping academic research.
The overall mandate of the institution along witle brganisational structures that are
put in place may act as key drivers of reseatohithough our data set covers two
premier academic institutions in India (JNU and Delhi) which have a lot in
common, we expect each institution to have its oheracter and type influencing the
drivers of academic research. JNU has a broadeiptiary focus where sciences co-
exist with equally strong areas of humanities aodad sciences. IIT Delhi, on the
other hand, is essentially focused on science agaeering. In popular perception,
lIT, as compared to JNU, is more oriented towaresearch in the frontiers of
technology, which has more direct industrial aglan. Accordingly, IIT Delhi has a
streamlined organisational structure for facilitgti technology transfer and
commercialisation with a clear mandate to encoufagelty patenting in the form of
an autonomous foundation called FITT (Foundatianlfmovation and Technology
Transfer) that has been in existence for over adke@nd a half now. JNU, on the
other hand, has recently introduced an IPM (intélial property management) cell.
We believe that these subtle differences in thetut®nal framework and structures
of the two institutes may shape faculty researcihhabeur and performance

differently.

!> Gulbrandsen and Smeby (2005) find that professdifs industrial funding are more engaged in
applied research, have more scientific publicatiand engage in entrepreneurial activities more
frequently.

18 According to Owen-Smith and Powell (2001), wheaipted to investigate widely disparate rates of
invention disclosure across institutes, there idrdlnence of the institutional environment in this
regard, especially whether it promotes simultangmusuit of academic and commercial endeavours
or not.
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[ll. Econometric Specification

Data

Data for our analysis has been collected from twetter higher educational institutes
in India — Jawaharlal Nehru University (JNU), NewelB, which is a central
university and the Indian Institute of Technolo®elhi (IITD), which is one among
the seven IITs. This serves our purpose of coveimngur dataset two apparently
different kinds of institutes of higher learning limdia to look for institute-specific
differences in faculty behaviour, if any. Individuculty level information was
collected through administering a semi-structuregtsgjonnaire through personal
interviews with university faculty. The data covargormation from a randomly
selected sample of 49 faculty members, 24 from land 25 from JNU, spread across
the departments of electrical engineering, civigiaeering, chemical engineering,
mechanical engineering and textile technology iFDlland the school of physical
sciences, centre for molecular medicine, school litd sciences, school of
biotechnology and school of information technology JNU. The information
collected through interviews was crosschecked wiegrgossible with faculty
information provided in the institutes’ websitesmanimise human errors associated

with the field survey.

Variables

Research timdrestime): We construct a variable depicting the percentstiyge of
working time a faculty devotes to research andamee supervision from amongst

other academic activities.

Number of Research Scholagghdno): This is calculated as a simple count of the

number of PhD scholars under the supervision oaréiqular faculty at the time of

interview.

Publication Record (pub): This is a standard yardstick of faculty research

performance. There are two dimensions of publicatezord — quantity and quality.

Given that it is always difficult to arrive at arbjective measure of quality across

11



disciplines, we restricted ourselves to the quantiinension of faculty’s publication

record. To avoid biases due length of service, evesiclered the current annual rate of
publication averaged over the last three yearseiGthat it is easier to report the rate
of publication clubbed under categories, we cowstal a binary which takes the

value 1 (one) if annual publication rate is high4) and O (zero) otherwise.

Patenting Activity (pat): Patenting as a conscious effort is a relativedgent

phenomenon in Indian academia and only a very fawlfy members have actually
obtained patents to date, although a number of th@we started taking initiatives in
this direction. Therefore, we felt the actual grahpatents might not be an accurate
reflection of patenting activity among faculty &ist juncture. Rather, we consider
patentapplicationalong with patentgrantedto capture patenting activity. After all,
our primary objective is to quantify faculty’s imthtion towards patenting in the first
place!” We therefore construct a binary variap# to represent patenting activity of
a faculty, which takes the value 0 (zero) if theulsy has neither applied for nor been

granted a patent, and 1 (one) otherwise.

Faculty background

Faculty background essentially includes senioritg &raining. Seniority is captured
in terms of both designation and years of expedaenith respect to designation,
there is a common perception that in India ‘academerit’ has not always been the
key driver for faculty promotions. However, in iitstions like JNU and IIT,
academic merit has, by and large, been seriouslygresed for faculty promotions.
We create a binary variabteof which takes the value 1 (one) if a particular facis

a full professor and 0 (zero) otherwise (i.e. ifdne is an assistant or an associate
professor). To capture the length of professiompkdence of a faculty, we construct
two variables — the number of years in academycseXpacad) and the number of
years in industryyfsexpind). While the former enters all four structural etjmas, the

latter is included only in the function for patewgiactivity. Finally, faculty training is

" We must also note that there is a fundamentatmifice between applying for a publication and for a
patent. The former goes through a tough academéesing process with a very high probability of
failure. The latter, however, is much less rigorougs technical screening — the scientist felé it
is easy to get a patent as long as the three tgdatia (novelty, inventive step and commercial
appeal) are established. The same scientific resait not pass the review process of an academic
journal.

12



captured by a binary variabfereignphd taking the value 1 (one) if a faculty has a

doctoral degree from abroad and O (zero) otherwise.

Faculty attitude

To capture faculty attitude towards research sugierv, we define a variable
ressupvsn which takes the value 1 (one) if a particular fgceonsiders research
supervision to be ‘important’ and O (zero) othemvidNith regard to faculty’s
motivation to publish, we consider two distinct mations, namely peer recognition
and career advancement, which are neither muteaityusive nor exhaustive. It is
possible that faculty may indicate both, any onenone of these motivations for
publishing their research. Accordingly, we constriwo binary variables to capture
faculty motivation to publish +ecogp that takes the value 1 (one) if they publish for
academic recognition anchreerp that takes the value 1 (one) if they publish for

career advancement.

Research sponsorship

The general impression that came out of our fadotrviews is that research cannot
be precisely compartmentalised into mandated spedsesearch and unencumbered
research undertaken with little external finansiapport. The latter is often based on
insights drawn from the former. Nevertheless, weakk faculty members to specify
a rough distribution of their research portfoli@arsponsored versus non-sponsored.
We construct a variablegsspons, reflecting the percentage share of total research

that is sponsored by external agencies.

Institutional parameters

We construct a dummy variable to capture the unsbibal affiliation of the faculty,
JNU, which takes the value 1 (one) if the faculty membelongs to JNU and O
(zero) if faculty belongs to IIT Delhi.

Nature of the Sample: Selected Descriptive Statistics
Our sample of 49 observations is fairly balancedewaslent from the following
frequencies:

— JNU faculty = 25, IITD faculty = 24

— Professors = 24, Assistant/Associate Professofs = 2

13



— Faculty with PhD from abroad = 15, PhD from Indi&4
— Faculty with high publication rate = 26, low pulaion rate = 23
— Faculty active in patenting = 20, non-active = 29
— Faculty Attitude:
» Publish for recognition = 29
» Publish for career advancement = 12

» Consider research supervision to be important = 40

The mean and standard deviation festime(Research time) turn out to be 44.27 per
cent and 15.79, while the mean mfidno (No of research scholars) is 4.47 with a
standard deviation of 3.04. The mean share of spedsesearch in faculty portfolio
appears to be 63.9 per cent with a standard dewiati 38.08. While 18 per cent of
respondents report no sponsored research, aboper32ent indicate 100 per cent
sponsored research. Years of academic experianges from 1 to 35 years, with a
mean of 14.2 years and standard deviation of 8.8ut sample, only 25 per cent have
industry experience and that too, mostly, for ay\ahort period (75 per cent of them

with 4 years or less).

The Econometric Models

We specify the following econometric models forirestion.

1. restime=a, + 3, foreignphd B,, pro¥ ., yrsexpacad3,, ressupvghtesspons f3,,JINY 1

phdno=a, +y,, restime S,, foreignphdS,, proffs,, yrsexpacegd,, g8
Bsresspons 5, JINU U

pubr =a, + y, restime- y,, phdne 5,, foreignpheds,, prefs,, yrsexpaesd ,,essupvsn
B.sresspons S, recogp fB,, careetpB.,, JNU ,u

3.

where pub* reflecting propensity to publish is usetved in practice but proxied
by a dummy pub which takes the value 1 if pulé*¥a threshold level beyond

which we consider the propensity to be high) amdh@rwise.
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pat- =a, + y, restimet y,, phdne y,, pubg,, foreignphdd,, profs,, yrsexpdhe
B, yrsexpinct+ B, ressupvsng,, resspeng,, JNU, u

4.

where pat* reflecting ‘propensity to engage in pétey’ is unobserved in practice
but proxied by a dummy pat which takes the valufepat*> [ (a threshold level

beyond which we consider the propensity to be hagit) O otherwise.

This is a simultaneous equation model with foumudtiral equations for four
endogenous variablesegtime, phdno, puland pat). It is evident that this set of
equations constitutes a fulhgcursive model, whereT is triangular. We assume the
disturbances (u’s) to be mutually uncorrelated, thee matrixx is diagonal and there
are no restrictions oB.'® In this case, the structural coefficients of tleeursive
model can be consistently estimated by applyingsital least squares to each
individual equatiort? We constructed the partial correlation matrixdbrexplanatory
variables and found that none of the partial catieh coefficients are high enough to
indicate any serious presence of multicollineathgt could violate the standard
assumption of least square estimation (see Appeljdiko test for the presence of
hetroscedasticity, we use the Cook-Weisberg (1988) For equation 1, we apply
robust estimation method (weighted least squacesdttrect for possible presence of
heteroscedastici§. The dependent variable in the second equation lfrunof
research scholars) is a non-negative count variable, therefore, use POISSON
regression in this case. The last two equationsesemting publication rate and
patenting activity, have both binary dependentaldes and we apply the LOGIT
model to estimate these.

18 We tested for the validity of this assumption eicarrelated error terms across equations in our
model by calculating the estimated values of 0§ (3 04 to obtain the correlation matrix (see
Appendix 11). We find that none of the correlaticoefficients are statistically significant,
vindicating our assumption of mutually uncorrelagetbr terms across equations.

19 Wold and Jureen (1953) forcefully argued that eifem simultaneous equation model is deemed
necessary to describe interdependent economicnsysie will usually be of the recursive type for
which the method of least squares is known to tid vader certain assumptions.

2 The Cook Weisberg test failed to reject the nypdthesis of homoscedasticity in this equation when
we use the STATA default option covering all RHSialles. However, when we re-performed the

Cook-Weisberg test specifying RHS=JNU, the estiluhapfj2 (1) value turned out to be 4.43,
rejecting the null hypothesis of homoscedastiagtyrhodel 1 at 5 per cent level of significance.
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IV. Results and Analysis

Table 1: Structural Estimation of the Recursive Snhultaneous Equation System

Eqnl Eqn2 Eqn3 Eqn4
restime phdno pub pat
(Robust) (POISSON) (LOGIT) (LOGIT)
restime -0.003 0.044 -0.061
(-0.60) (1.40) (-1.64)
phdno 0.085 0.635***
(0.50) (2.68)
pub 0.146
(0.15)
foreignphd 0.804 -0.094 -1.042 3.976%+*
(0.17) (-0.53) (-0.95) (2.71)
prof -5.279 0.488** -1.333 3.057*
(-1.00) (2.50) (-1.11) (1.89)
yrsexpacad 0.668** 0.019* 0.032 -0.196**
(2.18) (2.77) (0.49) (-1.90)
yrsexpind 0.461*
(1.79)
ressupvsn 5.411 0.390* -1.722 4.488*+*
(1.01) (1.90) (-1.35) (2.12)
recogp 0.249
(0.22)
careerp -5.196**
(-2.43)
resspons -0.109* 0.006*** 0.009 -0.015
(-1.85) (0.007) (0.63) (-1.13)
JNU 11.920** -0.069 -3.860*** 2.038
(2.62) (-0.38) (-2.81) (2.37)
cons 35.088*** 0.365 1.828 -5.566*
(4.60) (1.08) (0.92) (-1.94)
Diagnostics
F/ )(2 2.68** 38.10*** 27 .53+ 32.81 %+
No. of obsv. 49 49 49 49

Note: t-values are given in parentheses; * sigafficat the 10% level; ** 5% level; *** 1% level

Equation 1: Restime

We find that time devoted to research is explaipeaharily by two variables - years
of academic experience and the institutional atiitin. Contrary to the popular notion
that junior faculty will have greater research driand hence devote more time to
research, we find that years of academic experiposdively affects the fraction of
time devoted to research by a faculty member. Hewewince professorial

designation does not appear to matter in this dggamay not be entirely correct to

16



interpret the positive impact of experience on aese time solely in terms of the
maturity-driven urge for research by senior facultynior and newly recruited faculty
often bear a greater burden of teaching load wissdheir experienced counterparts,
especially in Indian academia.

The JNU dummy has a positive and highly significaogfficient in this equation.
Given that JNU has no undergraduate teaching ienses and it was established
primarily as a research university with a multigeioary focus, it is natural that JNU
faculty would devote a larger share of their tinte research relative to their

counterparts in lIT Delhi with a large and strofiggship undergraduate programme.

Finally, we also observe that research sponsodstigrmines research time, although
it is statistically significant only at 10 per celaivel. Interestingly, faculty with a
greater share of sponsored research tend to davimeer fraction of their time to
research. Perhaps, project administration takea gggnificant chunk of their time,
leaving them with very little residual time for ezsch over and above their pre-

determined teaching obligations.

Equation 2: Number of Research Scholars

The number of research scholars supervised by altyamember is again best
explained by two factors — seniority and the shafreaponsored research in his/her
portfolio. We find that senior faculty, both in nes of designation and experience, are
likely to supervise more PhD scholars, rejectingeoagain the popular belief that
junior faculty might have greater research driveleled, senior faculty may be more
experienced in supervising scholars and are exgeotde able to manage a large
research team. Of course, we must note that thevgoand significant coefficients of
prof andyrsexpacadnay also be a reflection of the fact that schadaiesdriven more

towards senior faculty because of their staturerandgnition.
Secondly, as expected, we do find faculty with egda portfolio of sponsored

research supervise more PhD scholars. Sponsorearces usually more applied than

theoretical, demands larger infrastructure in teofkboratories and equipment, and
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hence a larger research team to manage the woskefbne, faculty with more

sponsored research projects will have larger te#mssearch scholars.

Finally, although marginally significant at the p@r cent level, faculty’s positive
attitude towards research supervision does inflegheir decision to supervise more
scholars. In fact, we must note that while one roagsider PhD students to be
important for research, such attitude needs to dxhdly infrastructural support like
large laboratories, which sponsored projects akelyli to provide. Our results
vindicate this position by confirming that the nueniof research scholars is positively
influenced by the share of sponsored researcheifieitulty research portfolio, backed

by a positive attitude towards research supervision

Equation 3: Publication Record

Our results for this model show that direct reseamnputs like research time and the
number of research scholars have little role inemeining faculty’s publication
record. Rather, the institutional affiliation andctilty attitude towards publication
appear to be somewhat important in this regard. mbet interesting result in this
model is the negative and significant (at 5 pert demel) coefficient ofcareerp
implying that faculty who publish with career adeament considerations in mind
end up with a lower rate of publication. This vicaties our earlier conjecture that
creative pursuits like research cannot be incesdtviby parameters of extrinsic

motivation.

The institutional dummyJNU) has a negative and highly significant (at 1 pemtc

level) coefficient, suggesting that JNU faculty lzaselatively lower publication rate,
although we found that they devote a larger shdre¢heir professional time to

research vis-a-vis IIT Delhi faculty. This mightdinate that JNU faculty perhaps
engage in more long drawn research that could ¢ealay slow down the

publication rate.

Equation 4: Patenting Activity

This is the most powerful and statistically robatall estimated equations. Among

the direct research inputs, although research tirag no significant impact on
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patenting activities, the coefficient phdnoappears positive and significant (at 5 per
cent level). Indeed, a faculty working with a latgam of research scholars is perhaps
more likely to come up with patentable researchasdeand outputs. This is
corroborated by the fact that a positive facultytiede towards research supervision,
as captured byessupy also appears to have a positive and significargact on

faculty patenting activity.

Interestingly, publication recorgbgb) does not appear to have any significant impact
on faculty patenting activity. We thus fail to fiedidence of either a trade-off or any

complementarities between publication and paterdtrtge individual faculty level.

Faculty background seems to play an importantirolgetermining faculty patenting
activity. We find that a full professor is more lined towards patenting, although
academic experiencgréexpacajlhas a negative impact. In other words, facultpwh
have become full professors at a relatively eadyedengages more in patenting
activities. Perhaps they have the dynamism of thenger generation to appreciate
the need for commercial application of universiggaarch as well as the professorial
maturity to identify the patentable components tafitt research agendaWe also
find that faculty trained (with doctoral degreerfrpabroad and those with experience
of working in the industry are more likely to begaged in patenting, as hypothesised.

We note that research sponsorship and institutipasameters do not come up with
statistically significant coefficients in this mdd€ontrary to our expectation, a larger
portfolio of sponsored research does not necegséatilitate greater patenting
activities. Likewise, given that there is no sigeaht difference between patenting in
the two institutes under consideration (JNU and D€&lhi, the latter with long

established systems for faculty patenting), we nuayclude that appropriate
organisational structures to facilitate faculty ggaing may not be enough to

encourage patenting activity in any significant way

2L This is somewhat in harmony with the findings afofllay et al (2007) that mid-career academics
are much more likely to patent than their youngeulder colleagues
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V. Conclusion

The objective of this paper was to identify thevdrs of academic research and
patenting in India based on a conceptual framewbik research production function

that we derived in section 2. It is in this lighat we now summarise our results.

In terms of faculty background, we fail to confitiee hypothesis that junior faculty
(in designation and experience) have a greatearesedrive. On the contrary, our
results show that the more experienced faculty tegceater research inputs in terms
of research time and the number of research schokurther, full professors
supervise more research scholars and are mor@edctowards patenting activity.
Indeed, faculty’s urge for research seems to iseredth experience and professional
maturity. Only with regard to patenting, we findathyears of experience has a
negative and significant coefficient, indicatingtlyounger faculty is more active in
this regard — in particular, those who have bedinpfofessors at a relatively young
age.

With regard to the other dimension of faculty backond, namely their training, we
fail to find any evidence to suggest that facufgirted abroad have greater research
drive than their counterparts trained in Indiahaligh the former appear to be more
active in patenting their research. Perhaps thergéacademic milieu in the premier
institutions in India is not very different fromatin the West. Indian academia does
not appear to be primarily teaching centric as gihyeperceived, with considerable
focus and emphasis on research, especially in rém@igr institutes. However, from
the results of our model 4, we can conclude thatdhiture and practice in Indian
academia with regard to patenting and commerctadisaf academic research may

be different from that in the Western world.

An important dimension of our conceptual framewasks to incorporate parameters
of faculty attitude as drivers of research. Asdarfaculty’s attitude towards research
supervision is concerned, we find, quite obvioualypositive attitude translates into a
larger number of research scholars and greatentoageactivity. The other attitudinal

parameter that we considered was possible mothati@hind research publications,

defined in terms of faculty’s aspirations for caresmdvancement or academic
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recognition. Here, we find that career considerstioappear to be actually
counterproductive for publications, since facultyhov publish with career
advancement in mind end up with a lower publicatiate. This is perfectly in line
with theories of intrinsic motivation shaping humaneativity. Aspirations for
academic recognition, however, do not appear tg alaignificant role in explaining

faculty publications.

Our study also explicitly addressed the questioha far sponsored research acts as
a driver of academic research in India. We faifitml a satisfactory answer to this
guestion. Faculty with a larger portfolio of sporexb research will supervise more
scholars but end up devoting a lower share of timeesearch, perhaps due to the
demands of project administration over and above-determined teaching
obligations. Interestingly, a larger portfolio gfansored research does not ensure that

faculty will publish more or be more active in patiag.

Finally, a key objective of our econometric anadysias to explore some of the less
understood relationships that could explain facutiglination towards patenting in
Indian universities to derive concrete policy lessdf indeed, the policy objective is
to encourage academic researchers in India to ¢omeard and patent their research
results, it is important that we take cognisancehef drivers of patenting activity
among Indian academics. First, we find evidencsupport of our hypothesis that
faculty with a doctoral degree from abroad and ¢h@sth work experience in
industry are more inclined to patenting. Their elifint exposures have helped them
bring in a culture of patenting to Indian univeest It may therefore be important to
encourage short and medium-term exchange prograrfonéaculty to get exposure
abroad and in industry. Second, we found that tleachism of the younger
generation of faculty combined with academic m#&uat the professorial level
proves to be the ideal combination for encouraginiyersity patenting. This group
should be encouraged to take the lead in creatidgnaonstration effect among the
rest of their faculty colleagues. Third, given thHatulty with a positive attitude
towards research supervision and a larger teanesgfarch students engage more in
patenting their research, research supervision nhestgiven due credit when
evaluating faculty performance. Finally, we did rotd IIT faculty to be more

inclined towards patenting than JNU faculty, thexgeestablished organisational
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structures for facilitating IPR management in IlIDtwithstanding. This clearly
suggests that putting in place institutional swes will not serve the purpose
without addressing the fundamental issues of rekeanvironment, culture and
attitude in the first place. In a sense, therefaréurriedly implemented IPR law, as
envisaged in the ‘Indian Bayh-Dole Bill 2008, chardly be expected to act as an
instant magic formula to energise Indian academasearch for commercial

application.
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Appendix I: Matrix of Partial Correlation Coeffice nts of All Varaibles

restime phdno pub pat foreig~d prof yrsex-~ad yrsex~nd ressup~n resspons recogp careerp JNU
restine 1. 0000
phdno 0.0026  1.0000
0.9861

pub  -0.0154 0.1059 1.0000
0.9162  0.4690

pat -0.2399 0. 3532 0. 1987 1. 0000
0. 0968 0.0128 0.1712

f or ei gnphd -0.0849 -0.1918 0.1811 0. 2593 1. 0000
0. 5617 0. 1868 0.2131 0.0721

pr of 0.0043 0.4439 0.1035 0.1831 -0.1193 1. 0000
0.9768 0.0014 0.4791 0.2080 0.4142

yrsexpacad 0.1635 0.4213 0.0956 -0.0733 -0.2606 0.6604 1.0000
0.2617 0.0026 0.5136 0.6169 0.0705 0.0000

yr sexpi nd -0.2193 0. 0376 0. 0151 0.2458 -0.1474 0.0604 -0.1244 1. 0000
0.1300 0. 7975 0.9178 0. 0887 0. 3120 0. 6801 0. 3943
ressupvsn -0.0189 0.1790 -0.0237 0.1795 -0.1424 -0.1678 -0.1289 -0.2535 1.0000
0. 8973 0.2185 0. 8715 0.2173 0. 3292 0. 2490 0. 3775 0.0788
resspons 0. 0737 0.2362 -0.1557 -0.0381 -0.1641 -0.1305 -0.1222 -0.0290 0.2459 1. 0000
0. 6146 0.1022 0. 2855 0. 7949 0. 2598 0.3713 0. 4028 0. 8429 0. 0886
recogp -0.0789 0.1019 -0.1987 -0.0707 -0.2593 -0.0170 -0.2109 0. 0922 0. 1422 0. 5670 1. 0000
0. 5900 0. 4861 0.1712 0. 6293 0.0721 0. 9080 0. 1458 0.5288 0. 3296 0. 0000
careerp -0.0188 -0.1676 -0.5104 -0.0867 -0.2753 -0.2732 -0.1845 -0.1580 0.0250 0.1728 0.2798 1. 0000
0. 8981 0. 2497 0. 0002 0. 5536 0. 0556 0. 0575 0. 2045 0.2782 0. 8645 0. 2350 0. 0515
JNU 0. 4111 0. 0443 -0.4307 -0.1831 -0.3236 -0.1017 0. 0566 0.0604 -0.0430 0. 3959 0. 2661 0.1782 1. 0000
0. 0033 0. 7626 0. 0020 0. 2080 0. 0233 0. 4870 0. 6991 0. 6801 0. 7691 0. 0049 0. 0645 0.2204
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Appendix II: Matrix of Partial Correlation Coeffic ients of the Error Terms

al

1.0000

-0.0000

1.0000

0.0213
0.8845

0.0228
0.8765

a2

1.0000

0.0122
0.9335

-0.0474

0.7464
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a3

1.0000

0.0895
0.5409

a4

1.0000
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