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ABSTRACT

This thesis studies two key challenges for offshoring R&®ivities to emerging

countries in terms of recruiting and retaining taldoiv-quality of fresh Engineering
graduates and high outward mobility of in
overcome these challenges. This thesis is a collectithwed research papers.

The first paper of this thesis presents research findings from an exploratory study
of 12 firms in India to establish how these firms use teaefuogsed collaboration
strategies with universities to develop graduates with puesieg skills for R&D
positions and overcome the low talent quality challenge. By offering insights into how
teachingfocused 1A collaborations are operationalised, and the drivers and challenges
for universities and corporations participating in suckaadles, this paper strengthens a
muchneglected dimension of industacademia ¢A) collaboration literature: the role
of collaborative activities in teaching with industry. In addition, this paper contributes to
the human capital theory by demonstratitig potential of teachinfpcused 1A
collaborations to provide an alternative to the traditional graduate recruitment and
development model: ‘thouse osthej ob tr ai ni ngo.

The second paper of this thesis further contributes to this line of research by
exploring the HEllevel and institutional determinants of teachfogused 1A
collaborations using mixed methods. Based on 52 interviews and data collected from the
websites of 2,224 HEIs, we show that, among institutional factors, academic discipline,
gorer nment support, HEI s6 | ocati on, autono
involvement in teachindpocused collaborations with industry. Among HEVel factors,

HEl s6 size, quality, industrial and acaden
with industry in teaching.

The third paper of this thesis aims at
outward mobility in emerging countries. V
institutional distance with the host countries positively impaetthi nvent or sé o0
mobility from subsidiaries. We also posit that experience plays a moderating role at both
the micro level (i.e. at the individual inventi@vel) and macro level (i.e. at the MNC
level). Our empirical analysis refers to foreign ICT M@ India, in the period 1996

2016, and adopts a novel methodol ogy of tr
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CHAPTER 1 INTRODUCTION

1.1 Offshoring of R&D to Emerging Countries
Evidence from recent studies (Lewin et al., 20B88rybadze and Merk, 201Zedtwitz
and Gassmann, 2016) clearly show that for the last two decades, multinationatiesmpa
(MNCs) have been increasingly offshoring substantial percentage of their global
Research and Development (R&D) activities, which were earlier localised mainly in
TRIAD regions Japan, Western Europe and North America (Dunning, 1994; Patel and
Pavitt,1998), to emerging countries especially to the BRaGions(Brazil, Russia, India
and China)i Bet ween 2000 and 2015, the number o
countries grew by a factor of five, while
(Zedtwitz and Gassmann, 2016, p.125). Offshoring refefséor gani sati on of
country different from whe (@&osamanfandRos3is he a:
Hansberg, 2011, p.3). Offshoring of R&D in
keptithouse through setting up subsidiaries
R&D is outsourced to an external partner located abroad) (Lewin et al., Fod3he
purpose othis thesis, we only focus otine captive part of offshoring. Gerybadze and
Merk (2014) reported that researchers located in Canshindiaconstitute 63% of the
global R&D staff of General Electri¢GE). On the other hand, Ci
laboratory outside the USA is sgp in India (Cisco, 2017). Figure 1.1 shows the
locations offoreign R&D centres oUS MNCs as of 2017. It can be observed that the
BRIC nations arecatching up with the TRIAD region in terms of foreign R&D

investments froldS MNCs

14



Figure 1.1 Locations of foreigrR&D centres ofJS MNCs as of 2017 (Source: Glorad, 2018)

Emerging countries evolved as attractive destinations for offshoring of R&D
activities for several reasons. First, emerging countriesmatte than 8% share of the
global population represent hugerkets for MNCs. Since institutionally, these markets
differ greatly from the TRIAD region, local R&D centres are necessary for modifying
their existing products and technologies in line with the local needs and institutional
norms. Such a strategy istene d asb aGlkkomexpl oi ti ngd (Kuemm
exploitation of existing knowledge (knowledge that is produced in the home country) to
fulfil market expectations in the host country. Thus, by setting up local R&D facilities in
these countries, MNCsre able to offer support to their existing manufacturing
operations in terms of quality development, cost reduction, capability enhancement,
product portfolio extension and product development conforming to local specifications
and needs Wi&Dh caycdshadaritmeer6 ( Gassmann and
fail if not appropriately adapted or modified based on the local institutional norms. For

instance, Microsoft had to recall approximately 200,000 Windows 95 copies in India as

15



it portrayed an impragr map of Indid(Khanna and Choudhury, 2007). Also, within the
same country, due to the regiotevel institutional differences, regiomise localisation

of products could be necessary. For instance, Microsoft had to transform their products
to match theegional language requirements in China and India. While in China, region
wise the use of o6traditional d versus O0si
2007), in India, there are 22 officially recognised languages. Establishment of local R&D
sulsidiaries, therefore, may assist MNCs to understand the institutional differences with
the host country and modify products accordingly.

Second, the abundant availability of science, technology, engineering and
mathematics (STEM) talent in emerging coiggrappeared to be another motivating
factor. MNCs are becoming concerned by the ageing population, and lack of interest
among students in home countries to study science and engineering streams. Manning
et al. (2008) reported that sinttee early 2008 USA and Western European countries
experienced stagnation or decline in the number of nationals and permanent residents
holding postgraduate degrees in science and engineering disciplines. On the other hand,
during the same time period, emerging countriasehenhanced their educational
infrastructure to produce a large pool of graduates in the engineering and technology
domains,which could help MNCs solve the talent shortage in their home countries
During the period 200Q009, approximately 6.45 milliontients enrolled for
engineering and technology (E&T) undergraduate (UG) programs in BRIC nations,
which is 1.8 times more than the number of students enrolled for E&T courses in the
USA, EU27, South Korea, Japan and Australia combined in the same & p

(Loyalka et al., 2014). A survey conducted by the Offshoring Research Network (ORN)

1 Kashmir was portrayetb be adisputedregionrather than aintegraedterritory of India (Khanna and
Choudhury, 2007)

16



in 2006 reported the dbdaccess to qualified
of fshoring decisions with 68% npfortthaentsu rov
6very importantdéd (Manning et al., 2008). \
to be employed at significantly | ower wag
MNCs the opportunity to reduce the cost of R&D. In fact, Gassmanidand2004)

suggested that the human resource management costs in terms of salary paid to R&D
staff in China were, at that time, 7580% lower than that in the TRIAD regions.

Third, the technological capabilities of emerging countries have grown
significant y over the past two decades. For ins
increased by 38 folds from 25,000 applications in the year 2000 to 968,000 applications
in the year 2015 (Zedtwitz and Gassmann, 2016). R&D subsidiaries are also set up as a
part o f a stratededywsealalugdnedhomgd ( K-baseanmer | e
augmenting refers to the strategy of establishing R&D subsidiary in a host country with
the intertion to acquire locally embedded knowledge or generate new knowlEklige
knowledgecould be used to develop new products and technologies for the same host
country and/or any other unit from the MNC networke ctoral specialisation of
emerging countries also led MNCs to offshore hdrase augmenting projects in specific
sectorstospei fi ¢ emerging countries. For I nst a
Information Technology andSoftware, Chinaand Taiwan in Communication
TechnologyandRussia in Aerospace attracted most MNCs operating in these sectors to
invest in knowledge creatmo(Peng and Wang, 2000; Kenney et al., 2013).

Additionally, setting up local R&D subsidiaries is perceived by the policymakers
in emerging countries as an indication of their lbagn investment plans and
commi t ment to contri hutoen tao Otmaer ud @acrntury g

Oknowl edge economyd (Khanna and Choudhury,

17



MNCs to develop informal net wor ks, al so Kk
the local regulators, universities and research inssituthich could not only help MNCs

to source the informal and locally embedded knowledge but also make them highly
competitive to receive government support and financial incentives (Gassmann and Han,

2004).

1.2 Challenges for Offshoring R&D to EmergingCountries
With increased inward foreign investments in R&D to emerging countries, several
institutional challenges have emerged for MN8mong thesethe weak intellectual
property regulations regimes and the inadequate infrastructure of emerging sountrie
havebeenwidely discussed (Barkema et al., 1997; Keupp et al., 2009; Yang et al., 2004;
Yang et al., 2008Brander et al., 2017). Most emerging countries fall into the list of
countries with weak intellectual property rights (IPR) system (Park, 200G, 2006).
The weakness of IPR systems is evidenced by the abundance of infringement cases and
thelevel of piracy present in these countries (USTR, 2015; Swike et al., 2008). In China,
many small and medium enterpri%okandad e acc
products from foreign MNCs and selling them at a much cheaper price (Wang, 2004).
This pirated products industry accounts f
which includes 94% piracy in software, the highest in the world (Zhao, 2B06ght
holders (both MNCs and domestic firms) in India lost 21.7% sales worth $11.9 billion
because of trademark counterfeiting in the year 2012 (USTR, 2015). In 2005, the United

States Trade Representative (USTR)Yadstart e

2Reverse engi ne erocessof takingf semethingt(aodevich, an efectrical component, a
software program, etc.) apart and analysing it in detail, usually with the intention of construaieg a

similar but different or improved device or program that does the same thing without actually infringing

any intellectual property from the origimjal ( Mi nagawa et al ., 2007; p. 459)
3 Bpecial 301 reportsakes account dhe comments and experienagd)S MNCs operating in these 31

countries during the evaluation process and thasréview appears to be veappropriate and updated
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annual review of IPR systems OfS A pastner countries in trade (36 countries in the

year 2018). Since 2006, India,Chinand Russi a have constantly
watch Iistd of all 12 editicgofthelBRregimhse r e p (
of these countries to protect innovations of foreign MNCs.

Substanti al scholarly attention has al
strategies to protect their intellectual property amidst weak institutional framework of
emepging economies (Keupp et al., 2009; McGaughey et al., 2000; Yang et al., 2004,
Yang et al., 2008). In fact, scholars (e.g., Keupp et al., 2009; Yang et al., 2008, etc.) show
that the intellectual property (IP) protection strategies practiced by foraigmifirChina
are fundamentally different from the trad
strategies (Hertzfeld et al., 2006; Olander et al., 20d@) Keupp et al. (2009) term them
as -fébadet 06 | P pr v Anengtother ohallsngdsmotfshaying eR&D to
emerging countries, infrastructural challenges have beeraalaliowledged in the
literature around the discussion ¢me importance of cluster policies in emerging
countries in enticing foreign direct investments (FDI) in R&Due to the lack of

financial spending power, governments in emerging countries mounted advanced

infrastructure facilities including advanced communication and transportation systems,

measure of strengths of IPR systems in emerging countd83.R 2005:2018). The method of reviewing

is based on fiveiftars: initiatives from respective governments to strengthen the IPR regimes (e.g-, WTO

TRIPS agreement enforcement), number of cases of piracy and trademark counterfeiting experienced by

US MNCs and policies that pose challenges for US MNCs to protctifhand enter the markets (e.g.,
6indigenous innovation policiesd that provide more
secret protection etc.). The countries are classified into two main categories based on the strengths of their
IPR systemwat dilprliiost & Paontgwatehiist tepohs tHe cosiritriés having weakest

I PR systems, while 6éwatch | isté indicates the <coi
strengthening their IPR systeryst still far fram having a standard IPR system.

4 FormallP protectionstrategies includpatentstradesecrets, copyrights, trademarksd nondisclosure
contractswhile secrecy, complexity and lead time are examplemfofmal IP protection strategies

(Olander et a.2014).

5 Defacto IP protection strategies includi@ernal and external guanxi (guanxi means connections in
Chinesewhichare twoof thecommonly used IP protection strategies by foreign MNCs in China. External

guanxi refers tdhe maintenance of strgnrelatiorshipswith the judicid and political system of China

which may help the MNCs in tackling IP infringement issues (Keupp et al., 2669al guanxi strategy
includesemployedhreatening strategy i.e., threaten to regigtesuits againgtmgoyeesif any violation

of IP rightsis observedmaking them aware of the possible consequences of IRikeefpp et al., 2009).
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and setting up of universities and research institutes in a finite humhbmzatibhs in
order to promote such locations as industrial clusters and R&D hubs. For instance, in
China, Beijing, Shanghai and Shenzhen and in India, Bangalore and Hyderabad have
been designated as R&D hubs, inviting MNCs towgetR&D subsidiaries in thes
clusters (Huggins, 2008; Sun and Wen, 2007).

A strategically important challenge in offshoring R&D to emerging countries that
has not enticed much scholarly attention is the recruitment and retention of talent in
subsidiaries in emerging countries. Thés surprising considering the fact that the
availability of talent i n emerging countr.i
of fshoring decisions to these countries.
definition of talentwe referto taletasi per sonnel with proper ski
to engage i n Céhe&dlenty with therrésourtmsedview (RBV) of firms
(Barney, 1991), talent ia critical resource because it contributes to the generation and
application of knowledgto develop new products and technologies, which is considered
as core competency of higachnology firms. Hence, particularly for firms in the high
technology sectors, inability to manage talent could negatively influence their R&D
output, risking theicompetitive positions in the market.

In terms talent availability and recruitment, emerging countries have long been
criticised for the limited number dfigh-quality universities, leading to the production
of graduates that are inadequately skilledndertake R&D tasks. Only 10 universities
from the Brazil, Russia and India appeared in the top 500 world university ranking in
2017 compared to 135 from the USA alone (Shanghai Ranking, 2017), of which more
than 75% graduates were recognised to be ungmiple for R&D positions (Farrell et
al., 2005; Aspiring Minds, 2016). Together with talent recruitment, the retention of

employees also appeared as a concern for the MNCs operating in emerging countries.
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AThe chall enge i s nott oorkley ptJdsheedy; quotece p e oy
in Holtbriigge et al., 2010). Since the availabilityhodh-quality personnel who could
work for R&D function is limited (Farrell et al., 2005), the competition to recruit such
personnelhas bemme fierce. Further, sghantial increase in R&D offshoring to
emerging countries (Asakawa and Som, 2008; Leavial., 2009; Kenney et al., 2013
and rise of domestic national champions over the past decade (Buckley and Hashai, 2014),
which has released substantial job oppottesifor such a limited supply of market
ready employees, further escalated the difficulty in retaining talent. A previous study
(Yang and Jiang, 2007) documents on average 15.4% labour mobility (including R&D
employee mobility) rate among firms in emegcountries compared to 3% in the USA,
while more recently, Lamin and Ramos (2016) suggested the mobility rate to be
significantly higher (35%) within the knowledgetensive industry in India.

Overall, inadequate attention has been paid to develofagedeunderstanding
of talent recruitment and development challenges. For instance, while it is clahethat
quality of the majority of the E&T graduates produced by universities in emerging
countries is poor, the literature lacksdapth explorationfathe effect oflow-quality of
E&T graduates on MNCsO6 recruitment and gr a
hand, while studies (e.g., Lamin and Ramos, 2016; Yang and Jiang, 2007) have
documented skHlabour (including R&D employeey mobility rates in emerging
economies to be considerably higher than in developed economies, none of them actually
offers substantiveempirical evidence on the factors explaining such mobility rates.
Despitethe availability of talent in emerging countries being onetld key factors
driving R&D offshoring to these countriethe impact of challenges pertaining to the
recruitment and retention of talent in R&D functions on firms and organisational

strategies to overcome such challenges have remained underexploredesgaich gap
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may lead MNC managers considering emerging economies for greenfield R&D
investments to overlook the importance of developing appropriate talent recruitment and
retention strategies. To address these research gaps, we design the follovaradhmee
research question, whose investigation will not only strengthen the literature but also
offer managerial implications to newcomer foreign MNCs to emerging countries.

RQ.What are the talent recruitment and retentabrallengegor offshoring R&D

to emerging countries, and what strategies do MNCs practice to eliminate such

challenges?

In the following sections, we dig deeper into the talent recruitment and retention
challenges to formulate more specific selsearch questions, which will be addessm

the three research papers of this thesis.

1.2.1 Talent Recruitment Challengsin R&D

In the 1990s, MNCs found they had tompetefor globally distributed graduates. The
socal l ed 6race for talentodé (BeechllLewin and
et al., 2009) started due to two main reasons: higher labour cost -@wailability of
graduates in the home countries of MNCs. Ageing of the population (Economist, 2006),
declining birthrates and deteriorating interests to study STEM counseslustrialised
economies (Rosenfeld, 2002) highlighted the graduasevaiability issue in developed
countries. At the same ti me, graduates
(Kenney et al., 2013; Qin, 2015; Yegorov, 2009) started receprmminence amongst
employers in developed countries due to quality of skills they had carried along
(Chellaraj et al., 2008) and the fact that these drained graduates were ready to perform
tasks at lower rates than their foreign counterparts (Salzmahcavell, 2007). One

third of skilled professionals working in Silicon Valley in the year 2000 were
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predominantly Asian born (Saxenian, 2005); few climbed up to the top positions in their
respective organisations. In 2015, the CEOs of Microsoft and Goagllmdian born
engineers (The Hindu, 2014) who had left for the USA for higher education in the 1980s.
It did not take long for MNCs to readsthat it was essential to move their business
operations to countries these graduates had come from. For MN@s;eHer graduate
was assumed to be over when they started offshoring their businessfsitcegmerging
countries e.g., Chinand India, which in recent years have built up larger graduate
inventories than any industrialised country (Asakawa and 3068; Bruche, 2009).
When MNCs offshored R&D activities to emerging countries, although they
could access a large pool of E&T graduates as they had expected (Loyalka et al., 2014)
and graduates were eager to work for foreign firms (Zedtwitz, 2004), ¥peyienced
difficulties in recruiting suitable graduates for their R&D positionsvh i | e st ati s
show high levels of unemployment among engineers (in emerging nations), many large
companies complain of diff i (Gerdfitetyal., P08, f i ndi
p.20). The primary reason behind this paradox was that the majority of E&T graduates
in emerging countries were not educated to the same quality level as E&T graduates in
their home countries (Loyalka et al., 201#)T h e r e i s ssatistadionavithtthe a |l d i
quality of graduates (in India). 64% of employers are only somewhat satisfied or worse
with the current e nBanaedsaeki,2@ll, g26aduat e skil
The quality issue arose partinanufocasr | y du
on expanding the size tfietalent pool by setting up netigher Education Institutes
(HEIls) without paying much attention to the quality of these HEIs in the ear§s206
a result, the number of naglite HEIs andhenumber of students ewiling to such HEIs
increased rapidly compared to the number of elite HEIs during the period22003

(Loyalka et al. 2014). Due to the lack of appropriate monitoring from the government,
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such norelite HEIs remainedresourceconstrained. They lackthe necessary
infrastructure, such as quality labs and librariestaagate curriculum and faculty, to
offer quality education (Ernst dnYoung, 2012). Teachingtaff membersre recruited
without PhD degrees (Loyalka et al., 2D1which is considered a prgxor the quality
standard for teachers (Liefner and Schiller, 2008). Inei@ HEIs in Brazil, China and
India, the percentage of faculty with PhD holders were only 27%, 20% and 10% in 2009,
while at the same time the share of faculty with PhD degresite HEIs in all three
countries was 50%. Compared to elite HEIs,-ebte HEIs, particuldy in Brazil and

India bypassstrict graduate admission procedures by enrolling students with limited
science and mathematics scores for engineering prograrhoyegka et al., 2014). Thus

the qudity of graduates greatly variexcross the elite and naite HEIs in emerging
countries. In fact, Loyalka et al. (2014) noted one surprising observation in the context
of Brazil by statingi f i-year ktudents in neelite engineering programs attain skill
levels only slightly above those of figste ar st udent s (p.991) which t e
perfectly summarises the difference in quality of education offered by elite araliteon
HEIs and also the preparedness afisnhts graduating from neglite HEIs for taking up

R&D jobs in the industry.

Since the number of elite HEIs limited in emerging countries, the graduates
produced by such elite HEIs are not adequate to satisfy the demand for R&D positions
in the industy. For instance, in Brazil, the number of enrolments in-elde HEIs was
approximately 350,000 while the same in elite HEIs was only 100nQ2@0Q2 The ratio
of graduate enrolments in elite and reite HEIS is even poorer in India, with only
70,000students were enrolled in elite HEIs compared,&4®@,000 enrolments in nen
elite HEIs (Loyalka et al., 2014). The limited supply l@gh-quality graduates in

emerging countries has further dropped
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Yegorov, 2009)the outward migration dfigh-quality graduates to developed countries
for mainly for work and higher education purpose. Due to stiff competition for the
remaining population ohigh-quality graduates in the indugtin emerging countries,
MNCs ae left with no choice but to recruithe inadequately skilled dow-quality
graduatesfromnea | i t e HEIl s and to preparehouseem f or
onthej ob o t r ai ni n gsignificart iingestmemt eofy ethejole training
resources in termsf the time and money. To reduce this cost, corporations have started
to engage Iin teachiAgcused collaborations with neglite HEIs to offer
courses/projects, train faculty and establish laboratdabs)( to transfer part of troa
the-job trainingto universities while students are still undergoing formal education, so
that at the end of the formal education degree, the company receives undadiry
graduates. Many higtechnology corporations such as Cisco, IBM, Huawei, Microsoft,
and Texas Instrment s are reaching out to academi
Net working Academyd, Ol BM academic initiatl
| T Academyod, and 6Texas Instruments Unive
teaching in emerging ecomies. We refer to these collaborations between industry and
academi a dosused tndustadademig(A) col | aborati ons6é t
developed to address the primary mission of universities: teaching and educating students
(Laredo, 2007).

Now the questiorthatarises here is: to whaixtent such teachiaigpcused 1A
collaborations have beetudied in the extant literature® detailed review o&xisting
literature suggests that despitd Icollaborations have received extensive scholarly
attention in the last two decades, mdgcussionave revolved arouncesearch and
entrepreneurshifocused alliances. This leavé#\ collaborations tailored to enhance

teaching activities of universities and thereby to develop skills for R&D jobs largely
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unexploredThis finding synchronises with the statement made by Perkmann et al. (2008)
thatit he | mpact of academicsO0 engagement wi
the question has not b@428). Vdechddressgshsssmaichi n t h
gap by presenting insights from India on how teaciitoyised {A collaborations occur,
identifying drivers and challenges for universities and corporations participating in such
alliances, illustrating how new modes of collaborations are operisedand factors
that may facilitate HEI sd& to paiththeleippat e i
of the following research questionsSpecifically, we address the following research
guestions:
RQ1A.Are there different forms through whichnfis engage with E&T HEIs in
teachingfocusedA collaboration to develop E&T graduates for R&D functions?
RQ1B.What are the drivers and challenges for both firms and HEIs to engage in
different forms of teachinfpcused 4A collaborations?
RQ1C.Whatpolicy and managerial implications can be drawn from the analysis
of teachingfocuseddA col | abor ati ons enhancing gr
R&D functions?
RQ1D.WhatHEH evel and institutional factors

teachingfocused-A collaborations?

1.2.2 Talent Retention Challenggein R&D

In line with the VRN (valuable, rare, inimitable and nsabstitutable) framework of
RBV of firms (Barney, 1991), R&D employees can be termed as valuable and non
substitutable. R&D employeesrea valuable because they carry innovatielated
information, which is often considered as a core competency of for techrinteggive

corporations. They are neubstitutable because they are also very costly to replace
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(Kochanski and Ledford, 2001)p tbring other employees to the same level of
technological knowhow may require excessive training and time, which is likely to incur
high costs to the company. The RBV of the firm suggests that corporations possessing
such rare, valuable, and irreplaceabésources hold sustained competitive advantage
over their competitors (Barney, 1991; Grant, 1996). Therefore, firms are concerned with
protecting and retaining their R&D employees from the reach of their competitors.
fiThe best way to send informationtiso wr ap it up Raobert a per
Oppenheimer (qued in Agarwal et al., 2009,1849). When R&D employees move out
and join competitors, the competitors may receive access to ther®&f@d knowledge
of the source firm. Such information may includehe source firmso
knowledge of innovation pipelines, knowledge pertaining to process innovations, client
information, etc. (Kim, 1997; Somaya et al
be in danger of getting leaked withthe R&Dpl oyeesd outward mobil
usually refertqic hemi cal for mul ae, recipes, custom
of many ot her t vy p(ldasnalp 2005, m7i)candniosd of tade sexrets . 0
to competitors would make it extrergalifficult for the source firmtdir ecoup past
investments in R&D, and fut WSTR, 2016,p.80Y.at i on
As mentioned before, MNCs®6 R&D subsi di
participate in knowledge exploiting activitiestalso engage in knowledge augmenting
process. Thus the knowledge produced by these subsidiaries could be highly critical to
the MNCs® business in the host (emerging
the MNCs. During the knowledge exploitatiordeamigmenting process, the subsidiaries
in emerging countries are often required t
subsidiaries located in other countries. Thus, it is expected that during such collaborations

with the global network of the MNR&D employees working for a subsidiary in an
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emerging country will receive access to confidential innovation knowledge produced
elsewhere in the MNC network. Hendéasing such employees from the subsidiary to
competitors coul d pR&Dintestraentsainsk.ce f i r ms o6
Now the question arises that since R&D subsidiaries located in developed
countries also possess critical knowledge of the global R&D investments of MNCs, why
are the MNCs bothered by the outward mobility of R&D employees fromseth
subsidiaries located in emerging countries only? In developed countries, labour mobility
including mobility of R&D employees is significantly lower than emerging countries
(see Yang and Jiang et al., 2007 for a comparison). Even if the R&D employees mo
out and join direct competitors in developed countries, MNCs are less likely to lose out
confidential knowledge to the hiring firms. R&D employees are usually required to sign
non-disclosure agreements which restrict them to share any confidentialddgaithey
possess about the source firm to the hiring firm. Victims otdisclosure agreements
may approach the judiciary system and seek monetary compensation or injunctive relief
for breaching of the agreement. Such contracts are highly legally eatbtecen
developed countriebecause ofhe strong IPR regimes in these countries (Zhou and
Poppo, 2010, p.865). Therefore, in developed countries, to avoid lawsuits, the hired R&D
employees will be more reluctant to share confidential knowledge abowdutee $irm
to the hiring firm. On the other hand, the hiring firms, in particular, small and medium
enterprises (SMEs) that do not possess financial resources to fight lawsuits in courts
against large corporations, may show an unwillingness to build erkribwledge
received from the hired R&D employee about the source firm (Agarwal et al., 2009).
However, in emerging countries, the enforcement of these IP protection
agreements is difficult due to the weak IPR regime. Because of inappropriate resources

ard infrastructure, the IP disputes take more time to be resolved (Ginarte and Park, 1997)
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incurring high legal costs to the involved firms. Also, the transparency in the handling of
IPR cases is also an issue in most emerging countries. Local governniemtprefer

not to take legal action against the local firms that are accused of IP infringements (Swike
et al., 2008) considering judgements passed against local firms a step backward towards
indigenous technological development (USTR, 2015). Even ifgor@INCs succeed in
securing a positive judgement (in Russia), it is not guaranteed that the judgement would
be executed (against local firms) (Dyk2601, p863).L o ¢ a | government soé
towards local firms in emerging countries could be a worrydogign MNCs as local

firms are known to possess a fmding attitude. And the weak IPR system and
favourable policies towards local firms give them free license to rely on imitation of the
technologies of MNCs as a catap strategy and to bridge thechnological gap with

the MNCs, earning the title of copycats (Luo et al., 2011). Hence, the risk of knowledge
leakage to local firms is higher in emerging countries compared to that in developed
economies. The hiring &2&D employeedrom foreign firms isa route that local firms
predominantly take to access the advanced technologies brought in by MNCs and
compete with them through creative imitation, duplication and reverse engineering
(Blomstrém and Kokko, 1998; Luo et al., 2011).

Thus, it becomes cle#inat the risk of knowledge leakage to competitors via the
outward mobility of R&D employees from MNC subsidiaries is higher in emerging
countries compared to developed countries
perspective to understanding theasons behind high outward mobility of R&D
employees from their subsidiaries in emerging countries. To date, the drivers of the
outward mobility of skilled labour have been examined using the human capital theory
lens €.g., Crespi et al., 2007; Hoisl, ZQ0Lenzi, 2009. Such drivers mostly include

empl oyees6 skill s, education, experience,
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source firmsawdsley and Somaya, 2016High levels and quality of skills, education

and experience denote greater degred quality of knowledge possessed by employees.

In addition, such human assets are positively associated with promotion, enhancing the
empl oyees6 influence and i mportance withi
Castanias and Helfat, 2001). Swahployees are highly sought after in the job market.

The type of skillsets of the employees ma
job opportunities in the industry. Employees with higle g r e e -spetific Gumanr m
capital 6 ( Haes, knowhnow tleathaslifit8dlapplication outside the source

firm, may find it difficult to find suitable job opportunities in the industry (Hoisl, 2007).

The relational capital of individuals could be both internal and external. Internal
relational cagal refers to networks made by an employee with other employees within

the same organisation. An employee possessing greater internal relational capital could

be highly attractive for hiring firms as by recruiting him/her the firms may be able to
contact ad recruit other employees from the same source firm (Mawdsley and Somaya,
2016). External relational capital refers to the networks developed by employees outside
the organisation, for instance with clients, suppliers and collaborators etc. Employees
with high external relational capital possess greater awareness of the opportunities
available outside the source firms and therefore are more likely to move out than those
without (Mawdsley and Somaya, 2016).

However, while the human capital perspective aixgl fairly well why particular
employeesare more likely to move out than others, it does not relate the individual
decisions of leaving a subsidiary to the organisation to explain why some subsidiaries
experience higher outward mobility employeesompared to others in a specific host
country, which is an issue of International Business (IB) scholars. Anchoring this

question to institutional theory (North, 1991), and the influence of formal (regulatory)
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and informal institutional (cultural) distancewst e n MNCs 6 home and ho
the R&D employee6 out ward mobility from their su
individuallevel explanations from human capital theory with fiewel institutional

dynamics in a IB context.

Institutions, broadly @ssified as formal and informal institutions, are the
Ahumanly devised constraints that structul
(North, 1991, p.97) and institutional distance can be defined as the degree of dissimilarity
across countries iretms of socio, political and economic structures. While formal
institutions include the explicit legal, political and economic regulations of a particular
country, informal institutions encompass more implicit normative and cognitive
dimensions (North, 199. With high institutional distance between home and host
countries, MNCs struggle to understand the dynamics of the host market, to replicate its
home country strategies with equal effectiveness due to emergence of unfamiliar
challenges and costs (Betle al ., 2012), that iIs termed a:
MNCs in a host country (Zaheer, 1995). As a result, a high institutional distance may
i mpede MNCsO6 ability to prevent or | imit t
country. Therefoe, 6institutional distanced seems
analyse the reasons behind the outward mobility of R&D employees from subsidiaries in
the emerging countries. Focusing in particular on inventors, those R&D employees who
are involed in the innovation of products and technologies, our study design the RQ2A.
Inventors are likely to have access to more confidential information than the general
R&D personnel and therefore, their outward mobility could hurt the MNC more.

RQ2A. To wha extent and how do formal and informal institutional distance

between home and host country of MNCs influence the outward mobility of

inventoss from subsidiaries in emerging countries?
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Now the question that arises here is: how could the impact of trestéidistance
on the outward mobility of inventors be mitigated? Focusing on indivigwal and
organisationalevel cognitive learning processesesearch shows that prior overseas
experience of MNCs and individuals helpuonderstand and anticipatieet challenges
that they may face in a distant institutional environment and enhance their immunity
towards such challengeB€lioz and Henisz, 2003; Le and Kroll, 2017; Perkins, 2014
Through RQ2B, we examine the moderating role of micro (invdet@l) and macro
(MNC-level) experience on the institutional distance that is whether the impact of formal
and informal institutional distance on the outward mobility of inventors could be reduced
by managing appropriate level of experience.
RQ2B.Does prior irternational experience of MNCs and inventors moderate the
relationship between the formal and informal institutional distance between home
and host country of MNCs and the outward mobility of inventors from

subsidiaries in emerging countries?

1.3 Positioning and Outline of the Three Research Papers
To address the swuiesearch questions pertaining to specific talent management
challengs, three different yet interconnected research papers have been developed,
which collectively form this thesis. Researchp®al by addressing RQ1A, RQ1B and
RQ1C, explores the organisation of teachingused 1A collaborations and associated
challenges and drivers for both HEIs and firms to engage in different modes of
collaborations. Research Pajertakes forward researcon teachingocused 1A
collaborations by examining HHgvel and institutional determinants of these
collaborations (RQ1D). Research Pafpeand Research Pap2icollectively contribute

towards developing an understanding of the severity of talent treemti challengein
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emerging countries and the viability of teachiogused 1A strategies as a solution.

Research Pap&, through RQ2A and RQ2B, examines the institutional factors driving

invent or so

out war d

mobi |

ity

f ntries mnd NhEIIC

strategies to reduce the impadt such factors. Thus Researchper2 bridges the

empirical research gap on the talent retention chalteimgemerging countries. Figure

1.2 reports the positioning of the three research papers. Belowseeoffer brief an

outline of the three research papers.

such challenges?

RQ. What are the talent recruitment and retention challenges for offsh
R&D to emerging countries and what strategies do MNCs practice to elim

Talent recruitment challengein R&D:
Finding and recruitinchigh-quality E&T
graduates for R&D positions

Talent retention challenge in R&D:
Retaining R&D employees (in particula
inventors)

Research
Paperl

Research
Paper2

RQ1A. Are there different forms througt
which firms engage with E&T HEIs in
teachingfocused 1A collaboration to develop
E&T graduates for R&D functions?

RQ1B:What are the drivers and challenges f
both firms and HEIs to engage in differet
forms of teachingocused 1A collaborations?

RQ1C. What policy and manageria
implications can be drawndm the analysis of
teachingfocused 1A collaborations enhancing
graduatesd empl oyabi

RQ1D. What HEHevel and institutional
factors influence
teachingfocused {A collaborations?

from subsidiaries in emeﬁgin?
| f r R &

RQ2A. To what extent andow formal and
informal institutional distance between ho
and host country of MNCs influence t
outward mobility of inventors from subsidiari
in emerging countries?

D 2 =

RQ2B. Does prior international experience
MNCs and inventors moderate the relagbip
between the formal and informal institutio
distance between home and host country
MNCs and the outward mobility of inventar
countries?

ity 0

Figure 1.2 Positioning of the three research papers

1.3.1 Research Papet

Title: Are Engineering graduates ready for R&D jobs in Emerging Counfressching

focused industmacademia collaboration strategfestraining
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Research Questions
RQ1AAre there different forms through which firms engage with E&T HEIs in
teachingfocusedA collaboration to develop E&T graduates for R&D functions?
RQ1B.What are the drivers and challenges for both firms and HEIs to engage in
different forms of teachg-focused 4A collaborations?
RQ1C.What policy and managerial implications can be drawn from the analysis
of teachingfocuseddA col | abor ati ons enhancing gr
R&D functions?

Key Results

1 We identify three distinct modes of teawipfocused 1A collaborations:
companies offering courses to students
1) ; compani esadodfefdedr i m@u résveasl uteo st udent
curriculum (Mode2); and companies offering dissertation projectsttments
(Mode-3).

1 Under teachindocused 1A collaborations, training programmes from firms are
delivered to students through a) fir ms:¢
third-party organisations.

1 Companies can use such collaborations to train stsigert only with industry
specific skills, but also firaspecific skills, thus enabling companies to receive
graduates that are not only industeady but also ready to work at the company,
which can completely eliminate the need for offeringp@use orthe-job training.

1 Opportunities to improve crucial teaching resources such as curricula, library,
faculty, |l abs and soci al capital i n thi

teachingfocused 1A collaborations.
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Key Contributions

1 This paper establshes a new | ine of e-focused HAY on (
coll aborationsdé so responding to Per kme
understand this neglected dimension-éf ¢ollaborations.

1 This paper targets a critical yet undgesearched policy cHahge in emerging
countries the skilkgap among fresh graduates for R&D positions in the industry,
and explains how teachiffgcused 1A collaborations could contribute towards
overcoming this challenge, which is likely to attract the attention of paincy
management researchers and policymakers, not only in emerging economies but
also in developed ones.

1 Through this paper, weontribute to the human capital theory in the context of
fresh graduate hiring, by demonstrating that teacforgsed collabotéons can
offer an alternative to the traditional graduate recruitment and development model

of -héusenorthej ob trainingo.

1.3.2 Research Pape?

Title: What are the determinants of teachfogused industhacademia collaborations?

Evidence from Idian Higher Education Institutes

Research Questions
RQ1D.What HEH e v e | and institutional factors
teachingfocused 1A collaborations?

Key Results

1 In this paper, w show that among institutional factors, discipline, gowemt

support in terms of establishing inte
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autonomy, and private governance of HEIs to be key for initiation of teaching

focused 1A collaborations.

1 Among HEH e v el factor s, HEI 6s Si z dc gual
embeddedness amhe determinants oHE | 6 s coll aboration w
teaching.

Key Contributions

1 Through this paper, we carry forward research on hiagdocused {A
collaborations

1 Through the identification of factors that facilitate and hitdé&t | 6 s pr opensi
collaborate with industry in teaching, we offer implications to Indian policymakers
in terms of how a favourable environment could be developed for encouraging
HEI 6s part i ci-fpcased collaborations with edustry. n g

1 The rde of institutional support and policies in promotinrg tollaborations has
been an understudied dimension (Perkmann et al., 2013)thaodgh the
di scussion on gover nme n+fobused collaboeationsn f ac
between industry and IndiatEls in this paperwe contribute towards fillinghis

research void.

1.3.3 Research Pape8
Title: Why do inventorsnove out fromMNC subsidiaries in emerging countries? The
role of institutional distance and experience
Research Questions
RQ2A. To what etent and how formal and informal institutional distance
between home and host country of MNCs influence the outward mobility of

inventors from subsidiaries in emerging countries?
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RQ2B.Does prior international experience of MNCs and inventors moderate th
relationship between the formal and informal institutional distance between home
and host country of MNCs and the outward mobility of inventors from
subsidiaries in emerging countries?
Key Results

1 Indian inventors are highly mobile considering their ager tenure at MNC
subsdiaries in India to be only three and a half yednsentors move mostly
between MNC subsidiaries then moving from MNC subsidiary to local firms and
startups.

1 The results demonstrate a positive relationship between a) reguladtagce

between the home country and the host (emerging) country of the MNC and

inventorsodo outward mobility from subsi

individualism and uncertainty avoidance between the home country and the host

(emerging)counr of t he MNC and inventorsd outw

T MNCsd® prior experience in similar regul

the positive relationship between the regulatory distance between the home

country and the host country of tMNC and i nventorsé out wa
subsidiary.
T I'nventorsé prior i nternational experie

betweencultural distance between the home country and the host country of the
MNC and inventorso6 oddayward mobility f
Key Contributions
1 This study strengthens discussions around offshoring R&D to emerging countries

by offering empirical insights into a widely mentioned yet empirically
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underexplored risk of conducting R&D in emerging countriegh outward

mobility of inventors from subsidiaries.

To the best of our knowledgénis paper is one of the firsts to apply institutional

distance perspective to identify reasons behind the outward mobility of inventors

from MNCs 8ubsidiaries in emerging markets and showsitistitutional factors

such as cultural and regulatory distanc
MNC subsidiaries along with individual factors.

This paper offers managerial implications in terms of how the effect of
institutional distance i nventorsod outward mobil it
application of MNClevel or inventorlevel experience) and conceptually to
contribute to the discourse on the application of individeral and intraVMINC

cognitive learning processes at organisatideatl to mitigate the role of
institutional distance in international business.

From a methodological perspective, we utilise a novel approach which uses
Linkedln as a data source to track 1inve

solely on the usefgatents.

1.4 Structure of the Thesis

This thesis is orgased in the following order. Chapterd&scribeghe reasons behind

the selection of India as the research context. Chapter 3, Chapter 4 and Ctmoies5

Research Papdr, Research Pap@rard Research Pap@rrespectivelySince this thesis

exploits secondary sourgesuch as websites in Research Papeand LinkedIn in

Research Pap& for data collection, the inception of concerns regarding the validity and

reliability of the data need to be addressed and clarified in depth. Therefore, this thesis

includesappendices at ¢hend of each research papeorder to elaborate on the data
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collection processes, in particular, the steps that have been undertaken to ensure proper
validity and reliability of the data collected from the secondary soufCkapter 6

summaries the kefindings am highlightsthe future research avenues.
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CHAPTER 2 RESEARCH CONTEXT

This thesis examines the talent recruitment and retention challenges for offshoring R&D
to emerging countries in the context oflim. Thischapteroffers a brief overview of
R&D offshoring activities to Indigin Section 2.1)and the Indian engineering and
technology educationystem(in Section 2.2) and judicial system arelevantlabour

laws (in Sction 2.3).

2.10ffshoring of R&D to India
After the liberalisation of the Indian economy in 1991, which allowed 100% FDI in
information technology (IT) and telecommunications, India experienced a sharp increase
in FDI inflow, especially in IT. Foreign MNCs started offshoring of infotioa
technology enabled services (ITES) to India mainly to support primary functions in their
home countries and subsidiaries located in advanced countries. For example, during the
period 1992 000, the central responstididsdgiysiof GE
headquarter in the USA and the subsidiaries in Europe with IT support (Zaheer et al.,
2009). The Global Services Location Index from A. T. Kearney in 2004, 2005, 2007 and
2009 ranked India as the best offshoring location for-keghnologyservices based on
the attractiveness of the business environment, availability of human and financial
resources (A. T. Kearney Global Services Location Index, 2005:2009). Availability of
science and engineering talent, English fluency of manpower, logsts of labour,
suitable time zones with respect to the USA, and presence of people of Indian origin at
the top positions of the foreign MNCs acted as the principal drivers for high FDI in ITES
to India (Henley, 2006) . ntgawthidsealsopiekmg t I me

up . In 2007, I ndi ads Gross Domestic Produ
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9.8% from 3.8% in 2003, further prompting MNCs to consider India as an attractive
location to establish new subsidiaries. Following such upsargéshoring of white
collar jobs, |l ndia was soon called the O0b
2003).

After the remarkable success of the Indian software outsourcing industry around
the turn of the millennium and subsequent fast economwetigrondia was initially able
to develop its innovation capability in high technology sectors as well and was able to
attract top MNCs in such sectors. A global leader in the semiconductor business, Texas
Instruments established an R&D centre in BangalorE985 (Gupta and Gupta, 2014)
and became one of the firsts from Fortune 500 companies to establish an R&D centre in
India. Keeping aside Texas Instruments, offshoring of R&D to India started gaining
momentum in the late 1990s after MNCs realised thenpiatenarket size in India and
other locatiorspecific advantages, including advanced capabilities in IT and software,
through their initial investments in ITES offshoring activities. IBM, SAP, and Sharp
entered the Indian market with-hmouse R&D facilites in 1997 (Gerybadze and Merk,
2014). Within two years, the electronics goods industry (Daewoo Electronics, Mentor
Graphics, Motorola, Sanyo and Sun Microsystems) and beverages industry (Pepsico,
Seagram, and Unilever) too witnessed the establishmemnod snajor foreign R&D
facilities in India (Bowonder and Richardson, 2000). In the following years, more leading
MNCs in respective industries such as GE (2000), Nokia (2001), ABB and HP (2002),
Kyocera and General Motors (2003), Alcatel and Siemens (20@4Du Pont and TRW
(2008) set up their R&D centres in India (Gerybadze and Merk, 2014).

During the period 200Q010, India saw an unprecedented rise in FDI in R&D.
New R&D subsidiaries got established while the existing ones expanded their R&D

facilities through more investments in product development, and talent recruitment and
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training. For example, Japanese MNC Kyocera started its R&D subsidiary in India with

only 30 employees in 2003 and, six years later, the number escalated to 600 with an
annual gowth of 64.8% (Gerybadze and Merk, 2014). As a result of such expansion, the
patenting activities of these R&D centres also experienced positive growth. For instance,

| BM6s patenting count grew from five pate
2001; GEO6s patents increased from 11 in 20
(Krishna et al., 2012). Following such an increased interest from foreign MNCs to invest

in R&D in India, India became the only emerging country to appear on the lggt @Dt
destinations for knowledge seeking German MNCs (Ambos and Ambos, 2011). For some
MNCs, Indian R&D centre represented more than 50% of their foreign R&D activities.

In 2010, every sixth R&D engineer from GE was based in India; subsidiaries establishe

by Samsung and Cisco were recognised as the largest R&D units outside their home
countries (Gerybadze and Merk, 2014; Krishna et al., 2012). By 2013, India became
home to 1,031 R&D subsidiaries of foreign firms (see Zinnov, 2013 in Gupta and Gupta,
2014) During the period 2003009, US MNCs accounted for 20.3% share of the total

inward FDI worth 76.26 billion USD, followed by the UK with 13.6% worth 47.61 billion

USD (Mrinalini et al ., 2013) . I ndi ads sof
been he primary recipient of R&D activities. 62.7% of total R&D performed by MNCs

in India is related to ICT while the same for healthcare and industrial equipment are 11.09%
and 10.01% respectively (Krishna et al., 2012). In the semiconductor industry, 34 MNCs

set up their R&D centres in India and registered 1,158 patents, compared to 22 R&D
centres with 476 patents in China (Alnuaimi et al., 2012), giving tough competition to

China in FDI in innovation (Bruche, 2009). Following such tremendous growth in FDI
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iNR&D to I ndia, I ndia was termed as the O0i

2009) and an O0emerging innovation gianté (
Considering the importance of the Indian market for global R&D activities of

MNCs, India offers an appropriatesearch setting for studying the challenges for

offshoring R&D to emerging countrieBelow, we provide an overview of the structure

and evolution othe Indian Engineering & Technical education systém Section 2.2)

andthejudiciary system and relevalatbour laws (in Section 2.3). We also explain why

the education and judiciary systems in India are criticitgegroducelow-quality

graduatesind high labour mobility respectively

2.2 Indiabs Engineering and Technical Ed
During the preeconomic reform period (194Y 9 9 1) , I ndi ads techni ce
was dominated by publsector HEIs. At the backbone, Indian Institute of Technology
(IITs) were set up following the Massachusetts Institute of Technology (MIT) model in
the USA, HEIs hat would specialise in offering engineering and technical education
rather than operating as fulfiedged universities and offering courses in diverse
di sciplines (Varma and Kapur, 2010) . I ndi
firmly backed 1ITs © form the backbone for the evolution of India from an
underdeveloped economy with the minimum technological capability to a highly
innovative and modern economy (Tharoor, 2003). The first IIT was established in
Kharagpur in 1951. By 1991, Government ofiitnset up another four ITs in Madras
(later renamed as Chennai), Bombay (later renamed as Mumbai), Kanpur and Delhi.

During 19561970, Government of India launched a large number of industrial
projects in various r e glanaim<Lonimission,018)prod | nd

meet the requirement of human capital for such regional industrial projects, it became
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imperative for the government to set up additional technical HEIs in the respective
regions (Dubey et al., 201.8In 1959, the first regioal technical HEI, known as the
Regional Engineering College (REC), was established in Warangal to produce quality
engineers for industrial projects started in the Southern region of India. Unlike 1ITs
which operated under the central government, RECs yoardy controlled by the
central and respective state government. By 1970, 15 RECs were set up. In terms of
quality of education, IITs were deemed the best in the country while RECs to be the
secondbest HEIsin India (Saha and Ghosh, 2012). AlongsRECs it was made sure

that every state had at least one engineering college under the control of the state
government to support the human capital required for the industrial projects launched by
respective state governments.

Prior to market liberalisatio, | remineerdng and technologgducation
policies focused heavily on enhancing the quality of selected HEIs, mostly [ITs and RECs
(Dubey et al., 2018). With the tremendous growth in offshoring of R&D activities to
India particularly in the ICT seatplndian policymakers realised that the development
of a considerably large pool of engineering and technology graduates is necessary to
experience a sustained inward FDI. However, this required the establishment of a large
number of new HEls. In 1996, Mhelkar Committee, a committtdormed by
Government of India under renowned academic Ramesh Mashelkar, advised
Government of India to upgrade the RECs in terms of funding, structure, and governance
(Banerjee and Muley, 2007) in order to enhance the guadlgducation and increase the

enrolment capacity. The committee also advocated for the establishment of an additional

6 Once in every five years, the Government of India forms a committee under a renowned academic to

evaluate the ongoing edatton policies and to suggest policy changes for the betterment of STEM
education. I ndi aébs policies in STEM education usua
committee reports (séganerjeeandMuley, 2007 Dubey et al., 2018; Saha and Ghosh, 2012)
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number of [ITs and RECs to support the growing need for technical manpower. This
recommendation was put into action in 2002 when all RE&Ceived National Institute

of Technology (NIT) status and the ownership was transferred from state to central
government (Saha and Ghosh, 2012). During the period2980, Government of India
established 10 new IITs (Ratchford and Blanpied, 2008)rasrdased the total number

of lITs to 23 by 2018. Additionally, new NITs were established in order to make sure
that each of the 29 states in India has at least one NIT. As of 2018, 31 NITs have been
set up. Further to meet the growing demand for techmealpower, state governments
established new government engineering colleges as well as enhanced the enrolment
capacity of the existing engineering colleges. Technical programmes were introduced in
most central and state universities which used to offestlgnoontechnical courses.

However, this was not enough to fulfil the escalating need of technical manpower
in the country. In 200803, U.R. Rao Committee, a committee formed under the
leadership of a renowned space scientist and academic Udupi RamradRangcame
out with a radical suggestion of encouraging private investments in technical education
(Dubey et al., 2018). Following the implementation of this suggestion, India saw an
unprecedented rise in the number of institutes offering technicalteztuc@his resulted
in unprecedented growth in the number of HEIs, from 678 in-BA0® 3,346 in 2013
14 (Choudhury, 2016). In 2008 alone, 1691 engineering colleges sought approval from
University Grant Commissidrfor establishment (Carnoy and Doss&fi13). By early
2008, I ndiabs yearly production of enginee
engineering HEIs, which contributed to only 15% of the graduate population in 1960
(Kapur and Mehta 2004), accounted for more than 75% of graduati&popun 2008

(Banerjee and Muley, 2008). Private investments dominated even more in states such as

7 University Grant Commission is the national body that authorises establishment of new universities.

45



Maharashtra, and Andhra Pradesh where industrialisation was at the peak. In 2004, only
4.5% of total engineering colleges of Andhra Pradesh were puldic9%5% were
private (Kapur and Mehta 2004).

Although private investments did help India to enhance the size of the talent pool,
the growth was achievddat t he cost of declining qual:@
outside of a handful of elite uniwer t (Emst, @006, p. 9). The private HEIs have been
accused of bypassing quality standards. While the public HEIs admit students through a
highly completive examination, the private HEIS are not obliged to admit students
through such competitive exanaitons. A significant number of private HEIs enrol
students based on donations that are made by the prospective student at the time of
admission (Agarwal, 2007; Dubey et al., 2018). Thus, a significant number of private
HEIs have been found to enrol stuttewith little mathematics and science knowledge
(Loyalka et al., 2014). Most private HEIs did not have the proper accreditation to provide
degrees and specific courses (Agarwal, 2006) anditheyo b by gover nment s
stringent in applying regulatio s (boyalka et al., 2014, p.988).

On the other hand, Government of India could not enhance resources in the public
HEIs. Although most public HEIs enhanced their enrolment capacity, the size of faculty
did not grow at the same pace leading to 40% defigieof academic staff in state
government colleges (Ernst and Young, 2012). To solve the crisis for academic staff,
faculty have been recruited without PhD degrees. In fact, in 2012, only 10% of faculty
staffin mostHEIs (both private and public) posse$s&hD degrees (Loyalka et al., 2014).
Also, the central and state governmelatcked financial resources to upgrade
infrastructure including laboratories and libraries of public HEIs. Thus, concerns began
to emerge regarding the quality of Indian engingpramd technical graduates. A

McKenzie report (Farrell et al., 2005) followed by a World Bank report (Blom and Saeki
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2011) documented the utter dissatisfaction among employers about the quality of the
graduates produced in India.

As of 20 1 8nical édocatiorasgstem is stradtured as follows. Based on
the ownershipstructure | ndi aés higher education syst
types of HEIs: private and public. Based on the governance structure, the public HEIs

could be operated under esththe central government or the state government. Central

government un HEIl s include O6Centr al Uni versiti
basic difference between a 6Central univer
University offerscoursesn di ver se academic disciplines
is likely to be specialised in a particul a

Universitiesd (Datta and-raadEIlI 201 nh).] ude
Uni ver si tlUnverdgities, Deemed Uniaersities, State Universities, and Private
universities possess academic freedom, i.e., they can design curriculum, assessment
method and award degrees (Datta and Saad, 2011). The State Universities are also given
responsibility  control and monitor smaller HEIs (both public and private) that do not

have the necessary resources to operate as universities. These HEIs are required to follow

the curriculum and assessment process designedibpdnentState UniversitiesAlso,

degees are awarded to the students of these HEIs by the parent State Universities.

2 . 3 | Judicagy System and Labour Laws
| ndi ads | u budtioraathreetier pierarchical structure. The judicial court
which sits atthe top of the hierery i s cal l ed the O0Supreme Co
and third tier of courtesevalrecaeaadt pdamdi gbhi
(district-level) respectivelyChandra2018 Ghosh2018. As of 2018, India has 25 high

courts and 672 distt courts(NJDG, 2019) The judges of the Supreme Court are
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appointed bythe President of India after consulting with the Chief Justice of India
(Chemin, 201D On the other hand, while appointing the judges of high courts,
consultation is also soughbfn the State GoverngChandra2018. All judicial courts
irrespective of their level in the hierarchical structure, are bound to follow the same rules
and regulations outlined by the Code of Civil Proced@tee(min, 2010Ghosh,2018.
An individual or acompany cannot directly appeal at the Supreme Court unless there has
been a violation of fundamental rightBhe appeal should be mattethe court under
which the jurisdiction come&Chemin, 201D

In order to restrictabour mobility and associated kmdedge spillovers, firms
enforce non-compete, nossolicitation and nosdisclosure agreements (Marx, 2011;
Marx et al., 2015). Nowompete agreementwe signed between the employer and
employees whichput restrictions onemployeesto join or form employe di r ect
competitors within @eographicalocation and/or industry for a definite period of time
postresignation (Marx et al., 2015). On the other hand;swititation agreements, also
known as nepoaching agreements, are signed between companies wsicict one
party from approaching employees of the otH2erlirbaget al., 2012;Rani 20189.
Non-disclosure agreements are used to prevent inventors from revealing confidential
innovation knowledge about the source firms to external organisatiornzf@fdet al.,
2006; Keupp et al., 2009).

The Contract Acbf India 1872 recognises those contracts as enforceable that
place restrictions on employees during their employment tenures such-disclosure
and nonsolicitation agreemen{®Rani, 2016) However, the contract act discourages the
practice of agreements tHahit employeed f r e elibaetheit ppstemployment
professionsThus,employees cannot be legally restricted from joining particular firms

including competitors or starting own vergarHence noncompete agreements are
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generally invalid i n | ndbythe conract afiSharrea, b e e n
2012; Rani, 2016; Desai, 28)1 The primary reason behind invalidating raompete
agreements is that it may lead to an -@oinpeitive environment and such an
environment may stall t hRani, e kldweverdh® e c o n c
contract act does allow practising of norcompete agreementsinder certain
circumstances. The section 27 of Indian Contract Act 1872 siaieewho sells the
goodwill of a business may agree with the buyer to refrain from carrying somisar
business within specified local limifise., signing norcompete contracts). provided
that such limits appear to the court reason@b{€houdhury, 2019p.10. Thus,firms
can practice nogompete clause for employees that are engaged in selling gdddeill
employees possessimgtangible assets such as trade secrets). For instance, in 1967,
Century Spinning and Manufacturing Company Limited, a compaanufacturing
company won a suit against one of its employees with whom it had entered into a non
compete agreement and the employee violated the agreement by joining a direct
competitoChoudhury, 2019; Desai, 28lDur i ng t he e nheénplogyeeeds t e
had acquired knowledge about the manufacturing of tyre cord yarn which was considered
by the company as a trade secret. Thus, t
lead to the transfer of this trade secret to the competitor. Hence, trenteu@ourt of
India ruled the judgement in favour of the compdbgsai (208) reports several other
recent cases, where Indian courts have mtedcompete agreements as legally binding
on similar grounds.

Although nonsolicitation, nordiscourse anchornrcompete agreements (to a

certain extent) agreements are valid in India, the enforceability of such comgracts

8 Goodwill in business refer to intangible assets, for instance, knowledge of trade secrets and R&D
pipeline etc (Desai, 2018).
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concern One of the main issues faced by companies in case of contract enforcement is
the complications in receiving a timely outcomenfrgourt proceedings. As of March
2019, the total number of pending cases at Indian courts is 30.12 million among which,
8.6 million are civil and rest are criminal cases (NJDG, 2019; see RglreOut of

these 30.12 million cases, 32,922 cases haverbaaimg for more than 30 years (NJDG,
2019). One of the reasons for slow court proceeding is the inadequate number of courts
and judges. As of March 201fhe total number of judges are 17,959 (NJDG, 2019).
Thus, on average, 1,678 cases are pending agank judge. That is why the World
Justice Project (2019) fingastice proceedings India to be one of the slowest in the

world.
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Figure 2.1 Number of pending cases at Indian courts (source: NJDG, 2019)

Unlike other countries like China and Malaysia, India has not yet provided any
provision for making the process of dispute resolution faster and reliable by means of
allocating separate courts and judges having expertisentallectual property

(Palanisamy, 2011). Thus, firms need to wait a long period of time to receive judgement,
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which incurs high costs to companies. He n (
to settling cases outside the judiciary system in India (Lamin and Ramos, 2016). Also,
the World Justice Project (2019) reports alternative dispute resolmgahanismsn
India to be reasonably affordable and efficient.

Anotherreservatiorthat MNCs possess about Indian regulators and the judiciary
systemisthatindia | P | e g ijudidiabsystem i3 Biased todards local fitrker
example, until 2008here was no provision for firmie apply for product patents in India
in pharmaceutical, agrochemicals and food industry under the Patent Act 1970. This
legislationwas introducedimr der t o ensure that foreign N
displace domestic manufacturg@handran et al. 2005This law stimulated reverse
engineering ofpharmaceutical drugsleveloped in the west (Mueller, 2005) by
encouraging Indianfimsi ma kei €e® of the drugs by devel o
(Chandran et al. 2005, p. 271). Such an indigenous R&D friendly pateditraotshed
themonopoly hold of foreigwompaniesn the Indianpharmaceutical sect@doshi et al.,
1974). The Patent Actl970 was amended in 2005 to allow product patents for
pharmaceutical products with the condition that low quality or secondary patents would
be denied. That means a patent would be rejected if the new invention does not result in
a significant enhancement inetlefficacy of the existing technology/product (Lee, 2008;
RoderickandPollock, 2012). Under this provision, Assistant Controller of Patents and
Designs, India rejected Novartis application to patent Gleevec (drug for the treatment of
chronic myeloid leukamia) which had been granted a patent in the US#¥jngthat
Gleeveciwas only a modified version of an exi
t he drug wa s (Gabblé and Kommen, 2044, fb),\d@e®not enhance efficacy
significantly andthus should not be awarded a patent (Rodeaintt Pollock, 2012).

Novartis challenged this decision at the Supreme Court of India; however, the court ruled
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the case against Novartis in 2013 (Barazza, 2013). Rdportstermeduch regulations
and judgemets to be prdocal and antforeign firms (USTR, 2018)Local firms may
take advantage of such favourable policies to hire employees from foreign MNCs in India
without facing any legal consequesce

Because of such issues, most policy and internatiosahéss studies conducted
in the context of India have termed India as a country with a weak institutional regime
(Zhao, 2006, Park, 2008)ndia has been ranked ‘Bositions inthe International
Property Rights IndéX2018) and 68 on the Rule of Lawridex published by the World

Justice Project (201%)

®The Intellectual progrty Index scores for a country are calculated based on the following dimensions:
6strength of the | egal and political systemod, Opr «
propertyd (I ntellectual property Rights Index, 201
0 The Ruk of Law Index scores for a country are calculated based on the following dimensions:
¢onstraints on government pow&rsabseénce of corruptién, ope® governmebt, protéction of
fundament al beaurity of persong dnd prdperty @ r e gnufl ant ®oe me ret 6, oci vil
6criminal justiced and o6informal justiceb6 (The Wor
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CHAPTER 3 RESEARCH PAPER-1

Are Engineering graduates ready for R&D jobs in emerging countries? Teaching
focused industry-academia collaboration strategies for training

Dhruba Jyoti Borah Khaleel Malk! and Silvia Massii

Alliance Manchester Business School, The University of Manchester, UK

ABSTRACT
This paper investigates a critical but underexplored challenge for offshoring research and
development (R&D) to emerging countries: high human capliésielopment costs,
particularly high orthejob training costs in preparing fresh Engineering and
Technology (E&T) graduates for R&D positions in corporations, since the majority of
E&T graduates in emerging countries are not educated to the same lgualitys E&T
graduates in advanced countries. We present research findings from an exploratory study
of firms based in India (both multinationals and local firms) to establish how these firms
might address this challenge. The quest for reduciAf®@job training costs has pushed
corporations to form teachirigcused collaborations with academia such that they can
transfer a part of their ethejob training to universities while students are still
undergoing formal education, thereby enabling corporation®cruit industryready
graduates for R&D positions at the end of the formal education degree. This paper
contributes to human capital theory in the context of fresh graduate hiring for R&D
positions by demonstrating the potential of teactiouysed ilustryacademia €A)
collaborations to provide an alternative to the traditional graduate recruitment and

development model: ‘thouse orthej ob trainingdé. Additional
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of different forms of teachinfpcused JA collaborations, ssociated delivery
mechanisms and challenges, this paper strengthens anaglgtted dimension ofA
collaboration literature: the role of collaborative activities with industry in university

teaching.

Keywords: teaching, industmacademia collaboratn, human capital, emerging

economies, R&D

3.1Introduction

In the 1990s, multinational corporations (MNCs) from industrialised countries began to
experience difficulties in finding adequate numbers of Engineering and Technology
(E&T) graduates in their homend other industrialised economies due to ageing of the
population (Economist, 2006), declining butites and declining interest among
graduates in studying E&T courses (Jacobs et al., 2005). Since a significant fraction of
research and development (R&@gsitions in corporations are filled by E&T graduates,
the scarcity of E&T graduates in developed countries stimulated MNCs to search for
destinations to set up R&D subsidiaries in emerging economies, such as Brazil, Russia,
India and ChingBRIC), whereE&T graduates were available in mass numbers and
demanding much lower wage rates (Dossani and Kenney, 2006; Lewin et al., 2009).
During the period 200@009, approximately 6.45 million students enrolled in E&T
undergraduate (UG) programmes in BRIC natidn8,times more than the number of
students enrolled in E&T courses in the USA,-El) South Korea, Japan and Australia
combined in the same time period (Loyalka et al., 2014).

When MNCs established their R&D subsidiaries in emerging countries, they

coud access a considerably large pool of E&T graduates; however, one major challenge
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arose. MNCs found that the majority of E&T graduates in emerging countries were not
educated to the same quality level as E&T graduates in their home countries (Loyalka et

a . , 2014) . A McKenzie survey (Farrell et
managers in emerging countries reported that only 10% of Chinese and 25% of Indian
E&T graduates satisfied the requirements for R&D roles. To reduce the substantial on
thejob training resources in terms of the time and money required to train such E&T
graduates for R&D jobs in emerging countries, corporations have started to engage in
teachingfocused collaborations with universities to offer courses/projects, train faculty

and establish laboratories (labs). Many higgthnology corporations such as Cisco, IBM,
Huawei, Microsoft, and Texas Instruments are reaching out to academia with initiatives
such as O0Cisco Networking Academybod, 61 BN
AcadedMibgcr osoft | T Academydod, and 6Texas |
form collaborations in teaching. We refer to these collaborations between industry and
academi a dosused tndustiadademig (A) col | aborati onsoé t
developed taddress the primary mission of universities: teaching and educating students
(Laredo, 2007). So far, however, most studies exploring the dynamicsAof I
collaborations have concentrated discussions on research and entrepretiecuskh

alliances (Perkiann et al., 2013), leavingA collaborations tailored to develop skills for

R&D jobs largely unexplored. We address this research gap by presenting insights into
how such collaborations occur, identifying drivers and challenges for universities and
corpoitions participating in such alliances, and illustrating how new modes of
collaborations are operationalised. India, which is now home to R&D subsidiaries of
many multinational firms and has been widely criticised for the lack of capacity of its

HEIs to ddiver the quantity and quality of E&T graduates desired by multinational firms,

offers a unique setting to study teachfngused A collaborations.
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Based on original empirical dovused e n c e
collaborations with Indian E&T Hjher Education Institutes (HEI) for developing E&T
graduates with the skills needed for R&D positions, complemented by data retrieved
from the web pages of 2,224 Indian E&T HEIs, we identify three distinct modes of
teachingfocused JA collaborations: comgnies offering courses to students as a part of
the HEI 6s cul)Yyijcobmmati Meshadafefddr icogur&weas!l ue
out si de t he HEI-B)sandccompaniescotfdring miss¢rt&tiondpeojects to
students (Mod8). The three modeseadistinguished from one another by the drivers
for the partners to engage in collaborations and associated organisational and institutional
challenges. Within each mode, we also discuss delivery alternatives, i.e., how the
activities pertaining to the tehing collaboration could be carried out, suggesting key
managerial and policy implications.

Throughout this paper, we intend to make three key contributions. First, we
strengthen the literature through the exploration of the meaghected dimension of
teachingfocused A collaborations. Our qualitative approach assists in developing a
detailed understanding of how university teaching resources and capabilities can be
enhanced and subsequently graduates can be skilled and better prepared for R&D roles
needed by industry. Second, in the contexts of fresh graduate hiring, we contribute to the
human capital theory (Lepak and Snell, 1999; Schultz, 1961) by demonstrating that
teachingfocused collaborations have the potential to replace the traditional graduat
recruitment and dehousdostemebt t madeli ngé OCar
Jorge, 1998). Lastly, we contribute to international management literature on talent
management i n emerging countries byeexpl or

shortage ohigh-quality E&T graduates.
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3.2Theoretical Foundations and Literature Review
3.2.1The Need for TeachingfocusedCollaborations
According to human capital theofgdcker, 1964t epak and Snell, 1999; Schultz, 1961),
for fresh university gaduates to be ready to perform workplace activities, companies
usual | y-h od $§ ehijobdtnaimng to the graduates upon recruitment to equip
graduates with firmspecific skills with the expectation that the graduates have already
acquired the nexssary level of industrgpecific skills (theoretical knowow,

operational and applied skilld)during university educatiosee Figure.1).

Prog. with Java Android Application
on commonly application Prog. with development on
Java pro mobile OS (e.g., development with Java oncempampyeds OS
va prog. Android) Java prog. oS with Java prog.
/F /I\ FIRES /r /r 2T
Industry Industry Industry? ,’Students\ Firm- Firm- I/’Students AN
specific specific specifc ! become \ | specific specific become
theoretical operational applied ‘industryready operation applied /', fi_rm-ready I'
know-ho skills skills N in R&D L/ skills skills MinR&D 4
L . )T \ y ]
University education On-the-job training

Figure 3.1 Skills needed for a student to become industgdy and firrready in R&D

The period of ofthejob training depends on the indusspecific skilHlevel of

the graduates gathesf through formal university education. Without the required level

11 dndustryspecific technicaknow-h o w6  todhé endesstanding of concepits#ories that have
applicatiors in the industrydndustryspecifc operational skill&refer to the knowledge of the operation

of tools that are usedommonlyin the industry while dndustryspecific applied skillgrefer to the
application of the theoretical knowledge to develop a product/technology using irsjpestific tools. The
acquisition of these three industspecific skillsmakes a student industrgady Graduates still require
fim-speci fic skills (operational and appitmispedific t o
operational skillé correspond to the knowledge of operating fispecific tools and applied knowledge
refers to the application of the theoretical knowledge to develop a product/technology using the firm
specific tools. Based on this categorisation, for a student in Comfuatence knowledge of Java
programming (prog.)s an industryspecific theoreticaktnow-how; Javaprog.oncommonly usednobile
operating systemgOS) (e.g., Android) isan industryspecific operational skill and appliction
development with Java progn Androidis anindustryspecific operationalAdditionally, knowledge of
Java progn the firmd ©Sis afirm-specific operational skitktndapplication developmentith Java prog.

on t he afrmspesific@pliedkill.
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of industryspecific skills, the firm cannot train students with figpecific skills, and

therefore, firms may be required to offer industpecific skill training during ifhouse

on-thejob training sessions, which is likely to increase the period -dhejob training.

With the increase in time to train gradua
1997) increase in terms of paying for resources including technologies, unftastrand
trainer s, etc., needed for training, as W
because firms lose economic opportunities to use newly recruited graduates in revenue
generating tasks such as developing new products/technologies. 8ttaskills gap is

too large between the formal education outputs and needs of new graduates, the cost of
on-thejob training increases for companies. If the costs reach a significantly high level,

from transactional costs (Williamson, 1979) logic, firmdl look for alternative

strategies that could help them save costs on training, while still hiring graduates already
trained in the required competencies. One such solution is collaborating with universities

in teaching, to transfer part of the-tire-job training to universities while students are

still undergoing formal education so that at the end of the formal education degree, the
company receives industrgady graduates. Such an action should reduce the time and
costs associated with themouse mman capital development process for firms.

From the universityodos perspective, suc
the university to upgrade its key tangible teaching resources (Barney, 1991) such as
faculty, curricula, library, and labs in lingth industrial needs, which should ultimately
assist the university to improve teaching performance. Universities hidestoped
countries are usually resourcenstrained: they often, lack an adequate number of
guality teachers to teach students arelunderfunded to upgrade labs and libraries in
line with industrial needs, and operate with outdated curricula (Liefner and Schiller, 2008;

Muriithi et al., 2018). Hence, teachifigcused collaborations with industry present
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unique opportunities for univeities in lesgdeveloped countries to overcome resource
voids in teaching and to align thei-r curr
focused A collaborations allow both partners to reap relational rent (Grimpe and Sofka,

2016). Firms will be alal to reduce the internal costs involved in developing graduates

by externalising some of the training programmes to universities, while at the same time,
universities enhance their teaching using such training programmes anéigoie3.2

illustrates he theoretical underpinning ofAl collaborations in teaching and how it can

solve problems for both industry and academia.

University Education Quality ofgraduates Human capital
development at firm
Weak university Graduates lack Hi g hth @u se | 6Transac
6 Re s o|J teaching resource required skils the-job training costd & 6human
basedodoldrivers costs .
for i capital
collaboratiofir m == == =======12  feo-eeo—ma———o fmmm—mmmmm——— devel opment o
1 University teaching 1 1 graduates posseiss 1 Low-héaiuns e § drivers for
! resource s :.- > required skills - _>= the-job training : collaboration
L_strengthened __ v - __________ ' L____Cosls ____ 1]

Teachingfocused 1A collaboration

——— Without teachingiocused 4A collaboration
----- With teachingfocused JA collaboration

Figure 3.2 Graduate developmeptocess with and ithout teachingfocused 1A collaborations

3.2.20rganisation of Teachingfocused I-A Collaborations: Do We Know Enough?

A literature search performed on Web aie®ice shows that over the past two decades,
I-A collaborations have been extensively studied, with 453 articles published in Research
Policy, the Journal of Technology Transfer, Technovation and R&D Management

journals’? To examine to what extent thesersti es di scuss industry

2The searcton Webof Scienceused the following keywords (adopted from Perkmann et al., 2013)
TS=("joint research" AND "industry" AND "university*") OR TS=("joint research" AND "industry" AND
"academi*") OR TS=("joint research” AND "industry" AND "facult*") OR TS=("collahtive research"
AND "industry" AND "university*") OR TS=("collaborative research" AND "industry" AND "academi*")
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teachingfocused activities of the university, we used tsarch in NVivo 10 using

common teaching el at ed words such as 6stud

0t eacher/ faculty/ academic ®twsaigmiongadnd &bctuer

performance/ out comeo. Surprisingly-A we f

collaborations, only 37 articles (~8.17%) mentioned one of these words at least once.

This demonstrates the degree to which teacfongsed 1A collaboratiors have been a

neglected area of research. Next, to identify the types of teafduonged 1A

collaborations that have previously been recognised, if not explained, we dig deeper into

two streams of literature opA collaborations: a) literature predomitiy on teaching

focused A collaborations and b) literature on research and entreprenedoshbged 1

A coll aborations that offers implications
The training of students by industry has been extensivetysigd with respect to

their involvement as research assistants in joint/contract research projects conducted by

industry at universities (Butcher and Jeffrey, 2007; Lee, 2000). Such projects could be

jointly supervised by faculty and participating indyséixecutives. Behrens and Gray

(2001) report that when involved, student

significant and sometimes even surpasses

through participation in such industrial projects,dstuts can develop expertise and

relevant experience working with reabrld projects (Lee, 2000). In reality, however,

the percentage of students recruited as research assistants compared to the overall student

OR TS=("collaborative research" ANDndustry" AND "facult*') OR TS=("contract research" AND
"industry" AND "university*") OR TS=("contract search" AND "industry" AND "academi*') OR
TS=("contract research" AND "industry" AND "facult*") OR TS=("technology transfer" AND "industry"
AND "university*) OR TS=("technology transfer" AND "industry" AND "academi*') OR
TS=("technology transfer" AND "ingstry" AND "facult*') OR TS=("commerciali*" AND "industry"
AND  "university*") OR TS=("commerciali** AND ‘industry" AND "academi*) OR

TS=("commerciali*" AND "industry" AND "facult*")
TS=(Aunimdusttyo)iii ODRusT B¢ sityo) OGRc ad&mi(ddo nduBR |
T S =( i a ciarddeurs Tiare parigd19832017
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population of a university is very small, wh raises concerns about the extent to which

the entire student community of the unive

engagement in the industrial contract and joint research assignments. To address this
problem, initiatives have been takermake participation in industgupervised projects
mandatory for completing research degree programmes. For instance, in 1992, a four
year postgraduate studentship programme called the EngD programme was launched in
the UK under the joint supervisioff the staff of a participating company and university
faculty that required students to spend 75% of the time in indredaied projects
(Butcher and Jeffrey, 2007). Similarly, industrial PhD programmes in Denmark and

France were designed to equip doatastudents with practical skills (Laredo, 2007);

however, these programmes are designed only for postgraduates and PhD students. They

do not address the practical industeyevant skill voids of undergraduate students, who
fill the majority of the entrylevel R&D positions in industry (Jacobs et al., 2005).

An industryrelevant curriculum can equip students with industrial skills,

i ntroduce-wolhrdm tpa otbrleeanisd anédeleel pptiwethnt

changing technological frontiers of n d u @Btamweld and Wolfe, 2008; p181). To

what extent such curriculum inputs are takerboard and perceived as important by
university management, however, remains unclear. For instancethiaheof the
respondents in Ankrah et al. (2013) ass&t industry collaborators give negative inputs

to the curriculum. Industry can also participate in the delivery of the curriculum primarily
through O6guest | ecturesd (Pl ewa et -al .,
hand knowledge directlyrom industry executives and explore job and internship
opportunities with the company. Engaging in the delivery process facilitates
opportunities to identify graduates for recruitment, and makes a company attractive as a

place to apply for jobs (Plewa &, 2015).
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Faculty productivity may increase due to collaborations with industry in research
and entrepreneurship as such collaborations allow faculty to develop new ideas and
assess the industrial applicability of their own theoretical research findiags2000).
The refined ideas could be translated into academic publications in terms of both quality
and quantity (BanaEstafiol et al., 2015). Some studies confirm that temporary
placement of faculty in industry and placement of industry people inngities can help
faculty to acquire ideas about industrial applications and emerging technologies
(Woolgar, 2007). Companies may also organise gkamt knowledge sharing
workshops for faculty. Such face to face interactions with industry personnel offer
opportunities to the faculty to acquire 0t
teaching performance is likely to bolster post involvement in research and
entrepreneurshifocused collaborations with industry. The extant literature, however,
presents some contrasting findings. SandBezr r i ol uengo (2014) o0bse
involvement in such activities negatively influences teaching productivity, possibly
because the pressure of delivering industrial research assignments on time catld div
facultydos attention and ti me fBammaluengoe achi n
2014). Etzkowitz (2003) previously reported incidents of faculty lobbying to reduce and
desert teaching responsibilities to pursue research agendas. Lee (2000)hdéinds
contributionsof{A col | aborations to teaching perfo
of 140 academics engaging in reseaatused 1A collaborations agreeing that they
Obenefitted substantially or consiforer ably
t e a c [pil2R2y Such contrasting findings raise a critical question: to what extent can
benefits retrieved by faculty through industyented research entrepreneurship

activities betranslated to teaching in such a way that it can benefit tide st
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Thus, we reiterate Peroktnhaen nidnsp a(c2t0 103f) asc
engagement with industry on teaching is not clear and the question has not been
addr essed i np.4e8).dhe likely reasan thahindetldis research gap is that
scholars have been trying to examine the effect on teaching aspaodhyct or
ounintended consequences6 (Behrens and Gr :
focused A collaborations (as in Stephan, 2001; Lin and Bozeman, 2006) rather than
acknowledgng that a teachinfpcused A collaboration may also exist in its own right
and studying it as such. This lepgnding research gap is one of our main motivations
to undertake this research on teacHimgused JA collaborations and to investigate three
research questions. First, are there different forms through which firms engage Wwith E&

(we narrow our focus to only Engineering &dhnological institutes) HEIs in teaching

focused 1A collaboration to develop E&T graduates for R&D functions? Secondt wh

are the drivers and challenges for both firms and HEIs to engage in different forms of
teachingfocused JA collaborations? Third, what policy and managerial implications can

be drawn from the analysis of teachifogused 1A collaborations enhancing@grd u at e s 0
employability for R&D functions? In the process of probing these research questions, we
contribute towards proposing a new research avenue: teddoimged 1A

coll aborations between industry and acader

teaching.

3.3Methodology
3.3.1Research Settings
The empirical context for studyingA teachingfocused collaborations is India, as this
country has been identified by companies as an endless pool of E&T skilled workers. In

reality the average qualitpyay not be sufficiently high to allow immediate utilisation of
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graduates, and new graduates from India employed by MNCs may need substantial on
the-job training to undertake R&D activities. Nevertheless, India offers a very large
supply of skilled workeraind graduates. This is the result of a number of government
initiatives implemented over the past three decades.

Market liberalisation in 1991 led to a massive inflow of foreign direct investment

(FDI) including FDI in R&D to India (Kumar and Aggarwal, Z8)0 Prior to market

|l i beralisati on, I ndi ads E&T education pol |
of selected E&T HEls (henceforth, wheneve
HEI 6), mostly those with i nbaandtGhoshe2012hf nat

In the 1990s, Indian policymakers realised that India would experience a sustained
inward FDI in R&D only if it succeeded in developing a considerably large pool of E&T
graduates, which would require the establishment of a large nuohbeew HEISs.
Because the government was not in a position to financially support the establishment of
such a high number of new HEIs and given the urgent demand, Indian policymakers
encouraged private investment in the higher education sector. Thisedesnlt
unprecedented growth in the number of HEIs, from 678 in-20® 3,346 in 20134
(Choudhury, 2016) . By early 2008, l ndi ads
surpassed the USA, butitcaheat t he cost of declalionatng qu a
least outside of a handful of eliteigh-quality) u n i v (&msg 2006i [®).sTBus, the
push for higher enrolment in E&T education gave rise to a large number -@liteon
(low-quality) HEIs.

Scholars (Ernst, 2006; Gereffi et al., 2008yalka et al., 2014) have documented
the sharp disparity in the quality of E&T education between elite angkiterHEIs in
India and have cited the following factors as responsible fototheguality of E&T

education in notelite HEIs: low faculty to stent ratiojow-quality of faculty; enrolling
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students with little mathematics and science knowledge; and outdated curricula and labs.
In fact, Agarwal (2006) reported that the majority of +&dite HEIs in India did not have
proper accreditation to prowdE&T degrees. Reports (Aspiring Minds, 2016; Farrell et

al., 2005) presenting survey insights from R&D managers confirm that finding qualified
graduates for R&D positions is a key challenge facing India, primarily because of the
limited number of elite HE in the country, as well as the stern competition companies
face when recruiting. Therefore, many companies must recruit graduates fragtit@on
HEIs, who are unlikely to be fully trained and equipped to work in R&D activities.
Consequently, companiesust sustain oithejob training costs and in line with the

theory, may consider establishing teachiogused collaborations with HEIs in India.

3.3.2 Data Collection andAnalysis

This paper uses multiple qualitative case studies to address the resezsobng. To

identify the potential cases, first, we manually checked the websites of 2,224 E&T HEIs

in India in order to retrieve firdtand information on companies and HEIs that engage in
teachingfocused 1A collaborations. We define afA collaboraion as teachindocused

if the HEI and company develop a formal agreement or memorandum of understanding
(MoU) to enhance the HEI 6s teaching actiyv
students directly by designing/delivering student training p@mognes or through

i mproving HEIsO6 teaching resources such a:
e-learning facilities, etc. In total, we found 925 HEIs (~ 41.6%) and 69 firms that engage

in at least one teachirfigcused 1A collaboration. Belowkigure3.3reports the location

of 925 HEIs across India.
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Figure 3.3 Heat map documenting the locations of 925 HEI with teacfongsed industal collaborations
across India (the colours blue, yellow and red denote low (10%), medium (100%) and high (200%) p
density); created with eSpatial software.

It can be seen that HEIs across the majority of Indian states engage in teaching
focused collaborations with industry, suggesting the importance and penetration of such
collaborations in Indian E&T education, which also justifies our selection of India as the
research setting. The data retrieved from websites also helped to identify industry

associations that are active in promoting such collaborations. As tedobhusgd 1A
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collaborations are new to the literature, we performed a pilot study to determine if our
definition of teachingocused 1A collaboration is appropriate in the contexts of India.
For the pilot study, we interviewed six senior executives from threetmdassociations
covering threeindustries (IT, electronics &elecommunications and capital goods)
during the period Jurguly 2016. Coding these interviews helped us to identify the
abstract first, second and third order themes and to improve the ques#ofor the

main study (case studies).

Out of these 69 firms that were found to be active in forming tead¢bowsed
coll aborations with academia based on the
firms contribute to 80% of the collaborationd€fefore, we decided to focus on only
these 15 firms for conducting the case studies. Out of these 15 firms, 10 agreed to
participate in the case studies. We further noticed that all these 10 firms are broadly from
the information and communication techogy (ICT) sector; and, therefore, we
handpicked two firms from nelCT sectors including one from the automobile industry
(Firm-XI) and another (FiraXIl) from the electrical manufacturing industry, to bring
industrial diversity to the case selection. Boe main study, we first arranged the 12
companies (cases) in descending order of the number of their tefotusgd
collaborations with a view that the cases with a higher number of collaborations should
be interviewed first as they may offer more imh@tion than those with fewer
collaborations, helping us to identify the themes earlier, vihédatter cases could be
used for validating the identified themes and finding alternative explanation (Yin, 2003)
through crossase analysidHowever, all ofhe cases possess multiple teacHomused
collaborations, with a few holding over 100 teackiogused collaborations; we were
able to perform withircase analysis by asking the interviewees to give an account of the

similarities and dissimilarities acresdifferent collaborations. The combination of

67



within-case and crossase analyses contributed towards enhancing the richness and
validity of data analyses (Eisenhardt, 1989).

For the interviews with companies, we contacted the Academic Programme
Manage(s),'® who supervise activities pertaining to teachfogused collaborations
within each company. Most interviews were held face to face except a few that were
performed over the phone. For some of the firms, we could not immediately identify the
appropride managers responsible for teachiogused collaborations. Within such
organi sations, we used a O6pyramiding tect
determined a starting point (an individual employee) within the firm; asked the subject
for a referal and continued following the referrals until the person responsible for
teachingfocused collaborations was found. For each case study; we interviewed at least
one partner HEI and thisparty organisation (TPO, if relevarif)interviews with HEI
helpedus to understand their side of the story and offered a balanced insight. Within the
HEIs, we contacted the Director/Dean of the HEI, who then arranged focus group
meetings involving faculty members that are actively involved in teadbmged
collaboratons. Within the HEIs, we also interviewed current and former students who
participated in the training programmes. In total, we conducted interviews with 52
participants (some of these provided information about more than one case, and therefore
they add p to 73 respondents) for the main study during the period AugustIzbiLéiry
2018 and used secondary data from multiple sources such as websites, MoUs, brochures,
and press communications to reduce data collection biases (Eisenhardt, 1989; Yin, 2003).

Tale 3.1 offers a brief description of the 12 cases and the interviewees from each case.

13 Academic Programme ManagefAPM) are R&D Managers with added responsibilities of hiring and
developing R&D graduates through academic collaborations
1 Not all teachingfocused 1A collaborations involve TPOs as a partner.
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Table 3.1 Brief introduction of the cases and respondents interviewed

Cases Brief description Respondents No. of respadents
Case/ Firm-1 is an Indian IT multinational and recruits over 10,000 fresh E&T graduates every year Firm-APM,; 8
Firm-I mainly development roles. Until 2017, it has developed teadbitused collaborations with Partner HEI (3)-Focus group (Dean, and faculty
approximately 500 Indian HElIs in technologidaimains such as business intelligence, building members);
enterprise applications, and mobile application development. Partner HEI (2%)-Former students
Case/ Firm-Il is a leadhg US MNC specialising in telecommunication business and its Indian R&D Firm-Former APM; 6
Firm-I1 centre is largest outside the USA. In 2000, Fihstarted forming teachirfpcused alliances with Partner HEIDean and faculty members;
Indian HEIs to offer courses to UG/PG students in basic programming, network degign Partner TP@CEO and employees
security. By 2017, this programme reached out to approximately 450 Indian HElIs.
Case/ Firm-IIl is a US multinational specialising in database managésaftware. Its development Firm-APM; 5
Firm-I11 centre in India has been operational since the 1990s. It has developed tfzmided Partner HEIDean;
collaborations with approximately 400 HEIs by 2017 around database design and programn Partner TPOCEO am employees
Case/ Firm-1V is a US multinational firm specialising in semiconductors and integrated circuits. By Firm-APM,; 7
Firm-1vV 2017, it has developed teachifagused collaborations with over 200 HElIs to set up labs and t Partner HEIFaculty, and former students;
faculty on analogue and embeddedgessing technologies. Partner TPGCEO
Case/ Firm-V is a US multinational and was one of the first major global IT corporations to establis Firm-APM and R&D Manager; 11
Firm-V R&D subsidiary in India. By 2017, FIRN has deeloped teachingocused collaborations with  Partner HEI (¥)- Focus group (Dean, faculty
155 Indian HElIs in four domains: big data, cloud computing, information security and mobile members and students);
computing. Partner HEK2"%- Focus group (Director, Dean,
and faculty members)
Case/ Firm-VI is a US multinational specialising in semiconductors and its R&D subsidiary in India Firm-APM,; 7
Firm-VI beenoperational since the late 1990s. Up to 2017, it has developed te&mtiisgd collaboration: Partner HEIDirector, Dean and faculty member
with 73 HElIs to set up labs in embedded systems. Partner TPOCEO
CaseVIl Firm-VIl is a Europea multinational specialising in telecommunications. As of 2017, it holds Firm-R&D Manager; 6
teachingfocused partnerships with 68 Indian HEIs for offering training to students on a range Partner HEIFaculty member and former studen
topics including 2G, 3G, internet protocol, multimedia, GSM, WCDMA and vatlded sevices.
Case/ Firm-VIIl is an Indian IT multinational. In 2007, it started a programme to train faculty memb: Firm-APM,; 4
Firm-VIII of Indian HEIs on internet security. As of 2017, it holds teagfidcused collaborations with 55  Partner HE{Faculty member
HEls.
Case/ Firm-IX is a US multinational firm specialising in the development of custdawng Firm-APM; 7
Firm-I1X applications. By 2017, it has developed teactiouysed collaboration wit20 HEIs in mobile Partner HEI Focus group (Dean, faculty
application development. members and students)
Case/ Firm-X is a US multinational specialising in cyteecurity and its R&D centre has been Firm-Former APM,; 4
Firm-X operational since the 1990s. As of 2017, it developed teaéhinged collaborations with 19 Partner HE{ Faculty members
HElIs to set up labs and offer student and faculty training on cyber and network security.
Case/ Firm Xl is an Indian multinational automotive parts manufacturer. In 2015, it entered into Firm-APM; 4
Firm-XI teachingfocused collaborations with two Indian HEIs located in Delhi NCR tdeelop and Partner HEIDean and faculty member
deliver curriculum, train faculty and sap labs in automobile engineering.
Case/ Firm-XIl is a domestic firm specialising in electrical equipment manufacturing. In 2015, it en Firm-APM,; 4
Firm-XII into a teachingocused collaboration with HEI [Kin PowerElectronics. FirrXll aims to Partner HEI Dean and faculty member

develop multiple teachinfpcused collaborations in the coming years.
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We followed the steps outlined by Attri&irling (2001) for interview coding
and theme identificatiof.he first author was responsible for interview coding and theme
derivation, while the other two authors were responsible for checking if a) the codes were
an appropriate representation of the interview data and b) the themes were appropriately
derived fron the codes. Joint meetings were organised for finalising the thematic
networks (AttrideSt i r |1 i ng, 2001) which helped in a
(Estrada et al.,, 2016). To facilitate andepth exploration of teachiFigcused 1A
collaborations, we continued coding the data beyond first and second order themes
(Fereday and MuiCochrane, 2006) and added third, fourth, fifth and sixth order themes

(see Figures A A2 and A in AppendixA). We developed three thematic network maps

forfirstorde t hemes: Oor gdogusesltit icon | @afb otr ad @ loinrs @
teachingfocused 1A coll aborations?o a n dfocused HAa | | e n g ¢
coll aborations6é6, addressing the research

were sharedvith the interviewees to ensure appropriate interpretation and representation
of their interviews and the teachihgcused 4A collaborations in general. A point of
saturation (Jarvi et al., 2018) was achieved after eight cases as the next four gastes did
result in the addition/deletion of themes and hence, we discontinued our main study at

12 cases.

3.4Organisation o Teaching-focused FA Collaborations
We identify three distinct modes of teachiiogused 1A collaborations: companies
offeringcous es t o students as a paf+l) companies he HE
of feri mgddewWadl weour ses t o student s-2);candt si de
companies offering dissertation projects to students (MYd&he three modes are

distinguished interms of the nature of skills developed by students, drivers for the
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partners to engage in collaborations and associated challenges. Within each mode, we

also discuss delivery alternatives.

3.4.1Mode-1: CoursesOffered to Students within HEI Curriculum by Firms
Organisation of Model Collaboration
In Mode 1, companies are involved in designing single/multiple courses as part of the
UG/PG curriculum and offering these courses tdestis. For instance, in 2013, FHvh
collaborated with YY HEPto introdue a speci alisation in Obi
the UG programme in Computer Science. This specialisation contains seven IT courses
(e. g., 0F ubgdaawitmHadobpusing Firviso f t war ed and Oess
Firm-V business intelligenceadm#it r at i ond) spread across fii
the programme, on successful completion of all the courses pertaining to the
specialisation, students receive a degree where the undertaken specialisation and the
name of the company along with the Hité clearly mentioned. Students must pay an
additional fee to undertake courses from the company specialisftibms.curriculum
development process takes place in the following stages:
1 First, the focal courses are developed through intense face talifsmessions
between the faculty from the appropriate department and domain experts from the
firmds R&D department, and cover the cou
be conveyed to the students in terms of lectures, labs, books, timetable and
as®ssments. Although initially the collaboration may target the development of few

specific courses within a particular degree programme, the partners may be required

®l'n order to keep the HEI 6s identity anonymous, we
¥ Forexample,iYY HEl, 4y ear s 6 cour se f ees fEagineefinygdG @agrarpmet er Sc
with Firm-V 6 s s pt®r is approgmately US$12,200; while course fee withoirm-V 6 s

specialigtion isapproximatel\JS$10,400
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to review the structure of all the courses that are taught within the degree programme,
which is likely to prompt the improvement of other courses as well.
AWe realised that books are still ol d;
books that are written by industrial people; who have seen the real thing. Now
they have a better libraryrad r e a d i- Mapager,iFsniXs . 0
AWe first t hought of i ntroducing few
semester at YY institute. Due to the advanced nature of our electives, students
without strong basic knowledge face difficulty to graspoowrses. So, we looked
at the existing curriculum of the institute and the courses that are taught in the
preceding semesters to understand if the students have the required basic
knowledge. We identified that we cannot teach our electives unless driteunt
courses that are taught in the first four semesters, are updated. It led us to help

them (the HEI) to change t-ManageroFitmth ent of

XII.
1 Second, the modified or newly introduce:
Studiesdé6 (BoS) of the HEI, who make the

amended course(s) to the curriculum. The involvement of the BoS ensures that the
courses do not become overly figpecific, which otherwise could reduce the

gr aduatye stbo asbeielki tj obs outside the compan
Neal, 1995). Additionally, firms make it mandatory for the HEI to purchase at least

a part of the necessary lab resources from the firm in order to facilitate the required
practical componenof the training. These lab resources involve products and
technologies that are very firgpecific and allow students to acquire operational

skills by familiarising themselves with the operation of fispecific tools. The BoS,
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however, may push for theqrurement of tools that are used widely in the industry,

not only in the specific firm.

Al f our students become competent in t
they wonodot be recruited by others. Our
entire ndustry; not for one particular company. We therefore, do not induct
compani esd programmes directly #Ftnto o
devel opi ng 1 Deam YYIHELU | um. O

1 Finally, in case the HEI is autonomous, i.e., has the academic autononsygtoitkee

own curricula; the decision made by the BoS is final. If the HEI is not autonomous,

it must seek permission from its parent university to modify the existing curriculum.

The parent university has its own BoS, which will then review the propodahake

the final decision.

The modified/new courses of the curriculum are usually entirely delivered by the
faculty as it is their responsibility to teach courses that are part of the curriculum. Faculty
are first trained by tsbrethepetevanthopic, todlsiandmd s F
teaching methodologies. For instance, Fimd s f acul ty training pr
into five stages: a) subject training, where faculty are given training on specific topics; b)
case studies and practitioner sessiortgre faculty are taught about the application of
concepts in the realorld business situations; c) tool exposure, where faculty are
familiarised with advanced tools in software developing life cycles to facilitate firm
specific operational skills; d) hason, where faculty are first shown demonstrations of
development and testing of applications using the tools and then offered assignments and
projects using the same tools to facilitate fspecific applied skills; and e) teaching
methodologies, where ¢alty are given training on appropriate methods for structuring

lectures, lab sessions, and student assessments. At the end of the training, faculty must
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demonstrate how they would teach specific topics to students and the firm employees

offer feedback. Osuccessful completion of the training programme, faculty are offered

a o6trainerd certificate. The | ength of

tre

and the advanced nature of the skills that are to be imparted to the students, ranging from

a few weeks to years. For instance, in the collaboration betweervFamd YY HEI,

since faculty were not familiar with the content of the newly introduced coursesVFirm
delivered via its own employees almost 100% of the lecture hours during thesfirst y
after the collaboration was announced (academic year:-201350% of the lecture
hours in 201415, and 20% in 201% 6 . Faculty were given 2
start of each academic year and were additionally required to attend the lectures

conducted by the employees of Fivn

Drivers for Firms and HEIs toEngage in Model Collaboration
Mode1 enables firms to train students in theoretical and operational indystcyfic
and firmspecific operational skills. Training students in fispecific operational skills

helps the firm to develop the graduates not only for its own R&D positions but also at

we

ot her organisations (e.g., clients) that

aids the firm in marketing its products and techgas.

AThere 1is a marketing side to it. Let

students every year on our software. That puts us in a strong position when
dealing with potential clients. We can tell them (clients) that if you buy our
software, we guarmstee you readynade graduates that are wsthined in our
software and you wondét have to make

g r a d u aMamagey, FironV.
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Courses taught in Mode are part of the curriculum, and therefore compulsory for all
students. Thus, companies are able to reach out to very high number of students- In Mode
1, firms do not need to involve their own employees in the course delivery process, which
minimises the direct and opportunity costs, i.e., economic opportunitiebyidaim
employees, including research and development of new products and technologies due
to their involvement in teaching courses to students. Additionally, the lab resources set
up by firms as a part of the collaboration bring revenue to the firmsrbtite short term

(via lab resource sales) and letgm (via upgrades and maintenance support). The cost

of the lab resources is included by the firms in the fees to be paid by the students to attend
the courses, which alleviates the pressure of arrgngie funds from HEIls. In
collaboration in Model, in particular, the engagement in the joint curriculum design and
approval process allows firms to develop c
academic expertise and quality, and the faculgining process facilitates the
development of relational social capital (Steinmo and Rasmussen, 2018) in firms through
the establishment of personal relationships with faculty members. Such cognitive and
relational social capital could be valuable for depieng research and entrepreneurship

focused collaborations with academia in the future (Steinmo and Rasmussen, 2018).

Challenges forFirms and HEIs toEngage in Model Collaboration

In Mode- 1, firms may lose control over the type of skills being imghttestudents as

the courses are developed through negotiation with faculty. Faculty may oppose the
inclusion of overly firmspecific content and tools in the modified courses, which could

limit the transfer of firmspecific skills to students. Fromthe HE 6 per specti ve
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lack of autonom¥ to change curricula appears to be a strong challenge for developing
Model <col |l aborations, which can be ter med
2003).
AWe were approached by inéloutd comgutmgwithin y de v
the Computer Science UG programme. Our Board of Studies wrote to YY
University, our parent university seeking permission, but they rejected and we
could not do it. In terms of academic independence to change curriculum, we are
hard i ¢ a pipDeah, Y¥ HEI
Another challenge appears regarding the delivery of the courses, namely, the suitability
of faculty staff. Faculty may not have tF
capacityd (Cohen and L @e 2002), first toassihitethe Zah
knowledge from a few weeks of training, and then to deliver training to students with the
required competencyLow-quality faculty might require firms to design lotigrm
faculty training programmes, resulting in highedit and opportunity costs for the firm.
AfBefore initiating a partnership, we al
they able to I earn our technologies in
offer the same training with equivalent quality the students? If we have
concerns regarding the quality of the faculty, we tend not to proceed with the

collaboration; because costs are also involved in training the academic staff. And

"I'ndi ads higher education system is mainly compris
University-affiliated institutes. Universities include central universities, deemed universities, state

universities and private universitiendhave full autonomy in terms of academic and financial matters.

State universities are given additional responigsl to monitor and control institutes, both public and
private in nature, that do not have the resources
both autonomous and n@utonomous institutes and therefore are required to follow thiewarr

designed by their parent state universities. Whileaatonomous institutes have neither academic nor

financial autonomyautonomous institutes are granted academic autonomy, Atnautonomous HEIs

struggle to partner with firms in Moek collabaations andapproximately80% of theE&T HEIsin

India are norautonomous
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it is a waste if they fail to learn or cannot teach the studenteaf get t i ng tr

- Manager, FirmV.

3.4.2Mode-2: Value-added Courses Offered to tidents by Firms
Organisation of Mode2 Collaboration
In Mode2, companies offer valsadded courses, i.e., courses taught outside the regular
curriculum. Participatiom such courses is voluntary for students and the completion of
these courses does not count towards the degree; however, students are awarded a post
completion certification from the firm. The HEIs offer the necessary infrastructure such
asclasssoomandabs to organise the training at
designed entirely by the firm. The input
University (for norautonomous HEIS) is not taken into consideration while designing
the courses. Textlos and learning materials are provided by the firm. Lab resources
must be acquired by the HEI for delivering the courses. Students are required to pay for
the courses taught in Mode

There exist three delivery options for teaching the courses taihenss: faculty,
firm employees and thirdarty organisations (TPOs). In the case of delivery by faculty,
they are initially trained by firm employees similarly to Metleln addition to training
the faculty on industrgpecific and firmspecific skills, bhey are also given instructions
on how a particular course is to be delivered in terms of assessment, lecture notes and
assignments for lab classes. Faculty are not offered any flexibility to deviate from these
instructions. They are also required to repegularly to the firm about the schedule,
batch size, student progress, examination questions and examination scores so that it can
keep track of the progress of the course delivery. It is expected that the courses will be

taught weekly outside curricutuhours (often during the weekends) depending upon the
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availability of faculty. If the faculty are unable to deliver the courses to students, the

firms may hire TPOs, organisations that specialise in offering advanced vocational
training. TPOs must also dargo training similar to the faculty before delivering the
respective courses at HEIs. Firms are required to pay fees to the TPOs for their service.
Thus, direct costs are still high for firms that opt for this delivery option; however, they
canavoidoppr t unity costs by avoiding their own
delivery to students.

In the absence of faculty and TPO, firms are likely to send employees from R&D
functions that are experts in their respective disciplines and experienceagrspescific
technology domains to teach courses to students. To reduce costs, instead of delivering
the courses throughout the semester, firm employees may choose to teach the courses
through 23 days of intense training or offer a part of the course eniia webinars and
instructorled virtual training classes. For instance, FWithoffers a fullyear course on
2G, 3G, internet Protocols, Multimedia, GSM, WCDMA and veddéded services at YY
HEI by combining imperson and online training. The firm emyes deliver
introductory classes, conduct the practical sessions and take responsibility for assessment,

while the online sessions are used for explaining theoretical concepts.

Drivers for Firms and HEIs toEngage in Mode2 Collaboration

One of the ke drivers for companies to engage in Metles the control that firms hold
over the course design, allowing them to teach students courses that are highly firm
specific. It ultimately helps firms to develop students with the preferred level of firm

specific operational skills, which is not possible in Melle
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AWe prefer not to engage in curriculum
target by certifying students outside the curriculum. And the institute cannot tell
us what we can or cannot teach studentsvlanager, FIRMI.
Such collaborations thus allow firms to both avoid the bureaucratic approval process that
was required for Mod&, and regularly modify the course content and structure.
ACompanies need fl exibil i tpgly sobideskillt ec hn
requirements. We need to update the courses every year which is only possible if
you teach outside the curriculum. If you try including these courses as curriculum,
you cannot change the content for the ne\t 4 y e aMasaged, FirmX
Different factors may drive firms to use different delivery options in MddBelivery
via faculty assists in reducing both direct and opportunity costs and helps to develop
relational social capital with the faculty. Delivery via firm employees tatéds direct
communication with the students, resul tinc
the employees to students, which includes the sharing efveeld R&D experience.
AAl t hough ac ad etnanedisthexcougsework thanksaaewell
designed faculty training programme; they do not have-weald experience of
working in a company. They cannot help the students visualising the work
environment in an R&D centre; how the technologies could be applied across
different projectsif there arises a problem with the technology; how to fix it. For
such knowledge, you need to involve people (R&D employees) who have actually
devel oped suc-ManhgercHrmlo|l ogi es. O
Direct communicati ons bet wéefferthebpportlinityr ms 6 €
to identify talent for recruitment (to firms) and explore internship and job opportunities
(for students). While delivery via TPOs helps firms to reduce opportunity costs compared

to delivery via own employees, neither the HEI tlme firm receives any additional
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benefi t. From t he -Hdbllasodtiop rengthemrsdab resoargces. Mo d e
Further, when the courses are delivered by faculty, faculty receiving training in the
relevant industry and firmspecific skills and arelde to develop relational social capital

with the firms.

Challenges forFirms and HEIs to Engagen Mode-2 Collaboration

As the completion of valuadded courses is not mandatory to receive a degree, students

may show less willingness to undertake caosireeMode2, which might restrict the firm

from reaching out to a large pool of students. Similar to Mbd&ms may opt not to

involve faculty if their quality credentials are questionable. Additional challenges arise

because courses under Metlare exernal to the curriculum and faculty participation is

therefore not mandatory to receive a salary. The absence of adequate incentive

mechanisms may therefore discourage faculty participation. The only incentive that the

faculty receive for their involvemeém the delivery process is a trainer certificate, which

is negligible compared to the financial incentives that can be gained via research and

entrepreneurshifocused collaborations with industry (Debackere and Veugelers, 2005).
AEngi neer imlgdiaare hlreaglygshat ofifaculty. Thus, the existing
faculty have high teaching loads. On the top of that you are asking me to teach
these courses to students during the w
get a certificate while they (companiesarn money through such courses. |
would rather invest my time in doing consulting work with the industry, which
guarantees some-HaltyeYYBlEly r et urns. o

While HEIs blame companies for not offering financial incentives to run these courses,

firms suggest that facultyodés unwillingness
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deliver these courses is partly due to a lack of competitive environment in the higher
education sector, also termed as Opeer pr ¢
i P a rlarly thase faculty who are from governmeuh institutes: they are
earning handsome salary each month, getting promoted without any pressure;
there is no real competitive environment to pressurise them to learn new
technologies. Without such pressur@ytivill never participate in such industrial
partner shi psMahager, FitmX.ai ni ng. 0
Even if companies show interest in offering monetary incentives to faculty, institutional
rigidity may appear, particularly in governmeon HEIs, based on the
acknowledgement of faculty participation in theindustryy n  pr ogr ammes as
of interestdéd and a threat to facultyds Oo0r
acknowledged as a barrier to faculty participation even in indosiented resarch (Lee,
1996). Additionally, the rigidity of faculty is also likely to emerge due to lack of

6academi c f r-€aeockebam @00§; Ler,d2P6) in Moedein terms of both

design and delivery of cour ses. femia d e mi ¢
choiced, i .e., the freedom to design the
and 6academic di sseminati on choicebo, i . e

mechanism (lectures), supporting resources (labs and books), and assessment

mechanisms to support the course delivery (Davis et al., 2011). In-®otde faculty

has little flexibility to change the content or the delivery guidelines proposed by the firm.
AWe are required to follow the e€byur se ¢
line and also report about almost everything: the schedule, batch size,
examination questions and studentsd exa

zero flexibility, wthacalth YYBELfrustrating
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Alternatively, the use of the fr més own empl oyees and TPOs
|l ead to high direct and opportunity costs

capital with the HEIs.

3.4.3Mode-3: Dissertation Rojects Offered to Students by Frms

Organisation of Mode3 Collaboration

In Mode 3, firms collaborate with HEIs to offer dissertation projects to students in order

to enhance gpeafid operateraloandf apptiech skills. The projects are
usuallycedevel oped by students, feaxRrdjettycodnd t h
be groupbased or individual projects depending upon the nature of the dissertation
(undergraduat e o M Thedisntamdifabuity joihily slecidertite gopids o n ) .
for the projects. While deciding topics, two criteria aredusg the topic aligns with the
companyods research themes and facultyos
supervised by faculty; b) students have the required indspagific theoretical know

how to learn the operational and applied skills neaxgs® perform the project. For

instance, FirriX and YY HEI collaborated in Mod8 to offer dissertation projects to

UG students in Computer Science on mobile
operating system (OS). Both partners agreed that teletenthe project successfully,
advanced knowledge of JAVA programming was required. Therefore, the faculty
organised a screening of students to find those eligible based on Java programming skills.
The selected candidates were then trained on Mobile égijgn Development on the
firmdéds OS through the faculty, who had pre

centre of FirmIX in Noida. Faculty training takes place in a similar fashion to that of

Bln India, an UG dissertation usually involves a
individual project.
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Mode-1 and Mode2; however, the primary focus is sigthening the applied skills and
the process of R&D project development.
AApart from technical skill s, we wer e
training pertaining to R&D projects at the company. We were shown virtual
demonstrations of the different g&s of product development, what sort of
activities takes place in each stage, the deliverables, etc., and we were expected
to offer transfer the -faultyeY¥kHEO Wl edge t
Once the training is offered to students, students noust §roups (for group
based projects) and come up with ideas for the dissertation project within the remit of
topics proposed by the faculty and firm, for instance, the type of application to be
developed incase of Fin X6s c ol | a b or a tnis bavessubmi@ed ¢heir t h e
ideas to the faculty, the faculty then discuss these ideas with the firm to explore if they
are implementable. The firm and faculty jointly decide the scope and boundary of each
project. The faculty are required to report the pesgrto the firm and consultation is
sought from the firm if a technical problem arises that the faculty are unable to solve.
The final outcome of the project is usually assessed by both faculty and the company
employee. The company may wish to commer@alice product by taking the
collaboration to the entrepreneurial level. If the company comes up with multiple ideas
from multiple collaborations, they screen the best ideas, usually via some prototype
contests.
ARAs we speak, r api dpenngioBaogalyrg 80, af theqpi ng |
50 prototypes that have been churned out by students from our partner institutes,
then we take these top 50 to our mentors at the corporate office. The students will
be provided with entrepreneurial training by our inattrs and accelerators and

some of them will -Manager/FArpgVi.go t o t he mar
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Through participation in these projects, students are able to enhance their
Opr o-bbkwmi ng s-kavd skilst@dsuccesd imMR&D {Wang and Horng, 2002).

For instance, in the case of F¥imX 6 s coll aborations, once
approximately an 80% readiness level, the application developed by the students is
shared with the R&D staff of FirftX. The R&D staff then forwards the application to

the qualitydepartment to find bugs. The bugs are sent back to the project team so they

can check their algorithm and fix the bugs in order to stimulate a preduiimg attitude

in the students.

Establishing a lab is optional for developing projects. If labs atenstalled,
students may have to visit the companyds
which is only feasible if the HEI and firm are located in close proximity. Company visits
give the students unique insights into the functioning of the Ri&pPartment, product
portfolio and project management process. Students may also be offered opportunities to
participate in workshops, training sessions and meetings organised by the company for
employees.

A | had the opport uni tskopsttoe fisgtaometwiascanp at e

technology and network foresight activities organised by an external consultant

and the second -Staent, YWrHEIpat enti ng. o

Certificates are issued by the firm on successful completion of the dissertation
project. Stdents are not required to pay for undertaking the projects, however,; if

installed, the HEI is required to pay for the lab tools.

Drivers for firms and HEIs to engage in Mod8 Collaboration
The primary driver for firms to collaborate in Me8ewith HEIsis to train students with

the applied component of finspecific skills. These projects may lead to entrepreneurial
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opportunities for the HEI and the firm, and publishing opportunities for the faculty as
one faculty member shares the experience of wriengeral research papers based on
the projects he supervises. Students show interest in completing the project as the
completion of dissertation projects is mandatory to matriculate. The project leads to the

development of relational and cognitive socegpital between the partners.

Challenges for firns and HEIs to engage in Mod8 Collaboration

The challenges for partnering in Mae8ecollaboration is similar to those experienced in

joint R&D projects (see Bruneel et al., 2010). For instance, the pamn&y possess

different expectations from the collaboration and preferences for different knowledge
dissemination approaches. While firms are likely to push for prototypes and possibly
patents, academics may be driven by opportunities for academic pobkca
Additionally, nori nvol vement of the firmds empl oye:cé
i mpl ementation portion of the project, ma
existing business models and product ranges. Modellaborations are di€ult to

initiate if the students do not have the required indesiacific theoretical knowledge.

Thus, to initiate Mode collaborations, firms must either: a) enter in Mdder Mode

2 collaborations to impart the students with induspecific theoetical knowhow; or

b) collaborate withhigh-quality HEIs whose curricula are well aligned with current
industrial needs. Thus, HEIs with outdated curricula are unlikely to be approached by
firms to engage in Mod8. On the other hand, building funds foarphasing lab

resources could be a challenge for HEIs as students are not required by firms to pay fees

to undertake the dissertation projects and therefore lab costs cannot be recovered from

students.
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FE trains faculty

Figure 3.4 reportshow the three collaboration modase operationalised using

the delivery alternatives. Tall& documents a comparison of the drivers and challenges

for firms and HEIs to engage in the three modes of teadbmgsed collaborations.
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Table 3.2 Comparison of the drivers and challenges for firms and HEIs to engage in the three modes offieeacdiaglA collaborations

Drivers &  Criteria Mode-1 Mode-2 Mode-3
Challenges
Drivers for ~ Student Training students witindustryspecific ~ Training studentsvith industryspecific skills (theoretical know  Training students in firaspecific skills
firms training skills (theoretical knowhow and how) and fim-specific skills (operational); control over skills (operational and applied $ki);
operational skills) and firrspecific imparted to students; transfer of tacit knowledge to students ar seriousnesef students to complete the
skills (operational); reaching out to lar¢ identification of students for jobs/internships (when FE delivers projects
number of students; seriousness of
students
Cost of student Low direct and opportunity costs; Low direct and opportunity costs (when faculty delivers); low  Low direct and opportunity costs;
training revenue generation from lab opportunity cost (when TPO deliwgr revenue generation from  revenue generation from lab
establishment lab establishment establishment (if lab is set up)
Other Cognitive and relational social capital Relational social with faculty (when faculty deliggravoidance of Cognitive and relational social capital
with faculty HEIl sé bureaucracy with faculty; ideas/prototypes for R&D
and commercialisation
Drivers for ~ Student Training of students, control over type Training of sudents; students identify job/internship opportunitic Training of students
HEIls training of skills imparted to students and (when FE delivers)
Development  Development of curriculum, faculty, Development of faculty (when faculty delivers) and lab Development bfaculty; lab development
of resources library and lab resources (if lab is setup), publishing opportunities
Other Structural, cognitive and relational Relational social capital with industry (when faculty delivers);  Cognitive andelational social capital
social capital with industry avoidance of HEI s& bur eaucr a withindustry;ideas/prototypes for
commercialisation
Challenges Student Limited control over the skills imparted Lack of interest and seriousness amamglents due to voluntary None
for firms training to graduates resulting in limited firm  nature of courses
specific skills
Cost of student Direct and opportunity costs may High direct and opportunity costs (when FE delivers); high Direct and opportunity costs may increas
training increase if quality of facultgtaffislow  opportunity cost (when TPO delivers) if quality of faculty is low
Other None None Conflict over type of project
dissemination approaches and priorities
Challenges Student None Limited control over the skills imparted to graduates resglith Only students with high industspecific
for HEIs training limited industryspecific skills and more firmspecific skills know-how are able to participate

Development
of resources

Other

Lack of autonomy to modify
curriculum; quality of faculty is too low
to deliver the rodified courses

None

Lack of curriculum and library development; lack of developme
of faculty (when FE or TPO delivers), faculty's participation ma
be seen as conflict of interest; lack of incentives for faculty to
participate; quality is faculty is too lote participate; lack of

academic freedom for faculty to participate

None

Lack of development of curriculum and
library; quality of faculty is too low to
participate

Conflict over type of project
dissemination approaches and priorities
organsing funds for lab acquisition (if lal
is set up)
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3.5Discussion and Conclusion
3.5.1 Implications for Research
Through this paper, we respond to Per kmal
understand the neglected dimension & tollaborationsthe role of collaborative
activities in universitiesd teaching acti
three modes of teachirfgcused 1A collaborations with delivery alternatives as fresh
contributions to the studies oAl collaborations. Ravious studies (Plewa et al., 2015),
al beit not i1 n detai | ,currculuth codeecvced moipiamtarntt loe e
to our Model) between industry and academia.-d&velopment of curriculum for
training students for R&D work in industry was Ited to discussions on reseailell
degree programmes, e.g., doctoral programmes that are jointly supervised by firms and
universities (Laredo, 2007). Not only PhD students join R&D departments of firms,
however; a large number of fresh UG students joirDRi&nctions too (Jacobs et al.,
2005), yet the existing literature does not appear to address how corporations engage with
HEIs to cedevelop and deliver curriculum within the UG/PG education. By exploring
three mechanisms to engage in Mddeachingfocused tA collaboration, we attempt
to fill this research void. However, to the best of our knowledge, Modglaboration,
i.e., offering valueadded courses by companies to students of partner HEIs, has been
largely overlooked by the preceding studies.d&8 collaborations, i.e., companies
offering projects to students, have previously been discussed in the context of research
based 4A collaborations as a side or unintended benefit (Behrens and Gray, 2001). In
this paper, we demonstrate a contrastingupé; where projects are offered to students
at HEIs with student training as the intended benefit while research and entrepreneurial
gains from such projects are unintended consequences. This finding also allows us to

suggest t hat I n dhuMsssiony day contnbute to Wiessie@ mrid |
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Mission-3, as opposed to the negative relationship reported by SaBehealuengo
(2014). Further quantitative examination, however, is required to confirm the same.

From the resourebased view of universitg teachingocused collaborations
with firms assist in developing crucial teaching resources such as curricula, library,
faculty, labs and social capital in the industry. While the improvement in faculty quality
and knowledge as a result of industriall@bbrations is welhcknowledged (Acworth,

2008; DoOEste and Patel, 2007; tfslatédgoa r |,

teaching in such a way that it can benefit the students has been largely overlooked.

Through discussions on using faculty as aveeli alternative, our paper highlights not
only how faculty offer the training programmes of companies to students at HEIs but also
the potential benefits and challenges that come along with the involvement of faculty in
the delivery mechanism of the traig progranmes. Figure8.5 proposes a conceptual
framework, an upgrade to the framework conceptualised atetiarbng of this paper

(see Figure.2), on teachindocused 1A collaborations through appropriate modes and
delivery alternatives that reducegernal costs for developing fresh graduates, while

simultaneously enhancing university resources.
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From an institutional perspective, technolagtiensive sectors are often driven
by rapidly changing technologies, which also drives the type of sdgjliirement
(Consoli and Rentocchini, 2015). For instance, in less than two decades, the world moved
from simple digitisation and automation skillsets to the internet of things, big data,
artificial intelligence, and so on. For the industry to survive sechnological changes,
both firms and universities must possess
adapt, integrate, and-oenfigure internal resources (curricula, libraries, labs and faculty)
and external (industrial training programmesgaurces to address rapidly changing skill
requirements.

Through this paper, we also offer a critical theoretical contribution to the human
capital theory. We believe that such teacHmogused A collaborations can challenge
the existing human capitalaining and development models in two ways. Companies
can use such collaborations to train students not only with indsgségific skills, but
also firmspecific skills, thus enabling companies to receive graduates that are not only
industryready, but alg ready to work at the company, which can completely eliminate
the need for offering Hmouse orthe-job training. In fact, one of the interviewees from
Firm-X suggested that they have been able to reduce the requiremehbofi orthe-
job training fron 12 months to 45 days through such teaching collaborations. Eliminating
the requirement for organising-hmouse orthejob training does not necessarily mean
that the cost of graduate training has reduced, however, particularly because large
investments @ required to design training programmes for organising the activities
under teachingocused collaborations with HEIs. Except for Meglestudents are
usually required to pay to take these special courses. Students show their willingness to
pay for the taining programmes as they see them as an opportunity to enhance their job

prospects. Therefore, we argue that the investment that companies make in organising
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the teachingocused collaborations is fully or partially recovered from the students,
suggestig companies can receive graduates with the needed skills at low (or no) cost.
Another contribution in the context of human capital theory is that we observed rare
evidence of students paying for obtaining fispecific skill sets. By virtue of its
definition, the prior understanding was that the company must pay foisfietific
trainingpeasi iféd® mskills are meant to enha
the company (Becker, 1964; Hashimoto, 1981; Neal, 1995; Stucki, 2016).

Lastly, our stdy strengthens international management literature on talent
management in emerging countries by responding to the call of Lewin et al. (2009) to
explore firmsdé strategies in these countr|

shortage ohigh-quality science and engineering graduates in emerging countries.

3.5.2 Implication for Practice

From the policy perspective, for HEIs, graduate development alone should not be the
main purpose of initiating such teachifigused collaborations. HEIs apdlicymakers

should ensure that HEIs are able to strengthen their teaching resources alongside
graduateso6 skildl devel op me Aased vieve Baneg, e i n
1991), enhancing teaching resources would guarantee the high teaching gectooh

HEIs in the longterm. While it is clear that there exist several challenges for HEIs to
invest resources in such collaborations, which are institutional and organisational in
nature, through appropriate policymaking and support from partner fisonsh

chall enges could be eliminated. One such
ability to jointly co-develop curricula with industry (Mod®) is the lack of academic
autonomy. In particular, neaut onomous HEI ringphl actatos inp @ a g e

(Van der Meulen, 1998) with the parent state universities, where the HEIs (agents) must
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follow curricula prescribed by the parent university (principal). To dissolve this
institutional rigidity, we propose two solutions. First, policymakers shouitsider
encouraging more academic autonomy for HEIs at least to the extent that HEIs can
engage with industry in developing curricula. Second, companies should consider
approaching government universities (principals) instead of HEIs (agents) for the
incluson of the training programmes in the university curricula. As the curriculum
prescribed by a government university is followed by hundreds of its affiliated HEIs; by
engaging in curriculum edevelopment with the universities, a wisleread effect can
beachieved.

Moreover, the rigidity and poor quality of the faculty appears to be a critical
concern for involving faculty in the delivery of teachifggused collaborations. Prior
studies (e.g., Debackere and Veugelers, 2005; Tartari et al., 2014) hareedbs
financial incentives and competitive environments among faculty to play a key role in
persuading faculty to engage in industrial research, consulting and entrepreneurial
activities. We therefore suggest both firms and HEIs work out appropriate ivecent
mechanisms in terms of salary supplements and/or percentages of revenue generated
from student fees to acknowledge that faculty voluntarily participate in such
collaborations. On the other hand, we observe that firms are less likely to invite faculty
to deliver training programmes if the quality of faculty are poor, citing the concern that
poor quality faculty do not possess the required potential and realised absorptive capacity
to appropriately understand and transfer the training to students. Aanded outcome
of firmsé deciding n o tfocused collaberaiidny, bowdver,c ul t vy
could result in the 6Matthew effectd (Azou

will grow poorer due to neexposure to industrial techngjies. The capabilities of HEIs
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with such faculty will never improve and the problem of low employability of graduates
for R&D functions will persist.

In terms of financial arrangements, such collaborations are operating quite
effectively as far as the fixs and HEIs are concerned, since the burden of paying for
special courses rests on the students. In a country such as India, it is clear that a significant
percentage of the students would not be able to pay for such courses. Whether
policymakers can or shild intervene and ensure that the financial burden of receiving
additional skills does not solely rest on

addressed.

3.5.3 Limitations and Future ResearchDirections

This study possesses some limitasigarticularly related to contegpecificity. First, the
study is based on one country setting: India. We believe that our findings are relevant to
other emerging countries, however, where the employability of E&T graduates for R&D
functions is a concer(Farrell et al., 2005). Oracle has already made teadbmgsed
collaborations with 737 HEIs in China, 123 HEIs in Brazil and 71 Russian HEIs (Oracle,
2018), while EMC has entered similar collaborations with 487 HEIs in China, 164 HEIls
in Brazil and 84 HEs in Russia (Emc2, 2018). Such secondary evidence also highlights
the need and relevance for exploring the dynamics of teatbauged JA collaborations

in other emerging countries. Insights from different institutional environments will help
in examinng the validity of the typology that we presented here. Additionally, we do not
see why teachinfpcused collaborations cannot be established in developed countries.
Recent reports (Bédaidaltais, 2017; Geissbauer et al., 2016) in the context of
developed countries show the mismatch of technologiensive skills between

i ndustryodés requirements and university out
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Industry 4.0 technologies, offering the opportunity for the emergence of teaching
focused collab@tions between industry and academia. Another limitation of this paper
is that we have restricted our investigation of teachiogsed collaborations to E&T
HEIs only.

Future research could study the occurrence of such tealdunged
collaborations inthe broader STEM disciplines. To inform HEIs, corporations and
policymakers, on how to develop a favourable environment for implementing each
collaboration mode, future research could also use-kogke data to examine firtavel,
HEI-level and institubnal level factors that could hinder or facilitate the occurrence of
each type of teachirfpcused A collaboration. Last but not least, future research could
examine the effectiveness of thes& tollaborations in improving graduate readiness
for R&D jobs and to what extent each of the collaboration modes actually increases the

quality of graduates.
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Appendix-A
Interview questionnaire for company managers (excluding the impromptu
guestions)

1. To what extents thequality offresh university graduates an issue for your firm
and the industry, in general, fiarcruiting graduatef®r R&D positions? If this is
an issue, how do you overcornn@

2. Do you collaborate with HEIs in teaching to enhance the quality of students and
devebp them for R&D positions? How do these collaborations enhance the
employability of graduates for R&D positions?

3. Could you pleasexplainhow such collaborations are operationalised?

4. | have seeron your website that you have collaborations with XX numdbie
HEIs in teaching Are all thesecollaborations practised in the same vaand
initiated with the same objecti?eCould you please go througbmeof these
collaborations and elaborate on the objectives of initiating the collaborations and

how are theyractised?
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. Could you please elaborate on the type and levatoivledge and skillthatyou
intend to develop in studentshrough such collaborations? What kinds of
additional benefitgould beavailed by studentdom these collaborations? How
doyoumcour age studentsd participation
. How do these collaborations enhance the quality of the faaufpgartner HEIR
Could you please elaborate on the type and leval@ivledge and skillthatyou
intend to develop in faculty through such collaborations? What kinds of
additional benefitgould beavailed by facultyfrom these collaborationsMow

do you encouragke a ¢ u pattigypétisn in such collaborations?

. How do these collaborations enhance other teaching resources of thehpattner
such as curriculugribrary and labs etc.?

. What are the additional drivers for your firm to engageeathingcollaborations
with HEIS? Do the benefits froneachingcollaborations depend on hdheyare
operationalised?

. What are the challenges asks for your firm to engage teachingcollaborations

with HEIs? Do these challenges or risks depend onthewyare operationalised?

10.How do HEIs benefit from teaching collaborations? Do the bergdpend on

howtheyare operationalised?

11.What are thechallenges or risks for HEIs to engage in such collaborations in

teaching with industry? Do these challenges or risks depend on hgvarine

operationalised?

12.Is there any other HHevel, firmlevel and institutionalevel challenge to

participate in suckeaching collaborations with HEIS?
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13.1s there any institutional support available to faciliteachingcollaborations
between industry and academia? If yes, could you please explain the type and
level of support available?

14.How do you see the performancesoich teachindocused collaborationwith
respect to your organisation, partner HEIs and the indu¥Wyat could be done
to enhance theffectiveness of these collaborations?

15.To what extent and how the following factors affect the occurrence of teaching
focused industmacademia collaborations

T HEI 6s si ze

T HEI 6

(7]

gual ity
1 HEI 6s academic research
T HEI 6s i ndustrial embeddedness [
entrepreneurship, industaffiliated trustees and alumni who hold top
positions in the industry
1 Governmentsupport in terms of financial incentives, and intermediary
organisations
1 Location of the HEIs
1 Discipline
16.Can you think of any other HH¢vel or institutional factor that may affect
teachingfocused industnacademia collaborations? If yes, could you meas

explain how such factors affect these collaborations?
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Interview questionnaire for academics (excluding the impromptu questions)

1. Do you have any collaboration with companies to develop your teaching
resources such as faculty, library, labs, and auluio etc.and student trainiry
If yes, could you please explain why and how such collaborations are
operationalised?

2. | have seen from your website that you have collaborations with XX number of
companies in teaching. Are these all collaborations practiged same way and
initiated with the same objective? Could you please go through each of these
collaborations and elaborate on the objectives of initiating the collaborations and
how are they practised?

3. Could you please elaborate on the type and levet@vledge and skills that you
intend to develop in students through such collaborations? What kinds of
additional benefits could be availed by students from these collaborations? How
do you encourage studentsodo participati

4. How do these collaborations enhance the quality of the faculty? Could you please
elaborate on the type and level of knowledge and skills that you intend to develop
in faculty through such collaborations? What kinds of additional benefits could
be availedbyfacl ty from these coll aborations?
participation in such collaborations?

5. How do these collaborations enhance other teaching resources of you HEI such
as curriculum, library and labs etc.?

6. What are the additional drivers for yolEI to engage in such teaching
collaborations with firms? Do the benefits from such collaborations depend on

how they are operationalised?
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7. What are the challenges or risks for your HEI to engage in teaching collaborations
with firms? Do these challengesrisks depend on how they are operationalised?

8. How do firms benefit from teaching collaborations? Do the benefits depend on
how they are operationalised?

9. What are the challenges or risks for firms to engage in such collaborations in
teaching with indusy? Do these challenges or risks depend on how they are
operationalised?

10.Is there any other HHevel, firmlevel and institutionalevel challenge to
participate in teaching collaborations with firms?

11.1s there any institutional support available to litatie teachingcollaborations i
between industry and academia? If yes, could you please explain the type and
level of support available?

12.How do you see the performance of such teacfongsed collaborations with
respect to your HEI, partner firms and timelustry? What could be done to
enhance the effectiveness of these collaborations?

13.To what extent and how the following factors affect the occurrence of teaching
focused industmacademia collaborations

T HEI 6s si ze

T HElI 6s quality

1 HEI 6s academic research

T HEI 6s i ndustrial embeddedness [
entrepreneurship, industaffiliated trustees and alumni who hold top
positions in the industry

1 Government support in terms of financial incentives, and intermediary

organisations
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1 Location of the HEIs
1 Discipline
14.Can you think of any other HEével or institutional factor that may affect
teachingfocused industmacademia collaborations? If yes, could you please

explain how such factors affect these collaborations?

104



Delivery
via faculty

Course design Course deIiK

activities activities T~ Delivery via

\ / firm employees

Organisation of
Mode-2: Value
added courses

Delivery
via TPO

Project design

| activities
Organisation of /

Organisation of

teachingfocused4A | Mode3: Student
collaborations dissertation project

Course design \
activitie
\ .7 Project delivery
Organlsathn of activities
Mode-1: Curriculum
co-development & \

/ delivery
Delivery
via faculty

Course delivery
activities

Delivery
via faculty

Figure A1 Thematic network first order theme: Organisation of teagEfocused A collaborations

105



. Drivers for Drivers for
Driversfor — gelivery via  delivery via
delivery via faculty PO Drivers for
firm employees delivery via Drivers for
/ faculty delivery via firm
Delivery- employees
specific drivers .
P General Delivery-
ifi Drivers for
drivers sap90|f|c\ deli .
rivers elivery via
General HEI-side AN / PO
drivers drivers Firm-side drivers
MOdg;‘iZVZII?SeCIfIC General
drivers
Drivers for practising Mode-3 specific . /
teachingfocused 1A |—— drive?s — Fgm's'de
General collaborations rvers
drivers
) HEI-side drivers Delivery specific
HEl-side_____ Mode1 specific drivers
drivers drivers
General Delivery specific _ o
Firm-side drivers drivers drivers Drivers pertaining

Delivery-specific
drivers

Driversfor delivery
via faculty

General

drivers Delivery-specific

drivers

N\

Drivers for delivery
via faculty

to delivery via

. - faculty
Drivers pertaining

to delivery via
faculty

Figure A2 Thematic network first order theme: Drivers for practising teacfoogsed A collaborations

106



Organisation  |nstitutional
al challenges hallenges
N /C

Challenges  Challenges

Challenges for o, delivery . Challenges
. ; for deliver
ddivery via via faculty via TPOy for delivery Challenges for
firm employees via faculty deliveryvia firm
/ \ employees
Delivery- . /
specific General Delivery- Challenges
challenges challenges specific 1
challenges for delivery
~._— via TPO
General HEI-side Firm-side
challenges challenges challenges
Mode2 specific General
challenges
Institutonal challenges
challenges /
Challengs for practising - . !
Organisational teachi%gfocuged 1A ~_Modhe~ﬁ specific Firm-side
challenge
challenges ~~_General collaborations ges challenges
challenges ‘ \
. HEI-side , .
HEIl-side Mode-1 specific challenges Det\(]zrﬁleigzgnc
challenges challenges / \
DeIivery—spQ: Firm|-side General Del(i:\r’]zrﬁ/eigzgﬂc Challenges
challenges challenges challenges pertaining to
\ delivery via faculty
General ; ifi Challenges
Challenges for hall Delivery-specific lel
delivery via faculty chaflenges challenges pertaining to

delivery via faculty

Challenges for
delivery via faculty

Figure A3 Thematic network first order theme: Challenges for practising tead¢bhiuged 1A collaborations

107



CHAPTER 4 RESEARCH PAPER-2

What are the determinants ofteachingfocusedindustry-academia

collaborations? Evidence from Indian Higher Education Institutes

Dhruba Jyoti Borah Silvia Massint and Khaleel Malik

Alliance ManchesteBusiness School, The University of Manchester, UK

ABSTRACT
Despite teaching being the main mission of most universities, Indasagemia (A)
collaborations for teaching have remained undsearched compared toAl
collaborations for research andr@preneurship. This paper explores the univetsirg|
and institutional determinants of teachifogused 1A collaborations in India via a mixed
methods approach. First, due to a lack of prior research on tedobisgd
collaborations between industand academia, we developed a list of Hidslel and
institutional determinants ofA collaborations and conducted 52 interviews with Indian
Higher Education Institutes (HEIs), companies and intermediary organisations to identify
the extent to which thegactors also drive teachirfigcused A collaborations. We then
collected data from the websites of 2,224 HEIs and estimateirdted negative
binomial regression models to examine quantitatively the influence of the factors
identified by the interview e s on HEI 6s propens-odused t o
collaborations with industry. We show that, among institutional factors, academic
discipline, government support in terms of establishing intermediary organisations,

HEI 6s | ocati on, hiptypean keynfprengagmglin teachiioguses!
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I-A collaborations. Among HEIl e v e | factor s, HEI 06s si ze,

academic embeddednes® the determinants tdachingfocused A collaborations

Keywords: teaching, industry academia laddoration, India, mixed methods

4.1 Introduction
Despiteteaching being the main mission of most universities, Incastagemia ¢A)
collaborations for teaching have remained undsearched compared toAl
collaborations for research and entreprenepr@taredo, 2007; Perkmann et al., 2013).
Recently this area has been investigated by Borah et al. (2018), who in the context of
India identified three modes of teachifoagused collaborations between industry and
academia with associated delivery altéines and explained how such collaborations
are utilised to develop Engineering and Technology (E&T) graduates for research and
development (R&D) positions in the industry. TeacHiogused A partnerships enable
universities to strengthen critical resoes such as curriculum, faculty, and laboratories
(labs) which could enhance the teaching performance of universities in thietongon
the other hand, from the industryods per s|
receive R&Dready graduates dt¢ end of their university education which could reduce
ontthejob training costs. For policymakers,Al collaborations in teaching help in
strengthening human capital for innovation and by bridging skill mismatches in graduates.
Thus, teachingocused 1A collaborations can bring a number of benefits to the
participating firms, universities, and local, national or regional innovation systems. It is,
therefore, important to investigate the determinants of such teafduunged 1A

collaborations so that nessary inputs could be offered to universities, industries, and
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policymakers and favourable policies <can

uni versitieso6 participation with such coll
In the last two decades, a significaarhount of scholarly attention has been

devoted to understanding the predictors of research, consulting (R&C) and

entrepreneurshifpcused 1A collaborations (Perkmann et al., 2013) using varied

theoretical lens such as the institutional theory (Hemmait,é&2014; Hong and Su, 2013;

OwenSmith et al., 2002), resourtrased view (Giuliani et al., 2010), ambidexterity

(Sengupta and Ray, 2017), and absorptive capacity (Sdgjaseo and Arauz&arod,

2008) and aggregating finhevel, universitylevel and imlividual academidevel data.

While the list of such determinants eAlcollaborations in R&C and entrepreneurship

is extensive, the extent to which these predictors also drive teddoumsed 1A

partnerships is still unknown particularly because tewgfucused collaborations

between industry and academia is a recent proposition and lacks explorations of

predictors. This study, designed in the context of India, aims to investigate the factors

influencing universiti-o@®dHp cotbapoeations. Thig t o f

paper uses mixed methods by collating data from qualitative interviews and quantitative

data from 2,224 Indian Engineering and Technological (E&T) Higher Education

Institutions (HEIS). First, we reviewed the extant literatureteachingfocused 1A

collaborations and the H&l e v e | and institutional predic

research, consultancy and entrepreneusiigpsed industrial collaborations and then

conducted 52 interviews in India to identify if the factorattivere identified as drivers

oflFA col |l aborations in R&C and entrepreneur

teachingfocused collaborations with industry and also to uncover the existence of

additional unknown factors. Then, we test these factong uata from the websites of

2,224 Indian HEIs. We show that, among institutional factors, academic discipline,
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gover nment support, HEI 6s | ocati on, auton
HEI 0s e ngage méocused industriadl ecllabdrainsm \mong HElevel
factor s, HEI 6s si ze, quality, i ndustri al
collaboration with industry in teaching. By examining factors influencing teaching
focused 1A collaborations, this paper not only contributes to tleevgrg research on |

A collaborations for teaching but also offer recommendations to policymakers, HEIs and
firms on how to develop a favourable environment for teacfongsed {A
collaborations.

Emerging countries like India present a more appropredearch setting for
exploring teachingocused collaborations because, in these countries, most universities
are teachingpnly universities (Liefner and Schiller, 2008; Shin and Jung, 2014) unlike
advanced countries, where universities are expected tstisubstantial time and
resources in the other two missions: research and entrepreneurship. Therefore,
universities in emerging countries are likely to prefer developing teatbaonged
collaborations over industrial collaborations for research and eet@pship.
Furthermore, Perkmann et al. (2013) recognise the USA and European countries as the
most commonly chosen countsgttings in studies exploringA collaborations and term
the contributions covering ot hestigatrgéhe gr aph
predictors of 4A collaborations in teaching at Indian HEIs, we contribute to tAe |
literature by offering some geographic diversity.

The rest of the paper is organised in the following order. Section 4.2 discusses
literature on teachinfpcused 1A collaborations and the determinants ofA |
collaborations. Section 4.3 offers insights into the methods used for data collection and

analysis for testing the effect of the determinants-Afdollaborations specifically on
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teachingfocused 1A collaborations. Section 4.4 shows the results and Section 4.5

discusses the implications of the results to research and practice.

4.2 Conceptual Background and Literature Review
4.2.1 Teachingfocused FA Collaborations
In this section, we recall the di@ition of teachingfocused 4A collaboration and briefly
highlight the collaboration modes. Teachiiogused 1A collaborations are those
partnerships between universities and firms that are targeted towards strengthening the
first and foremost mission afniversities, i.e., teaching (Borah et al., 2018; see also
Laredo, 2007). Borah et al. (2018) studied teacioegsed 4A collaborations in India
and identified three modes in whichAlcollaborations in teaching usually take place:
Mode-1: firms offerng courses to students as a part of the curriculum; Nodiems
offering courses to students external to the curriculum; and Modiems offering
projects to students. These three different modes of teafduonged collaborations with
industry bring dverse benefits to HEIs. In Modke collaboration, HEIs upgrade
curriculum to match the industryds needs
Through Mode2 collaboration, HEIs are able to train graduates in corporate R&D skills
that are externato the curriculum. In Mod@ collaborations, HEIs benefit from
dissertation projects that are performed by students with the firms in terms of

opportunities to commercialise the outputs of the projects and generate publications.

-

C

Borah etal. (2018)showh at t he acti vities could be del

faculty; compani es {artptraimerse mpl oyees, or t hi

Delivery of industrial training programmes to students by faculty is done in two
steps. In the first step, faculty get traineg the partner company in respective

technologies and then the faculty train the students and/or set up and operate the
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laboratories. In this process, HEIs are able to develop the quality of the faculty required
by the partnership, which becomes a critiéal e sour ced (Barney, 19¢
focused 1A collaboration, Borah et al. (2018) refer to only those collaborations that
require formal agreements (Schartinger et al., 2002) between the university and the
company. Therefore, informal collaborationcdu as facul tyods -attenc
organi sed seminars and workshops and dper
al., 2013) which include interactions between industry employees and academics for
training students via guest lecturers and gstudeternships are not considered as a
teachingfocused A collaboration. Since the decision to engage in teaefuogsed
collaboration with companies requires an Helel decision rather than the individual
academic decision, it would be expected thastly HEHevel and institutional factors
wi || deter mi ne HEI 6-®bcusedigdastrial modlabdrationsrathiere a ¢ h |
than individual factors.

The following section offers an overview of the HEVel and institutional
factors that have been amptually or empirically identified in prior studies as the
predictors of HEI 6 s e ngag efotased collaboratién& C a n d
with industry, which are then used as references in setting questions for the interviews to
explore which of thesé act ors coul d also potentially

engage in teachinfpcused industrial collaborations and how.

4.2.2 Determinants of 1-A collaborations

The resourcdased viewRBYV of the firms (Barney, 1991) and universities (Powers and
McDougall, 2005) and institutional theory (North, 1991) are the two theoretical lenses
that have been widely used in the study of predictorsfotéllaborations (Giuliani et

al., 2010). Drawing on RBYV, scholars have explained the influence of resources and
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capabilities of the involved partners i.e., the individual academic researcher (Boardman

and Ponomariov, 2009; Giuliani et al., 2010; Perkmann et al., 2011), the university
(D6Este and Patel, 2007, Musci o et oal ., 2
and Chakrabarti, 2002; SegaB&asco and Arauz&arod, 2008). On the other hand,

scholars grounding research on the institutional theory, tend to focus on studying the
effect of formal institutional settings in the geographical location of the focal
organisations, government support in the form of subsidies, grants, the establishment of
intermediary boundary organisations, competition and academic disciplines (Bekkers

and Freitas, 2008; Martinelli et al., 2008; Ow@&mith et al., 2002), and informal
institutions such as culture (Hemmert et al., 2014) in facilitatAgcbllaborations for

R&C and entrepreneurship.

HEI -level determinants of-A collaborations

Among HEHevel factors, the size of the department/HEI has been established as a key
determnant of FA collaborations in R&C. Schartinger et al. (2001) report-shdped
relationshinp bet ween depart ment 0s si ze a
collaborations with small and large departments being more likely to engage in industrial
collabaations compared to the meditsized ones. Large departments usually possess
the required physical resources such as technology transfer offices, and laboratories as
well as tacit resources such as knowledge and experience that are critical to initiate and
sustain industrial collaborations. Also, large departments are able to balance out excess
teaching and publishing activities even if some academics are involved in industrial
research and consultancy (Schartinger et al., 2001). Additionally, large
departnents/universities possess a better diversity of subjeets and faculty, higher

visibility and social capital within the industry (Muscio et al., 2013) which may attract
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firms for possible collaborations. On the other hand, small departments may exhibit
high degree of specialisation in a niche research domain which might be attractive for
firms interested in that specific domain (Schartinger et al., 2001).

The ef fect of HEI 6s/ depart mentso gua
HEIl/department to form indusal collaboration shows mixed results. Muscio et al. (2013)
identify scientific excellence as a prerequisite f@ tollaboration stating thatigh-
guality academics are more likely to identify commercialisation opportunities in the
market. The presencef O0st ar scientistsd in a departn
funding, particularly within the physical and engineering science disciplines (Perkmann
et al ., 2011). From a lghdublity bnoversitiesiame gblef i r mo
to dffer capabilities and resources to achieve the objectives of an industrial project. That
is why, R&D intensive firms with relatively higher absorptive capacity seemefeipr
collaborating withhigh-quality universities, even if they have located abroaalfisen et
al., 2011). However, the positive effect of departmental/university quality on the
university's propensity to collaborate with industry may only hold for specific types of |
A collaborations. Researchers frdmgh-quality universities tend to hahigh ambition
and ability to pursue highly advanced research and may prefer engaging in joint research
with indugry, while researchers fromow-quality universities may prefer involving in
consulting collaborations which require only probieaiving skils (Giuliani and Arza,
2009) . Ot her studies (e.g., DOEste and Pa
correlation between the departmental quality and their propensity to collaborate with
industry citing two key reasons. First, academics flagih-quality universities may
perceive time spent in industrial R&C and entrepreneurial initiatives as the time lost to
publish peereviewed articles. Secont@ljgh-quality universities are less likely to be

solely dependent on industrial funding due to actegsublic funding, particularly in
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countries where public funds are allotted competitively based on the quality of research
undertaken by universities. However, fow-quality universities, in the absence of
public funds, privagietyandeingl icomil damae Ar z
Schol ars also argue that uni versities?o
i.e., prior experience of engaging with industry in R&C and entrepreneurship
coll aborations al so enhancefturelnelationshipsi t i es
with industry. Prior experience oA collaborationcanbeseenasa r i t i cal det er
of success andifi | ur es of s u(@Bureg atali2010, p.860) isikca ot O
organisations (firms and universities) belongto difent &éi nsti t uti onal
1997), possess different expectations from the alliance, work at a different pace and
possess different research priorities (Bruneel et al., 2010). While a university may be
interested in academic publications from tb#aborative project, the industry partner is
driven by commercialisation and financial incentives and prefers confidentiality and
protection of data (Looy et al., 2003). Prior experience in collaborating with industry may
facilitate establishing trust i the industrial partners and vice versa (Hong and Su, 2018;
Petruzzelli, 2011), overcoming conflicts arising from the differences in institutional logic
(Bruneel et al., 2010). Indeed, Petruzzelli (2011) finds evidence of a positive association
between pi or ties with industry and wuniversi
Moreover, prior experience of collaborating with industry allows academics to develop
extensive networks in the industry (Giuliani et al., 2010; Landry et al., 2006) in terms of
6tati onal soci al capital é (Moran, 2005)
collaborations (Steinmo and Rasmussen, 2018). Also, often there exists a communication
gap between the industry and universities
and if such activities could be of any value to them and vice versa (Schartinger et al.,

2001) . Uni versities?o experience I n col |
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commercialisation activities may bridge this communication gap and may initiate further
collabortions with industry. The information gap between industry and universities can
also be bridged through trustees and university alumni that are active in the industry.
Mathies and Slaughter (2013) observe that trustees in American private research
universties act as a channel between states and university and reports that universities
with trustees that hold important positions in the industry receive more industrial and

federal funding than universities without indus#f§iliated trustees.

Institutional determinants of 4A collaborations

The role of institutions has been recognised as a central factek icollaborations.
Institutional support may come in the form of funding, subsidy and incentives for joint
projects between industry and academia (Raudk Leydesdorff, 2010; SegaiBdasco

and ArauzeCarod, 2008; Szics, 2018), through the establishment of intermediary
structures such as research parks (Cox et al., 2000) and boundary organisation such as
consortia (Johnson, 2008; Perkmann and Schildt5R0university research centres
(Ponomariov and Boardman, 2010), incubation centres that organise boot camps,
elevators pitches and business plan ¢tayfer, 201% to bring industrial and academic
organisations closer. Federal funding ofters ast thefacilitator of FA collaborations.

For instance, due to the existence of Wine Industry Network of Expertise and Technology,
a funding organisation that sponsors applied research on wine, the propensity to pursue
joint applied research with industry hasrieased considerably among South African
universities (Giuliani et al., 2010). On the other hand, Ponomariov and Boardman (2010)
show that academics with affiliation to university research centers are more likely to

collaborate with industry than those vatht.
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The influene of academic discipline ohA collaborations has been well
acknowledged by prior studies. Research shows the propensity to collaborate with
industry to be highest among scholars from applied disciplines, in particular, engineering
and echnological disciplines (Bekkers and Freitas, 2008; Martinelli et al., 2008; Lee,
1996). Based on a study conducted in Austria, Schartinger et al. (2002) report a positive
association between the employment dynami
knowledge interactions with universities, in particular, technological inno\-atimen
sectors that are characterised by frequent changes in technology, require novel
technological ideas and skills also bound to change (Desjardins and Rubenson, 2011;
Vona am Consoli, 2014) which may motivate universities to involve in knowledge
interactions with industry. The specialisation of countries, regions and universities in a
specific field of research may also prompt companies to engage in collaborations in
specifc domains. That is why, in the contexts of Kenyan universities, Muriithi et al.

(2018) observe the propensity to collaborate with industry to be higher among academics
from agricultural science and natural science than engineering disciplines, due to the
extensive experience of Kenyan universities in agricuitetated research. In addition,
the use of knowledge transfer channelsAndollaborations could vary across disciplines.
Bekkers and Freitas (2008) findormtsadtend, |
6coll aborative and contract researcho6é6 and
transferring knowledge from university to firms irAlcollaborations taking place in
biomedical, chemical engineering and computer science disciplines (@eatepts and
licensing) while for material science, the preferred knowledge transfer channel is patents
and licensing.

The geographical positioning of HEIs also plays a vital role in developing R&C and

entrepreneurshifpocused 1A linkages (Youtie and Shap, 2008). Close geographical
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proximity allows face to face meetings between the partner HEI and firms, which is a
prerequisite for the exchange of tacit knowledge (Vasileiadou and Vliegenthart. 2009).
Studies on clusters and regional innovations systemasrt universities asth@p r i me
sources of locally sticky knowl(eDdegbeE satned ett
al., 2012, (b41). Thus, firms that are new to clusters tend to collaborate with universities

to access uni ver dge and sogabnetwarkc Additioralty,anlthe kaseo wl e
of entrepreneurshifpcused collaborations, finding an investor becomes easier for
university spirouts if the university is located in an industrial cluster (Storey and Tether,

1998). Also, geographical @ximity offers necessary continuous and frequent
interactions between the involved partners, enabling the partners to develop trust,
overcome the barriers posed by difference

2016).

4.2.3Summary of Literature Review

From the above discussion of the literature on predictordafdllaborations, discipline,

uni versityos |l ocati on, gover nment suppor
establishment of intermediary boundary organisatiamsidentified to be ifluential
institutional factors for universitieso p:
projects. Among HElevel factors, department/university size, quality, and industrial
embeddedness measured in terms of prior experience of workingnaitstry, links

with industry through trustees, alumni holding the top positions in the firms, are
recogni sed as t he determinants of HEI 6s
entrepreneurshifocused projects. Irthe following sectionswe examine if these

universitylevel and institutional predictors of-A collaborations in R&C and
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entrepreneur shinp al so dr i v docusedE Industrial i nv ol

partnerships.

4.3ResearchDesign and Methods
This paper uses 6complneeatalnliogytexplorethecHEH met h c
level and institutional determinants of teachfogused {A collaborations at Indian E&T
HEIs (therein HEIs). Data collection is developed in two stages. In the first stage, we
used existing literature on the predictood I-A collaborations in R&C and
entrepreneurship to develop a list of HEVel and institutional variables that may also
influence HEI 6s p-focused mdugtralt collaborations. ThHerevaec h i n g
conducted 52 interviews among HEIs, corporatiand policy organisations to identify
which of these factors actually drive teachfingused A collaborations and how. Once
the factors have been identified, we develop our testable model (Biguositlining the
expected relationship between the HEeé v e | and institutional
propensity to form teachiafpcused collaborations with industry. The model is then
tested through the estimation of zénflated negative binomial regression models on

data gathered from the websites of 2,224dndEls.

4.3.1 Stagel: Finalisation of Independent Variables andTestableM odel

We interviewed 12 private companies and nine public and private HEIs that actively
engage in teachinfpcused 1A collaborations (seeAppendixA for interview
guestionnaireand AppendixB for interviewee details In total, 52 interviews were
perfor med. The intervi eswereusctwe rachdedaied Ok
guest i on s-gructuréchqgeestore melped us to understand to what extent and

how the determinants dR&C and entrepreneurshipcused 1A collaborations also
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drive collaborations between industry and HEIs in teaching. The interviewees identified
four HEI-level factors size, quality, academic research, and industrial embeddedness,
and three institutionafactors discipline, location, and availability of government
support, as the primary determinants of teaclmegsed {A collaborations. The
majority of the interviewees suggested that trustees and alumni of HEIs hardly contribute
to the initiation ofteachingfocused collaborations with industry. On the other hand,
openrended questions were asked to explore if any otherléiel and institutional
factor facilitate or hinder the initiation of teachifcused 4A collaboration. This led us

to identify an additional HElevel factor HEl 6s academi c embeddec

institutional factors as the predictors ofteacHing cus ed <col | abor ati ons
autonomy and ownership type. The idlerview
Table4.1HEI-l ev el and institutional factors recognised L

engagement in teachiffgcused 4A collaboratiort®

Variables Effect on occurrence ofA
collaborations

HEI-level determinants

Size 17 1
Quality 9 19
Engagement in academic research 9 18
Industrial embeddedness in terms of engagement in 31 0
industrial R&C

Industrial embeddedness in terms of engagement in 22 0
entrepreneurship

Industrial embeddetess in terms of trustees who hold top 3 0
positions in the industry

Industrial embeddedness in terms of alumni who hold top 1 0
positions in the industry

Academic embeddedness (linkages with other HEIS) 19 0

Institutional determinants

Location (n industrial cluster) 38 0
Discipline variety 23 0
Government support (establishment of intermediary 22 0
organisations)

Public ownership of HEIs 0 22
Academic autonomy 29 0

1n total 52 interviews were conducted. In Table, we aly document those responses, where factors
are acknowledged to be enabler or inhibitor of teachiiegsed 1A collaboration and the responses that
did not acknowledge any influence of these factors have been excluded.
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Identifying HEI -level determinants of-IA collaborations from intervigvs
HEI 6s si ze
Interviewees from firms suggested thatlaborations with larger HElallow themto
reach out to a higher number of students and to train them with little marginal cost.
Additionally, in large HEIs, the faculty size is likely to be biggerd so are the
cumulative networks and contacts in the industry, which could be leveraged to develop
collaborations with industry in teaching. Further, HEIs with lesiged faculty are able
to share the load of teaching regular courses alongside indtlitrsinang programmes.
AWe have coll aborations with five comp:
courses to students. These courses are taught outside the curriculum hours to
students by our faculty. We could not have run 20 courses if we had a few
academics. The faculty need to attend regular training from the companies. If
few of them go for industrial training, the others cover up for their regular
teaching activitie Director, HEI-IV.
Following such arguments, we anticipate the role oftHEl si ze t o be a
to teachingfocused A collaborations.
HEI 6s quality
We received mixed responses to the questoh et her HEI 6s qual ity a
or inhibitor to teachingocused 1A collaborations. Firms may prefer collaboratinigh
high-quality HEIs because faculty from higjuality HEIs possess the required
6absorptive capacityd to first assimilate
offer them to students with the required quality. On the other hand, the role bfdHs
quality could be an inhibitor to teachifigcused industrial collaborations for two

reason®. First, considering recruiting graduates from higtality HEIs to be highly

20 These reasons are given by theitewees.
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competitive and costly, firms could opt for collaborating with Hguality HEIS in
teaching, developing the skill sets of students through such collaborations and then
recruiting these students by paying a significantly lower salary than that they would have
to pay for hiring graduates from higjuality HEIs. Second, highuality HEIsusually
possesses tip-date curricula, weltesourced labs, and higjuality faculty. Therefore,
they may not feel the need to seek industrial support to strengthen their resources for
teaching activities. Such strong reasoning drives us to anticigatetho | e of HE]I
as an inhibitor rat her t han a Haeused it a
collaborations with industry.
HEI 6s involvement in academic research
We received a mixed response t onacademiqgues
research facilitates or hinder its engagement in teadbimgsed collaborations with
firms. Researciiocused HEIs may show interest in developing teaching collaborations
with industry in order to get access to advanced lab resources andiahtiectinologies,
which could be utilised to generate academic research productivity. Additionally, the
exi stence of attractive industrial |l abs
attractinghigh-quality postgraduate researchers.
AWhi | e msofiware anfd hardivage we offer in the laboratories that we
establish in the universities are designed to skill undergraduate and postgraduate
students with practical hands experience, we also expect that such resources
will be used by facultyandposta duat e researchers-for
Manager, Firmillil.
On the other hand, lack of interest to participate in teaefniogsed
collaborations with industry may arise among reseéwchsed HEIls particularly

because teachiAfgcused collaboradns require a significant amount of time investment
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from faculty which may negatively influence their research productivity. Prior studies

(e.g., Marsh, 1984) also suggest a negative relationship between research and teaching
because the time devoted taching is time lost to research. This, combined with

i nterviewees06 argument |l eads us to assum
involvement in academic research and its propensity to engage in tetmhisgd
collaborations with industry.

HE | 0 sstrinl endbeddedness

Interviewees from FirniX highlighted that the starting point of collaborating with

several HEIs was mostly joint R&D, consultancy and technology commercialisation
projects. Such engagements allowed the company to involve UG and RGtstincthe

research projects and therefore to understand thegskl that the students may
experience as a result of the outdated curriculum and labs. This ultimately letKFirm

to guide the development of curriculum, labs, and libraries throughnitigion of
teachingfocused collaborations. Also, collaborations in industrial R&C and
entrepreneurship allow companies to involve in frequent discussions with the partner
HElI 6s faculty and vice versa. Such di sct
partnering for teaching activities e.g., establishing laboratories, and modifying
curriculum by themselves or to offer suggestions on possible firms that can be contacted

to coll aborate in teaching activities. Th
i ndustri al R&C and/ or entrepreneurship w
propensity to develop teachifigcused industrial collaborations.

HEl 6s academic embeddedness

In India, often a particular business group establishes several private HElerentl

Indian states. Since such HElIs are controlled by the same group (or owner), they share

active linkages with each other, facilitating a high degree of information sharing.
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Therefore, it is highly likely that if one HEI from a group develops teacfonused

partnerships with companies and benefits from such partnerships, other HEIs from the

same group may also seek to develop similar collaborations. Additionally, from the
firmsd perspective, HEIl s with gbomtng af fil!/i
with onemembeiinstitute, the company receives access to a number of other HEIs to

offer their training programmes. Hence, we expect that the likelihood of developing
teachingfocused 1A collaborations increases for an HEI if it shares activiealges

with other HEISs.

Identifying institutional determinants of 4A collaborationsfrom interviews
Discipline
The discipline vari et y-foousedEdllabaratioma WiEIal s o d
offering courses in ne&&T disciplines alongside E&disciplines are preferred partners
for teachingfocused alliances because collaboration with such HEIs allows firms to
address interdisciplinary skill needs. For instance, the skill requirements for industry 4.0
technologies are highly interdisciplinaryjtiv applications in a wide range of sectors
from engineering to banking, and healthcare (Manogaran et al., 2017). Therefore, firms
may prefer to develop teachufigcused collaborations with HEIs that offer courses in
diverse disciplines.
ACIl i ent Bigdata and @oud computing solutions also include financial
organisations and healthcare organisations. We have developed different courses
on big data for students studying engineering and other domains such as
economics and medicine etc. Obviously,waild prefer collaborating with

colleges or universities that offer these courses alongside engineering courses so
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that we can address the skil-IManageror t age

Firm-V.
HEI 6s academic aut onomy
Practicing Model collaboation i.e., cedevelopment of curriculum wittheindustry, is
difficult for HEIs possessing very limited academic autonomy to modify curricula (Borah
et al., 2018). Academics from HiHll revealed that they were approached by Fifrto
co-develop and caleliver several electives in big data analytics within the undergraduate
programme in Computer Science and Engineering. Although the HEI was very willing
to modify the curriculum to include the electives suggested by the company, they did not
receive approal from their parent state university. We, therefore, anticipate a negative
relationship between the lack of academic autonomy of HEIs and their engagement in
Mode-1 collaboration.
HEI 6s | ocati on
The location of HEIs plays a crucial role in facilitatihé\ collaborations in teaching
particularly becausbeeing inan industrial cluster allows HEIs to reach out to a large
number of firms to develop teachufigcused collaborations. In order to sustain a
teaching collaboration, firms may need to send employe partner HEIs to jointly
devel op curricul a wi-1L bollabbEatiossy) train dacultyy angg (1 n
students (in Mod® collaborations), and design student projects for supervision (in
Mode-3 collaborations). The time and cost of performinghsactivities for firms reduce
when the partner HEI is located in an industrial cluster with sound transportation
connectivity. For instance, firms with subsidiaries located in all major industrial clusters
in India are able to develop and maintain teagfiotused collaborations with HEIs
through subsidiaries located in the same cluster as that of the partner HEIs. Additionally,

being located in industrial clusters also offers HEIs access teghirtg organisations,
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which can be used to offer trainingopgrammes from partner firms to students without
the involvement of faculty. Therefore, we expect a positive relationship between HEIs'
location in industrial clusters and their propensity to form teaetuogsed
collaborations with industry.

HEI 6s hpwvner s

HEI 6s ownership (public versus private) S
want to pursue collaborative activities in teaching. According to the interviewees from
industry, collaborating with public HEIs requires firms to undergo atgdeal of

paperwork and bureaucracy, which can be avoided while collaborating with private HEIs.
Therefore, it is likely that firms will show more willingnesscollaborating with private

HEIs in teaching. Further, public HEIs may not allow faculty tb igeolved in the

delivery of forpr of it I ndustri al training program

(Borah et al., 2018), which could | imit
students at public HEIs. Therefore, we envisage that publis Wil be less likely to
engage with industry in teachiigcused collaborations.

Government support: setting up intermediary organisations

While the GentralGovernmenbf Indiahas not made any initiative to promote teaching
focused JA collaborations, site governments have been found to be very active in this

regard. For instance, Telangana Academy for Skill and Knowledge (TASK), a skill

enhancement initiative from the State Government of Telangana was launched in the year

2013 to facilitate teachinfpcused collaborations between HEIs located in the state of
Telangana with local and multinational firms. Few of the primary activities that TASK
does for promoting teachirgcused 1A collaborations is developing partnerships with

for firms, developing awaness about industrial training programs and laboratory

equipment from the partnering firms among HEIs through workshops and roadshows,
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and also help the interested HEI in choosing the appropriate delivery mechanism through
which the training programs frothe companies to the students of the HEI. TASK has
alsoitsowntraimr s, who havethe dterragiomeer @ ttrradinni ng
deliver the training programs to students at HEIs. Therefore, HEIs that are could use
TASKOs tr ai thetramingtfrom thdeecbmpanies to their students instead of
their faculty. Al so, such training progre
member HEIs a# highly subsidised rate compared to the market price. Therefore, we
assume that HEIs witlaccess to such government initiatives that are organised to
enhance -A collaborations in teaching activities are more likely to collaborate in
teaching with firms.

Figure 4.1visualises the expected HEgvel and institutional determinants of

HE | 0 s ipgti@ninteacbingocused A collaborations.

HEI-level factors

A HE&si @)

A HE&qual)ity

A HE&i nvolvement [in academic

rese@rch N

A HE&Bacademic el(nb(}dd‘ednessHEa;propeos'enga

A HE&i ndustri al (embed‘d\edmetsesac.fhdmlgsed
\\\ coll aborations
3 in Mbde

Institutional factors ,,/' A in Mbde

A HE&Gacadamt orom e A in Mbde

A Di scivplriireea y ( +)--7

A Locat(i+9n

A Government+)support

A HE&pubi ¢ owRership

Figure 4.1 The expected HElevel and institutional determinants of teachfogused industrial
collaborations

4.3.2 Stage2: Validation of the TestableModel
We collected data from the websites of 2,224 Indian HEIs and estimateohitaied
negative binomial regression model to investigate if the-leddl and institutional

factors identified by the interviewees do
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collaborations in teaching. The list of Indian HEIs was extracted from the All India
Counci | for Technical E d u c ightern edutaiien HEIA | CT E)
published on the website of AICTE in the year 2@047. AICTE is a nationdevel

public statutory body and is responsible for accrediting undergraduate and postgraduate
programmes in Indian HEIs. The criterions used to select tlevam HEIS for

conducting the analysis for this paper are offering undergratiuate e | O Engi neer |
Technol ogyd programmes. The search result
screening the websites of each of the 3,013 HEIs. However, the vgetisE84 HEIs

were either norexistent or seems incomplete (do not contain basic information such as
courses offered, disciplines, and the number of enrolled students etc.) and therefore, were

not considered. Additionally, 91 HEIs were not considered falyais due to the

outdated nature of the websitesMoreover, few years are required to develop networks

in the industry and to initiate collaborations capitalising on such networks. Hence, HEIs
that are | ess than 3 ye aeddodfurthdr dnalysis.0The HE I s

final sample comprises 2,224 HERgure 4.2visualises the sample selection process.

21 A website is termed as outdated if the website has not been updated in the 12 months prior to the date of
data collection. We |l ook for Ol ast updated dated w
the absence of such a date gheck if any new material has been uploaded on the website during the past

12 months.
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a and Tether,e2016)] nmegnd to lfe RIsed @ a communication

channel to facilitate the flow of information from the organisation to the outside world

including

potent.i

al c |

ent s. The

nf or mat

in nature, mostlhstresses on those features that the organisation wants to communicate

externally and could be attractive from a marketing perspective (Pina and Tether, 2016).

HEIs are expected to showcase their industrial collaborations in teaching as this can

enhanceheir image to prospective students and faculty. Students could be interested in
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joining an HEI that offers industrial training programmes as a part or outside the
curriculum in order to enhance employability for R&D positions in the industry. Also,
such cdaborations may entice prospective faculty to join the HEI because by
participating in such teachirfgcused collaborations with industry, faculty would be able

to gain competence in new industrial technologies and develop relational social capital
in theindustry for future industrial research and entrepreneurial endeavours (Borah et al.,
2018). The information shown on the websites is likely to be reliable as it contains the
names of the partner firms and the partner firms may object if misinformatonvsyed
through the website.

A typical HE I website has thed,foll o
Admi ssions/ Courses Of f erbeldrdd, r atsD e puacrt tumeen/ tFs
060Col |l aborations/ MoUs/ Partnershipso6UsooTr ai
webpage¥. We checked each webpage for the need
and computetb ased met hodsd (Pina and Tether, 20
search engines, letting us search directly for the required information. Further, we
analsed the attachments in the form of documents and spreadsheets which include the
HElI 6s syl l abi, vision document, training a
Also, we followed the outgoing hyperlinks (Heimeriks et al., 2008) from the HEI teebsi
to see if the teaching collaboration activities of the HEI have found mention in outer

sources such as news reports and the partn

2 6Aboutd webpage wusually <contains information hi
mechani s m, and vision of the HEIncludes ifdrmatiensomthen s/ Co u 1
student enrolment numbers, admission procedure, academic committees, fee structure, academic calendar,
and rules and regulations of the HEI. 6Department
including facultydetdis. O Researchdé webpage contains informati
conducted by t he HEI . Ol nfrastructure/ Facilities
infrastructure available on campus including labs, library, accommodatiorssfitmel sports facilities,
research centres and entrepreneurship cell s. 6Co
about the HEI 6s partnerships with external industr

webpage comprises mfmation about student placement statistics, job/internship, and industrial training
opportunities
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(Eisenhardt, 1989) i.e., to cregalidate the information retrieved fromh e HEI s 6

websites.

Operationalisation and reasurements of dependent variables

The websites of the 2,224 Indian HEIs have been analysed to count the number of
teachingfocused JA collaboration that the HEIs has made until the data collection date
and hrough which of the three modes, such collaborations have been practiced. The
process of identifying different modes of collaborations from the information provided

on websites is discussed in Appen8iXsee Tables B5, Bé&nd BY).

Operationalisation andneasurements of independent variables

HEI Size

The size of an HEI is measured by the number of enrolled students.

HEI 6s quality

This variable measures if particular HEIs are regarded as elite @lit®REIs in India.

For selecting elite HEIs in Indiased by Loyalka et al. (2014) that define elite HEIs as

highly selective admitting admit students only through the Joint Entrance Examination.
Based on this criterion, we consider 169 HEIs (7.59%) as elite HEIs.

HElI 6s engagement in academic research
Thisvariable can be defined as the extent o
measured by a) t he HEI of fers PhD progr a
intensity. We retrieved data on research publications of HEIs from Scopus database by
insertly t heir names as oaffiliation name?o. R

calculated by dividing the total number of papers published by the HEI until the year
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2016 by the age of the HEI wuntil 2016. On
is a binary variable. 351 HEIs (15.78%) are found to be offering PhD programmes.

HEl 6s academic embeddedness

This variable measures the degree of HEIS' embeddedness in the academic community.

If an HEI belongs to a group of HEIs, we consider the HEI fodssessing active linkage

with other HEIs and highly embedded in the academic community. We found 341 HEIs
(15.38%) to be academically embedded.

HEl 6s industrial embeddedness

This variable measures the degree of HEIS' embeddedness in the industrial dgmmuni
measured using two swariablesHEI 6 s engagement i n indust
engagement in entrepreneurship. An HEI is assumed to have engaged in industrial
research and consultancy and entrepreneurship if the HEI has dedicated stffotures
handihg t hese activities such as a O0technol o
and d6dentrepreneurship devel oqBfoeeramplesefl | 6 et
such infrastructure developed by Indian HEIs for industrial R&C and entrepreneurial
activities). Based on this criterion, we found that 337 HEIs (15.15%) engage in industrial

R&C and 383 HEIs (17.22%) participate in entrepreneurship.

23 A dedicatednfrastructurefor industrial R&Cact as an intermediary organisation between industry and

HEIls; possess fulime employees responsible forganising networking events with firms, screening
technol ogies developed within the HEI t hglop can Dbe
destinationd (Woolgar, 2007) for firms to find ap
propos#s for external funding and developing joint research contracts, consultancy contracts and licensing
agreements between the HEI and external organisations (Kenney and Patton, 2009; Perkmann et al., 2013).
Similarly, a dedicated infrastructure for entrepgarship assistin organising entrepreneurtahining to

students, offering platforms to students and faculty to showcase their prototypes and through organising

boot camps, elevator pitches and business plan competitibepnesence of venture capitds and other

financial organisations (Hayter, 2016; Mian, 1997; Wright et al., 2006). Such a structure may also allow
external startps to access office space, library, and intellectugl@uvailable orcampus (Jacoét al.,

2003).
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Government support: setting up of intermediary organisations

The variable measures if the HEI has ascts governmenrsupported intermediary
organisations which promote the development of teaetnogsed 1A collaborations.

TASK is the only intermediary organisation that has been found to be active in these
initiatives. As the operations of TASK is onlynited to the state of Telangana out of 29

states in India, we consider an HEI to have access to TASK if it is located in the state of
Telangana. In total, 217 HEIs (10.7%) have access to the support that TASK offers for
teachingfocused 1A collaborations

HEI 6s | ocati on

This variable measures if an HEI is located in an industrial cluster. In line with Sharma

et al. (2012), this paper considers Bangalore, Chennai, Delhi NCR, Hyderabad, Kolkata,
Mumbai, and Pune as the industrial clusters in India. 44% HI9.83%) are found to be

situated in one of these seven industrial clusters.

HEI 6s ownership type

This variable measures whether an HEI is owned and managed by government or by
private entities. In our sample, 1,986 HEls are private (89.3%) while 238%)@re

owned and managed by the government.

HEI 6s academic autonomy

This variable measures i f an HEI has acade
higher education system is mainly comprised of two types of HEIs: universities and
universityaffil i at ed HEI s. Uni ver si ti publici, n dlcwedda r @
uni verpshid | es6t &t epubligi vawenrds i0tpire sr@t(e uni vers

possess the required academic autonomy to design their curriculum. On the other hand,
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universitya f f i | i ated HEIl s (unl e $% whih arescontralelle 6 a u
and monitored by the state universities, are required to follow the curriculum designed

by the State Universities and therefore do not possess academic autonomgulive as

an HEI to possess academic autonomy if it is either a University or an autonomous

universityaffiliated HEI. Among 2,224 HEIs, only 274 HEIs (12.32%) have academic

autonomy.
HEI 6s discipline variety
This variable measurdise extent of variety preseintt he HEI 6s di sci pl i ne

an HEI to be diverse in the disciplines if it offers courses outside the mainstream E&T
disciplines, for instance, courses in humanities, sciememathematics.
Table 4.2 reports a summary of the definition andeasurement of the

independent, dependent and control variables alongside summary statistics.

22A ut o n o natusiisgdantsdtby the University Grant Commission, India to univeaffitiated
HEIs based on their experience and performance. These autonomous HEIs while possess academic
autonomy, are still controlled by state universities in financial matters.
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Table 4.2 Description and measurement of the independent, dependent and control variables

Variables Description Measurement Mean St. Dev  Min  Max
HEIl 6s si ze Size of the HEI Total number of enrolled students in the year 2016 217159 133525 230 18400
HEI 6s quality Quality of enrolled students 616 for elite HEIs, 606 0.08 0.26 0 1
HEIl 6s invol vement Availabilityof PhD programmesintheHE 616 i f the HEI offers Ph 016 0.36 0 1
research Intensity of involvement in academic Number of research publications per year (=number o 26.88 11084 O 1,849.7
research publications until 2016 divideddyE|l 6 s age
HEIl 6s academi ¢ e m Degree of linkages with other HEIs 616 if the HEI i s a memb 015 0.36 0 1
HEI 6s industri al Degree of HEI 6s inv16 if the HEI possess de 015 0.36 0 1
R&C handling industrial R&C
Degree of HEI &s inv16 if the HEI possess de 017 0.38 0 1
entrepreneurship handling entrepreneurial activitie5,0 6 ot her w
HEIl 6s academi c au Degreeofacademic autonomyoftheHEI 616 f or autonomous HEI s, 0.12 0.33 0 1
HEI 6s |l ocation Location of the HEI 16 if the HEI is Il ocated 020 0.40 0 1
NCR, Bangabre, Chennai, Hyderabad, Kolkata, Mumb
and Pune), 606 for priva
HEIl 6s ownership Ownership type of the HEI 616 i f aphbéicHHIEI6Q0& for pri01l 0.31 0 1
Government support Availability of government support for 616 if the HEI has acces 0.10 0.30 0 1
teachingfocused 1A collaborations TASK, 6006 otherwise
HEIl 6s discipline Degree of variety in the disciplinesofthe 616 i f the HEI of f e4& co 043 0.50 0 1
HEI d scipline, 6006 ot her wi se
HEI 6s age Age of the HEI The difference between the year 2017, in which the de 16.81 15.45 3 163
collection process was carried out, and the year in whi
the HEI was established
HEIl 6s gender Gender of students msiled to the HEI 616 if the HEI enrol onl 0.03 0.18 0 1
HEI enrol both male and female students
HEIl 6s engage rieueéd Number of teachingocused industrial collaborations develofsdthe HEI until 2016 0.98 1.71 0 20
industrial collaborations
HEIl 6 s engage ndicuséd Number of teachindocused industrial collaborations developed by the HEI until 2016 in Mode 0.05 0.27 0 4
industrial collaborations in Modg
HEIl 6 s engage ndiccused Number of teachindocused industrial collaborations developed by the HEI until 2016 in Node 0.45 1.40 0 9
industrial collaborations in Mod2
HEIl 6s engage rieumeéd Number of teachindocused indusial collaborations developed by the HEI until 2016 in M&de 0.08 0.56 0 16

industrial collaborations in Modg
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Operationalisation and Measurements of Control Variables

We include three control vari abl es: HEI 0 :
developed through the teaching cobaditions.

HEI 6s age

It is highly likely that comparatively older HEIs are likely to possess higher social capital

in the industry than newer ones, which is a prerequisite for rfosbllaborations (Hong

and Su, 2013). We, therefore, consider age asdaco ol vari able and cal
as the difference between the year 2017, in which the data collection process was carried

out, and the year in which the HEI was established. We found 1,028 HEIs (46.22%) to

be newly established HEIs with equal tdess than 10 years of age.

HEI 6s gender

In India, a number of HEIs enrol only women students. In comparison to male academics,
femal e academi csd engag eonesedtcollaboratidns is notd u st r
common (Tartari and Salter, 2015), suggestinat gender has a role to play HA |
collaborations. Based on this argument, we expect that firms may show less willingness

to engage with women HEIs in teaching coll
controlled here. We found that 77 HEIs (3#46enrol only female students while the
remaining HEIs enrol mixed gender.

Type of knowledge developed through the collaborations

We also control for the type of knowledge that is developed through the collaborations:
Information Communication and Techogly (ICT) knowledge and nelCT knowledge.

The type of knowledge is dependent upon th
consideracollaboration to be developing ICT knowledge if the partner company belongs

to the ICT industry and nelCT knowledge if the partner company belongs to Gt

sectors, which may include electrical, mechanical, automobile, civil engineering,
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chemical, and biomedical industries. In total, we found that 1,989 teaidunged 1A
collaborations have taken place at 8I#ito develop ICT knowledge, among which

96 collaborations are MoéE collaborations, 1,755 are Mo@ecollaborations and 138

are Mode3 collaborations (see Figure 4.3 and Figure 4.4). On the other hand, 127 HEIs
have developed 187 teachifarused industal collaborations for imparting nel€T

knowledge in students, among which 14 have taken place in-Wdd#t in Mode2 and

39 in Mode3.
2000 -
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1400 -
1200 A
Collaborations addressing
1000 - ICT skills
800 - & Collaborations addressing
non-ICT skills
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400 -
200 - Q
0 NN . NN e~
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Figure 4.3 Number of teachingocused collaborations (TC) in fifent modes developing ICT and ron
ICT knowledge in students
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Figure 4.4 Number of HEIs with teachinfpcused collaborations (TC) in different modes developing
ICT and norICT knowledge in students
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4.3.3 Model and Estimation
We use the zermflated negative binomial model to test the effects of-k¢kél and
institutional factors on HEG&sparticipation in teachinfpcused collaborations with
industry. Because our dependent variable is a count variahlppséive integer starting
from 0, usually both Poisson and negative binomial models are suitabéamdtysis
(Greene, 2008)However, in this paper we chodbkenegative binonal model ovethe
Poissonmodédue t o 6over di s p e arighled.a, dariande (201)is de p e
significantly greater than mean (0.97)he negative binomial models a more
appropriate model than Poissdor analysing dependent variabdethat areoverly
dispersedRamaciotti and Rizzo, 2015 he zeranflated modeivas preferred over the
standard negative binomial modrcause our dependent variabbatairs a substantial
number of zeroeghe mediarof our dependent variableGsvhich confirnsthe presence
of a significant number of zeros in the dependent vaidiibreover, we performed the
Vuong testto assessf the zereinflated modelis appropriate to analyse our davée
found significant Vuong statistidg-value<0.01) which suggesthatthe zereinflated
negative binomial modas a better fit to our datthan the standard negative binomial
model (Banerjee and Siebert, 2017; Ramaciotti and Rizz&)201

The zereinflated negative binomial model runs analysis in two stages. The first
stage of the model operates aesitcansitless@gli t moo
values of the dependent variabl e that ar e
identify those independent variables, al sct
to the achievement of ariable iourasenhisstageofd i n

zercinflated negative binomial model facilitated the recognition of factors that hinder

25We run robustness tests with the Poisson model and found the results to be consistent with that
obtained with the negative binomial model.
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the occurrence of teachifigocused <col |l aborations at HEI s
owner shipb6 as an i ndrgumentehatVirms shaavivatkef inteeeste d 0 |
in forming teachingocused collaborations with public HEIs due to a high degree of
bureaucracy present in such HEIlIs. Addition
as an inflate variable for the dependentvarb | e-16 Mod ¢ abor ati onsé c
restrictions imposed on neautonomous HEIs in designing own curricula.

The second stage of the zenflated negative binomial model operates as a
negative binomi al regression imode|] ioh @aon
original distribution of the dependent variable in the count data form. This stage helps
to identify the independent variables that lead to a higher frequency of events. In our case,
the second stage the model allowed us to wtaed factors that decide the number of

teachingfocused an HEI develop.

4.4 Results
4.4.1 Empirical Findings
Table 4.3 reports the descriptive statistics and correlation among the variables. Most
correlations are low with values within the rang@.4, Q4}. To check collinearly among
predictor variables, we further performed the variance inflation factor (VIF) test. We
found the range of VIF scores of our independent variables to be between 1.02 and 1.71,
which falls within the permissible limit, indidgag the absence of collinearity among

these variables.

140



Table 4.3 Descriptive statistics and correlation among variables

Sr.  Variables 1 2 3 4 5 6 7 8 9

No.

1 HEI size 1

2 HEI quality 0.27 1.00

3 HEI's offering of PhD 0.35 0.40 1.00
prog.

4 HEI's research 0.08 0.06 0.07 1.00
publication intensity

5 Inter-HEI linkage 0.09 0.03 0.00 0.00 1.00

6 HEI's involvementin  0.33 0.38 0.43 0.04 0.10 1.00
industrial R&C

7 HEl's involvementin  0.31 0.35 0.34 0.05 0.06 0.51 1.00
entrepreneurship

8 HEI's governance 0.07 0.29 0.34 0.06 -0.12 0.14 0.13 1.00
mechanism

9 HEI's academic 0.37 0.42 0.52 0.09 0.06 0.40 0.31 0.30 1.00
autonomy

10 HEl's location 0.22 0.05 0.09 0.04 0.06 0.10 0.10 -0.08 0.09

11  HEl's discipline 0.30 0.12 0.18 0.01 0.09 0.18 0.16 -0.03 0.19
variety

12  Availability of govt. 0.14 -0.05 -0.08 -0.02 0.05 0.03 -0.01 -0.08 0.03
support

13 HEl's age 0.29 0.28 0.34 -0.04 -0.06 0.20 0.20 0.33 0.26

14  HEl'sgender -0.07 -0.04 -0.07 -0.04 -0.02 -0.07 -0.03 -0.04 -0.06

15 Model collaboration 0.27 0.12 0.27 0.03 0.05 0.27 0.22 -0.03 0.40

16 Mode2 collaboration 0.32 0.14 0.15 0.01 0.26 0.28 0.25 -0.11 0.19

17 Mode3 collaboration 0.14 0.09 0.08 0.01 0.05 0.13 0.17 -0.04 0.09

Sr.  Variables 10 11 12 13 14 15 16 17

No.

10 HEl's location 1.00

11  HEl's discipline 0.10 1.00

12 Availability of govt. 0.30 0.11 1.00
support

13 HEl's age 0.10 0.06 -0.02 1.00

14  HEl's gender -0.01 -0.06 0.04 -0.07 1.00

15 Model collaboration 0.14 0.14 0.04 0.10 -0.03 1.00

16 Mode2 collaboration 0.20 0.18 0.12 0.06 -0.07 0.17 1.00

17 Mode3 collaboration 0.08 0.08 -0.01 0.07 -0.02 0.19 0.23 1.00

The results from the zetioflated negative binomial model are reported in Table

4.4. To control for the type of knowledge developed through the teafdtnged

collaborations, we performed the regression separately for collaborations enhancing ICT
knowledge and neiCT knowledge andhie results have been reported in models (2) and
(3) respectively. The results for the three modes of collaborations are reported separately

in models (1a), (1b) and (1c).

Among HEH e v e |

factor s,

t

h e

coef fi

c

i ent

(coefficient=0.0002, jwalue<0.01) for teachindocused collaborations. Therefore, the
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expected positive relationship between HE
teachingfocused industrial collaborations is supported, particularly for Mbdad
Mode-3 collaborations.

Overall, the coefficient of Hidused qual
collaborations. However, the coefficient is negative and significant (coeffieteds; p
value<0.1) for Model collaborations, suggesting that relite HEIs are more likely to
engage in curriculum edevelopment with industry than elite HEISs.

The coefficient of HEI 6s i nvolvement i
PhD programmes and research publications are not significant, indicatingpurtgop
our anticipation that researfbcused HEIs will show less propensity to collaborate with
industry in teaching.

The coefficient of inteHEI linkage is positive and significant (coefficient=0.73,
p-value<0.001), suggesting that academically emieedHEIs are more likely to form
teachingfocused {A collaborations with industry particularly in Modeand Mode3.

Both the coefficients of HEI&s invol vert
p-value<0.01) and entrepreneurship are positive andifsignt (coefficient=0.42; p

value<O0. 01) with HEI 0s -fecuasgdaiglesima ootlaborationst Bma c h i n

terms of the effect on specific coll abor at
industri al R&C i ncr eas eealahdBVodexscollphoratiorsb i | i t
whil e involvement in entrepreneurship 1 mp

teaching across all three modes.

Amongst the institutional factors, res
clusters holds a posigvand statistically significant coefficient (coefficient=0.45, p
value<0.01) for teachingocused collaborations across all three collaboration modes.

The results are the same for teacHiogused collaborations addressing both ICT and
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nontICT knowledge. 1l thus validates our assumption that HEIs located in industrial
clusters are likely to engage in a higher number of teadbitigsed collaborations with
industry than those situated elsewhere.

Vari ety in HEI 6s di sci pl icanterelationdhipr es a
(coefficient=0.27, pralue< 0 . 01) wi th HEI s0O0 pr ogoeusedi ty t c
coll aborations particularly for developi n;q
to collaborate in teaching with HEIs that offer courses inB& disciplines alongside
E&T disciplines.

The coefficient of availability of government support is positive and significant
for teachingfocused collaborations imparting ICT knowledge (coefficient=0.29, p
value<0.05) to students in Moe2 Therefore, ourssumption regarding the availability

of government support positively driving HEIs to collaborate with industry in teaching

is confirmed only in the context of ICT disciplines.

Among the institutional factors incl u
reggession model , HEI 0 s academic aut onomy
significant correlation (coefficient6.23, pvalue< 0 . 0 1) w i-itvblverkieBtind s n o n

Mode-1 teachingfocused collaborations with industry, offering support to our
presumption tat norautonomous HEIs are less likely to engage in curriculum co
development activities with industry.

On the other hand, the coefficient of governance mechanism is positive and
significant for Model (coefficient=4.67, yvalue<0.01), suggesting that plitbHEIs are
less likely to participate in teachirfigcused industrial collaborations in Mede

Among the <control vari abl es, we find
engagementonlyinMod® t eaching coll aboration. Final

possesses a negative and significant relationship with teafddnged collaborations

143



developing ICT knowledge in students, confirming a gender bias against female students

in (E&T) teaching collaborations.
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Table 4.4 Predictors of teachinfpcused 1A collaborations (Model: Zerinflated negative binomial regression)

Variables Teachingfocused 1A collaboration Mode of teachingocused 1A collaboration
(1) @) (3) (
. 4) (5) (6)
Entire sample ICT knowledge Non-ICT Mode-1 Mode-2 Mode3
knowledge

Independent variables
HEI-level factors
HEI 6s si ze 0.00 (0.00)**=* 0.00 (0.00)**=* 0.00 (0.00)**=* 0.00 (0.00) 0.00 (0.00)*** 0.00 (0.00)*
HEI 6s quality 0.06 (0.13) 0.05 (0.13) 0.38 (0.35) -0.45 (0.26)* 0.06 (0.13) 0.44 (0.37)
HEI 6s involvement i

Offering of PhD programmes 0.07 (0.10) 0.06 (0.10) 0.28 (0.30) 0.21 (0.31) 0.14 (0.10) -0.10 (0.34)

Number of research publications 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
HEI 6s academi c embe

Inter-HEI linkage 0.73 (0.08)*** 0.75 (0.08)*** 0.36 (0.24) -0.06 (0.24) 0.74 (0.08)*** 0.58 (0.25)*
HEI 6s industrial el

HEI 6s i niwnindustraliR&G1t 0.46 (0.10)*** 0.51 (0.10)*** -0.22 (0.32) 0.65 (0.29)* 0.42 (0.10)*** 0.26 (0.31)

HEIl 6s invol vement 0.42(0.09)** 0.41 (0.09)*** 0.71 (0.27)*** 0.49 (0.27)* 0.33 (0.09)*** 1.39 (0.25)***
Institutional factaos
HEI 6s |l ocati on 0.45 (0.08)*** 0.43 (0.08)*** 0.68 (0.23)*** 0.40 (0.21)* 0.40 (0.08)*** 0.73 (0.25)***
Availability of government support 0.24 (0.10)* 0.29 (0.10)* -0.39 (0.36) 0.20 (0.30) 0.27 (0.10)*** -0.30 (0.38)
Discipline 0.26 (0.07y** 0.27 (0.07)* 0.18 (0.22) 0.51 (0.28)* 0.21(0.07)*** 0.72 (0.24)**
Control variables
HEI 6s age 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.01 (0.00) 0.00 (0.00) 0.02 (0.01)***
HEI 6s gender -0.66 (0.23)***  -0.58 (0.23)** -20.11 (11436.71) -12.53(604.91.20) -0.65 (0.23)*** -0.40 (0.81)
_cons -1.17 (0.08)***  -1.23 (0.08)*** -3.72 (0.22)*** -2.33 (0.36)*** -1.16 (0.08)*** -4.55 (0.56)***
Inflate
Institutional factors
HEI 6s governance me¢1778 (876.89) 18.42(118450) 13.54 (454.13) 4.67 (1.10)**= 16.21 (471.94) 4.48 (4.40)
HEIl 6s academic aut «-0.84(0.50)* -0.65 (0.49) 0.61 (1.46) -6.23 (1.02)*** -0.70 (0.53) -0.94 (1.38)
_cons -17.60 (876.89) -18.25 (1184.50) -14.03 (454.13) 3.04 (0.35)*** -16.15 (471.9% -2.39 (5.10)
Number of observations 2,224 2,224 2,224 2,224 2,224 2,224
LR chi2 424.13 405.73 72.82 47.56 334.15 153.06
Prob > chi2 0 0 0 0 0 0

*if p<0.1, ** if p<0.05 and *** if p<0.01
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Table 4.5Predictors of teachinpcusedl-A collaborations (Model: Zerinflated Poisson regression)

Variables Teachingfocused 1A collaboration Mode of teachingocused 1A collaboration
(7 ©) 9) (10) (11) 12
Entire sample ICT knowledge Non-ICT Mode1 Mode2 Mode-3
knowledge
Independent variables
HEI-level factors
HEI 6s si ze 0.01 (0.00)*** 0.01 (0.00)*** 0.01 (0.01)* 0.00 (0.01) 0.01 (0.00)*** -0.01 (0.01)*
HEI 6s quality -0.01 (0.07) 0.01 (0.08) 0.01 (0.26) -0.45 (0.26)* 0.02 (0.08) -0.17 (0.23)
H E | dvelvernent in academic research
Offering of PhD programmes 0.00 (0.07) -0.03 (0.07) 0.23 (0.026) 0.21 (0.31) -0.03 (0.07) -0.27 (0.28)
Number of research publications 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.01 (Q00)
HEIl 6s academic embe
Inter-HEI linkage 0.36 (0.05)*** 0.38 (0.06)*** 0.32 (0.21) -0.08 (0.00) 0.40 (0.06)*** 0.66 (0.21)***
HEIl 6s industrial el
HEIl 6s invol vement 0.25(0.07)** 0.31 (0.0)**= -0.23 (0.27) 0.64 (0.29)* 0.25 (0.07)** -0.06 (0.27)
HEIl 6s invol vement 0.47(0.06)** 0.45 (0.07)** 0.67 (0.25)* 0.51 (0.26)* 0.39 (0.07)** 1.70 (0.26)***

Institutional factors

HEI 6s |l ocation
Availability of government support
Discipline

Control variables

0.29 (0.05)**+
0.19 (0.07)**+
0.24 (0.05)*++

0.00 (0.00)
-0.61 (0.21)**
-0.13 (0.07)*

0.27 (0.05)***
0.23 (0.07)***
0.24 (0.08)**

0.00 (0.00)
-0.53 (0.21)*
-0.22 (0.07)**

0.57 (0.19)***
-0.40 (0.33)
0.27 (0.20)

0.00 (0.00)
-14.87 (839.8)
-1.58 (0.26)***

0.43 (0.30)*
0.21 (0.30)
0.52 (029)*

0.01 (0.00)
-13.00 (762.8)
-2.28 (0.35)***

0.25 0.06)***
0.24 (0.07)***
0.19 (0.06)***

0.00 (0.00)
-0.58 (0.22)
-0.16 (0.07)

0.66 (0.19)***
-0.39 (0.34)
0.87 (0.23)***

0.03 (0.01)***
-0.39 (0.80)
-2.68 (0.29)**

1.95 (0.24)*++
-1.90 (0.25)***
-0.36 (0.09)***

2.04 (0.25)%+
-1.90 (0.26)%*
-0.41 (0.10)**

0.82 (0.38)*
-0.56 (0.28)*
1.57 (0.21)**+

4.71 (1.10)**
-6.25 (1.02)*
3.06 (0.35)%*

1.73 (0.23)**
-1.51 (0.24)%*
-0.37 (0.09)**

1.81 (0.51)**
-0.81 (0.29)**
1.52 (0.19)*++

HEI 6s age

HEI 6s gender

_Ccors

Inflate

Institutional factors

HElI 6s governance me
HEI 6s academic aut
_cons

Number of observations

LR chi2

Prob > chi2

2,224
347.77
0

2,224
316.31
0

2,224
316.31
0

2,224
47.19
0

2,224
230.51
0

2,224
148.91
0

*if p<0.1, * if p<0.05 and *** if p<0.01
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4.42 Robustness Check

For robustness check, we performed analyses on the same data ustiglatech
Poisson model and compared the results with those obtained from thmfletenl
negative binomial model. The results from the zaftated negative binomial regression

are reported in Table 4.5. The results are consistent between thafledenl negative
binomial and zeronflated Poisson model. For additional robustness check, we also
analysed the data using the standard negative binomial mod&hfdeeB8 in Appendix

B). Results from both zesoflated and standard negative binomial modelsficm

HEI 6s si ze, academic embeddedness, and
engagement in industrial R&C and entrepreneurship as thdeM&l determinants and

HEI 6s |l ocati on, availability of gover nme
autonomy a the institutional determinants of teachiogused 1A collaborations. The

only difference observed between the two models is that in the negative binomial model,
HEI 6s public ownership hol ds negative an
teachimg-focused collaborations taking place across both ICT and@omisciplines in

all three modes of collaborations, while in the zieftated model, we found the same
relationship only for Mod4d. collaborations. This difference appears because in the zer
inflated model, public ownership variable is inserted as an inflate variable and in the
negative binomial regression, it is considered as a count variable. Both results have
different interpretations. The negative relationship between public ownershigIsf

and Model collaboration shown in the results from the zieftated negative binomial

model suggests that public HEIs are unlikely to initiate Mbdmollaborations with
industry. On the other hand, the negative relationship between public owrdrslifs

and teachindocused collaboration demonstrated in the results from the negative
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binomial model suggests that public HEIs tend to engage in a lower number of teaching
collaborations with industry.

Il n addition, for t hmebeddddhhdss ®HEVND sas g
an HEI is involved in industrial R&C and entrepreneurship, it will have dedicated
structures or departments for handling industrial R&C and entrepreneurial activities.
However, one criticism of such an assumption couldhbé small HEIs may not have
the necessary funds or scale tewgetledicated infrastructure for these activities, yet they
may still engage with industry in R&C and entrepreneurship. On the other hand, large
HEIs are likely to possess the resources tagetuch infrastructure which may lead to
teachingfocused collaborations. Therefore, it is essential to understand if the positive
rel ationship observed bet ween t he HEI 6 s
involvement in teachingpcused industrial colladrations for the entire sample also holds
when only large HEIs are considered. To analyse this issue, we estimated separate zero

inflated negative binomial models for small and large HEIs. An HEI is considered as

6small 6 i f 1its st les$thantthe mean studemteemrdlment aumbee r |
across the 2,224 HEIls; 6l arged other wise.,
as small HEls and 1,400 HEls as | arge HEI

industrial R & C a maentrépEehedrship are positivevaadisgmificant
for large HEIs (see Table9Bn AppendixB), consistent with the results obtained for the
full sample.

Another issue is that the information retrieved from websites does not reveal

when the teachinfpcusel collaborations were formed. Since some of the independent

variables, in particul ar, -Mdaadnt)iswaddifidultst r i al
to understand if HEI 6 s i ndustri al embedd
entrepreneurship sharemao s al r el ati onship with HEI &6s p
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focused industrial collaborations or they have coevolved. To address this concern, we
estimated zerinflated negative binomial models separately for HEIs that were
established before and aftére year 2000. The main thought behind splitting up the
sample is that most teachuigcused collaborations must have occurred after the year
2000 since the majority of these collaborations have been formed by foreign MNCs and
MNCs started setting up tlieR&D subsidiaries in India predominantly after the year
2000 (Gerybadze and Merk, 2014; Zedtwitz and Gassmann, 2016). For newer HEIs that
were established pe8 000 (1, 522 HEI s) , it is possibl
industrial R&C and entreprenrship has coevolved with teachiftgused industrial
collaborations. On the other hand, for older HEIs, which were established before 2000
(702 HEI s) , It i s possible that such HE
entrepreneurship started prior to thengagement in teachiigcused collaborations.
Thus, the relationship between HEI &0s i ndu
R&C and entrepreneur shi p anfdcusdd Bnddstsial e n g a ¢
collaborations is likely to be a caussfectrelationship for older HEIs. Therefore, it is
essential to understand if the positive relationship observed between the two variables
for the entire sample also holds when only older HEIs are considered. The coefficients
of HEI 6s engag e nmedrehtreprenedirshg tane positive aR&significant
for older HEIs (see Table®Bin AppendixB), suggesting the existence of a positive
causal relationship between HEI 6s industr.i
in teaching with industry.

Lastly, to measure the quality of HEIs, we used the ranking of HEIs published by
national Institutional Ranking Framework, Ministry of Human Resource Development
of India. The ranking publishes a list of top 200 HEIs based on performance in five

dimensions: tedusng resources, research productivity, graduation outcomes, outreach
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and inclusivity, and perception among employers and academic peers. We considered
these 200 HEIs as elite HEIs and the remaining 2,024 HEIs aslit®REIls. However,

the results were tond to be consistent with those reported in Table 4.4.

4.5 Discussion
4.5.1 HEHevel Determinants of Teachingfocused FA Collaborations
The analysis of factors affecting teachiiogused 4A collaborations shows that, among
HEI-l ev el f act er gquality, ddademmis embeddedness, and industrial
embeddedness are the main drivers. SimilarAccbllaborations in R&C (Schartinger
et al., 2001), large HEIs show high propensity to develop industrial collaborations in
teaching as well. There could dede explanations for this result. First, collaborating
with large HEIs allow firms to roll out their training programmes to a large number of
students at a lower marginal cost. Second, large HEIs because of large faculty size are
able to balance excesshing load (Schartinger et al., 2001) that may arise from several
faculty member sd i n-focused industrial collabanationsh Ehirdt e a ¢ h
large HEIs are likely to possess greater visibility and networks in the industry (Muscio
et al., 2013)attracting firms to discuss opportunities for teaching collaborations.

We observed that neglite HEIs show higher propensity to form industrial
collaborations in Modd for curriculum cedevelopment and delivery. Elite HEIs
participate less in Mod# collaboration possibly because they mostly perceive upgrading
curricula in |ine with industrial needs a
HEIs are of highguality. However, such a perception could lead to a serious implication
f or t hreputdii@linghé longerm. Elite HEIs should realise that although students
enrolled in elite HEIs are of highuality, these students when graduated may not be

skilled in par with industryds requiremen
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needs.Thus, graduates from even elite HEIs may find difficulty in getting employed,
jeopardi sing these HEIs6 reputation among
other hand, on a positive note, relite HEIs have been found to be actively particizat

in curricula development with industry which is a positive sign for Indian higher
education system, where nefite HEIs are often criticised for operating with outdated
curricula (Loyalka et al., 2014). As the graduates fromelda HEIs form the marity

of the graduate pool in India, improvement in skills of the graduates froralitetEls

will help to reduce the negative perception about the quality of Indian graduate pool to a
large extent which may lead to increased foreign direct investr(i@dtsin R&D?S.

Our results show that high academic embeddedness of HEIs attracts corporations
for teachingfocused collaborations. A possible reason could be that collaborating with
HEIs with high academic embeddedness offer firms stiticturalsocial @pitaf’ (Lee,

2009) in the academic community, which could be exploited to establish teaching
focused collaborations with multiple HEIs and thus to reach out to more number of
students.On the other hand, in order to deliver training in Mdd&lode2, ard Mode

3, HEIs need to setp labs to allow companies to integrate compsypgcific
components to the training offered to students (Borah et al., 2018). However, HEIs may
find it difficult to raise funds to pay for the lab tools. If a particular HEI (s&}-H) is

able to access the labs established by the particular company at a nearby HEI {say HEI
B), the students of HEA could attend the training programs offered by the company at
HEI-B. Therefore, having good relationships with nearby institutes cbelg a
particular HEI to overcome the resource constraints for teaching collaborations with

industry. As mentioned earlier, joining a group of institutes allows developing further

26 Studies (Lewin et al., 2009; Mannimg al., 2008 show that talent availability in host countries drives
MNCs 6 Rshdingalecisions.
27 structural social capital of an organisation refers to the size and density of the social networks it holds.
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inter-HEI linkages. Alternatively, HEIs may also create linkages with cgleademic
institutions by collaborating in joint research (Jonkers and -Castro, 2013) and
faculty exchange/mobility initiatives (Edler et al., 2011; Horta et al., 2010), which will
not only assist them in enhancing research productivity and skillsudfyfdut also make
the HEI an attractive destination for industry to pursue teadoicgsed 1A
collaborations.

We found that HEI 6s industri al embedde
entrepreneurship projects facilitates teacHmzused 1A collabaations. The possible
reason behind this result is that prior experience with HEIs through R&C and
entrepreneurship collaborations could help to develop cognitive and relational social
capitd 2 (Steinmo and Rasmussen, 2018) between the company and HBin Wit
cognitive social capital, prior entrepreneurial and industrial R&C engagements assist
HEIs to understand the industrial technologies and skills that are in demand and identify
opportunities to collaborate with industry to upgrade labs, curriculunoanain faculty
so that the students can be equipped with the necessarget&ilAlso, through
collaborations in R&C and entrepreneurship, firms receive alfistn d i dea of H
institutional environment including bureaucracy, autonomy, and leadevdtiigh as our
resul ts show, may af fect HEI| 6 s -foeeised) a g e me
collaborations. On the other hand, industrial R&C and entrepreneurial initiatives with
HEIs could allow the firm to develop relational social capital with HEIs imseof
personalised linkages with faculty, their capabilities and to decide if these faculty
members could be used as delivery channels for any future tedobisgd

coll aborati on. So, HEI 6s i ndustri al R&C

28 Cognitive social capital refers to the shacednitive elements such as values, beliefs and npresent
in a networkrequired for a successfakploitation of the network benefitwhereas relational social capital
refers to the quality of personal relationships such as trust developed within a social ristab@giet
and Ghoshal1998.
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the channels through which the information and communication gap, which usually
exists between industry and academia (Schartinger et al., 2001) is bridged, leading to the
development of teachinipcused collaborations.

Another perspectiveto seethisresu i s t hat universdities?o
2 (industrial R&C) and missieB(entrepreneurship) strengthens misslofteaching).
The existing understanding, while limited, of the effectAfdollaborations in university
mission2 and missiof8 on misgon-1 is inconclusive. While studies (Acworth, 2008;
DOEste and Pat el -Acal@boratipnsin migswl andmsissior®te d |
benefit teaching activities through infrequent industry contributions to the teaching
processes such as guest leetuand occasional curriculum inputs, whereas Sanchez
Barrioluengo (2014) empirically documented a negative correlation between teaching
and the other two missions of universities. Our study provides a pivotal contribution to
this debate by showinga pogitte associ ation between HEI sb
in research and entrepreneurship and collaborations for teaching. The disparity in results
between our study and Sancke#a r r i ol uengob6s (20214) is prir
in the measurement opémalisation techniques used by the two studies for teaching
activities. We assumed industoyganised practices for enhancing the teaching quality
as a measurement of teaching while Sandwezioluengo (2014) considered the
magnitude of teaching actiies (e.g., student numbers and teaching revenue) as a
measurement of teaching. We argue that on
do not fully cover all aspects of teaching and future researchers should also consider
uni ver sityos drialdgraningprogranhmes afso as a mhaasure of mission

1 of universities.
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4.5.2 Institutional Determinants of Teachingfocused FA Collaborations
Among institutional factors, we found dis
and availability of govenment support to be the determinants of teachoegsed 1A
coll aborations while HEI 6s public owner shi

The number of teachinrfipcused 1A collaborations taking place at Indian HEIs
for imparting ICT knowledge to studentsresshadows those addressing G
knowl edge. We offer two justifications to
specialisation and the large agglomeration of MNCs and domestic firms in the ICT sector
(Kenney et al., 2013), the demand for i ICT domains is likely to be higher and the
strong competition for talent might have pushed corporations to use teéotusgd
collaborations with HEIs as a strategy to identify and recruit graduates. Second, teaching
focused collaborations with H&lcould be a response from the industry to the urgent
need for developing R&D manpower in emerging fields of ICT sector such as internet of
things (IoT), cloud computing and big data. This is in line with the argument that firms
in hightech sectorstetrdo be more dcommittedd to coll at
activities (Hanel and SRierre, 2006). We also found that firms imparting ICT knowledge
through teaching collaborations show more willingness to form such collaborations with
HEIs that offer ourses in diverse disciplines. This is possibly due to the emergence of
Industry 4.0, which has resulted in great demand for ICT knowledge across disciplines
(Benegovs8 and Tupa, 2017).

In line with previous studies (Youtie and Shapira, 2008) on the rolheo
geographical location of HEIs on R&C and entrepreneusiiupsed JA linkages, this
paper also recognizes the geographical location of HEIs in clusters as a key factor for
teachingfocused collaborations. It thus points to the possibility that Hiédated in

clusters have high visibility (Muscio et al., 2013) and therefore are able to find industrial

154



collaborators more easily than those located elsewhere. Being located in industrial
clusters offers opportunities to HEIs and firms to network witth edber, leading the

HEIs to develop more social capital in the industrial community and vice versa. On the
other hand, even if HEIs decide not to involve faculty as the delivery channel, the
companies can partner with thipdrty organisations (Borah dt,&2018) which can be
found in abundance around industrial clusters to deliver the activities pertaining to
teachingfocused collaborations.

Our results suggest that government support in the form of establishing
intermediary organisations such as TASK influential for teachindgocused 1A
collaborations. In India, TASK is the sole government initiative that aims to develop
collaborations between industry and academia. For HEIs participating in teaching
focused industrial collaborations, TASK offers sily and for the partner firms, TASK
of fers human resources that advertise t
deliver the training programs to students. In a triple helix structure, considering the
responsibility of an intermediary organigat is to provide economic benefits to industry
and university in the form of reducing transaction costs (Leydesdorff, 2000), we believe
TASKOs operation aptly fits the definit
institutional support and pcles in promoting 4A collaborations has been an
understudied di mension (Perkmann et al
facilitating teachingocused collaborations between industry and Indian HEIs,

contributes to fillig this research voidAs of 2018 TASK operates only in the state of

i O]

Telangana and promotes collaborations between HEIs located in the state of Telangana

and mainly ICT firms. It suggests that HEIs in other states will benefit immensely from
the existence of such policy initie¢s. However, at present TASK focuses on building

ICT knowledge only. NofiCT knowledge of graduates also needs to be developed in
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order to enhance human capital and technological capability across sé&toss.
intermediary organisations like TASK shdube given responsibilities to develop
teachingfocused A collaborations in nonCT disciplines as well.

While we find government support to be influential for initiatingA |
collaborations in teaching, we also found that public HEIs are less likelylladhorate
with industry in teaching. Public ownership is a challenge particularly for Mode
collaborations i.e., curriculum edevelopment with industry. The curriculum design
process requires a number of approvals from different authorities in llegidd(sah et
al., 2018). In a public HEI, the process tends to be slow due to high bureaucracy, which
discourages firms to engage in MetleSimilar results were also reported by Muriithi et
al. (2018) for Kenyan universities, who stated that, among atbgtutional factors, the
bureaucratic structure acts as a barrierAacbllaborations because of the sheer number
of approvals required to release funds, creating problems in fulfilling the collaboration
objectives on time.

Another institutional factorthat limits HEIs involvement in forming
collaborations for curriculum edevelopment (Mod4) is lack of autonomy, confirming
Borah et al.6s (2018) observation. Thi s i
of the total number of HEIs present imdia that does not hold the academic autonomy
to incorporate such industry inputs in their curriculum. Collaboration in curriculum co
development is necessary not only to align the curriculum to the industrial needs but it
requires updating labs and libies accordingly. As Borah et al. (2018) suggest, firms
approaching the parent universities who design the curriculum for thautonomous
HEIs could be a solution worth considering. On the other hand, policymakers should

grant some academic autonomyte turrently norautonomous HEIs to an extent that
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all ows HEIs to introduce some changes to

needs.

4.6 Conclusion
Through this paper, we carry forward research on teadbimgsed 1A collaborations.
We identfied four HEHevel factors HEI 6 s qual i ty, si ze, i nd
embeddedness and five institutional factadsi sci pl i ne, HEI 6s acad
private ownership, location and availability of government support as the key predictors
of teachingfocused 1A collaborations. Through the identification of factors that
facilitate and hinder HEI 6s propensity to
only strengthen the literature omlcollaborations but also offer implications to Indian
policymakers in terms of how a favourable environment could be developed for
encouraging HEI 6s -pagseddolabomateortswithimdustny. t eac hi
This paper presents some limitations. First, data collected from websites are constrained
by t hter o6lcloendd nature of the information av
of some human error. Collection of data through survey could have helped to avoid such
limitations although it would have covered a sample of the 2,224 HEIs considered in this
study. Alternatively, advanced text mining tools and/or website crawlers could be used
to minimise human errors in data collection. Second, we did not study théeviein
determinants of teachifigcused 1A collaborations. Prior studies (e.g., Fontanalet
2006; Giuliani et al., 2010; Santoro and Chakrabarti, 2002; SeBksao and Arauzo
Carod, 2008) have shown, in the context of research collaborations, that a number of
firm-level factors such as firm size, experience, openness to the extermaherernit
and innovation orientation (product versus process innovations) etc. can influence the

occurrence of-A col |l aborati ons. I n addition, Bor :
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involvement in specific teaching collaboration modes could be driven byations to
reduce transaction costs. Hence, investigation of-fewel determinants of teaching
focused A collaborations alongside our findings regarding the institutional and HEI
level determinants could inform researchers and policymakers on tbesfdmat need to

be taken into consideration in a triple helix system in order to develop a favourable
ambience for teachinfpcused JA to take place. Third, the occurrence of teaching
focused collaborations could be affected by faclétel individual factors such as
personal motivations, productivity, demographics, and career trajectory etc., which have
been previously found as influenti al pr ec
collaborations with industry (as in Boardman and Ponomariov, Z&i0fani et al., 2010;
Perkmann et al., 2011). We were restricted by our data, which were collected from the
websites of the HEIs, to extract such mitweel information and thus constitute a
possible line of enquiry for future studies.

Last but not lest, context specificity is a limitation. The study is based on one
country setting and therefore generalisability of the findings could be a concern. In
particul ar, the institutional factors i de
teachingfocused collaborations may vary across countries due to institutional
differences. Teachintpcused 1A collaborations are becoming increasingly popular in
other emerging countries as well. In fact, in May 2018, the President of Incheon National
University in Suth Korea announced that it has entered into collaborations with around
50 firms to help the university out with curriculum design and to select the lecturers who
would be given responsibility to teach the amended courses from the amended curriculum
(Times Higher Education, 2018). Additionally, Borah et al. (2018) report that companies
such as Cisco, EMC, and Oracle have been developing similar collaborations with

hundreds of universities in most emerging countries including Brazil, Russia, and China;
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suggesting the growing importance of teachiiogused collaborations for managers and
policymakers. Hence exploration of determinants of teaefuogsed collaborations in
institutional settings other than that of India will not only allow verification ofresults

but also will contribute towards guiding HEIs, policymakers and company managers
towards establishing a favourable environment for teaetnogsed 1A collaborations

to take place.
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Appendix-B

Table B1List of interviewed companies

Interviewed Company Descriptions Respondent

company

Firm-I Firm-1 is an Indian IT mitinational and recruits over 10,000 fresh E&T graduates Academic
every year for mainly development roles. Until 2017, it has developed teaching Programme
focused collaborations with approximately 500 Indian HEIs in technological Manager
domains such as business intelligence, bugdinterprise applications, and mobile
application development.

Firm-I1 Firm-Il is a leading US MNC specialising in telecommunication business and its Former
Indian R&D centre is largest outside the USA. In 2000, Hirgtarted brming Academic
teachingfocused alliances with Indian HEIs to offer courses to UG/PG students Programme
basic programming, network design and security. By 2017, this programme rea Manager; CEO
out to approximately 450 Indian HElIs. of TPO

Firm-111 Firm-11l is a US multinational specialising in database management software. Itc Academic
development centre in India has been operational since the 1990s. It has devel Programme
teachingfocused collaborations with approximately 400 HEIs by 2017 around  Manager
databae design and programming.

Firm-1vV Firm-1V is a US multinational firm specialising in semiconductors and integrated Academic
circuits. By 2017, it has developed teachfogused collaborations with over 200  Programme
HEIs to set up labs and inafaculty on analogue and embedded processing Manager; CEO
technologies. of TPO

Firm-V Firm-V is a US multinational and was one of the first major global IT corporatior Academic
establish an R&D subsidiary in India. By 2017, FIRMas d&eloped teaching Programme
focused collaborations with 155 Indian HEIs in four domains: big data, cloud Manager and
computing, information security and mobile computing. R&D Manager

Firm-VI Firm-Vl is a US multinational specialising in semimhuctors and its R&D Academic
subsidiary in India has been operational since the late 1990s. Up to 2017, it ha: Programme
developed teachinfpcused collaborations with 73 HEIs to set up labs in embedc Manager
systems.

Firm-VII Firm-VIl is a Europea multinational specialising in telecommunications. As of ~ R&D Manager
2017, it holds teachinfpcused partnerships with 68 Indian HEIs for offering
training to students on a range of topics including 2G, 3G, internet protocol,
multimedia, GSM, WCDMA and valuadded sevices.

Firm-VIII Firm-VIIl is an Indian IT multinational. In 2007, it started a programme to train ~ Academic
faculty members of Indian HEIs on internet security. As of 2017, it holds teachir Programme
focused collaborations with 55 HEIs. Manager

Firm-I1X Firm-IX is a US multinational firm specialising in the development of customer Academic
facing applications. By 2017, it has developed teacforgsed collaboration with  Programme
20 HEIs in mobile application development. Manager

Firm-X Firm-X is a US multinational specialising in cyber security and its R&D centre hi Former
been operational since the 1990s. As of 2017, it developed tedohired Academic
collaborations with 19 HEE to set up labs and offer student and faculty training o Programme
cyber and network security. Manager

Firm-XI Firm Xl is an Indian multinational automotive parts manufacturer. In 2015, it ent Academic
into teachingfocused collaborationsith two Indian HEIs located in Delhi NCR to Programme
co-develop and deliver curriculum, train faculty and set up labs in automobile ~ Manager
engineering.

Firm-XII Firm-X is a domestic firm specialising in electrical equipment manufacturing. Academic
2015, it entered into a teachifizcused collaboration with HEI X in Power Programme
Electronics. FirmX aims to develop multiple teachiffigcused collaborations in the Manager

coming years.
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Table B2 List of interviewed HEIls

HEI HEI desciption Respondents

interviewed

HEI-I HEI-I is a privatelyowned autonomous HEI which was established ir Dean (Academic),
1997 in Delhi NCR region. It offers UG, PG and PhD programmes it Dean (Training &
wide range of disciplines including biotechnologgpdhumanities Placement), and
alongside E&T progmames. HEl has over 10 teachiripcused faculty member
collaborations

HEI-II HEI-Il is a privatelyowned autonomous HEI which was established i Focus Group: Director,
2002 in Rajasthan. It offers UG, PG and PhD programmE&sir Dean, and faculty
disciplines only. HEII has three teachinfpcused collaborations. member

HEI-III HEI-IIl is a privatelyowned norautonomous HEI which was Focus Group: Dean,
established in 2000 in Rajasthan. It offers MBA programmes aldegs (four) faculty members
UG, PG and PhD programmes in E&T disciplines. HEhas five and current student
teachingfocused collaborations.

HEI-IV HEI-IV is a privatelyowned norautonomous HEI which was Director
established in 2011 in Rajasin. It offers MBA programmes alongside
UG, PG and PhD programmes in E&T disciplines. #has five
teachingfocused collaborations.

HEI-V HEI-V is a privatelyowned norautonomous HEI which was Director, Dean and
established in 2006 in Delhi NCR region. It offéBA programmes (two) faculty members
alongside UG and PG programmes in E&T disciplines.-HMBhasa
teachingfocused collaboration.

HEI-VI HEI-VI is a privatelyowned autonomous HEI which was established Deanand faculty
1997 in Delhi NCR regiorit offers UG, PG and PhD programmes in member
wide range of disciplines including basic science, mathematics,
humanities alongside E&T programmes. HHlhas three teaching
focused collaborations.

HEI-VII HEI-VIl is a public autonomouBIEl which was established in 2011 in Dean
Delhi NCR region. It offers UG and PG programmes in humanities ¢
E&T disciplines. HE{VII has ateachingfocused collaboratiowith
four firms

HEI-VIII  HEI-VIIl is a privatelyowned autonomous HEI which wadasished Dean
in 2010in Rajasthanlt offers UG, PG and PhD programmes in wide
range of disciplines including basic science, mathematics, humanitit
alongside E&T programmes. H#III has two teachingocused
collaborations.

HEI-IX HEI-IX is a publicHEI which was established in 1977 in NoEhast Faculty member and

India. It offers MBA programmes alongside UG, PG and PhD
programmes in E&T disciplines. HEX has two teachingpcused
collaborations.

(three) former students
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Table B3 Exampksof infrastructurest IndianHEIls for organising industrial R&C

HEI

Term used for the dedicated Text

infrastructure for industrial
consultancy & consultancy

Indian
Institute of
Technology
Bombay

National
Institute of
Engineering
Mysuru

Indian
Institute of
Technology
Delhi

MIT -College
of
Engineering

Vardhaman
College of
Engineering

Indian
Institute of
Engineering
Science and
Technology
Shibpur

Industrial Research and
Consultancy Centre (IRCC)

Centrefor Research and
Consultancy (CRC)

Industrial Research and

Development

Centre of Excellence for
Machine Intelligence and
High-Performance

Computing

Centre br Nanotechnology

Research and Consultancy

Cell

fi | R Cotrdioates sponsored research and industrial

consultancy projects at [IT Bombay. Through such projects,
researchers at IIT Bombay solve problems arising in industn
and conduct basic and appli

Major objectives of CRC are to provide technical assistance
industries and user organisations; promote research and
develop appropriate technology; promote exchange
programmes between industries and the institutiappsrt
shortterm courses/seminars/workshops for effective knowle:
dissemination; establish testing/consultancy centres in vario
fields of engineering. o

AThe | ndus t&Dewelbpméne(RRB)dnitovas
specifically set up in the Institute to provide specialised
administrative and managerial support for the operation of
Sponsored Research Projects, Consultancy Jobs and other
related R&D activities. Over the years, the indéthas set up
many modern labs and is continuously supporting infrastruci
through these projects. o

AThi s c¢ent ruptoHezetop dnénmationally t
recognised research body in the following areas based on
special interest groups: database, data mining, machine
learning, image processing, information security computer
networks, mobile/cloud computing, wireless sensor network:
support irstituteindustry collaboration (e.g. consultancy and
technology/knowledge transfer) with domestic and internatio
companies; to form industrial advisory groups to bridge the ¢
bet ween academics and indus

il t h aequippeduab holsing synthesis and electrical
property studies equipment. The centre has research projec
sponsored by Defence Research Development Organisatior
(DRDO) and Board of Research on Nuclear Sciences (BRN:
and BARC. The research projects have produced a number «
high impact publications and attract significant industrial
input . o

Al n order t o en heatualgpmduttititgand e
efficacy, the University ha
Consultancy Cell (RACC)O0 of
facilitate - on behalf of the university, coordination in
administration, managerial, liaison, monitoring etd.
sponsored research and consultancy work within the ambit ¢
the administrative framework of the University. This allows
research workers to devote more time to research proper
without bothering much on nédo-technical but ndess
important otheraspécs of t he projects
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Table B4 Examples of infrastructures Indian HEISor organising entrepreneurial activities

HEI Term used for the Text
dedicated infrastructure
for entrepreneurship

LNMIIT Centre for Technology AiThi s centre aims a providi.]
Business Incubain & students and alumni for innovation, incubation and
Entrepreneurial entrepreneurial leadership; enabling technoldagsed solutions
Leadership to problems that might be being faced by thmgas, society,

state and the nation; providing business assistance and
mentoring, accelerate emerging companies' development by
providing handson assistance during the vulnerable stapt
years. o

Manav Rachna Manav Rachna iThe centre is instrumental

International Reseach Innovation education so that they develop necessary background to take

University and Incubation Centre viable and feasible statip ventures. The Centre regularly
organizes business plan competititough which meritorious
projects are identified and

IIT Hyderabad  Centre for Innovaton A The CI E plays a role along
andEntrepreneurship  technologies, packaging them and suppartime beneficiaries in

(CIE) customer development. Beneficiaries vary from large industry
players to sole entrepreneurs, and engagement models incluc
equity participation, royal!/

College of Bhau's Entrepreneurshi i Si nce its inception, this
Engineering Cell stimulating, sustaining and supporting entrepreneurial
Pune endeavours within the campus, providing them with necessan

assistance and resources. With dedicated anedlédged support
from Blau Institute of Entrepreneurship), the cell firmly believe
in harvesting innovative ideas and intends to nurture them. Tt
club is also associated with National Entrepreneur Network, w
helps us build an effective and a vibrant entrepreneurship
ecosystemn campus. 0

Thiagarajar Maker Space fiMaker Space in TCE was est:
College of enable the students to innovate, design, experiment and build
Engineering prototype of their ideas that have been conceived in engineer|
sciencend other disciplines. o
Manipal Institute MIT InnovationCentre iThe MI T I nnovation Centre |
of Technology erncourages entrepreneurial taleatmong students, faculty and

people of the region. It facilitates intéisciplinary resarch and
provides incubation facilities to start ups and budding
entrepreneurs. The objectives are to encourage students and
faculty for innovation, idea generation and product developme
provides seed fund to transform an idea into a product; arranc
workshops for students and faculty in the field of
entrepreneurship; help with the patenting process and genera
10 patentable ideas every vyt

Identification of Mode1 collaborationsfrom websites

Mode-1 teachingfocused 1A collaborations refer to #hcollaborations between HEIs
and firms for the calevelopment of curriculum and delivery. To identify Mebe
collaborations, we looked for explicit texts if the HEIl has collaborated with any

corporation to develop the curriculum/syllabus of one or meltq@urses. TablB5
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reports few examples on how Made collaborations were identified from the

information avail able on HEI s6 websites.

Table B5 Examples of texts that helped identifying Meti¢eachingfocused 1A collaboration

Partner HEI Partner firm Text

Galgotias University JBM iGal gotias University in Col
an Industry Integrated B. Tech In Mechanical Engineering. This
afoury ear mechanical engineerir

JIS College of Infosys fi I n 6iswiljng to extend the relationship with our college by

Engineering collaboratively designing a new industry elective in CS/IT/B.Sc

(IT)/M.Sc.(IT)/MBA(IT/IS) curriculum Building Enterprise
Applicationssa practitioners perspe:t

Coimbatore Institute  IBM AThe coll aboration serves th
of Technology (CIT) of a post graduate programme, curriculum jointly developed by
I BM and CIT. o

Dr. MGR Educational REETER Group A Si g n e d dumeofumdestanding with REETER Group US
and Research Institut to impart Digital Industry 4.0 (4th Industrial Revolution) concept
our academic curriculum. o

Manav Rachna Sukam AB. Tech in Electrical Engine
International in Pawer Electronics is jointly offered with Sta m. 0
University

Identification of Mode2 collaborations from websites

Mode-2 teachingfocused 1A collaborations refer to the collaborations between HEIls
and firms for delivering industrial training programmes to studewtside curricula. To
identify Mode2 collaborations, we looked at explicit texts if the HEI has collaborated
with any corporation to offer training to students outside the curriculum. We assume a
student training programme to be delivered in Madeollaboration if there is no
indication that the training programme is a part of the curriculum. Bfbleports few
examples on how Mod2 collaborations were identified from the information available

on HEIlI s6 websites.
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Table B6 Examples of texts thaelped identifying Mode teachingfocused 1A collaboration

Partner HEI Partner firm Text
KPR Institute EMC and iTo equi gateofithedrt tethhobogy, the students are
Engineering Oracle offered with value added courses in Data Scieart Big data
Technology analytics by Dell EMC, and Or
Manav Rachna Reliance AMoU signed between Manav Rac
International Limited, the Institutions of Manav Rachna can look forward to a
University digitised campus and short prograrof varying durations that woulc
enable studentstobeteshavvy in a digitis:
Trident Academy of HP ATrident has signed up an Ope
Technology sole HP partners in India for providing summer training programrr
(to students). o
Gurgaon Institute of  D-Link AThe est abiinkadademyin GITavi, Gulyaon will
Technology & benefit the students who want to enhance their knowledge in
Management networking field. The following courses will be started at GITM:
DCSSwitching Programand DC®/i r el ess Progr a
CMR Institute of IBM il BM RAD Workshopo was conduc

Technology

February to 18th February 2011 by Mr. Chinmay
Saraswat. Around 68 Students from Department of MCA had
been trained. o

Identification of Mode3 collaborations from websites

Mode-3 teachingfocused 1A collaborations refer to the collaborations between firms
and HEIs for offering dissertation projects to students. To identify Mode
collaborations, we looked at explicit texts tiet HEI has collaborated with any
corporation to offer projects to student@able B/ documents few examples on how
from

Mode3 col |l aborations were identified
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Table B7 Examples of texts that helpétkentifying Mode3 teachingfocused 1A collaboration

Partner HEI Partner firm Text

Al vads | nst Apple ACurrently VI Sem CSE, ECE,
Engineering & App projects under the guidance of faculty members.eAeial
Technology of the semester on successful competition of App projects, th

NMAM Institute of
Technology

PSG Institute of
Technology and
Applied Research

Ballari Institute of
Technology &
Management

KIIT University

Maharishi Arvind
Institute of Engineerig
& Technology
Trident Academy of
Technology

Intel

Nexmoo
Solutions

Wipro

Siemens

Novell

Sankalp
Semiconductor

students are honoured with

ilntroduction of Audit cour
projects on Embedded systemslanl o T Appl i cat

AStudents wildl be able to d
Nexmoo personnel based on which placements of final year
students would be done with the samectp any . 0

AEach project batch consi st
and EEE. Each batch will develop collaborative project. In the
first batch of MTLC seven projects are certified by Wipro out ¢
totall0 projects. o0

AEstablished in the School
objective is to impart projeebased training of PLM Software
tools forcuttinge dge t echnol ogy enabl

AAfter Successful Training
the Students. 0

ATrident has a MoU signed w
primarily to provide project assistance to statke& also provide
|l ectures & conduct seminars
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Table B8 Predictors of teachintpcused A collaborations (Model: Negative binomial regression)

Variables Teachingfocused A collaboration Type of teachingocused 1A collaboration mode (entire sample)
(13 (19 (15 (
. 16) a7) (18)
Entire sample ICT knowledge Non-ICT Mode1 Mode-2 Mode3
knowledge
Independent variables
HEI-level factors
HEI 6s si ze 0.00 (0.00)*** 0.00 (0.00)*** 0.00 (0.00)** 0.00 (0.00) 0.00 (0.00)*** 0.00 (0.00)
HEI 6s quality 0.08 (0.13) 0.04 (0.13) 0.45 (0.36) -0.52 (0.25)** 0.10 (0.13) 0.56 (0.36)
HEI 6s involvement i
Offering of PhD programmes 0.09 (0.10) 0.07 (0.10) 0.29 (0.31) 0.37 (0.30) 0.08 (0.11) -0.31 (0.36)
Number of research publications 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
HEIl 6s academic embc¢
Inter-HEI linkage 0.72 (0.08)*** 0.74 (0.08)*** 0.33 (0.24) -0.14 (0.24) 0.73 (0.08)*** 0.54 (0.25)*
HEI 6s industrial el
HEI 6s involvement 0.44(0.10)** 0.48 (0.10)*** -0.20 (0.32) 0.59 (0.28)* 0.42 (0.10)*** 0.27 (0.31)
HEI 6s involvement 0.42(0.09)** 0.40 Q.09)*** 0.69 (0.27)** 0.56 (0.26)** 0.33 (0.09)*** 1.40 (0.27)***
Institutional factors
HEI 6s |l ocation 0.40 (0.08)*** 0.38 (0.08)*** 0.62 (0.23)** 0.47 (0.21)* 0.36 (0.08)*** 0.65 (0.25)***

Availability of government support 0.25 (0.10)*** 0.29 (0.10)*** -0.37 (0.36) 0.20 (0.29) 0.29 (0.11)*** -0.26 (0.38)
HEIl 6s governance me¢-121(0.15)*** -1.22(0.15)*** -1.20 (0.45)** -2.18 (0.45)*** -1.07 (0.15)*** -2.61 (0.65)***
HEI 6s academic aut ¢0.26(0.11)* 0.28 (0.12)*** 0.12 (034) 3.00 (0.32)*** 0.10 (0.12) 0.31 (0.35)
Discipline 0.25 (0.07)** 0.26 (0.07)*** 0.16 (0.22) 0.45 (0.27) 0.21(0.07)*** 0.72 (0.24)**
Control variables

HEI 6s age 0.00 (0.00) 0.00 (0.00)* 0.01 (0.01) 0.01 (0.00)* 0.00 (0.00) 0.02 (0.01)***
HEI 6s gender -0.67 (0.23)*** -0.58 (0.22)*** -- -- -0.66 (0.23)*** -0.43 (0.81)
_cons -1.13 (0.08)***  -1.20 (0.08)*** -3.64 (0.22)** -5.43 (0.31) -1.15 (0.08)*** -4.52 (0.27)**
Number of observations 2,224 2,224 2,224 2,224 2,224 2,224

LR chi2 567.06 562.21 91.7 341.13 460.2 142.86

Prob > chi2 0 0 0 0 0 0

Pseudo R2 0.09 0.10 0.08 0.40 0.08 0.13

*if p<0.1, ** if p<0.05 and *** if p<0.01
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Table B9 Robustness checks using sptibdel analysis for predictors of teachifogused-A
collaborations (Model: Zermnflated negative binomial regression)

Variables Number of teachingocused 1A collaboration
(29 (20) (21) (22
Large HEIs  Small HEIs Old HEls New HEls
Independent variables
HEl-level factors
- . 0.00 0.00
HEI &s s (0.00)*** (0.00)*** 0.00 (0.00)*** 0.00 (0.00)***
HEI 6s quality -0.01 (0.13) (002'2;‘** 0.12 (0.15) 0.18 (0.20)
HEIl 6s involvement i
Offering of PhD programmes 0.19 (0.11)* -0.20 (0.20) 0.08 (0.13) 0.09 (0.15)
Number of research publications 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
HEIl 6s academic embe
. 0.41 1.02
Inter-HEI linkage (0.09)+ (0.12)%+ 0.46 (0.14)*** 0.73 (0.10)***
HEI 6s industrial el
HEI 6 svermentindndustrial R&C 0.24 0.84 0.51 (0.15)"*  0.49 (0.13)*
(0.12)* (0.17)* ' : : '
" . 0.42 0.49
HEI 6s involvement (0.11)* (0.15)%+ 0.28 (0.14)* 0.53 (0.12)***
Institutional factors
. . 0.27 0.73 r -
HElI 6s |l ocation (0.00)+ (0.13) 0.55 (0.11) 0.29(0.11)
Availability of government support 0.06 (0.11) (001'3;** 0.17 (0.16) 0.24 (0.13)*
o ) 0.18 0.26 ok **
Discipline variety (0.09)~* (0.10)** 0.29 (0.12) 0.21 (0.09)
Control variables
HEI 6s age 0.00 (0.00) 0.01 (0.00)*  0.00 (0.00)* 0.06 (0.01)***
HEI 6s gender -0.49 (0.34) (0'%27)3* 111 (0.67)¢  -0.57 (0.24)
-0.41 -1.91 ) " ) "
_cons (0.12)%+ (0.22)%+ 0.63 (0.14) 1.79 (0.15)
Inflate
Institutional factors
HEI 6s public owner: 14.84 16.69
* (491.56) (584.94) 15.36 (875.91)  17.27 (457.68)
HEI 6s academic aut ¢ _056(0.69) -0.18(0.78) -1.29 (0.62)* 0.755 (0.88)
cons -15.18 -16.30
- (491.56) (584.94)  -16.51 (875.91) -17.15 (457.68)
Number of observations 824 1,400 702 1,522
LR chi2 125.26 220.65 155.11 276.13
Prob > chi2 0.00 0.00 0.00 0.00

*if p<0.1, * if p<0.05 and *** if p<0.01
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CHAPTER 5 RESEARCH PAPER-3

Why do inventors move out from MNC subsidiaries in emerging countries? The

role of institutional distance and experience

Dhruba JyotBorah, Silvia Massint andLucia Piscitelld

Alliance Manchester Business School, The University of Manchester, UK

’Department of Management Engineering, Politecdiddilano, Italy

ABSTRACT
l nventorsdé outward mobil ity f subsiiarigeuidat i nat i
concern to MNCs because it often leads to knowledge spillovers to competitors and could
j eopardi se MNCsoO6 gl obal R&D i nvéodantent s arr
explain inventorso6 out war d omiosbtutibnal thgoryi n f o |
and focus on the role of formal and informal institutional distance between the host and
the MNCOGs home country. We also claim tha
at the micro level (i.e. at the individual inventewel) and at the macro level (i.e. at the
MNC-level). Our empirical analysis refers to foreign MNCs in the ICT sector in India,

in the period 1992016, and adopts the emerging methodology of tracking 1,421

inventorsd mobil ity o monomdtrieifindingtdonfirméendrola pr of
of i nstitutional di stance on inventorso
experience. However, and interestingly, we

only the impact of informal distance, while tirgernational experience of the MNC

moderates the impact of formal institutional distance.
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Keywords: inventor mobility, institutional distance, cultural distance, emerging

economies, LinkedIn

5.1 Introduction
On March 7t h, 2007, Atp pnl eendl g0 hiS EoOnteparteEvice J o b
Schmi dt il woulblmeorgryl pbeaséd if your recruiting department would stop
doing this (referring to Goog)é606CNETr uROLt

Considering inventors as the repositoriesnobvationrelated knowledge, the

outward mobility of host country inventors (therein inventors) from a host country
subsidiary (therein subsidiary) may lead to outward knowledge spillovers, i.e. unwanted
leakages of confidential subsididivel and/or ompanylevel innovation knowledge to
other foreign subsidiaries or local firms (Poole, 2013; Singh, 2007), which may
jeopardise their subsidiatgvel and global R&D investments. Therefore, explaining the
factors behind i nvent omanage and teduaerttds riskdob i | i t
MNCs. The human capital and innovation literature (e.g., Breschi and Lissoni, 2009;
Hoisl, 2007) has suggested that individual inveitewel factors, such as education, prior
experience, networks and productivity, play r ol e i n explaining i
mobility. However, while the human capital perspective explains fairly well why
particular inventors are more likely to move out than others, it does not relate the
individual decisions of leaving a subsidiary to tinganisation to explain why some firms
(e.g., the subsidiary of some MNCs) experience higher outward mobility of inventors
compared to others in a specific host country, which is of interest to IB scholars.
Anchoring this question to institutional theofWorth, 1991), this paper aims to
comprehend the influence of formal (regulatory) and informal institutional (cultural)

di stance between the host and MNCO6s home ¢
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from their subsidiary, thus linking individudvel explanations from human capital
theory with firmlevel institutional dynamics in IB context. We also claim that micro
(inventorlevel) and macro (MNdevel) experience moderate the impact of institutional
distance on the outward mobility of inventordeoing insights to researchers and MNC
managers on whether the impact of institut
could be reduced by the appropriate level of experience.
We test our hypotheses on an original database that combines p&teahdia
LinkedIn profiles of 1,421 inventors in the Indian subsidiaries of 678 foreign MNCs in
the Information and Communication Technologies (ICT) sector. India is one of the main
destinations for R&D offshoring, particularly in the ICT industry, whichtti@slarge
number of R&D subsidiaries and headquarters (Kenney et al., 2013; Lewin et al., 2009),
suggesting that the knowledge produced in Indian subsidiaries is highly valuable for their
global R&D operations and needs to be protected. This makes than lodntext
particularly appropriate to study factors
We believe this paper makes several contributions. Fiistpaper contributes to
the offshoring of innovation activities literature by explaining instindiofactors
affecting the outward mobility of inventors from MNC subsidiaries, thugimina fresh
perspective to this phenomend@econd, e examination of moderation of inventor
level and MNGlevel experience on the impact of formal and informal tastnal
di stance on inventorsd® out warabnvarsatioronl i ty a
the application oftognitive learning at both individusével and intraVINC level to
mitigate the role of institutional distance in international businBstioz and Henisz,
2003;Le and Kroll, 2017Perkins, 2014 Third, by choosing India as the research setting,
this study addresses a widely mentioned yet relatively underexplored challenge for

offshoring R&D to emerging economidsient retention. While aumber of studies (e.g.,
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Lamin and Ramos, 2016; Yang and Jiang, 2007) have documentddiskill (including

inventors) mobility rates in emerging economies to be considerably higher than in
developed economies, none of them actually offers substantivaeahgvidence on the

factors explaining such mobility rates. Our paper addresses this empiric&logaitn,

from a methodological perspective, we utilise a novel approach which uses LinkedIn as

a data source to track etorelyngsoelyebheuwmseod i | i t )
patents (see Hoisl, 2007; Singh, 2007; Singh and Agrawal, 2011, among the others). Thus

our contributions, in terms of using LinkedIn for tracing irfiem mobility events and

offering insight into the process leadingthe identification of mobility events, will be

of great value to scholars aiming to use LinkedIn profiles as a data source for

management research.

5.2 Conceptual Background and Hypotheses Development
52. 1 I nventorso Out war d Stbeidiaridsi ty i n MNCs©O
When employeedeave a firm to move ta competing firm, the innovation and
organisational knowledge that is embodied in these individuals will benefit the new
empl oyer . The influence of inventorsd mob
employes to hiring firms has been documented in a number of studies (Breschi and
Lissoni, 2009; Mariotti et al., 2010; Singh, 2007; Singh and Agrawal, 2011). Normally
using patent citation data, these studies reported noticeable growths in the number of
cctations made by hiring firmsdé patents t
inventors. The knowledge transferred from the source to the hiring firm may include
source firmd capabilities, knowl edge abou
to process innovations, and client information, etc. (Kim, 1997; Somaya et al., 2008). In

the context of a host country, MNCs may be concerned about knowledge leakages
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through inventors moving to established local firms, starting their own ventures or
joining subsidiaries of other MNCs located in the same host country.

Innovation often originates from the combination and recombination of different
streams of knowledge (Kogut and Zander, 1992). This is especially the case in the
context of local firms in h&t (emerging) countries which can benefit from borrowing or
imitating knowledge from other firms and are often seen agilees (Lamin and Ramos,

2016). Indeed, searching for quick technology cafghlocal firms in emerging

countries look for opporhities to take advantage of the knowledge and superior
technology possessed by MNCs (Kumaraswamy et al., 2012). Kale and Little (2007)

bring evidence from India, where the entire domestic pharmaceutical industry grew via
6duplicative andd amrdabdreeverisntee tahgbneerin
technologies and products. Likewise, Buckley et al. (2002) revealed a strong positive
correlation between inward FDI to China &
development of highecmologyproducts ad access to the global market. The hiring of
inventors from foreign firms is a route that local firms predominantly take to access the
advanced technologies brought in by MNCs and compete with them (Blomstrém and
Kokko, 1998; Luo et al., 2011). Hence, Igpiers of knowledge to local firms via
inventorso mobility might negatively infl.
deplete the technology advantage that MNCs hold over local firms.

MNCs are also vulnerable to lose out inventors to the subgioiaather MNCs
in the same host country. Specifically, technology leader MNCs are more concerned
about knowledge leakages to other MNCs, rather than to local firms (Alcacer, 2006;
Livanis and Lamin, 2016), as the latter do not possess normally the redestegdtive
capacity to identify useful knowledge in the external environment (Cohen and Levinthal,

1990) and capabilities to ush that knowledge (Salomon and Jin, 2010). From the point

177



of view of the hiring MNC, accessing new knowledge throrgguiting inventors from
fellow foreign firms in a host country fi-t
gatekeeperso (Spencer, 2003) to track tec
absorb knowledge from the external environment, includthgr MNC subsidiaries and
bring it back to the headquarter. While local firms may look only for knowledge about
the local operations of the MNC subsidiary, if an inventor is hired by another MNC, the
hiring MNC may benefit fnowedge abbut the gholbab mi n g
operations of the source MNC as well. If information regarding the global operation of
the source MNC is retrieved througfre mobility of inventors, the information is not
only useful for the hiring subsidiary itself but could@be immensely valuable for the
headquarters or subsidiaries located elsewhere. At the same time, leakages of
headquarter el at ed i nformation to competitors n
investments and strategies at risk.

Therefore, we claim thatinmet or s6 mobi ity from subsi
(in particular, emerging economies) is a serious concern for MNCs. Below, we discuss
why, among the factors that affect invent

institutional distance is likelto play a primary role.

522( For mal and I nfor mal) I nstitutional D
Mobility from MNC Subsidiaries in Foreign Countries

Institutions have been defined as thehumanl y devi sed constr al
political, economic ad s oci al (North,e 19@1¢ p.97p mno IB studies,
institutional distance can be defined as the degree of dissimilarity across countries in
terms of socio, political and economic structures, clearly plays a very important role

(Kogut and Singh, 1988van Hoorn and Maseland, 2016). Institutions have been
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classified as formal and informal. Formal institutions include explicit legal/regulatory
(therein regulatory), political and economic rules of a particular country; informal
institutions encompassore implicit normative and cognitive dimensions (North, 1991).
When there is a high institutional distance between the home and host country, MNCs
face oOliability of foreignnessd (Zaheer,
count r y 6 samimsa mokns,tbusidegsnpractices and sources of costs (Bell et al.,

2012), which may result in failure to design and implement practices that synchronise

with the host countryds institutional env
in highe 6ciogsitdimanwmevtent ors, because the MN
which are not designed in |ine with the |

seem foreign and unfamiliar to them, creating an ambiance of stress and discomfort,
leading them to quthe MNC. Hence, a high institutional distance may, in general,
i mpede MNCsoO6 ability to prevent or | imit i
As far as formal institutions (e.g., political, economic, legal, etc.), we focus on
those dimensions that are most releo our study that is regulatory institutions because
the strength of a regulatory system often influences the design and implementation of IP
protection strategies (Keupp et al., 2009), which is important to inventions, and
subsequently to inventors.MCs from strong regulatory regimes are likely to implement
formal IP protection strategies, such as contracts, because these contracts are highly
enforceable in strong regulatory regi mes.
and the associatdechowledge spillover, companies in strong regulatory regimes require

scientists and researchers to sign -nompete, nossolicitation and nosdisclosure

2% Cognitive dissonancesfers b thediscomfortexperienced bindividuals when they are exposed to two
contradicting beliefs. Every individual has 6dschem
life for instance, how to drive a car or a truck, which is developed lmasedt he i ndi vi dual 6s pr
(Endicott et al., 2003). Cognitive dissowanarises when they experienoew or contradictory evest

practicesand experience that are foreign to the existing schemas.
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agreements (Marx, 2011; Marx et al., 2015). Mompete agreements (NCA) and aon

solicitation agreements N S A) put restrictions on invent

direct competitors, and vertical and horizontal collaborators respectively within a

particular geographical location and/or industry for a definite period of time post

resignation (Marx et gl2015); whereas, nedisclosure agreements (NDA) are used to

prevent inventors from revealing confidential innovation knowledge about the source

firms to external organisations (Hertzfeld et al., 2006; Keupp et al., 2009). In the case of

a contract breacgltompanies tend to approach the judiciary system and pursue legal cases

against the inventors. In countries with a strong regulatory system, such IP contracts are

perceived to be highly legally enforceabllas strong regulatory regimes offer high

A | e geeolirse for victims of opportunistic conducts or for preference reversals that

negate the ori gi na(zZhot andRoppo,@FG10, p.86%). agr ee ment
In contrast, weak regulatory regimes offer a number of challenges for enforcing

IP contracts. Firstin a weak regulatory regime, the judiciary system presents little

remedy to opportunistic behaviour and fails to impose heavy sanctions towards the

contract violator. Second, in countries with weak regulatory systems, due to the dearth

of fully-fledged le@l infrastructure, the judiciary system tends to be slow in resolving

disputes. Interviews conducted with MNC executives by Lamin and Ramos (2016) quote

Ait takes 30 year s (pto@B) dseetd deficiencyaf separatescoufts n | r

for handlng intellectual property violation cases (Swike et al., 2008). Cases stretching

over a long period of time incur high litigation costs for companies involved, inducing

firms towards informal mechanisms for dispute resolution, such as course settlements

30 The high effectiveness of NCAs/NSAs in strorggulatory environment is evident, for instance,
engineers in the USA, where there is a strong judicial system, who have signed such contracts do join
unrelated technological fields, industgnd companies after resigning from companies to avoid possible
lawsuits from their source companies (Marx, 2011).
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outside courts (Zhou and Xu, 2012). Keupp et al. (2009) find that the development of
relationships with the judiciary system is an effective measure to enforce contracts in
China. Others suggest trust to be a substitute for contracts in countries with weak
regulatory systems (Zhou and Poppo, 2010).

When an MNC from a home country with a strong regulatory regime sets up a
subsidiary in a host country with a weak regulatory regime, the MNC will lack
understanding of the problems associated with enforcing otsitirathe host country
and capabilities to pursue informal IP protection strategies to mitigate the outward
mobility of inventors and the associated knowledge spillover. Likewise, MNCs from
weak regulatory regimes establishing operations in a countryangtinong regulatory
regime will experience a dearth of understanding and capabilities to design adequate IP
contracts in the host country in terms of the term specificity, contingency adaptability
and compliance of contracts (Luo, 2005). Also, such MNGg mot possess the
competences to pursue legal cases inside the courts and may be unaware of the legal costs
involved in the process since they are used to settling cases bypassing the judicial systems
in their home countries (Lamin and Ramos, 2016). THus, to regulatory distance,

MNCs may struggle to modify the IP protection strategies inherited from their home

country in |ine with the host countryos r e
Now, the MNCOs inability to adopt I P
countryds regulatory environment is |ikely

working at these MNCs. Inventors from a host country with weak regulatory regime
when working for an MNC from a strong regulatory regime may experience cognitive
dissamance because of the requirement to sign and follow formal IP protection practices.
Inventors may perceive the requirement to sign IP contracts as control tools and it may

induce a feeling of not being trusted by the firm, as diteno nt r o | comyes i nt
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when adequat e t(basand Tengsl998 #1495 Furkhsresach @ontracts

may develop a sense of fear and panic in inventors as they may not fully comprehend the
functioning of such contracts, for instance, the extent and type of &dge/inot to be

shared as per the NDA and type of organisations that they are not supposed to join as per
the NCA and NSA. On the other hand, inventors from a strong regulatory regime when
working for an MNC from a home country with weak regulatory regirag experience

cognitive dissonance because of the-awailability of formal IP protection strategies to

protect their knowledge. For instance, not being able to sign any NCA/NSA may lead to
concerns in inventors regarding their job stability and valueimvthe firm, whereas not

being able to sign NDA may create anxieties regarding the potential safety of their
knowl edge, and the MNC6s ability a®td will
procedure, such as fighting litigation cases in courts, ifthev e nt or 6 s knowl e d
(Zhou and Poppo, 2010).

To summari se, a high regulatory distan
ability to design and implement IP protection strategies that best suit the regulatory
environment of the host countrysA result, inventors working for MNCs face cognitive
dissonance as they are required to work with IP protection strategies that are foreign and
unfamiliar to themA high degree of cognitive dissonance in inventors may ultimately
result in their outward wbility. Therefore, our first hypothesis concerns the positive
association between regulatory distance a

subsidiary).

Sl nventors from strong regulatory regimes may cons
strategy(Zhou and Poppo, 20)however, the views of inventors from weak regulatory regimes may
differ.
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Hypothesis 1 (H1):The greater the formal institutional (regulatory) distance
betweenthehonend host country of an MNC, the
mobility of the MNCO6s subsidiary.

As far as informal institutions are concerned, previous studies have extensively
used national culture as a represwntatio
institutions (Jensen and Szulanski, 2004). Likewise, in this paper, we focus on cultural
distance as the emissary of informal institutional distance. Different cultural dimensions,
such as power distance, individualism, uncertainty avoidance, magcahdilongterm
orientation, have been observed to have different influence on organisational strategies
(as in Choi and Contractor, 2016 ; Davi d
argument that each cultural construct should be studied indepgndangarticular,
power distance, individualism and uncertainty avoidance have been demonstrated to be
relevant to innovation processes (e.g., Shane, 1993; Taylor and Wilson, 2012) and,
consequently, to the inventors.

Power distance is defined st h greedoewhich members of a society expect
and agree that power should be stratified and concentrated at higher levels of a society,
an organi sat i on(Jiangoet al.,22015, ip.B36)t In high pawer mlistance
societies, companies retain the powemake decisions within their higher authorities.
Instead of involving subordinates in the decisioaking process, instructions are
conveyed to the concerned stakeholders, in the case of R&D activities, inventors or sub
units, on what to invent and ha8hane, 1993).

Individualism refers to the prioritisation of individual interest and personal values
over that of groups and interpersonal relationships (Efrat, 2014). In individualistic
societies, companies organise individoeknted practices that déitate a sense of

autonomy among individuals, allow them to realise their own potential, and create an
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individualoriented competitive mindset in the organisation (Morris et al., 1993; Taylor
and Wilson, 2012), while in collectivist societies, companiesd to encourage
employees to consider group needs over their own. Uncertainty avoidancé is tke e n t
to which the members of a culture feel th
(Hofstede, 1991, p.113).

Uncertaintyavoiding and uncertaintgacepting societies differ in tolerance
toward uncertainty and risk. In uncertaiayoiding societies, companies encourage
inventors to work within the prescribed organisational routines and procedures so that
risks associated with innovating a new prodizt be negated (Shane, 1995), whereas in
uncertaintyaccepting societies, companies allow bypassing of organisational routines
and procedures to maximise innovation output even though doing so may increase the
risk of failure.

When an MNC moves into cultally distant host country in terms of power
distance, individualism and uncertainty avoidance, unfamiliarity to the cultural norms
and beliefs of the host country could limit their ability to develop the cultural practices
of their subsidiary in consonare wi t h t he host countryos
instance, when an MNC from an uncertainty accepting society moves into an uncertainty
avoiding society, it may lack knowledge and capabilities to design and implement formal
organisational routines andqeedures for innovation processes. On the other hand,
MNCs from an uncertainty avoiding society moving into an uncertainty accepting society
could struggle to promote practices that allow the circumvention of organisational
routines in innovation processe MNCs 6 failure to organise
according to the cultural environment of the host country could lead to cognitive

dissonance in the inventors they hire in the host country.
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Inventors from a low power distance host country, wiverking for an MNC
from a high power distance home country, may experience cognitive dissonance in terms
of tensions arising from the bureaucracy embedded in the high power distance culture of
the MNC that restricts the inventors from discussing theiovative ideas with their
supervisors and pursuing such ideas. Similarly, inventors from high power distance host
countries may feel uncomfortable in an MNC from a low power distance home country
due to the expectation of participation and engagement otettision making processes
and contributing with own research ideas.

In terms of individualism, a sense of dissonance may arise among inventors from
an individualistic host country while working for MNCs from a collectivist home country
particularly due a the restriction that the collectivist culture of the MNCs may put on
pursuing projects that the inventors individually are particularly interested about.
Addi tional anguish may arise when the inv
gr oup 0 s ncp.tikewiserimaentors from a collectivist host country, who are used
to work in teams, may feel subdued when asked to work in isolation and be devoid of
learning opportunities. Also, the introduction to an individoated competitive
environment to annventor who has always worked in a grehbgsed competitive
environment could create a sense of panic and pressure.

Inventors from uncertaintgccepting host countries may feel demoralised when
working for MNCs from uncertaintgvoiding home countries due the perception that
working within strict procedures could suppress their creativity. Likewise, inventors
from an uncertaingaccepting host country, who are used to inventing following standard
operating procedures, may struggle to invent in MNCs fnanertaintyaccepting home
countries, due to the lack of procedures for engaging in developing or utilising

technologies or products in which they have limited experience of working.
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To summarise, a high cultural distance hisderN C sability to design ad
implement organisational practices harmonious with the norms embedded in the cultural
milieu of the host country. As a result, inventors working for MNCs will face cognitive
dissonance as they are required to work in a culture that is foreign and warfeorihem.

The discomfort, anxietyand tension resulting from the cognitive dissonance may sway
their i nventorso decision to consider al
hypothesis concerns the positive association between cultural distadceda he i nvent
outward mobility (from a subsidiary).

Hypothesis 2 (H2)The greater the cultural distance in terms of power distance

(H2a), individualism (H2b) and uncertainty avoidance (H2c) between the home

and the host country of an MNC, the higtiee outward mobility of inventors

from the MNCOs subsidiary.

52. 3 The Moderating Effect of MNCsd6 I ntern
Research based on organisational learning suggests that MNCs are able to learn from the
diverse range of experience they gathemftbeir overseas investments (Lord and Ranft,
2000; Zhao and Luo, 2005), enhancing their familiarity with distant regulatory and
cultural milieu. Particularly, the experience developed in host countries with similar
institutional settings can help an MN@derstand and anticipate the challenges that they
may face in a new host country and enhance their immunity towards such challenges
(Delioz and Henisz, 2003; Perkins, 2014). For instance, experience in a weak regulatory
environment could help MNCs from ar@ng regulatory regime to understand the
difficulties in enforcing contracts and develop capabilities in pursuing informal IP
protection strategies. On the other hand, MNCs from weak regulatory regimes having

experience in countries with strong regulateygtems will be able to develop capabilities
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in designing and enforcing IP contracts in a host country with stronger regulatory systems.
Similarly, prior experience of operating in countries with similar national culture to the
host country could help theompany managers to strengthen their cognitions with the
cultural norms of the host country, the cultural preference and sensitivity of the inventors,
and to anticipate i1 nventorso® behaviour in
2005). Thus througbourcing the knowledge and capabilities of subsidiaries located in
countries with similar institutional envi
managers will be able to convert their dissonant cognitions regarding the cultural and
regulatory norms rad practices in the host country to consonant ones. This will lead
MNCs to design strategies and organisational practices that are harmonised with the
regulatory and cultural environment of the host country and allow MNCs to prevent
inventorlevel cognitive dissonance from occurring. As a result, the outward mobility of
inventors from subsidiaries may decreadeerefore, our third hypothesis concerns the
moder ation effect of MNCO6s international e
regulatoryand¢ ul t ur al di stance and the inventorsog
Hypothesis 3a (H3a):The positive relationship between regulatory distance
bet ween the home and host country and i
subsidiaries will be weakéor MNCs with prior experience in similar regulatory
environment to the host country.
Hypothesis 3b (H3b)The positive relationship between cultural distantce (
terms of power distance, individualism and uncertainty avoidaoesyeen the
home and hds country and i nventorsod out war
subsidiaries will be weaker for MNCs with prior experience in similar cultural

environment to the host country.
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5.2.4 The Moderating Effect of Inventorsdinternational Experience

The degree of cogfive dissonance is a factor combining the magnitude of dissonant
cognitions and the importance of dissonant cognitions (Wicklund and Brehm, 2013).
Therefore, the cognitive dissonance can be broadly mitigated in two ways: first, by
reducing the magnitudef alissonant cognitions so that the cognition becomes fully
consonant, and second, by reducing the importance of dissonant cognitions. Experience
helps individuals to acquire cognitive (or mental) schemas in diverse areas, catalysing
the conversion of diseant cognitions to consonant ones. In particular, international
experience could help inventors to acquire schemas in foreign regulatory practices and
culture, which will become activated as a consonant cognition in the memory of the
inventor when exposet such or similar environment again. The practices adopted by
institutionally distant MNC will look no longer unfamiliar to the inventors who, therefore,
wi || be |l ess |ikely to experience a regul
addition to th§ international experience may require an inventor to work in multi
cultural teams, assisting the inventor to develop an understanding of how people and
organisations from a different culture and regulatory regimes work and the capability to
foresee theitferences the inventor might face when required to work at an institutionally
distant MNC. Such a prior understanding may not completely eliminate the dissonant
cognitions; however, it may reduce the magnitude of the dissonant cognitions resulting
in wealer cognitive dissonance. Lastly, through experience of working in multicultural
teams, inventors may also develop positive perceptions about working in institutionally
different work environment, such as positive impact of diversity on idea creation
(Dstegaard et al., 2011), which will reduce the importance of dissonant cognitions
arising from institutional distance, resulting in weaker cognitive dissonance. Thus,

inventors with international experience are less likely to experience strong cognitive
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dissorance due to cultural and regulatory distance. Therefore, our fourth hypothesis
states as follows:
Hypothesis 4a (H4a)The positive relationship between regulatory distance
between the home and hostcoustrgy d I nvent or sé outward mi
subsidaries will be weaker for inventors with prior international experience.
Hypothesis 4b (H4b)The positive relationship between cultural distance (
terms of power distance, individualism and uncertainty avoidape®yeen the
home and host country anchv ent or s6 out ward mobi l it
subsidiarieswill be weaker for inventors with prior international experience.

Figure5.1 visualises the hypotheses

I nventorsdé i
experience

MNCb6s for mal
(regulatory) distance witthe

host country
Outward mobility of

inventors from host
county subsidiary

MNCb6és infor ma
(cultural) distance witlthe
host country

MNCdés inter
experience

Figure 5.1 Hypotheses Model
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5.3 Methodology
5.3.1 Data and Sample
The host country in this study is India. Wefide host country (Indian) inventors as the
inventors, who have been granted at least one USPTO patent while working for foreign
MNCs 6 subsidiaries in India. The selectio
driven by the fact that most inventionsthwpotential global applications are usually
patented in the USA first (Alnuaimi et al., 2012). We used the following criteria for
screening USPTO patents that were granted to Indian inventors in the year 2016: ICN
(inventor country)/IN (India) AND ISD §isue date)/1/1/201831/12/2016. We then
narrowed down our focus to the patents that were granted to the Indian subsidiaries of
ICT MNCs and these patents were manually checked to develop a list of Indian inventors.
We then checked the LinkedIn profileseach inventor manually to track their mobility
events throughout their professional career.

Figure 5.2 reports the flowchart followed to screen the inventors and their
outward mobility events from MNC subsidiaries in India. While retrieving information
from LinkedIn, we used the following criteria: the inventor has a clear and complete
LinkedIn profileAND the inventor is an Indian national AND the inventor is mdfile
We recorded 426 inventors as immoBilédditionally, we consider only those mobility
events that took place within India AND occurred from MNC subsidiaries to subsidiaries

of other MNCs, local firms or statps** AND the mobility event occurred not due to a

32 Inventors who have changed at least one job until the end of the year 2016.

33 Inventors who have not changed job until the end of the year 2016.

34 Inventors may also move to public research institutes and universities; however, such orgaaisations
usually perceived as nesompetitors to private firms (Livanis and Lamin, 2016) and subsequently,
knowledge leakage linked with the mobility of inventors to such organisations may not concern the MNCs.
Hence, the outward mobility of inventors to resdainstitutes and universities are not examined in this

paper.
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merger or acquisition (M&A) activity between the source and the hiring¥itND the
mobility event occurred not as a result of an end to a temporary/contractual pbsition
In total, we identified 3,022 mobility events (observaticars) 426 normobility events
during the period 1992016 from 1,847 inventors working fo678 foreign MNC8&
Indian subsidiaries. Details about the stape data collection process from LinkedIn are

presented in the Appendi@.

%l'n case the hiring Firm X acquires or merges wit
from Firm X (or Firm Y) to Firm Y (or Firm X) during the same time period, we do not congidsra

mobility event.

36 Mobility events involving only permanent and ftiline positions are considered. TemporaryAiane

positions include internships, trainees and any position where it is clearly mentioned that the inventor was

on atemporary aridr partt i me contract. This allowed us to el i mi
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Figure 5.2 Flowchart diagram of data collection process from patents and LinkedIn
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The majority of prior studies on inventor mobility (e.g., Hoisl, 2007; Singh, 2007;
Singhand Agrawal, 2011 etc.) have used patenting activities of inventors to track their
mobility. The inventor mobility identification method used in these studies recognises a
mobility event if an inventor files patents under two different organisations on tw
separate years. However, this method has several flaws. First, this method cannot
accurately distinguish between mobility and collaboration. Second, this method cannot
identify mobility events, where an inventor fails to obtain a patent. Third, patamstc
indicate the exact month and y@amwhich the inventor changes jobs. These limitations
could be overcome using LinkedIn datdoreover LinkedIn facilitates additional
informationsuch aghe permanent and temporary nature of the employralioiving to
control for voluntary and forced mobility even@e et al. (2016) find the use of LinkedIn
as a more reliable source for tracking movement of employees than patents based on
triangulated information received from patents, LinkedIn and employee sireegnt
studies (e.g., Breschi et al., 2018) used information from LinkedIn to track mobility of
inventors across national borders, which has further encouraged us to use LinkedIn as a

data source to track intérm mobility of inventors.

5.3.2 Depemlent Variable

The degree of outward mobility of inventors is contingent upon how frequently an
inventor moves out. Therefore, the time taken by inventors to move out from MNC
subsidiaries is considered as the dependent variable and is measured as nunortsof

an inventor stays in MNC subsidiary before moving out to other MNC subsidiaries, local
firms or startups. Figures.3using a KaplarMeyer failure curve reports that about 50%

of outward mobility eventeccurwithin just 30 months.
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Figure 5.3 KaplanMeyer failure curve for mobility events of inventors from MNC subsidiaries in India

Table 5.1 reports the distribution of the mobility events and time taken by
inventors to move out from MNC subsidiaidrom 40 different home countries

considered in the sample.
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