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Abstract: Research productivity not only plays a vital role in the development of higher
education institutes but it is also equally important for academic evolution of faculty. The
STEM researchers from global south look for higher educational opportunities in the global
north than in their own nations due to several constraints. They prefer to move to nations like
USA, UK to pursue their careers because of issues like lack of funding or research
infrastructure etc in their nations. This article explores factors influencing research
engagement, with a primary focus on academia from underrepresented Global South
communities. It compares the factors affecting researcher productivity in STEM branches of
public and private engineering colleges in Delhi, India by conducting a census of the heads of
departments of engineering colleges in Delhi using principal component analysis and gives
recommendations further.
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1. Introduction

In the globalized landscape of higher education, universities worldwide, including those in
developing nations, increasingly mandate their academic faculty to engage in research and
disseminate their findings through publication in internationally recognized peer-reviewed
journals. This aligns with the prevailing global trend of establishing world-class universities 4.
Academicians in resource-scarce Global South regions may face barriers, hindering their
research engagement due to limited resources and expertise. Resource disparities and
challenges in the Global South can lead to unequal opportunities and reduced research
activity among academics, further exacerbating the North-South divide in academia 7. In this
era, technical disciplines are high in demand and efforts are being made in developing nations
to increase the participation of workforce in mainly STEM disciplines. In this background, it
is important to have more research oriented STEM leaders in academia because research is
crucial for economies to grow in the developing nations of the global south. Furthur, the
STEM leaders in academia can inspire the faculty under them in turn students to conduct
more research and innovation. The study also brings out the possible reasons responsible for
the factors affecting the researcher productivity in public and private engineering colleges in
Delhi, India which might be helpful for future stakeholders in framing policies accordingly.

A View from Studies Conducted in Global North
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In a study of the U.S institutions out of an interview of twenty faculty, seven participants
characterized themselves as intentionally blending their personal and professional lives,
aligning their research agenda pursuits with their family, community, and core personal
values 8., the tenured faculty were primarily motivated by intrinsic rewards, such as peer
recognition and personal fulfillment through contributions to their field whereas the
untenured were motivated by extrinsic rewards, including the attainment of tenure,
promotions, and salary increases 2. Academics in the global north are predominantly driven
by intrinsic factors like personal passion and interest in their research 21. The study of 1370
academicians in UK suggests that individuals often turn to their immediate peers as a source
of inspiration, considering them a vital reference group and benchmark for their own
aspirations and actions 24. In UK universities, faculty members contend with intense pressure
to "publish or perish,” creating a challenging environment where competition, heightened
teaching responsibilities, and administrative duties collectively contribute to decreased
research productivity. The results of a study conducted in Australia revealed that more time
spent on research doesn't necessarily correlate with better teaching and a limited or negative
relationship exists between research time and teaching quality 5. In the study of the US, 8 out
of 20 participants explicitly mentioned that their teaching responsibilities played a supportive
role in advancing their research agenda 8. In a study of norwegian academics, participation in
research groups and international research networks was associated with increased research
productivity 11 and similar results were obtained for South korean academics 3.

In a US study, participants expressed that, despite the increasing focus on community
engagement by research institutions, promotion and tenure criteria predominantly favor
traditional research. This is because participants believe community engagement, while
personally valued, is not adequately rewarded by the university and falls outside the normal
reward structure. Additionally, concerns were raised about insufficient university sponsorship
for the necessary resources. While research institutions are increasingly committed to
engagement with the community, the structure of promotion and tenure is still skewed in
favour of traditional research at many institutions. In the developed nations, faculty members
need to actively engage with the community to benefit from it, while also fulfilling the
requirements of publishing and securing funding to maintain a balanced and productive
academic career. 3. Researchers from a public university in Italy who had applied frequently
for grants turned out to be more actively engaged in teaching and administration and showed
persistent funding application behaviour but funding did not lead to higher research
productivity 12. In a study in the US, faculty members face the challenge of meeting
university expectations to secure external grants and contracts when internal funding is scarce.
Nonetheless, for those who successfully obtain external research support, substantial funding
serves as a remedy for their academic marginalization? Participants experienced pressure to
meet conventional expectations of publishing and obtaining external funding, and they
tailored their work accordingly to align with these expectations. Fifty percent of the
participants (10 in total of 20 interviewees) utilized externally funded research grants as a
means to incorporate engagement activities into their ongoing scholarly endeavors 8. The
availability of grants and funding support in academic institutions in the global north
significantly boosted research engagement and productivity by providing essential resources
for projects 21. The indirect influence of funding bodies emphasized the necessity for
academics in Australia to tailor their research to meet the criteria set by these organizations to
successfully secure research grants. They had to align their research with contemporary
trends and topics that were considered "in fashion" to increase their chances of securing
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competitive grants 19

The results of a study conducted in U.S.A in a private university indicate that consultancy
done to four hours per week and upto eight hour per week of teaching can facilitate research
productivity13.

AView from Studies Conducted in Global South

The academics' engagement in research and their research productivity are influenced by
personal as well as environmental factors 10. A conducive environment provides access to
necessary tools, equipment, and resources, facilitating productivity 15.

Motivation, especially the intrinsic one, is identified as a significant factor that empowers
academics to thrive in their research endeavours 19. In a study of 20 public universities in
Malaysia, the results revealed that a higher level of trust and commitment in self lead to
higher research engagement 4. In a study of a public university in Saudi Arabia both intrinsic
motivation such as professional development and external motivation like promotions were
significant in improving research productivity 1. Working alongside supportive colleagues
fosters collaboration and idea-sharing, boosting productivity 15. To facilitate increased
international research collaboration in public institutions like T Delhi in India, there is a
pressing demand to create a conducive research environment and upgrade existing
infrastructure 23. In a survey of vietnam university academics, the lack of access to research
resources lead to less engagement in research 16. Monetary rewards served as a strong
motivator for Chinese academics, encouraging them to publish in international journals.
Financial incentives were a key factor in their publication decisions 22. Results of a study on
faculties of six public sector universities in Pakistan showed how highly productive
researchers were often motivated by various factors, including financial benefits, research
grants, rewards, promotions, job security (tenure), and other incentives. These incentives
served as powerful drivers for their research efforts and productivity 26. Establishing suitable
research facilities and an encouraging atmosphere can foster greater global connectivity and
collaborative efforts within the institution. Public sector institutions like 1T Delhi have
collaborations within India but very less abroad 23. Although it is possible that people work
collaboratively on research with individuals in other departments or even in other universities,
much research collaboration occurs within departments because of proximity 15. In a
research conducted in twenty Malaysian public universities, the results revealed that
knowledge sharing via international research collaborations has lead to an increase in
research productivity but the same has been criticized by many researchers as the focus on
international collaborations is being done because of the pursuit of higher rankings and this
ranking-driven approach has some negative consequences 4. The high ranking of one private
university (second) in Malaysia among all Malaysian universities in the Times Higher
Education Ranking for 2021 is intriguing. It presents an opportunity to evaluate how
academicians in private universities relate to Knowledge Sharing (KS) behaviour and,
subsequently, their research engagement. 39% of the total faculty in a Saudi Arabian public
university agreed that they were engaged in research collaborations within the institute
although collaboration with colleagues over there was’nt a strong motivating factor in doing
research and so mostly the faculty engaged in individual research. The reason could be their
cultural identity of preservative Islamic values which discourages the academic staff from
engaging in collaborative research 1.

In a survey of 56 vietnam university academics, the results revealed difficulty in obtaining
research funds and the cumbersome process of preparing paperwork for research funding
applications were notable barriers, highlighting the importance of streamlined funding
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procedures and support for researchers 16. Funding bodies and academic institutions should
acknowledge unintentional biases in their reward systems that favour sole authorship and
neglect collaborative contributions. They should advocate for the recognition of knowledge
sharing as a valuable academic achievement, fostering a more inclusive and equitable
research environment and encourage a re-evaluation of assessment criteria to give due
importance to participatory and collaborative research methods 17. Interviews of cambodian
university academics revealed that many were engaged in consultancy because of a lack of
promotion based system and lower salaries. Holding multiple administrative positions in
universities demonstrates a strong commitment to the institution in which the faculty is
tenured, which may translate into higher overall commitment to the university thereby
increasing productivity. Teaching at multiple institutions provides a broader perspective and
understanding of the academic landscape, potentially enhancing one's commitment by
recognizing the university's role in a larger context. Administrative roles and experience at
various institutions can contribute to professional growth, increasing job satisfaction and
attachment to the university 15. Researchers in cambodian private universities who are
untenured engage in part time teaching which reduces their research productivity 10.

2. Methodology

A census had been conducted for engineering colleges providing full time Btech degree in
STEM disciplines in twenty colleges. The heads of departments had been asked to fill the
surveys which had statements being measured on a likert scale from one to five with ‘1’ being
strongly disagree to ‘5’ as strongly agree. The jist of the statements asked are indicated in the
table below under the properties coloumn of table 3. Principal component analysis had been
conducted to compare the means in the public and the private universities.

3. Results

The initial stage of reliability and validity test was done. The results yielded a Cronbach vaue
of 0.755 and KMO value of 0.714 for the public university and 0.700 for the private
university with a highly significant Bartlett's test result (p < 0.001). Table 4 shows that the
mean of work family enrichment is higher in public universities than the private universities
and extracts the maximum variance (86.6%) in the first component because there is more job
stability in the former which leads to more satisfaction from the work domain whereas in the
private sector there is more job switching which leads to less job satisfaction and lower work
family enrichment. The mean of accommodating/positive work environment is more in the
case of public sector universities as each employee is satisfied in life after getting a job in the
govt. sector and so they don’t face any competition from other employees regarding their
position which is the reason that they cooperate with them and build trust amongst
themselves unlike private institutions where job is considered to be unstable. The govt.
college teachers are more satisfied with the working conditions as compared to the non govt.
ones. The mean of private college faculty is more in the case of intrinsic motivation and has
the highest variance extracted (84.8%) in the third component than the public sector ones.
There are lower pay emoluments in the private colleges, unsecured state of job and
harassment by other peers who don’t show support for their work are the reasons why the
private sector faculty is more instrinsically motivated to work. The mean of peer expectations
is more in the case of public universities. The professors in public colleges are considered to
be competent enough (eg:1IT Delhi) and hence there are more expectations from them. They
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have to keep up or upgrade themselves with knowledge in their areas as the students in these
universities come through entrance exams and are best out of the lot. So, if students in these
institutes are expected to involve in high quality research, there are definitely more
expectations from the faculty. The mean of research infrastructure and external
funding/grants is higher in the case of public institutes than the private ones. The former also
extracts the highest variance (81.7%) in the second component. A reason for this could be that
it is comparatively easier for public colleges to get govt. funding because of the tag of being a
govt. university as compared to the private ones which is also the reason that they are able to
provide a large array of research labs and facilities. The mean of departmental work which
includes teaching is higher in the case of public universities. The student absentee ratio is
higher in the case of private universities as the less proverbial cream of the lot takes
admission into these universities and many students get admissions easily in the name of
management quotas through higher donations which is the reason for lower teaching load for
the faculties working here. Apart from this the student teacher ratio is also less in private
institutions. Administrative work is more in the case of public institutions as they are under
the banner of govt. checks by NAAC (National Assessment and Accreditation Council)
/IQAC (Internal Quality Assessment Cell) or have to work according to UGC framework.
They are bound to follow certain frameworks like UGC guidelines and affiliation to their
main institutes for their courses and so their faculty is more burdened as compared to the
private institutes. The mean of research award/ monetary benefits is higher in the case of
public universities as they have the institutional requirements to publish in higher quality
journals which are SSCI (Social Science Citation Index) or SCI (Science Citation Index) in
order to improve their rankings and for this the faculty receives research awards or monetary
benefits whereas in private universities there aren’t much institutional requirements to publish
in high quality journals. Private universities tend to focus more on teaching than research.
The highest amount of variance extracted (75%) in the fourth component is by research
awards/monetary benefits.

The mean of research networks was more in the case of private universities and had the
highest variance (84.3%) extracted in the first component because of less job stability more
informal contacts are being formed by the private sector universities which also help in
improving their rankings whereas in public universities less informal and more formal
contacts are being formed because bagging a job in the public sector is difficult and there is
more fear of losing the current prestigious position. Public universities provide more funding
facilities than the private ones. The mean of academia collaboration was higher in the case of
public universities and it also extracted the highest variance (82.9%) in the third component.
The collaboration with corporates is more especially in the case of USR (University social
responsibility) activities as public sector colleges provide more funds and incentives to
engage in societal activities and also corporate sector have to fulfil their requirements of CSR
(Corporate social responsibility) for which they think public universities are a good choice.

The mean of external funding/grants is more in the case of public universities as getting govt.
funding is easier for public institutes as compared to the private ones which is also the reason
that they are able to provide a large array of research labs and facilities. The mean of
consultancy is more in the case of public universities and it also extracts the highest variance
(68.7%) in the fourth component as the corporates might think that the prestigious tag of
being a govt. institute means more knowledge with the professors as it is tough to get a job in
a public university. Corporates want to exploit the knowledge with the universities in order to
do innovation. The mean of engagement in part time work is more in the case of private
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universities and it extracts the highest variance (63.8%) in the second component as the
salaries in private universities are less and engagement in part time teaching is an extra
source of income.

4. Conclusion

It is important for STEM leaders to engage in research especially in the global south because
R&D is important for the development of these nations. The STEM leaders can increase
faculty motivation which positively impacts teaching, research, and service tasks, leading to
improved overall university performance. Encouraging partnerships with developed countries
can facilitate the exchange of knowledge, drive technological advancements, and contribute
to the global advancement of Engineering and Technology. The NEP’s (National education
policy) main goal should be to dissolve the affiliation framework in order to create
institutions which focus on research and teaching. The regulatory frameworks and
beauraucracy have been the major obstacles in the path to teaching, research and excellence.
More autonomy needs to be given to the public institutes to bring the best out of them.. The
research findings should be generalized cautiously since the study exclusively focused on a
single city, Delhi. Stakeholders such as faculty members, university administrators, and
funding agencies may use these findings. The university administration in both the public and
private sector can take measures like fostering stronger linkages between the university and
industry to facilitate mutual benefits and collaborative research opportunities, provide
rewards and incentives to faculty members for successful publications, encouraging a culture
of research excellence.
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Table 2: Reliability statistics
Cronbach's Alpha N of Items
755 12
Table 3: KMO and Bartlett's Test
Public Private
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
714 0.700
Approx. Chi-Square 252.928 244.653
Bartlett's Test of Sphericity df 66 66
Sig. .000 0.000

Table 4: Comparison of means and standard deviations for public and private universities for
factors affecting research productivity.

Public Private
Principal Fact Principal Fact
compone Properties Me | S. or compone Properties Me | S. or
nF; P an | D | Load n?[ P an | D | load
ing ing
Work family | 1.2 | 0.1 | 0.86 Consultanc 1.0 | 0.2 | 0.65
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PC1, A/C‘;‘;mr\?gsvag'rﬂ 27§ 05| 075 | PClL Co"it\’l‘i’t'[]at'on 2107|067
Environ | 9P 92 | 2 | Collabor . 43 41| 5
environment . community/co
mental ation
rporates etc
factors factors
Research
Intrinsic 1.2 104 | 0.75 groups/interna | 1.5 | 0.5 | 0.84
motivation 17 | 97 1 tional 82 | 00 3
networks
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