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Abstract: Teaching and research are two essential components of every \mChGCKforuPdates
university. While some institutions are dedicated to teaching (referred to as Corresponding Author:
‘teaching university), others favor research (research university), even fewer can Bilal Wajid
strike a balance between the two. This work evaluates the correlation between Muhammad Ibn Musa Al-Khwarizmi
research output of Lahore's private universities and their intra-university Research and Development Division,
collaboration. The authors specifically chose private universities of Lahore Sabz-Qalam, Lahore, Punjab, Pakistan.
(Pakistan's second largest city) because their faculty have higher teaching load, B4 bilalwajidabbas@hotmail.com

attract less funding, and draw fewer excellent students. The authors employed
a data-intensive approach by collecting research profiles of faculty members of
all 21 private institutions and summarized them. Results show a high degree of
correlation (0.846) between the university's research output and its intra-
university collaboration. At the same time, the study also presents a grim picture
showing for instance, that most of the faculty in private institutions in Lahore do
not present any scientific contribution.

Keywords: Co-authorships, Collaboration, Social Network Analysis
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Introduction

Universities stand on two fundamental elements, teaching and research. Some institutions are dedicated to teaching,
others favour research, while a few are able to balance both. For several universities in Pakistan, teaching was
considered ameanstoanend, i.e., research. However, this paper seems to indicate otherwise. As a sample, the authors
have chosen to evaluate private universities in Lahore (Pakistan's second largest city). The authors specifically chose
private universities over public universities because (i) they are less favored in government funding, (i) faculty have
higher teaching load, (iii) are more expensive, making them less attractive to bright students who tend to prefer public
universities as they are significantly cheaper. All the above renders collaboration a necessary characteristic needed for
overcoming these challenges in achieving timely promotions and research goals. Hence, as a case study, the authors
have taken all the private universities in Lahore, Pakistan (twenty-one in total) as their target study. This study is
significant under current circumstances where “teaching institutions” are pushing more and more towards research
all the while lacking necessary facilities of a “research institution.”

Within the domain of research, several projects are interdisciplinary in nature. Authors understand that they need
to share their respective expertise to meet necessary milestones and deliverables. As promotion of a faculty considers
(i) the number of publications, and (ii) the total value of funding obtained, it is only logical that fellow colleagues
collaborate with one another to fulfill promotion requirements. In this respect, collaboration within the same
institution is only natural due to the proximity of fellow co- workers. In fact, in natural sciences, the cost of scientific
facilities and instruments promotes collaborative and interdisciplinary research (Smoot et al. 2011; Morel et al., 2009).
Common interest areas might be another driver of collaborations. Since it is difficult for researchers to be experts in
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specialty areas, researchers try to find others who complement their area of expertise (Boh et al., 2007), enhance their
problem-solving capacity and scholarly productivity along with their respective unique knowledge and expertise
(Freeman 1978; Freeman et al., 2014). With the growth in the intensity of research in universities, a parallel growth in
research collaborations is both visible and vital (Cole & Zuckerman, 2017, Landry et al., 1996).

Note, that collaboration cannot always be “consummated into co-authorship.” If it is to be reflected as a true
collaboration, it should end up in the form of a jointly authored research paper. Conversely, working together requires
a minimum threshold of contributions to be considered as co-authors (Subramanyam, 1983). Within an institution, co-
authorship can be termed as an intra-institution collaboration as shown in Table 1.

Table 1
Levels and Types of Collaboration (Katz and Ben 1997).
S. No. Type Intra Inter
1 Individual - Between individuals
2 Group Individuals in the same research group Groups within the same department.
3 Department  Groups in the same department Departments of the same institution.
4 Institution Departments in the same institution Between institutions.
5 Sector Between institutions in the same sector Between institutions in different sectors,
6 Nations Institutions in the same country Institutions from different countries.
Table 2
Important Principles within Academic Collaboration
S# Principal Impact on Academic Collaboration
International research partnerships lead to higher-impact publications (Johnston

1 Highi t publicati
igh impact publications al, 2020).

Strong social networks improve trust and resource sharing, enhancing research
quality and interdisciplinary collaboration (Deeken et al., 2020).

Digital collaboration tools have eased global research partnerships, improving
knowledge dissemination and productivity (Vaz, 2024; Zai et al., 2023).
Authorship and intellectual property concerns continue to block collaboration in
projects that span multiple institutions.

Collaborative efforts involving international partners dramatically increase citation
counts and boost overall research visibility (Khor & Yu, 2016; Vieira, 2023).
Collaboration among faculty enhances teaching quality and innovation, benefiting
6 Teaching student engagement and academic development (Moon, 2019; McMillan et al.,
2020).

Social proximity is more likely to help develop fruitful collaborations than
cognitive proximity (Koopmann et al., 2021).

2 Social networks
3 Digital Platforms
4 Authorship

5 Increased Citations

7 Social proximity

In contrast to our study, a previous work on the German research community showed that researchers who
completed their PhD from the same institution (coined as ‘social proximity,’) as well as researchers who study the same
subject (termed as ‘cognitive proximity’) are more likely to collaborate than scientists who are physically present close
to one another (referred to as ‘geographic proximity’) (Koopmann et al., 2021).

Another work analyzed how formal research collaboration changed Mexico, in the fields of social sciences from
2005 - 2020. Contrary to their expectations, their results indicate that evolution remained almost flat in almost all
fields of knowledge. On average, 42% of the publications were by single authors, while 58% of papers were completed
in collaboration (with 26% within Mexico, 24% with another country, and only 8% with authors belonging to multiple
countries). Their results indicate that researchers in Mexico prefer to work alone (42%) (Gonzalez & José, 2021).
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Another paper analyzed 115 years of scientific contribution of Nigeria (from 1901 to 2016). Their results indicate
two important milestones, i.e., (i) a steady increase in publications after independence, and (i) an exponential growth
rate from 2001 to 2016 showing more awareness for producing scientific contributions (Salisu & Malik, 2020).

Another publication analyzes the entire Italian academic system over two successive five-year periods. Their
findings indicate that top scientists exhibit international collaboration, whereas their lesser- performing colleagues
prefer domestic collaboration, revealing that international collaborations do translate into a higher impact on
publications (Abramo et al., 2019).

Another interesting work shows the impact of cognitive proximity on research collaboration. The authors
investigate 5,982 domain-specific papers, over seventeen years (2001 - 2017), derived from the International
Conference on Computational Science (ICCS). They found that authors of ICCS papers continue to collaborate after
the conference, on average collaborating with three other ICCS authors, suggesting that in general, attending
conferences provides a valuable platform for collaboration (Abuhay et al., 2018).

Table 3

Review of countries in South Asia, all facing similar challenges. In case of Afghanistan, political instability at decades of war
became a major impediment. While all three countries Bhutan, Maldives and Afghanistan, show almost no scientific
collaboration Dua et al. (2023)
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Health
6 Bhutan N/A 006% x x x Vv v x v v v v Vv Dua et al. (2023)
Danish and Omar (2025),
7 Afghanistan N/A 008% x x x v v v v v v Y ) ( )
and Kayyali (2024)
8 Maldives N/A 002% x x x Y Vv x v v v v Vv Dua et al. (2023)

In general, collaboration at intramural and domestic levels has positive effects on research productivity specifically
(Abramo et al. 2017), and other elements in general. Moreover, recent theories are summarized in Table 2, whereas
types of collaborations and the challenges faced by developing countries are highlighted in Table 3.
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This humble effort attempts to extend existing literature by quantifying the correlation between the research

output of universities and their intra-university collaboration, using Lahore’s private universities as a pilot study. The
choice of Lahore, and private universities is explained herein below:

4

Choice of Lahore: The total population of Pakistan stands at 230 million, distributed over six states (provinces)
and one center (Islamabad). Table 3 highlights the number of universities chartered by the governments of the
center and six provinces. Among provinces, Punjab is the most populous, boasting a strength of 115 million. The

capital of Punjab is Lahore, its most populous city, and the 2" most populous city in Pakistan, catering to almost
12 million. As can be seen from Tables 2 and 3, 21 out of 26 private universities in Punjab are present in Lahore.
This makes Lahore a good choice for studying the relationship between the research output of private universities
and their intra-university collaboration. It is, however, appropriate to mention that even though the choice of
‘Lahore’ as a case study is academically sound since all authors are physically located in Lahore, the choice of using
Lahore also comes naturally.

Choice of Private Universities: The authors specifically chose private universities for this study because faculty
in private universities in Pakistan have significant teaching loads, scarce research funding, and fewer excellent
students. Whereas, promotion criteria as governed by HEC, are based on (i) the number of post-Ph.D. years of
experience, and (i) research output applies to both public and private institutions alike. With high teaching loads,
scarce funding, and few excellent students, faculty in private universities in Pakistan are faced with an uphill task
in promotions because HEC-governed promotion criteria depend heavily on research output.

Therefore, by studying private universities in Lahore, this humble effort builds upon existing literature by

looking into a subset of universities (private universities) in a developing economy where researchers face an uphill
task of researching while facing ten challenges, eight of which are highlighted in Table 3, along with two additional
obstacles, i.e., high teaching loads, and few good Ph.D. and M.Sc. students.

Table 3
List of Public/Private Universities in Pakistan, as Chartered by Different Provinces and Autonomous Government Bodies
S. No. Chartered by the Government Private sector Public sector Total
1 Azad Jammu & Kashmir 2 5 7
2 Gilgit Baltistan = 2 2
3 Baluchistan 1 8 9
4 Khyber Pakhtunkhwa 11 27 38
5 Punjab 26 35 61
6 Sindh 33 23 56
7 Central Government 10 27 37
Pakistan 83 125 208

Here, Punjab has been mentioned as it is the most populated province of Pakistan. Moreover, Lahore, which is
employed by the authors as the city of choice for this study, is its capital and boasts the highest population in Punjab.

Table 4

List of 21 Private Universities in Lahore (Recognized by HEC)

S. No. University Acronym

1 Ali Institute of Education AlE

2 Beaconhouse National University BNU

3 Forman Christian College University FCC

6 4 Global Institute Lahore Gl

|
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S. No. University Acronym
5 Hajvery University HU
6 Imperial College of Business Studies ICBS
7 Institute for Art and Culture IAC
8 Institute of Management Sciences IMS
9 Lahore Garrison University LGU
10 Lahore Leads University LLU
11 Lahore School of Economics LSE
12 Lahore University of Management Sciences LUMS
13 Minhaj University MU
14 National College of Business Administration & Economics NCBAE
15 Nur International University NIU
16 Qarshi University QU
17 Superior University SU
18 University of Central Punjab UcpP
19 University of Lahore uoL
20 University of Management and Technology UMT
21 University of South Asia UoSA

Methodology
The authors employed ‘Google Scholar’ for retrieving data for private universities of Lahore (enumerated in Table 4)
as recognized by the Higher Education Commission (HEC) of Pakistan. For preparing the dataset we ensured that (i)
all faculty members of an institution are incorporated and (ii) fictitious Google profiles are filtered out. Interestingly, as
many authors share similar names, Google Scholar incorrectly adds papers to wrong profiles. It was found that some
authors deliberately do not remove such publications from their profile page as it helps improve their citation metrics.
Hence, the authors chose to filter out such google profiles which contained publications not authored by the scholar.
The authors employed the following working scheme for gathering and analysing data:
Collect: scrolled all faculty members presented on an individual institution’s website.
Verify: employed Google's verified email @edu.pk to collect essential data of the scholar, including their
co-authors list.
Filter: filtered profiles that were misleading (as described above), leaving us with 535 reliable authors.
Present represented each author, within an institution, as a ‘node’ N of the ‘collaborative graph.’
Compile: collected the list of research articles published by each author.
Order: ordered all 21 private universities, from most prolific in research to the least, in terms of the number of
research papers published.
g.  Assemble: crawled each research article published by these 535 authors in order to develop an extensive list
of co-authors with whom these primary 535 authors have collaborated.
h. Refine: retained collaborators who work within the same institution.
i. Demonstrate: displayed partnership between two co-authors of the same university as an ‘edge’ £ of the
collaborative graph.
j. Rank: ranked 21 private universities of Lahore with respect to their collaborative networks. Here, a university
is ranked higher if its collaborative network is denser characterizing more in- house collaboration.
The results of the 21 graphs, one for each private institution of Lahore, are discussed in the next section.

-~ o a n

Results and Discussion
The authors have employed both tables (Tables 4 and 5) and figures (Figures 1 - 4) to present their findings. For
instance, hereinbelow, Table 5 summarizes the research output of the 21 private universities in Lahore. Here, no -

O

|
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research paper is affiliated with the 7 of the 21 private institutions. These are (1) Hajvery University (HU), (2) Institute
for Art and Culture (IAC), (3) Institute of Management Sciences (IMS), (4) Qarshi University (QU), (5) Imperial College of
Business Studies (ICBS), (6) Global Institute, Lahore (Gl), and (7) Ali Institute of Education (AIE). Whereas, the remaining
14 institutions collectively published 10,430 scientific publications.

In addition, Table 5 also shows the number of faculty that 'do,’ and ‘do not’ present a research profile. The same
is also presented in Figure 1 in the form of negative results. Evidently most faculty in these private institutions do not
have a research profile. As shown in Figure 1, 7 out of 21 institutions, do not have a research profile, while in 18 out of
21 universities, more than 80% of the faculty do not have a research profile.

Table 5 also resonates similar results indicating that 2785 out of 3561 faculty, making up 78% of the faculty
engaged in these 21 private universities, do not have a research profile. The only exception is LUMS where 47% of the
faculty have actively contributed towards scientific literature.

Such high negative results suggest that either all private institutions in Lahore are ‘teaching universities,’ or the
hiring process of these universities favors ‘teaching faculty’ with little or no publication experience, perhaps, favoring
new faculty that are similar to existing faculty, i.e., having little or no research profile.

Drawing the collaborate networks of each of the 21 universities indicates that institutions that perform poorly in
research have very sparse networks, as shown in Figures 2 and 3. While the top four institutions exhibit dense
networks, as shown in Figure 4. Lastly, Table 5 illustrates strong correlation (Spearman correlation = 0.846) between
intra- university collaborations and research ranking.

Table 5
The Table Reflects a Summary of Papers Published by 21 Private Institutions in Lahore (up until March 2020).

. , Faculty with  Faculty without a %age of Faculty  Published
5-No. University  Total Faculty Scholar Profile Scholar Profile  with Scholar Profile Papers
1 LUMS 255 120 135 47 2,898
2 UoL 900 148 752 16.4 2,043
3 UMT 538 126 412 234 1,891
4 FCC 216 23 193 10.6 1,156
5 ucp 367 48 319 131 696
6 LSE 114 20 94 17.5 632
7 BNU 97 8 89 8.2 285
8 SU 178 16 162 89 192
9 MU 207 3 204 14 167
10 NCBAE 15 6 9 40 131
11 LLU 110 3 107 2.7 128
12 UoSA 97 5 92 5.1 100
13 LGU 204 11 193 54 68
14 NIU 27 3 24 1.1 49
15 HU 166 - - - -

16 IAC 42 - - - -

17 IMS 18 - - - -

18 QU 10 - - - -

19 ICBS - - - - -

20 Gl - - - - -

21 AlE - - - - -
Total 3,561 540 2,785 10,430/-

Note. Universities have been sorted in decreasing order with (1) representing the top institution. Moreover, seven
institutions (S. No. 15 to 21) did not present any research papers to their name.
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Figure 1

Negative results: Ordered in increasing order, the figure indicates that almost all private
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The Figure Shows the Intra-University Collaborative Networks of Low-Performing Institutions (as per Table 6).
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Note. For instance, the figure shows that both UoSA and NIU have only two faculty that collaborate with one
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Figure 3

The figure shows the intra-university collaborative networks of middle order universities (see Table 6), (vii) LGU, (viii) SU, (ix)

LSE, and (x) FCCU.
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The figure showcases the top four leading intra-university collaborative networks of Lahore (see Table 6), i.e., (xi) UoL, (xii)
UMT, (xiii) LUMS, and (xiv) UCP

University of Lahore University of Management & Technology
Lahore University of Management & Sciences University of Central Punjab

Note. The authors employed Cytoscape to present these graphs (Smoot et al. 2011).

Table 6

Ranking and Correlation: The Table shows the ranking of the 14 private institution in Lahore with reference to their (a)
collaborative networks, and (b) research publications. Spearman rank correlation coefficient between collaborative and
research ranking comes out to be 0.846.

S. No. University Collaborative Ranking Research Ranking
1 uoL 1 2
2 UMT 2 3
3 LUMS 3 1
4 uce 4 5
5 FCC 5 4
6 LSE 6 6
7 SU 7 8
8 LGU 8 13
9 LLU 9 11
10 MU 10 9
1M NCBAE 1M 10
12 BNU 12 7
13 NIU 13 14
14 UoSA 14 12

The authors specifically chose private universities for this study, because faculty in private universities in Pakistan have
significant teaching loads and scarce research funding. Whereas, promaotion criteria, as governed by Higher Education
Commission (HEC) of Pakistan for all public and private universities, counts research output as one-third of the
necessary requirements, as shown in Table 7 below:
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Table 7
Eligibility Criteria: The table highlights the eligibility criteria for different ranks at the University level, as governed by HEG,
Pakistan.

# Designation Min. Qualification Min. Experience Min. Number of Publications

First Class MS/MPhil/equivalent
degree awarded after 18 Years

1 Lecturer of education in the relevant field,  Zero (0) Zero (0)
with no 3rd division in academic
career.

2 'S;Stam Ph.D. in relevant field. Zero (0) Zero (0)

5-years post-PhD
3 Associate Ph.D. in relevant field. teachi'ng/research o
Prof. experience at the University
level.
10-years post-Ph.D.
teaching/research
experience at the University

level.

10 journal publications with
atleast 4 in the last five years
in HEC recognized Journals.

15 journal publications with
at least 5 in the last five years
in HEC recognized journals.

4 Professor Ph.D. in relevant field.

Limitations to the Work
Even though considerable work was done to (a) compare private universities in Lahore, (b) showcase collaborative
networks for gualitative purposes, and (c) quantify correlation (0.846) between research output and intra-university
collaboration, the work presented here has limitations that could not be circumvented due to unavailability of data.
For instance, at a university level, faculty are responsible for (i) teaching, (i) research, and (iii) service. Based on
one's agreement with the university, faculty in many countries adopt either a ‘teaching track,’ a research track, or a
‘tenure track. However, as per the author's 17 years of experience teaching in Pakistan, there is hardly any difference
between different tracks as faculty are normally exposed to the same set and the same level of responsibilities.

At the same time, the authors admit that without specific statistics on teaching loads, research and service
requirements from different universities, this work is limited, as it compares institutions based on their research
output, and their collaborative tendency. A broader comparison must incorporate all three components i.e., teaching,
research, and service, while establishing relationships between collaborative tendencies and the universities' research
output.

In addition, this work is limited as it only refers to private universities in Lahore. Compared to earlier works, where
authors either looked at different determinants to research productivity, or analyzed productivity at a national level,
this work corresponds to institutions designed specifically for teaching, where faculty are overloaded with teaching,
have limited access to excellent students, and funding, yet their promotion criteria depend heavily on research output.
As our results indicate a significant correlation (0.846) between research output and intra-university collaboration,
faculty of teaching universities should be encouraged to collaborate in-house to circumvent the challenges they face
to produce scientific contributions.

Conclusion

The paper employed a data-intensive approach to quantify the relationship between the research output of private
universities and their intra-university collaboration. The authors specifically chose private universities for this study,
because faculty in private universities in Pakistan have significant teaching loads and scarce research funding.
Whereas, promotion criteria, as governed by HEC, counts research as one-third of the essential requirements.

The paper conducted a thorough comparison of private universities (of Lahore) in terms of their research output
and intra-university collaboration and concludes that there is significant correlation (0.846) between the two. With
84% of the 3,567 faculty members not showing any scientific contribution, the authors conclude that 20 out of 21 <y

|
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private universities in Lahore are essentially ‘teaching universities.” Hence, faculty in teaching universities are
recommended to collaborate with their colleagues to improve their scientific contributions.

This work can be extended to study the following open-ended questions, at least for Pakistan:

» [Q1] What is the relationship between research output of universities and their intra-university collaboration
for the whole of Pakistan incorporating both public and private institutions?

» [Q2] What is the relationship between social, cognitive, institutional, organizational, and geographical proximity
to research output, in relationship to Pakistani universities?

[Q3] Are there higher chances of earlier promotion in public or in private universities in Pakistan?
» [Q4] How do public and private universities compare with each other in terms of

» Teaching loads,

» Research, and

P Service requirements?
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