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Abstract

:

Bibliometric methods are used to access various elements in any data set. Similarly, this study uses a bibliometric method to evaluate the research performance of the University of the Punjab (PU), the oldest university of Pakistan. A peer university from a neighboring country, India, has been selected in this study along with three state-owned universities of Pakistan. The research yield of selected universities was analyzed since their establishment until 2019. The data were retrieved from the Scopus database in February 2020. The guidelines of the Carnegie Classification of Institutions of Higher Education were used to select the peer universities. It has been analyzed that steady progress in research productivity was observed during the 20th century and in the last few years of the 19th century. A focus shift was observed with the onset of the 21st century and a rapid increase in research publications was observed in Pakistani universities. Around 92% of research studies of the University of the Punjab were carried out during the first 20 years of the 21st century and it leads the compared peer universities in terms of the number of research publications and the citations. It is also analyzed that there is a tendency among the authors of studied universities to publish their research articles in subscription-based journals. The authors affiliated with the University of the Punjab are more inclined to publish their research in open access journals as compared to the researchers of other studied universities. It is also observed that publications with single authors received a low average of citations per document while the publications with six or more authors had the highest average citations. The study recommends collaborative efforts for carrying out research and publication in open access journals is encouraged because of greater visibility, access, and impact.
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1. Introduction and Historical Background


This paper presents the current state of published research of University of the Punjab, Lahore, Pakistan. Bibliometric method of research analysis is used to prepare this study. A comparison of research productivity of the University of the Punjab is made with similar universities in three other provinces of the country. A peer university established in the same period by the same British rulers of undivided India is also selected to compare with. Guidelines set by the Carnegie Classification of Institutions of Higher Education [1] are used to select the peer universities for comparison.



South Asia is heir to ancient traditions of formal and informal learning. These learning traditions varied from region to region and different socioeconomic classes [2]. Foreign travelers used to travel to India in pursuance of learning because India was considered as a seat of learning. An indigenous system of education was in place in India until the British introduced the western system of education in the 19th century in most parts of undivided India. This indigenous education system that was prevalent in India for centuries influenced shaping the British education policy in India [3]. The indigenous schools were owned and run by native Hindus, Sikhs, and Muslims for their respective communities on self-help bases. In the Punjab part of India, a decline in educational activities and student enrolments was observed by some researchers during the British Era. According to Leitner [4], an officer in British India, there was a decrease in the number of students attending schools during the British rule in Punjab province. Around 300,000 students were enrolled in indigenous schools before the annexation of Punjab province in 1849. This number decreased in later years during the British rule in the area.



The aims of establishing the western education system for India were to train the Indians to provide support in the administration of the country, raising the moral standard and developing economic resources of the country [5]. The universities were set up to educate the second-tier bureaucracy. For colonial masters, it was not feasible to bring all the officers and educated workers from England [6]. Universities lacked financial resources to conduct quality research and attract the best minds. At the time of British India partition in 1947, the established educational resources and institutions allocated to Pakistan were fewer compared to India. Pakistan inherited a weak foundation of primary and higher education. The problem was aggravated further with the migration of experienced Hindu, Sikh, British teachers and administrative staff. It was difficult for comparatively less educated Muslims to fill the gap created by the migration of skilled and experienced workers. The University of the Punjab was the only established university at that time. The other available university, University of Sindh, received its charter in 1947 and was not fully established at the time of partition [7].



The University of the Punjab, established in 1882, is the oldest and the largest institution of higher education in Pakistan [8]. The university comprises five campuses in Punjab province, thirteen deanships, ten constituent colleges, seventy-three centers, institutions and departments, 867 regular faculty members, 615 affiliated colleges, 44,660 on-campus students and 545,009 students in affiliated colleges, including private registered students [9]. It is significant to know the research standing of the premier institute of higher education in the country. With this inquiring approach, this study is conducted to answer the following research questions:




	
What is the university’s research output in terms of research publications during its 137 years’ life?



	
What is the impact of this research in terms of citations in PU publications by other researchers?



	
What are the frequently publishing subject areas of PU researchers?



	
Which are the preferred journals PU researchers prefer to publish their research?



	
How different is the impact of research on open access and subscription-based journals?



	
What is the relative research position of PU in similar/peer universities?









2. Literature Review


Universities’ core business is teaching and research. The worth of an institution is determined by the quantity and quality of research associated with the institution [10]. The research contribution of faculty and researchers affiliated with academic institutions is considered as an indicator to estimate the research output. Therefore, it is necessary to account for the quantity and quality of the research output of the universities [11]. It is the quality of the research that distinguishes the institutions from their peers and competitors. Institutions producing good quality research also attract the attention of funding agencies and, consequently, receive the significant share of public funding [12]. Likewise, governments need to estimate the research performance of institutions to analyze the outcomes of their research funding. By identifying low and high productivity institutions, the government could achieve its objective of maximizing the added value of low productive institutions [13]. One of the methods used for such assessment is the bibliometric analysis of research output, such as quantifying the number of publications and the share of citations received on these publications [14].



The literature reveals that several bibliometric studies have been conducted to evaluate research output in particular subject areas [15,16,17,18,19]. Some other studies are carried out to perform bibliometric analysis on particular journals [20,21,22,23,24]. Further studies are conducted to evaluate the research output of institutions [25,26,27,28].



Bio-bibliometrics are used to examine the research productivity of researchers [29,30]. Some researchers have focused on evaluating the research performance of countries and regions [31,32,33]. Some bibliometric studies also cover humanitarian issues [34,35]. Various bibliometric studies, e.g., [36,37,38,39,40], have also been conducted in Pakistan. Limited attempts have been made to focus on measuring the research performance of universities, i.e., [41]. However, as per the authors’ best knowledge and literature reviewed, none of the research has been conducted to measure the research performance of the University of the Punjab using the bibliometric method. Therefore, this paper provides empirical evidence for decision making in incentivizing research and allocating funds.



Research productivity by Pakistani universities has been slow in the first 50 years of independence, but it gained momentum in the last two decades due to the country’s growth in Information Communication Technology (ICTs) and universities’ vision for better local, regional and international rankings. [42] A study was carried out to observe the impact of ICT on research and development at the University of the Punjab. The research concluded that research grants, research incentives, and travel grants resulted in significant growth in the research output of the university in Pakistan. It is also observed that the subscription to electronic databases by Higher Education Commission on consortium bases for its National Digital Library project, Pakistan Research Repository, and other initiatives have contributed positively to influencing the research landscape of higher education institutions in Pakistan [43].




3. Methods


The data for this research have been extracted from the Scopus database. Scopus is one of the largest indexing databases of peer-reviewed literature [44,45]. The data were retrieved in February 2020. The research publications of selected universities were retrieved from Scopus until 31 December 2019. The year 2020 was excluded from the search criteria for not representing the entire year. The guidelines of the Carnegie Classification of Institutions of Higher Education were used to select the peer universities to know PU’s research standing among peer universities. Additionally, the following criteria were used to select peer universities:




	
The selected university should be from the “public” sector.



	
The selected university should be registered in the “general” category of subjects and fields.



	
The selected university should be situated in other provinces/states of the country.



	
The selected university should be governed by a similar provincial/state administration and has similar funding sources.



	
The non-Pakistani university selected for comparison must have been established in the same period by the same British rulers as the University of Punjab.








Four universities, three from Pakistan, and one from India, met the criteria and were selected for comparison. The data contained publication records of PU and all selected peer universities including:




	
University of Karachi (KU)



	
University of Baluchistan (BU)



	
University of Peshawar (UP)



	
University of Allahabad (AU)









4. Limitations:


	
Data for this study are limited to the Scopus database only.



	
Actual citation count is extracted from Scopus.



	
Although the Scopus claims to be one of the largest databases of peer-reviewed literature, however, it does not index all the published resources due to its indexing policy. Therefore, the study may have missed the documents that are not indexed in Scopus. The comparatively low indexing coverage of books database can be the limitation.



	
A portion of research in Pakistan is published in Urdu, the national language of the country. The scholarly literature published in Urdu and other regional languages is not covered.



	
Various researchers have argued against the citation count method for research evaluation. A document has been cited highlighting drawbacks in that particular study. Hence, citations cannot be presumed as the indicator of the quality solely and in all the cases. For this, the adopted citation analysis method is not failsafe. Furthermore, the raw citation counts might be misleading due to differences in field and time, whereas normalized citation scores often yield a better proxy for the paper quality.







5. Data Analysis


The analysis of this paper is divided into two major parts: Quantitative and Qualitative



The quantitative part contains detailed analysis on:




	
The volume and growth of the research publications



	
Research place of PU in the studied universities



	
Researchers’ access preference and document types of publishing their research



	
Subject strengths of the universities concerning research output



	
The qualitative part contains detailed analysis on:



	
Measuring research impact through citations analysis



	
Collaboration patterns assessment of the research output



	
Nobel laureates produced by the peer universities



	
Research Output and Share of PU



	
A sharp increase is observed in the research output of PU and other Pakistani universities at the beginning of the 21st century. In PU’s 137 historical years, around 92% of its total publications are in the first 20 years of this century. The case is almost similar to other peer universities of Pakistan. On average, 89% of the total publications of compared Pakistani universities are published in the past 20 years. The case of AU, the other peer university form India is slightly different, with 60% of its publications published in the 21st century. The growth in the research productivity of PU and other Pakistani universities in 21st century could be attributed to the availability of ICT, the establishment of HEC in 2002 and universities’ vision for the better regional, national and international rankings as indicated by [42]. Indeed, HEC marked a phenomenal impact in the higher education and research output of Pakistani Universities. Figure 1 shows the year wise productivity of PU and peer universities. The figures represent publication data from the year 1974 till 2019.



	
The slow progress in research is observed during the British period and in the early decades after the independence for PU and AU. Researchers are critical to the system of education based on which these universities were established by the British rulers. Universities lacked financial resources to conduct quality research and attract the best minds. The universities were mainly focusing on teaching activities rather than research [46]. Howell [47] stated the condition of education in India during the British rule, “Education in India under the British government was first ignored, then violently and successfully opposed, then conducted on a system now universally admitted to be erroneous and finally placed on its present footing”. Retaining these characteristics by Pakistani universities resulted in the lack of quality research [48]. This culture impacted the universities even after the British left the sub-continent. The University of the Punjab was not an exception, and it inherited weak research culture.








Figure 2 shows that a significant share of publications is made by PU and KU that is above 59% while the least share is made from BU in this research study contributing only 3.78%. PU has the highest publications share of 30.90%, followed by KU with second-highest share of 28.55% in the group. AU has 23.19% publications share while UP possess 13.56% share of total publications of the studied universities.



Authors affiliated with PU and other compared universities chose to publish more than 85% of their research in subscription-based journals. Researchers in PU have more tendency to publish their research in open access journals as compared to the other studied universities. Around 22% (n = 2427) of total publications’ share of PU is in the open access category that is the highest in the group. Figure 3 shows preferred access types among the PU researchers to publish their research.



This study categorized the publications into five major categories, including Social Sciences (Business, Management, Accounting, Social Sciences, Economics, Finance, and Psychology), Engineering (all disciplines of engineering except for chemical), Medical (Pharmacology, Medicine, Medical, Veterinary sciences, Dentistry, Nursing and Neuroscience), Chemical (all types of chemistry and chemical related), and others (consisting of all other subjects other than mentioned categories). It is observed that PU’s leading research areas are engineering, social sciences, and subjects categorized in the ‘others’ category, whereas KU’s research strengths subject areas are related to medical sciences, chemistry, and chemical engineering. This study also analyzed the predefined subject categories of Scopus database and it is observed that PU is publishing more in agricultural and biological sciences followed by physics and astronomy. Chemistry, materials science, biochemistry, genetics and molecular biology, engineering, and medicine are other prominent subject areas where PU affiliated authors are frequently publishing their research output. Collectively, the studied universities are publishing more in chemistry compared to other subject areas. Figure 4 displays the areas of research of peer universities.



Researchers of PU and the other universities preferred to publish their research output in journal articles rather than other types, including book chapters, books, conference papers, and editorial. Figure 5 displays the distribution of preferred documents types of selected universities to publish their research.




6. Collaboration Patterns


Authors of PU collaborated in 130 countries around the world. The highest number of collaborative studies are conducted with the United States authors. Neighboring China is the second most preferred country for PU authors collaborations. The United Kingdom, Germany, Italy, Netherlands, and Sweden are the top most collaborating countries, respectively, from the European region. From the Arab region, the researchers of PU mostly collaborated with the authors affiliated with Saudi Arabian institutions. India and Iran are the other significant neighbors for collaborations. The international collaboration trend was high in PU, as compared to other studied universities. PU made (n = 8215) international collaborations, the highest from all peer universities. KU, UP, AU, and BU made (n = 5032), (n = 2818), (n = 1525), and (n = 785) international collaborations, respectively. Figure 6 shows the countries of collaboration.



A detailed analysis is made to determine the institutional collaboration patterns of PU authors. Chinese institutions are dominant in international collaborations. The highest number of institutional collaborations was made with the researchers of Tsinghua University, followed by the Zhejiang University, University of Science and Technology China, Nanjing University, Peking University, and Wuhan University, respectively. University deli Study di Torino, University of Groningen, and the University of Giessen from the European region were the other universities where PU affiliated authors preferred to collaborate. Collaboration with COMSATS University was the highest domestically followed by Government College University, and the University of Sargodha, respectively. The other local institutions in the list were Islamia University, University of Lahore, Baha Uddin Zakariya University, and Lahore College for Women University. Figure 7 displays the top twenty collaborating institutes.



6.1. Nobel Laureates


Internationally recognized scientific awards, notably the Nobel Prize, are one of the methods used for research estimation [49]. Nobel Prize awards are a gold standard of quality of the scientific research in the fields [50]. The University of the Punjab has produced two Nobel Laureates so far. Har Gobind Khorana was awarded the prestigious Nobel Prize in 1968 in Physiology or Medicine, while Abdus Salam was the other laureate who received the prestigious award in Physics in 1979. Other compared universities have not registered any name in the prestigious list of Nobel Laureates so far, making PU distinctive among the group with two laureates on its credit.




6.2. Authorship Patterns


A higher level of collaboration is observed at PU. Around 4% (n = 491) of PU publications are single-authored publications while the rest of the 96% of publications are collaborative efforts. More than 30% (n = 3308) of PU publications have at least six or more authors. Two-author collaboration is about 20% (n = 2155) publications of PU. Three-author collaboration is about 17% (n = 1981) of research studies, while four authors collaborated for 15% (n = 1655) of PU publications. Five-author collaboration consists of about 13% (n = 1463) of PU publications. Figure 8 shows the pattern of citations to the number of authors per publication.





7. Impact Analysis


This study concluded in the initial assessment that the research output of PU and other peer universities has grown over the years, mainly during the first two decades of the 21st century. However, just measuring the volume of publications is not sufficient without evaluating the impact of the research output. In this case, detailed citation analysis of PU and other universities’ publications is conducted for this paper. Citations in publications by other researchers, most of the time, are an indication of quality and relevance of the work.



The data show that a significant impact of research publications that have six or more authors is observed. These publications have been cited with an average of 12 citations per publication. The single-author publications recorded the lowest average of six citations per publication. The publications with two, three, and four authors have an average of eight citations per publication. Similarly, the publications with five authors recorded seven citations per publication. To further analyze the citation dynamics of PU publications, this study analyzed the citations pattern of different access types of publications. The cited publications in open access category have a slightly higher average of citations (13 citations per publication) than the subscription-based publications (12 citations per publication). From open access documents of PU, around 74% are cited at least once or more, which shows a strong link between open-access and citation count. Table 1 provides an insight to the citations to documents of selected universities.



PU received a higher number of citations than any other peer university. The University of Karachi and University of Allahabad follow the PU, respectively. Similarly, PU also leads the peer universities in the number of cited documents followed by the University of Karachi and the University of Allahabad, respectively. The University of Karachi has the highest percentage of cited documents, while the University of Allahabad has limited citations. The highest number of citations was received by the University of the Punjab is (n = 3569) followed by the University of Allahabad with (n = 1575) citations.



Funding Agencies


Higher Education Commission of Pakistan is the major funding source of all selected universities except AU. PU also contributed as the second most funding source for research activities and publications. Chinese and American agencies are also prominent in the list of sponsors. Figure 9 shows the main funding sponsors of research at PU.





8. Discussion and Recommendations


PU leads peer universities in the number of research publications and citations. The research output of PU and AU has been meagre during the last few years of the 18th century and over the 20th century. A significant increase in the publications was observed during the first two decades of the 21st century. KU has the highest percentage of cited documents. AU recorded its first research publication in 1896 while the fist research publication from PU was published in 1901. Publications associated with KU have the highest average of ten citations per document while BU recorded the lowest average of eight citations per document in the group of peer universities considered in this study. The international collaboration of PU spans to 130 countries around the world.



This study recommends the following:




	
The significant growth in research publications in PU and other peer Pakistani universities is attributed to the educational reforms and the establishment of HEC at the beginning of the 21st century. The HEC’s initiatives like the consortium-based subscription to online research databases through the National Digital Library Program Pakistan, Education and Research Network and National Research Programs has significantly supported the researchers and the universities to do research. This study highly recommends the continuity of such initiatives. The study also recommends the appropriate funds should be allocated to HEC for the sustainability of the research enterprise of the country.



	
The findings of this study showed the direct relationship between the level of collaboration and the number of citations. Higher author collaboration leads to higher citations. Therefore, this research recommends that higher collaborative approach in the research endeavors is encouraged.
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Figure 1. Shows research publications (a) from the year 2000 to 2019 (b) from the year 1974 to 1999. 
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Figure 2. Share of research publications of the University of the Punjab (PU) and compared universities. 
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Figure 3. Shows the preferred access types of journals. 
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Figure 4. Research areas of PU and compared universities. 
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Figure 5. Preferred document types. 
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Figure 6. PU collaborations with other countries. 
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Figure 7. Institutional collaboration with local and international institutions. 
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Figure 8. Number of authors per publication and citations pattern to the degree of collaboration. 
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Figure 9. Funding sponsors of research at PU. 






Figure 9. Funding sponsors of research at PU.



[image: Publications 08 00043 g009]







[image: Table] 





Table 1. Citations analysis of documents of PU and peer universities.
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	Indicators
	PU
	AU
	BU
	UP
	KU





	Publications
	10,990
	8248
	1344
	4823
	10,154



	Citations
	101,349
	79,013
	10,571
	49,014
	100,375



	Avg. Citation/Document
	9.22
	9.58
	7.86
	10.16
	9.88



	Cited Documents
	8256
	6129
	1015
	3770
	8189



	% Cited Documents
	75.12
	74.30
	75.52
	78.17
	80.65



	Non-Cited Documents
	2734
	2119
	329
	1053
	1965



	% Non-Cited Documents
	24.88
	25.70
	24.48
	21.83
	19.35



	Max Citations to a Document
	3569
	1575
	284
	1085
	379
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