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Abstract

Modern life is improving as a result of the research that corporations, research centres, and universities, in
particular, conduct. Moreover, besides their teaching function, the quantity and quality of universities’ research
activities comprise an essential criterion for measuring the university’s quality. Today, universities around the
world face global competition. Although one facet of the effort to attract productive researchers entails offering
more and more, individual incentives are not enough. Universities must also create an attractive academic
environment for researchers. This study sought answers to the following question: “What incentives and
requirements are necessary to create a productive academic environment?” As the result of a literature review in
pursuit of the study aim, the study findings include a total of 10 incentives for researchers and requirements for
universities to build a productive research environment in academia.
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1. Introduction

Education is among the most important functions of universities in helping individuals acquire knowledge, skill,
attitude, and behaviour (Eneh, 2007). Universities are also vital in the development of the future leaders of a
nation. However, a university is not merely a school. In addition to conducting teaching activities, academics
carry out research activities at universities, often leading to advances in contemporary science. In particular,
universities produce core knowledge. Consequently, other parties may obtain the produced knowledge, shape it
to their purposes, and provide it to the public as a product.

The most important determinant of the evolution of human beings is science. Science is divided into three
fundamental fields: formal sciences, natural sciences, and social sciences. Investigations in these academic areas
are carried out by following an appropriate research method, which may be novel or traditional.

Productivity is represented by the ratio between input and output (Eneh, 2007). International competition in
academia forces universities to obtain high-quality research output, which typically takes the form of
publications. Such output requires two inputs — productive researchers and a supportive university environment.
Notably, poor input results in poor output (Eneh, 2007).

This study is organised as follows. Section 2 describes the results of previous studies. An explanation of the
study methodology is presented in Section 3. Section 4 offers various ways of measuring research productivity,
followed by a discussion in Section 5 of incentives for researchers and requirements for universities to enable a
productive research environment in universities. Section 6 offers the study findings. Finally, Section 7 concludes
with a summary and suggests research questions for further potential research.

2. Related Work

Fitzenberger and Schulze (2014) conducted a survey among postdocs in Germany. The researchers divided the
respondents into three groups, including motivated optimists, confident academics, and frustrated pessimists.
Half of the postdocs expressed a strong desire to conduct academic research. According to the postdocs who
participated in the survey, the United States offered better opportunities than Germany due to higher salaries, the
tenure track system, and better career prospects. In contrast, young researchers in Germany indicated concerns
regarding job security.

Meanwhile, Unger et al. (2010) discuss the effect of financial remuneration on biomedical research. The authors
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reported that both researchers and participants receive financial remuneration. Although people are necessary for
clinical trials, finding volunteers can pose a challenge. Thus, paying individuals for clinical trials has become a
topic of discussion when considering research ethics.

Eneh (2007) focuses on the productivity of Nigerian universities. The author discusses problems related to
academic life in Nigeria in terms of university funding, incentives for academics, and the development of
facilities as part of a university’s infrastructure. Moreover, the article includes suggestions for improving the
productivity of Nigerian universities.

Some institutions have attempted to compare teaching and research by assigning arbitrary values to various
activities. For example, Yucel and Demir (2018) consider scoring-oriented academic performance, describing
how academics in Turkey collect scores based on their work, such as patents, awards, and citations. Among the
limitations they note, the researchers identify that 30 points can be collected for each category, with a maximum
of 100 points. After enabling the scoring system, academics were not willing to engage in teaching activities
compared to research activities.

Research productivity is another area of interest. Fursov et al. (2016) report many findings related to improving
productivity, including working conditions, academic mobility, and income. One of the most interesting findings
concerns foreign language proficiency. Scholars’ ability to read foreign research in the original language makes
more publications available to them. Another impressive finding is that older researchers are more productive
than their younger colleagues.

3. Method

A literature review was conducted to identify potential incentives and requirements that contribute to a
productive academic environment. To this end, the study was divided into two parts. First, methods for
measuring research productivity were evaluated. Then, elements of the productive research environment
consisting of researchers and universities were reviewed. Incentives for productive researchers and requirements
for an attractive academic environment were analysed. Several databases, including ScienceDirect, Taylor &
Francis Online, and Springer, were used for the initial scanning. Next, Google Scholar and ResearchGate were
used to collect more publications. Notably, although researchers are a key element in the industrial arena as well
as universities, this study focused on academia.

4. Measuring Research Productivity

Researchers’ output can serve as a measure of research productivity in terms of quality and quantity (Ohio State
University, 2018). For example, four criteria used for this purpose include Impact Factor / CiteScore, citation
number, journal collection, and the number of the publication. Quality is represented in the elements of Impact
Factor / CiteScore, number of citations, and quality of the journal collection. Meanwhile, the number of
publications reflects quantity.

Evaluating the results of productive researchers can be challenging. One researcher might be a co-author on all
the papers that a research group has produced, while another researcher may prefer to write papers alone. One
approach is not necessarily more productive than the other. In measuring performance, another critical factor is
that researchers’ performance should be compared to that of other researchers within the same research field.
(MacLeod & Urquiola, 2021).

4.1 Impact Factor and CiteScore

This discussion focuses on two scores that were developed to measure the citation impact of journals. Web of
Science offers the Impact Factor. Meanwhile, CiteScore is used by Scopus.

Web of Science’s calculation of the Impact Factor of journals comprises two components. First, the Numerator
represents the number of citations in the current year for items published in the previous two years. The
Denominator, which is the second component, indicates the number of substantive articles and reviews published
in the same two years. (Garfield, 2006).

The CiteScore, which is similar to the Impact Factor, also uses a numerator and denominator for its calculation.
The main difference is that the Impact Factor is based on the previous two years, while the CiteScore covers a
four-year window (Elsevier, n.d.).

The Impact Factor and CiteScore are useful to authors, libraries, and universities. For example, authors may
consult these scores when choosing a journal where they wish to submit their studies. Libraries may make
collection development decisions based on this quantification. Universities, in their turn, might use these values
to measure academic productivity and in their consideration of promotion for academics (Ohio State University,
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2018).
4.2 Number of Citations

Citation is a critical measure reflecting the quality of a research endeavour (Ohio State University, 2018). The
term refers to earlier research given in a study’s bibliography or footnotes indicating the usage of an idea or
statement belonging to prior research. Online tools, such as ResearchGate.net or Google Scholar, make it
possible to approximate how many times a paper was cited by other researchers. Citation indexing may be traced
as far back as the 1950s (Kpolovie & Onoshagbegbe, 2017).

Researchers’ productivity may be measured via different index methods, such as the Hirsch index (h-index),
index ten (i10-index), index twenty (i20-index), global citation (g-index), or excess citation (e-index). Google
Scholar provides h-index and il10-index information (Kpolovie & Onoshagbegbe, 2017). The h-index was
proposed by Jorge Hirsch (2005). It is easier to explain the h-index with an example: “h-index: 15” means that
each one of 15 publications has 15 citations at least. Lastly, the 110 index, first proposed by Google Scholar in
2011, refers to the number of papers with at least 10 citations (Noruzi, 2016).

4.3 Journal Collection

Journals can be categorised by quality. For instance, Web of Science (n.d.) lists six core collections, including the
Science Citation Index Expanded (SCIE), Social Sciences Citation Index (SSCI), and Emerging Sources Citation
Index (ESCI). Meanwhile, Scopus divides journals into four categories by quality: 1** quartile, 2™ quartile, 3™
quartile, and 4™ quartile. Specifically, the 1% quartile involves the highest quality journals, while the 4™ quartile
consists of the lowest quality journals. In addition to Web of Science and Scopus, other databases are available to
discern the quality of various journals, for instance, the Norwegian Register for Scientific Journals, Series, and
Publishers. Notably, high-quality journals are always peer-reviewed.

4.4 Number of Publications

The quantity and quality of publications are both important considerations. Emphasising quantity above all else
may result in publishing study findings in low-impact journals (Kyvik & Aksnes, 2015). That said, competition
in the academic environment leads researchers to publish as many articles in high-impact journals as possible
(Bruton et al., 2020). Thus, any reward system that is implemented should consider the reputations of the
publication channels to avoid a distortion of publication quality (Kyvik & Aksnes, 2015). The aforementioned
index methods, such as h-index or il0-index, could be used to determine the quality of publications.
Nevertheless, quantity is crucial in addition to quality for a productive researcher.

5. Elements of a Productive Academic Environment

The study established two essential elements that are involved in a productive academic environment:
universities and researchers. Each element requires support in different aspects.

5.1 Researchers

In this study, Researchers refers to individuals who have academic positions at universities. Institutions of higher
education offer a variety of academic positions, such as research fellow, assistant professor, associated professor,
and full professor. Research fellows consist of M.Sc.- or Ph.D.-level students and postdocs.

Researchers are a primary factor for high-quality universities. University committees are charged with evaluating
researchers in making hiring decisions (Bruton et al., 2020). In particular, researchers who are at the cutting edge
of a field should be hired to attain high-quality research. However, hiring productive researchers also involves
competition — from industrial sector as well as between universities. As a result, universities face the need to find
ways to motivate potential hires and retain productive researchers.

Acquiring productive researchers early in their careers may be an effective approach. Individuals who have
obtained a Ph.D. may express a preference for working in academia or industry. After the Ph.D. level, the
postdoc is often the first academic position in academia. Encouragement of Ph.D. graduates plays a vital role in
keeping them in academia. Increasing age at the postdoc level may lead postdocs to choose to work in an
industrial setting rather than academia to reduce personal risks (Chlosta et al., 2010). Therefore, immediately
offering a position (e.g. postdoc) to an individual completing a Ph.D. degree is a positive approach to keeping
Ph.D. graduates in academia (Enders & Bornmann, 2002).

In addition to the initial hiring process, university committees have jurisdiction over the promotion process. Thus,
the quality of an academic’s publications, success in finding research funds, and supervision of doctoral students
are indicators for promotion at many UK universities. Research performance, in particular, is a significant factor
in promotion to professor (Hare, 2002).
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The quality of a research endeavour depends on the individuals in a research group (Fitzenberger & Schulze,
2014). Outstanding researchers can positively affect the performance of the group as well as individual
researchers, especially junior researchers. This phenomenon, called the “Superstar Effect”, was introduced by
Sherwin Rosen (1981). In academia, in particular, this effect has been described as follows: “Groups consisting
of an exceptionally high-performing member, or superstar, would achieve greater group-level academic
performance than groups consisting of members who performed similarly” (Nihalani et al., 2010). Moreover, the
superstar effect has an impact on individuals as well as groups.

Several factors, such as age, sex, or marital status, may affect researchers’ productivity (Fox, 2005). Moreover,
primary employment in a non-academic sector has been shown to negatively affect research productivity (Fursov
et al., 2016). In contrast, factors that may improve productiveness include higher salaries, fewer teaching
activities, and enhanced laboratory space (MacLeod & Urquiola, 2021).

5.2 Universities

Universities have different functions. Scientific research is one of the most significant activities of a university
(Shen & Tian, 2012). Teaching is also a given for these institutions.

University-based research should promote the founding of new companies. Newly established companies
promote competition among a country’s existing businesses. Moreover, such industry expansion opens new local
job opportunities and can generate a financial return to the university. Lastly, the knowledge resulting from
research may be transferred to the industrial sector (Bekkers, 2010).

Some of the currently available university rankings include Webometrics, Times Higher Education (THE), and
Center for World University Rankings (CWUR). Although each party may implement different criteria in
ranking universities, research activities are undoubtedly a critical factor. In particular, universities seeking a
higher position in university rankings must publish a large volume of high-quality research studies.

5.3 Incentives for Researchers and Requirements for Universities

Many career job opportunities are available for productive researchers. That’s why incentives are necessary to
attract them to work at a university. Besides transfers from competing universities, keeping current researchers at
the same university is another difficulty for university management. Personal incentives alone are not adequate
to hire or keep researchers. The working environment, and possibly the living environment, can affect a
researcher’s vocational decision-making. Thus, the responsibility of university management is to create, to the
greatest possible extent, an attractive environment for researchers.

5.3.1 Motivation

Identifying ways to motivate academics to engage in teaching and research activities is necessary. Motivation is
a significant element in increasing the number and quality of research investigations. Motivational factors can be
divided into two groups: intrinsic and extrinsic (Victor & Babatunde, 2014). While salary provides one form of
incentive for a researcher, it is not the only factor (Victor & Babatunde, 2014). Different aspects that may appeal
to researchers include contributions to science, answering a specific research question, or financial remuneration
(Unger et al., 2010). Creative work, social importance, and professional development may also inspire
researchers (Fursov et al., 2016). Leadership style is also a critical factor for the motivation of researchers.
Solving problems democratically, encouraging creativity, or promoting staff development programmes can
energise junior researchers in particular (Victor & Babatunde, 2014). Researchers also place value on recognition
of the university by individuals, industry, or academia, considering that the institution’s prestige may lead to
better opportunities for individuals’ future careers in the long run as well as personal satisfaction in the short
term.

5.3.2 Bonuses and Salaries

Insufficient income may force researchers to seek out additional earning possibilities, such as participating in
commercial projects (Fursov et al., 2016). The pursuit of other activities in the effort to earn more individual
income can lead to research time lost. Thus, financial incentives can enhance researchers’ productivity and
satisfaction at universities (Yiicel & Demir, 2018). One practical example is the performance-oriented payment
system, the W-salary system for professors, which has been implemented in Germany since 2005 (Fitzenberger
& Schulze, 2014). A system for negotiating researchers’ salaries has been implemented in Norway as well as
Germany (Kyvik & Aksnes, 2015). Universities currently employ various rewards, such as bonuses, additional
research funds, and increases in salary, despite the additional cost to the institution that these measures entail
(MacLeod & Urquiola, 2021).
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Various countries have established methods of offering financial incentives. Academics in France can receive a
bonus of €6000-€15000 per year for scientific research. In Israel, salaries of academics may increase by 13 per
cent following successful research. Academics in China receive a bonus for each paper published in a creditable
journal. In Nigeria, academics can also earn bonuses to reward their studies (Yiicel & Demir, 2018).

5.3.3 Funding for Research Activities

Funding is significant for research activities and directly affects publication productivity in terms of quality and
quantity. This analysis identified both internal and external funding options (Kyvik & Aksnes, 2015).

A university may obtain funding for the research activities it hosts. In 1982, Dutch universities were required to
implement this method. The risk of budgetary reductions caused the quality control of research to be taken more
seriously by universities despite the protests of universities opposing the new measure (de Zeeuw & Kapteyn,
1991).

Many countries, such as Russia, South Korea, Taiwan, China, and Japan, provide financial support to proposed
projects (Guskov et al., 2018).

5.3.4 Working Conditions

Several factors can affect researchers’ working conditions, including job security, benefits, or the length of
annual leave. Because research results depend on the creativity of the researcher, scholars should be allowed to
manage their schedules according to their personal rhythm (Fursov et al., 2016).

Individual time preferences can have a positive effect on researchers (Chlosta et al., 2010). However, although
part-time positions may be offered, this practice might lead to a decrease in the number of publications that
researchers create in terms of quality or quantity. Job security (i.e. a permanent academic position) is another
factor to attract productive researchers, especially early in their careers. Lastly, universities may offer different
benefits to researchers, such as exercise opportunities during working hours, mortgage credit, or health insurance
(NTNU, n.d.).

5.3.5 More Time for Research

Some researchers may have less time for their potential research because of their teaching responsibilities,
administrational jobs, and external activities (Kyvik & Aksnes, 2015). Less time for research causes inherently
fewer or low-quality publications. Accordingly, a sufficient portion of weekly work hours should be dedicated to
research activities exclusively. Reduced work hours that are unrelated to research imply positive research
productivity.

5.3.6 Academic Mobility

Academic mobility, such as joint projects, academic conferences, and temporary positions (e.g. visiting
researcher), can encourage increasing productivity among researchers (Fursov et al., 2016). Moreover, mobility
may facilitate international collaborations (Fursov et al., 2016). Collaboration can also be carried out with
industrial players as well as other universities. On the negative side, academic mobility is costly, including
expenses for accommodation, food, transportation, and so on.

Academic collaboration enhances academic productivity. Nevertheless, such collaborations should be conducted
with highly productive researchers instead of those who are less productive to encourage personal productivity
(Lee & Bozeman, 2005).

5.3.7 Academic Culture

Academic culture is required for high-quality research. This feature involves an individual’s spirit, ethics,
environment, and outlook. Academic outlook refers to a researcher’s viewpoint towards academic activities.
Academic ethics refers to all norms and rules that researchers must follow. Academic environment refers to the
academic atmosphere and physical condition, such as infrastructure, research equipment, academic databases,
and books. Academic spirit denotes opinions and spiritual power arising from the institution’s past (Shen & Tian,
2012).

Academic freedom means the freedom of individuals to study, teach, research, and publish without any obstacles
(Tight, 1988). Such freedom applies to academics and students alike (Abdel Latif, 2014) and, in both education
and research, is an essential principle in academia (Karran, 2009). This characteristic directly affects researchers’
productivity (Fursov et al., 2016). Potential reactions against new perspectives and approaches can prevent
researchers from pursuing research in the field (Karran, 2009). For these reasons, academic freedom has a
positive effect on university excellence and the productivity of researchers (Karran, 2009).
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5.3.8 External Evaluation

As mentioned, universities offer teaching activities in addition to research. One possible option for improving the
quality of universities might be an external evaluation of teaching and research. For example, national
committees made up of independent experts published reports regarding the field of economics in Dutch
universities concerning research in 1985 and teaching activities in 1988 (de Zeeuw & Kapteyn, 1991). These
reports revealed the research outputs and education quality at the universities they described.

5.3.9 Facility

Infrastructure is another matter requiring review. Campus facilities, the availability of common equipment and
special-purpose equipment, laboratory capabilities, and library opportunities, including subscriptions to research
databases, may affect research efforts (Shen & Tian, 2012). Universities may also establish specific research
centres to create a research environment while minimising restrictions? (de Zeeuw & Kapteyn, 1991). Such a
centre can also be used for passing on technology to industry. The university’s location is another factor that
affects researchers’ decision-making. Specifically, researchers’ selection criteria include the country and city
where the university is situated, along with the distance between home and the campus. A researcher may
consider different aspects, such as cultural adaptation, security, freedom, the local legal system, and difficulties
in daily life.

5.3.10 Postdoc or Ph.D. Research Fellows

Every researcher has the same 24 hours in a day. The time available to senior researchers (e.g. full professors)
may be relatively limited for research purposes due to their administrative responsibilities. As one possible
solution, the contributions of research fellows may reduce the time that senior researchers need to invest in
conducting a research study. Moreover, some research involves interdisciplinary efforts, which research fellows
may supply as well. Furthermore, the size of the research group affects research productivity in terms of quality
and quantity. Lastly, both a research group and individual researchers can take advantage of the aforementioned
Superstar Effect.

6. Results

Four criteria were established to measure researchers’ productivity: Impact Factor and/or CiteScore, number of
citations, journal collection, and number of publications. These factors only relate to research productivity;
however, an academic may also be productive in terms of different aspects (e.g. teaching activity, administrative
ability), which should be considered. Identifying criteria for evaluating researcher productivity is necessary. For
instance, academics might collect scores from different scientific activities, such as projects, exhibitions, patents,
awards, and contributions to activities that disseminate knowledge (Yiicel & Demir, 2018).

Different citation index methods are available, such as h-index and il10-index, used by Google Scholar.
Additional tools include i20-index, g-index, and e-index.

The study identified 10 incentives and requirements for researchers and universities. These positive measures
include motivation, salary and bonus, funding for research activities, working conditions, more time for research,
academic mobility, academic culture, external evaluation, facility, and postdoc and Ph.D. research fellowships.

Without a doubt, productivity is an essential property for a researcher. That said, other character qualities, such
as leadership, extroversion, openness, creativity, ability to work in a group, and sensitivity towards research
ethics are equally significant.

Industry experience on the part of researchers is another benefit. Awareness of the industry-based working
parameters can influence the results and success of a research investigation. Guest lecturers from industrial
sector can be hired to create a link between the academic and industrial sectors.

Universities should request output from researchers while clearly defining their criteria for success. Therefore,
university management should consider the Superstar Effect to enhance mass productivity.

7. Discussion

Universities are required to promote advancement in scientific fields in the areas of formal sciences, natural
sciences, and social sciences. Any university that aims to be globally competitive must prioritise two strong
elements: productive researchers and a supportive environment in academia. This study was carried out to
identify potential incentives for researchers and requirements for universities to create a productive research
environment in academia. A literature review was conducted to fulfil the research purpose. The study findings
include consideration of potential criteria to measure research productivity. Moreover, this investigation
identified 10 incentives and requirements related to the topic under investigation. Recommendations for future
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study entail determining the weights of proposed incentives and requirements for productivity in academia.
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