Scientometrics (2024) 129:1119-1154
https://doi.org/10.1007/511192-023-04911-2

®

Check for
updates

Is there a “difference-in-difference”? The impact
of scientometric evaluation on the evolution of international
publications in Egyptian universities and research centres

Mona Farouk Ali’

Received: 8 August 2023 / Accepted: 5 December 2023 / Published online: 8 January 2024
© The Author(s) 2024

Abstract

Adopting scientometric evaluation in the context of academic promotion has been one of
the recent reforms in Egyptian higher education geared towards boosting scientific excel-
lence and global exposure. This type of evaluation awards higher points to works published
in Web of Science journals. The objective here is to investigate the hypothesis that this
procedure leads to the intensification of international publications and shifts in publication
patterns in Egyptian universities compared to research centres that are not subject to the
regulations employing this type of evaluation. The requisite research data were extracted
from Clarivate’s InCites for 45 universities and 43 research centres from 1996 to 2021 and
analysed using the difference-in-difference approach. The findings show a generally posi-
tive effect on WoS publications. That is, significant differences are observed for all vari-
ables examined for universities (total publications, subjects, types, and journal quartiles),
whereas this evaluation had some spillover effects on research centres. This proves the sig-
nificance of the evaluation in fostering international productivity. The outputs would be of
interest to policy-makers who are planning to promote and broaden the scope of this novel
technique in research assessment. The present study may also stimulate future comparisons
with other countries applying this type of evaluation.
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CG Control group
TG Treatment group
SR Scientometric report

HE&SR Higher education and scientific research
DID Difference-in-difference

Introduction

Given its lack of concordant perception, either as a game or fashion or as a significant part
of the academic community, scientometric evaluation (SE), which uses international bib-
liographic database indicators such as the Impact Factor (IF), has been a focus of numerous
investigations across several disciplines. During the second half of the twentieth century,
science and its evaluation procedures radically shifted because of multiple factors, the most
noteworthy of which was the massive growth of research and the need for the develop-
ment of standards for science governance (Hammarfelt & de Rijcke, 2015). Consequently,
evaluating scholarship merit has become a growing challenge, and modern evaluation sys-
tems have focused heavily on international publication (IP) to maximize visibility and cita-
tion magnitude (Karlsson, 2017; Shao & Shen, 2012). The eventual gain is to enhance the
rankings of higher education institutions. This aligns with the objective of current scien-
tific policies, which is to strengthen science and education by introducing an international
character. Therefore, since the 1980s, these policies have included numerous incentives to
boost IP; financial rewards—funding or a higher salary—or professional incentives such
as promotion and tenure are examples of these stimuli (Korytkowski & Kulczycki, 2019a;
Kulczycki et al., 2019; Rowlands & Wright, 2022).

In this context, since the 1990s, SE has been widely utilized by multiple stakeholders,
notably funders, promotion and tenure committees, policy-makers, information special-
ists, worldwide rankings of universities, and scholars themselves. This is because met-
rics provide large volumes of quantitative, reliable, and processable information and an
easy, more objective measure of research performance (Astrém & Hansson, 2013; Ball
& Tunger, 2006; Deutz et al., 2021; Grinev et al., 2021; Kelly & Jennions, 2006; Ma &
Ladisch, 2019). The extensive use of these data reflects the emerging audit society, govern-
ment accountability mechanisms, and vigorous political steering of the national research
system (de Rijcke et al., 2016; Hammarfelt & Hallonsten, 2023). Nonetheless, these indi-
cators have many criticisms, such as potential abuse and the limited extent to which they
accurately reflect the actual quality of research; the inability to reveal a comprehensive
and objective vision of the individual scientific contributions; probable manipulation; and
disregard for differences in publication and citation patterns across disciplines (Aksnes &
Rip, 2009; Kulczycki et al., 2021; West & Rich, 2012). The most significant recommen-
dations of the Leiden Manifesto and the San Francisco Declaration for confronting these
flaws were to identify a set of potential metrics to help various disciplines choose the best
among them and to reveal the calculations that metric providers use (DORA, 2012; Hicks
et al., 2015).

As one of the essentials for governing research, academic promotion regulations (APRs)
are usually developed to meet the growing shifts in academia. The use of SE for judging
the scholarships of candidates for academic promotion (AP) has been a prominent aspect
of this evolution (Demetrescu et al., 2020). In Egypt, SE has been employed since late
2016 as a part of the APRs in all bodies affiliated with the Supreme Council of Universities
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(SCU), a governmental umbrella of Egyptian universities and higher education institutions.
Compared to local outlets, these regulations have allotted higher points to publications in
international journals (IJs) and other outlets indexed in the Web of Science (WoS) and/or
Scopus.

As detailed later, this evaluation uses different metrics, such as the IF, the SCImago
Journal Rank (SJR), and the CiteScore. This significantly helps scientific committees for
promotion in determining the scores of journals and proceedings where the papers of
candidates were published. The Digital Libraries Unit (DLU) at the SCU is responsible
for performing the SE centrally and exclusively, and the applicants and their committees
receive an official report containing the findings of this evaluation. Applying this evalu-
ation in the Egyptian environment has some features that may differ from other national
systems, such as the habilitation procedure in Poland (Kulczycki, 2019) and the Italian
National Scientific Qualification (Marzolla, 2016). First, the evaluation is implemented by
a neutral national authority employing library and information science specialists. They are
qualified to utilize bibliographic databases in a manner that ensures the evaluation’s accu-
racy, integrity, and impartiality. This contrasts with countries where the candidates them-
selves or the committee of experts provide the values of the bibliometric indicators as one
of the promotion requirements. Second, the SE is applied to all disciplines served by the
scientific committees, whereas the Italian system uses bibliometric indicators for only nine
subject areas, such as mathematics and computer sciences, medical sciences, and physics.
Third, the indicator values are used without any normalization, unlike the Italian system.
Finally, while heavy reliance is placed on the IF for evaluating journals in some countries,
such as China (Shao & Shen, 2012; Shu et al., 2020), the Egyptian system depends on the
Cite Score or the SJR alongside the IF; such variety would suit all specializations.

In this context, it is interesting to observe that Egypt’s ranking on InCites has increased
from 40 in 2016 to 28 in 2021 (Clarivate. InCites, 2022). This strongly reinforces the study
hypothesis that SE stimulates Egyptian scholars to publish more in international channels,
particularly WoS journals, and changes their publication patterns. Accordingly, the objec-
tive is to explore how the SE-based APRs impact the evolution of international publica-
tions (IPs) produced by the SCU’s bodies (SCUs) compared to Egyptian research centres
(ERCs), which are not subject to these regulations but may have benefited from the SE
spillover effect. Hence, the main hypothesis is twofold, as follows:

RH1 There are differences in the IPs of the SCUs compared to the ERCs (net effect)
according to the total volume, subject areas, document types, and journal quartiles after
employing SE.

RH2 There are differences in the IPs of the ERCs (spillover effect) according to the total
volume, subject areas, document types, and journal quartiles after employing SE.

Literature review

To accomplish the study’s objective and design its theoretical and applied structure, it was
necessary to examine the literature addressing the use of metrics in AP, which represents
the focus of the study. Moreover, the author reviewed investigations exploring the impact
of using these indicators on publication patterns, whether through monitoring stakeholders’
perceptions or analysing bibliometric data. The two approaches comprehensively revealed
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the changes generated by utilizing metrics. To determine the methods and statistical tech-
niques adopted, the study leaned upon works assessing the effects of various incentives on
universities’ scientific output before and after launching these incentives. Below are the
previous studies according to their categories.

Usage of SE in AP

A study by Beck (1991) was found to be one of the classic studies to use the term “scien-
tometric evaluation” in its title. In the context of the widespread use of this evaluation in
Hungary since the late 1970s, this study evaluated the scientific performance of the Fac-
ulty of Natural Sciences using the IF. The most significant recommendation was the neces-
sity of publishing in higher-impact journals. Later, McHugh (1994) provided a snapshot of
the weight of scientific production as one of the main standards for the promotion process
using several indicators, such as the publication rate and the number of citations. Further-
more, Woodside (2009) suggested adopting multiple metrics for evaluating journals and
the scientific contributions of candidates for promotion instead of relying solely on the IF.
Recently, Abramo et al. (2023) investigated the impact of scientometric requirements for a
professorship after the Ukrainian policy reform; they explored progression in some aspects
of IP, although it did not consistently yield greater performance. Earlier studies have high-
lighted the negative effects of applying this evaluation in AP. Feenstra and Lopez-Cozar
(2023) concluded that using metrics harmed publication practices and research integrity
despite a production boost by Spanish philosophy researchers and more transparency in
the promotion process. Some Turkish academics publish their works in predatory journals
to rapidly get promoted, as reported by Demir (2018). This result was later confirmed in
Uzbekistan by Eshchanov et al. (2021). Plagiarism, reliance on payment-based publica-
tion, and exploitation of beginner researchers were also downsides mentioned by faculty in
Kazakhstan (Kuzhabekova & Ruby, 2018).

Stakeholders’ perceptions of SE

The survey of academic stakeholders was one of the most conducted methods to recog-
nize the positive and negative implications of SE on research evaluation and publication
patterns. Some surveys have been incorporated with scientometric analyses. Aksnes and
Rip (2009) discovered that Norwegian scholars were mistrustful of the fairness of citation-
based criteria. Although Swedish humanities academics highlighted a conflict between dis-
ciplinary traditions and the requirements of this international trend, they were conscious of
the positive influence of these measures on IP (Hammarfelt & de Rijcke, 2015). Similarly,
McCulloch (2017) confirmed the inconsistency between these traditions and the types and
outlets of publication required by the Research Excellence Framework in England. A wider
examination in Australia and Sweden revealed attitudes in the humanities towards indices;
many criticized them and felt pressured to use such measures (Hammarfelt & Haddow,
2018). Although this usage has become a significant part of daily life for Irish scholars
and decision-makers, standardization and institutionalization of the metrics require exam-
ination of their validity, reliability, and implications for all aspects of academia (Ma &
Ladisch, 2019). In Poland, Kulczycki et al. (2021) concluded that most deans of higher
education institutions believed that these measures were an effective technique for evaluat-
ing scholars.
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Role of incentives in enhancing IPs

Some scientometric studies have verified the impact of research evaluation systems
on IP before and after their inception. University funding was the frequent target of
these systems, which mostly employed metrics. In South Africa, a study by Inglesi-Lotz
and Pouris (2011) proved that after applying the National Research Foundation’s rat-
ing system, IPs in social science rose by an average of 24.5% over the projected vol-
ume without such a system. The Norwegian Publication Indicator, a research funding
system that began in 2004, demonstrated its efficacy when both IPs and collaboration
grew (Bloch & Schneider, 2016). This indicator has also been adopted in Danish insti-
tutions since 2008 and has been found to positively affect an article’s evolution (Ing-
wersen & Larsen, 2014). After joining the Russian excellence initiative Project 5-100
for funding, Matveeva and Ferligoj (2020) concluded that the participating universi-
ties experienced a rise in both collaborations and research output, whereas there was
no considerable shift in nonparticipating universities’ collaboration. The initiative also
generated more publications in the highest- and lowest-quality journals (Matveeva et al.,
2021). Additionally, Lovakov et al. (2021) revealed the positive spillover effect of this
initiative on the research performance of universities that were not funded by the initia-
tive. In Italy, Abramo and D’Angelo (2021) measured the relative productivity before
and after the implementation of the performance-based research funding system; the
results demonstrated that universities’ achievement was convergent, owing to the sig-
nificant advancement achieved by those with the lowest outputs after they joined this
system. Akbaritabar et al. (2021) examined the impact of the second national research
assessment introduced in 2011 on the production of Italian sociologists. The volume
of research grew in journals that were effective for evaluation; however, some journals
were of questionable quality.

At the Arab level, no studies approached the purpose of the present investigation,
to the best of the author’s knowledge. Yet, some bibliometric studies were conducted
to monitor the impact of radical changes on the development of IPs in Arab countries.
Ibrahim (2018) explored that following the Arab Spring movement, the number of WoS
publications produced by 22 Arab nations doubled. After assessing the effect of recent
gender policies in the Middle East and North Africa on the development of WoS litera-
ture written by women versus men, El-Ouahi and Lariviere (2023) found that women in
Tunisia, Lebanon, Turkey, Algeria, and Egypt achieved more progress relative to other
nations in that region. In Saudi Arabia, many bibliometric studies tracked the devel-
opment of IPs. The most recent one was the study by Al-Jamimi et al. (2023), which
showed tremendous growth in these publications because of investment in the Saudi
infrastructure for scientific research. Additionally, Al-Jamimi et al. (2022) reviewed
bibliometric studies that monitored research performance in economically emerging
countries, including Saudi Arabia, where 132 indicators were identified and classified
according to productivity, influence, and cooperation.

Despite prior fruitful work, several gaps were explored in this research stream. The
impact of metrics has been insufficiently investigated in the framework of promotion; it
needs a deeper comprehension in the light of APRs. Another gap is that most researchers
have shown the effects on the quantitative progress of the IPs, but the effects on publica-
tion type or journal classification have received inadequate consideration. Furthermore,
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the national level was rarely addressed, as coverage typically focused on a university or
group of universities, and numerous studies were also limited to specific specializations
rather than covering all subject areas. There was also a severe lack of tracking of the dif-
ferences between the institutions that receive stimulus and those that do not. Last, while
universities attracted most studies, research centres were absent, although they contrib-
ute significantly to national scientific research. The current research would bridge these
gaps and encourage scholars to enrich this stream, especially in the Middle East, where
this type of research is scarce.

Background

In the last decade, Egypt has witnessed two revolutions targeted at radical change and cor-
ruption eradication: one on January 25, 2011, and the other on June 30, 2013. Reforms have
consequently been implemented across all sectors, including higher education and scientific
research (HE&SR). Concurrently, this sector was considering the recommendations issued
by the World Bank in its 2010 review of Egyptian policy on HE&SR. Optimizing research
capacity to compete globally and implementing an incremental reform strategy were the most
essential suggestions. For the staff, the most challenging aspects were the changes impact-
ing their employment security and conditions, status, workload, and performance evaluation
(The World Bank, 2010). All these circumstances have prompted the Ministry of HE&SR to
improve the quality of research performance and increase IP rates, especially those of univer-
sities. The eventual intention was to raise Egypt’s position in the global rankings.

The refinement of APRs has been one of the most substantial transformations executed
by the SCU. According to these regulations, the promotion portfolio submitted for an asso-
ciate professorship or full professorship includes at least five and up to eight papers (70
points), a report on teaching, research, and community activities (20 points), and a discus-
sion with the candidate (10 points). Each requirement must be fulfilled by at least 60%. Pro-
motion requires a total score of at least 70 points for full professorship and at least 60 points
for associate professorship. All submitted papers are graded using the following equation:

The score of a paper

_ score of journal or conference (10 points or less) X score of participation (weighted based on the number of co — authors (1 point or less) x score graded by experts (100 points or less)
- 50

The APRs are revised by the SCU every three years when a new round of scientific
committees for promotion is to be launched (approximately 131 committees). Since the
inception of the 12th round (2016-2019), the APR has utilized SE for the first time to
evaluate the channels of publications (Ministry of Higher Education & Scientific Research.
Supreme Council of Universities, 2016). Accordingly, a scientometric report (SR) issued
by the DLU has become a prerequisite for applying for promotion. Based on data from
the WoS and Scopus, this report contains rankings of journals and proceedings where the
nominee’s research was published. The report includes the value and quartile of both the
SJR and the IF during the 12th round, while the CiteScore and the IF are applied in the
13th round (2019-2022) (Ministry of Higher Education & Scientific Research. Supreme
Council of Universities, 2019) and the 14th one (2022-2025) (Ministry of Higher Educa-
tion & Scientific Research. Supreme Council of Universities, 2022). Formerly, the respon-
sibility of allocating points to the publication outlets was delegated to committee members.
In contrast, the regulations of the last two rounds have involved assigning points to each
rank of IJs indexed in the WoS and Scopus, as shown in Table 1. This ensures uniformity,
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Table 1 Points assigned to IJs indexed in the WoS and Scopus according to the APR issued by the SCU*

No. of points assigned Journal ranking

to the journal (Full — —

mark = 10) Nonspecialized journal Specialized journal
Indexed in  Indexed in the web of science Indexed Indexed
the scopus in scopus in web of

science

10 Q1

9.5 Q2

9 Ql Ql

8.5 Ql Q2 Q2 Q3

8 Q2 Q3 Q3 Q4

7.5 Q3 Q4 Q4

7 Q4 For all Web of Science journals indexed in the Emerging

Sources Citation Index (ESCI)

*Source: (Ministry of Higher Education & Scientific Research. Supreme Council of Universities, 2019)

objectivity, and transparency and prevents the bias and favouritism that may occur if the
committee members allocate journal points, which represents one of the most important
aspects of the desired reform.

According to the SE, articles or reviews published in the first and second quartiles of
the WoS are exempt from expert review. This procedure is called “fast track” as the highest
scores are awarded to these papers (Q1: 90/100 and Q2: 80/100) instead of scores graded
by experts. If the journal is indexed in both WoS and Scopus, it will obtain the highest
mark, as listed in the table. Furthermore, the 1Js indexed in WoS or Scopus receive higher
marks than those received by the nonindexed ones called “local journals”, whether pub-
lished in Egypt or other countries, which obtain at most 7/10. The APRs detail seven crite-
ria for evaluating this type of journal. In addition, the scores of international proceedings
indexed in the two databases are higher than those of the local ones. IJs are generally supe-
rior to international and local proceedings, which obtain fewer points; hence, these regu-
lations strongly encourage articles. The APRs have no items for evaluating books, book
chapters, etc., which are subject to the committee’s determination.

The regulations of ERCs affiliated with the Ministry of HE&SR and other governmental
authorities were reviewed, such as Council of Research Centres and Institutions (2021) and
Egyptian Atomic Energy Authority (2021). It was found that they highlight IP and its condi-
tions without referring to the incentives included in the SCU’s regulations in terms of deter-
mining points for IJs or grades assigned to research published in the highest-ranking journals.
Accordingly, although ERCs do not undergo the SCU’s APRs, the impact of these new regu-
lations is expected to extend to academics working for these bodies, which often support IP.

These shifts are in line with some worldwide trends in research evaluation and aca-
demic promotion systems. These trends include: using citation-based metrics to identify
the prestige of journals; encouraging publishing in top-tier journals and avoiding question-
able ones; allotting higher points to WoS journals; evaluating local journals to help them
enhance their quality; and employing library and information science to serve and improve
promotion procedures (Brown, 2014; Cruz-Castro & Sanz-Menendez, 2021; Demetrescu
et al., 2020; Frandsen et al., 2022; West & Rich, 2012). In contrast, the national system is
inconsistent with other trends, such as using indices measuring scholars or papers, such as
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the H-index and citation count, or altmetrics (Bray et al., 2023; Kelly & Jennions, 2006;
Nuzzolese et al., 2019; Yu et al., 2023). All these alterations in the HE&SR sector, specifi-
cally the incorporation of the SE into the APRs, necessitate an investigation of the poten-
tial variations of the IP rates and patterns in Egypt; this will be the focus of the current
research.

Data and methods

The current investigation is classified as an impact evaluation study, whose primary objec-
tive is to monitor the shifts that are attributed to a certain intervention, such as a policy or
programme, to determine its effectiveness. A quasi-experimental design is the most com-
monly used for this purpose (Inglesi-Lotz & Pouris, 2011). It relies mainly on the ran-
domized before-after-control-impact (BACI) method, which employs a treatment group
(TG) that receives the intervention and a control (comparison) group (CG) that does not.
Both groups are represented by their data before and after launching the treatment. This
approach makes it feasible to account for any natural or previous differences between the
TG and CG to specify the true impact of the intervention. Accordingly, CG is essential for
controlling the environment and reducing confounding factors other than the intervention
that could have led to the discovered change (Christie et al., 2020; The International Initia-
tive for Impact Evaluation, 2022). In addition, the spillover effects received by CG could
be explored. This design was used in this case to examine the effect of SE-based APRs by
comparing the IPs of both the TG (SCUs) and CG (ERCs) before and after initiating this
evaluation.

Data

To conduct the required comparisons, it was necessary to extract data reflecting the features
of the two groups’ research indexed in the WoS. The data were extracted from Clarivate’s
InCites to recognize the differences that might have resulted from the Egyptian researchers’
preference for WoS journals, which earn higher points relative to Scopus journals in APRs.
Given that the period following the implementation of the SE available for the analysis was
only five years (2017-2021), it was suggested that the whole period of the study be divided
into two equal subperiods of 5 years before and after launching the SE. After gathering the
IP data for the proposed period and examining the statistical models, it was found that the
models were invalid because they required a longer time series to be accurately executed.
Accordingly, the time series should have been extended as much as possible. This is advan-
tageous in this analysis because the longer the time series is, the more reliable the statistical
results are and the fewer errors there are, which enhances the ability of the statistical models
to estimate and predict. Therefore, it was appropriate to stretch the series from 1996 to 2021
and divide it into two periods: 1996 to 2016 (before SE) and 2017 to 2021 (after SE).
Moreover, two groups were meticulously chosen based on the Egyptian organiza-
tions listed on InCites during the whole period: the SCUs (45 bodies) and the ERCs
(43 bodies). Foreign and independent organizations that are not affiliated with the
SCU or any Egyptian body were excluded, such as the American University in Egypt
and Naval Medical Research Unit 3. Al-Azhar University was also isolated because it
is a large-scale university of a special nature that follows a religious body dubbed Al-
Azhar Al-Sharif. The aim was to form two groups as similar as possible in terms of the
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surrounding environment in which research is produced to obtain academic promotion.
There is another interesting similarity, as each group produced approximately 50% of
its total production of the whole period during the second period (5 years) (Table 2).
This is despite the SCUs outpacing the ERCs regarding the total IPs throughout the
entire time. Furthermore, an essential assumption must have been applied before apply-
ing the method adopted in this work to reach the correct findings: the trends of the IPs
of the first period were assumed to be the same for the two groups. More technically, the
graphs of both from 1996 to 2016 were assumed to be represented by two approximately
parallel lines; this was achieved with the identified groups through gathering and exam-
ining data. It was further found that both have fewer humanities and social sciences pub-
lications but are more productive in other disciplines.

The data collected during July 2022 reflect the IPs according to four variables: (1)
documents (overall volumes); (2) subject areas (using InCites’ Global Institutions Pro-
files Project (GIPP), a scheme with six broad subjects as a more abbreviated alterna-
tive than the WoS scheme with 21 subjects); (3) document types (articles, book chap-
ters, proceedings papers, and reviews (books were not found for both groups)); and
(4) journal rankings (Q1, Q2, Q3, and Q4). To obtain the number of papers indexed
in ESCI journals (Emerging Sources Citation Index), the following calculation was
implemented:

The documents published in ESCI journals
= the total documents — the total documents published in all journals under

all quartiles (for each organization in each year).

The data points for each institution (while collecting data) and for each group (while
processing and analysing data) are as follows:

Number of total publications each year.

Number of publications under each subject each year.
Number of publications under each type each year.

Number of publications under each journal quartile each year.

Accordingly, 26 Excel sheets were generated, where a sheet was designated to record
data for each year, and then the data were collected in a separate sheet. (See the Appen-
dix: the IPs of SCUs and ERCs and the Online Resource: the IPs under each organ-
ization of SCUs and ERCs). Table 2 reports the IP totals of both groups in the two
intervals.

To identify the general trends of IP growth, the following equation was used to calcu-
late the annual growth rate (AGR):

Table 2 The total IPs produced

Period 1996-201 2017-2021 1996-2021
by the SCUs and ERCs from ero 996-2016 017-20 996-20
1996 to 2021 according to N % N % Total
InCites
Group
SCUs 137034 49 145004 51 282038
ERCs 32815 51 31375 49 64190
Total 169849 49 176379 51 346228
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AGR = End Valb.te — First Value % 100
First Value

The AGR for 1996 was not calculated because the 1995 values (the first value) were
outside the scope of the research. Moreover, there were no AGRs for some variables in
some years due to the absence of production, such as book chapters. The quartiles of WoS
were initiated in 1997; hence, the AGR for that year was not calculated for quartiles, unlike
ESCI journals that were present. The AGR values have been rounded to the nearest major
unit.

Statistical model

The difference in difference (DID) or double difference model was employed to perform
this examination. In quasi-experimental contexts, such a technique represents a quantita-
tive design for estimating causal relationships, as it explores the effects of an intervention
that does not affect all individuals or institutions at the same time. To this end, it compares
the variations in the TG mean before and after the intervention with the change in the CG
mean over time. This design incorporates cross-sectional and time-series data to measure
the changes in outcome variables of both the TG and CG before and following the inter-
vention (Makkonen & Mitze, 2016). In other words, the DID estimator examines the dif-
ference in both the TG and CG before and after the intervention; then, the net effect, or
net change, is calculated as follows: (TG after-TG before)-(CG after—CG before). This
approach should be accompanied by either the matching method or testing the parallel
trends assumption, i.e., examining the similarity between the IPs of the TG and those of the
CG before applying the SE. Then, two dummy variables are generated: one for the groups
taking values 1 for TG and O for CG, and the other for the period, where 1 and O are the
values indicating the periods after and before the intervention, respectively. The regression
model used here can be expressed as follows:

Yt:ﬂO+ﬁIGt+ﬁ2Pt+ﬂ3Gt*Pt+€t’
where:

Y, is the IP value for r=1996, 1997, ..., 2021, G, = { 0.1Yecs, _ { 0.1 <2016

Lify e TG '~ | 1,ift > 2016’

G, * P, is the interaction term, and ¢, indicates the error term.

The four coefficients are illustrated in Table 3, as the columns refer to the periods and
rows refer to the groups. The mean IPs of the TG before and after SE are f, + f, and
Po + Py + P, + P53, respectively. Additionally, the mean IPs of the CG before and after this
evaluation are f, and f, + f,, respectively. Therefore, the difference between the two peri-
ods in the TG is f, + f5, and in the CG is f,; the difference in difference is f;. Additionally,
the difference between the two groups in the first period is f;, and that in the second period
is By + fs.

Considering the assumption in this study, it was desired to use the AGR values to con-
duct the DID method to explore the differences between the two groups in terms of the
growth rate instead of publication volumes, which may not accurately reflect the potential
progress. Several tests conducted in this study revealed that this assumption was violated
using the AGRs. In contrast, the assumption was effectively met by using the number of
publications. The numbers led to higher values of adjusted R%, which explains the DID
models. The average value of R? is 75%, meaning an excellent interpretation of the models,

@ Springer



Scientometrics (2024) 129:1119-1154 1129

Table 3 Exemplification of the DID model

Period Before treatment  After treatment (P=1) Difference
(P=0) between the
two periods

Groups
Mean of IPs of TG (G=1) bo + By Bo+ B+ B+ P b+ s
Mean of IPs of CG (G=0) Bo Bo+ P>
Difference between the two groups I b+ 5 Difference
in differ-
ence=/y;

i.e., it accurately explains the changes in the IPs. Additionally, the p values of the DID
models applied are 0.00; all the models are significant at a confidence level of 95%. As evi-
denced by the following results, these models indicated a consistently higher impact of the
SE on SCUs compared to ERCs.

The statistical packages used in this study are SPSS®20, STATA®14, and MS Excel
2013. All the figures and tables representing the results of the DID models were generated
from statistical applications.

Results

This section presents the general trends of the IP evolution for the SCUs compared to
ERC:s, followed by the DID approach outcomes performed to test the study’s hypotheses.

General trends

Overall, the IPs of both groups increased rapidly following the introduction of the SE,
as illustrated in Fig. 1. Until 2005, the number of publications slowly increased and then
escalated from 2006 to 2016. Afterwards, publications jumped more sharply than in the
previous period. Nevertheless, the SCUs recorded noticeably higher values through-
out the whole period. Table 4 shows that following the AGR decline from 2012 (20%) to
2017 (5%), the SCUs had a sharp rise from 2018 (16%) to 2020 (22%) and a minor fall
in 2021 (20%). The AGR of 22% (2020) was the highest achieved by the ERCs after the
SE. Throughout the time series, the arts and humanities and social sciences in both groups
showed vastly lower publications relative to other subjects, which all had similar growth
patterns across the years and an exponential rise after the SE (Fig. 2a, b). Nevertheless,
the social sciences outperformed other disciplines during the second period, with an AGR
of 47% in 2021 for SCUs and its highest level (80%) in 2020 for ERCs (Table 5). Moreo-
ver, the number of articles and reviews increased in both groups, but there was an acceler-
ated shift after 2016 (Fig. 2c, d). As listed in Table 6, the highest AGRs of articles were
approximately 30% for SCUs and 25% for ERCs in 2020, and the highest AGR of reviews
was approximately 57% for both SCUs (2021) and ERCs (2019). The proceedings papers
declined gradually, while the book chapters were absent for some years. For quartiles, the
publications of Q1 and Q2 rose tremendously compared to other quartiles after the new
evaluation (Fig. 2e, f). Whereas the AGR of SCUs reached 33% in 2021 for Q1 and 52% in
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Fig. 1 Total IPs from 1996 to 2021 for the SCUs and ERCs. The SCUs have greater IPs than the ERCs.
Although both lines are increasing, the SCU line has grown exponentially, particularly since 2016

2020 for Q2, the highest values recorded by the ERCs were approximately 45% (2020) for
Q1 and 46% (2019) for Q2. Other quartiles witnessed relatively low AGRs, as depicted in
Table 7.

Results of the DID model

The DID method was applied for the total IPs in general and according to the subjects,
types, and journal quartiles. Figure 3 illustrates in detail the application of the DID model.
The y-axis is the mean of the total IPs, and the x-axis includes the two periods (before and
after the SE). The black line represents the SCUs, and the dotted line refers to the ERCs.
The difference between the means of IPs recorded for the SCUs in the first and second
periods is f, + f5, while the difference between the means of IPs for the ERCs in the two
periods is f,. Consequently, the difference in differences is f;, a net effect gained by SCUs
compared to ERCs after the SE. The mean of the total IPs of the SCUs is higher than that
of the ERCs in both periods. Remarkably, the line of the SCUs is steeper than the ERCs’
line, reflecting a large increase in the SCUs’ publications after the SE compared to the
other group. The distance between the two lines after the SE is wider than its peer before.
As visualized in Figs. 4, 5 and 6, the same observation holds across all subjects, types, and
quartiles.

The results of the DID model for the total IPs are depicted in Table 8. The p-value of
the model is 0.00; hence, the model is significant at a 95% confidence level. The model
explains 78.9% of the variation in the total IPs according to the adjusted R? of 0.789. Addi-
tionally, the coefficients [’3\, ﬁz and [/3\3 are significant, as their p values are approximately
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Table4 The AGR of total IPs for

the SCUs and ERCs from 1996 <" The AGR of total IPs
t0 2021 SCUs ERCs

1996 - -
1997 —4 2
1998 1 10
1999 3 -3
2000 15 1
2001 6 4
2002 6 23
2003 12 —1
2004 0 ~6
2005 5 16
2006 2 26
2007 15 21
2008 15 2
2009 2 24
2010 17 10
2011 23 13
2012 20 15
2013 15 13
2014 16 10
2015 14 15
2016 13 2
2017 5 4
2018 16 13
2019 18 20
2020 2 2
2021 20 16

0.00, 0.02, and 0.00, respectively. There is a significant difference between the two periods
regarding the total IPs of the SCUs ([,3\2 + ﬁ;), where this total increased by almost 21445
publications after launching the SE. Likewise, a significant difference in the total IPs of the
ERCs (ﬁz) is observed, such that this total recorded a rise of 4514 in the second period. As
a result, it is proven that the net effect between the SCUs and ERCs is significant, and the
SE positively impacted the total IPs as it grew considerably in the SCUs by almost 16931
(ﬂ;) compared to the ERCs. The model, moreover, demonstrates a significant difference
between the total IPs of the SCUs and ERCs in the first period (ﬁl) and the second period
(ﬂ1 + ﬂ3) where the total IPs of the SCUs are higher than those of the ERCs.

The DID models for the six subjects were performed individually. The p-values of the
six models of the subjects are 0.00; all the models are significant at a confidence level
of 95%. These models provide an interpretation of the variations in the IPs as follows:
arts and humanities, 80.3%; clinical, preclinical, and health sciences, 80.1%; engineering
and technology, 80.5%:; life sciences, 77.5%; physical sciences, 77.0%; and social sciences,
74.8%. This is due to the adjusted R? values of these models being 0.803, 0. 801 0. 805
0.775, 0.770, and 0.748, respectively. Whereas the p values of the coefficients ﬂl and ,[33 in
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humanities and social sciences, the IPs slowly increased until 2016. Then, the pace of
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Fig.2 IPs according to subject areas, document types, and journal quartiles from 1996 to 2021 for the

SCUs and ERCs

the six models are less than 0.05, i.e., they are significant, the coefficient ﬁz is significant
only in the models representing engineering and technology, life sciences, and physical sci-
ences. The SE, consequently, resulted in rising IPs in these three subjects in both the SCUs
(ﬁ; + ﬁ;) and the ERCs (ﬂ;). In contrast, while the IPs produced by the SCUs under the
arts and humanities, clinical, preclinical and health sciences, and social sciences increased
by ﬁ; after implementing the SE, these subjects were not affected in the other group. This

reveals the significance of the net difference
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Table 5 The AGR of IPs according to subject areas for the SCUs and ERCs from 1996 to 2021

year  Arts and Clinical, pre-  Engineering Life sciences  Physical sci- Social sci-
humanities clinical, and and technol- ences ences
health sciences ogy

SCUs ERCs SCUs ERCs SCUs ERCs SCUs ERCs SCUs ERCs SCUs ERCs

1996 - - - - - - - - - - - -
1997 =25 - 15 8 -13 -10 -4 -7 -1 13 —-20 100
1998 -33 - 3 9 -5 -4 15 21 -6 16 19 150
1999 0 - 2 -1 10 2 -3 -9 6 2 -11 -100
2000 250 - 13 23 17 2 7 -2 18 -8 65 -
2000 =71 - 12 17 12 19 13 2 5 -9 -11 0
2002 100 - 11 8 -5 21 7 25 9 34 -16 0
2003 -50 - 8 -10 8 -6 -2 -10 12 2 81 - 67
2004 -50 - 4 13 4 -9 0 -8 -5 -8 -53 100
2005 1700 - 21 15 -4 9 14 21 -1 23 167 400
2006 —-72 - 42 41 30 15 43 48 10 27 -27 -60
2007 280 -100 O 8 26 22 0 18 16 17 134 25
2008 21 - 13 -3 19 10 20 5 8 -4 38 20
2009 13 - 35 46 22 29 28 21 11 21 12 33
2010 104 100 30 8 4 -3 21 9 11 12 24 13
2011 -30 -100 25 11 4 -5 43 42 22 8 21 11
2012 46 - 17 19 25 29 13 1 16 6 19 10
2013 15 -50 13 8 32 28 4 0 20 18 28 73
2014 23 100 17 16 24 3 21 16 10 9 -5 0
2015 -11 50 14 2 15 9 17 24 10 18 37 21
2016 81 -50 14 31 15 15 14 34 12 10 14 74
2017 -31 100 7 0 5 10 12 -3 2 10 4 -20
2018 27 -33 9 12 19 7 20 27 15 9 1 -19
2019 19 0 18 13 13 21 21 20 20 22 33 35
2020 -14 25 17 22 18 18 26 24 24 21 24 80
2021 35 -20 16 4 20 16 22 17 25 19 47 40

the IPs of the SCUs in all subjects by ﬂ; compared to the ERCs. In addition, the find-
ings indicate that the two groups differ from each other considerably before (ﬁl) and after
(/31 + ﬂ3) SE, where the publications produced by the SCUs are higher than those produced
by the ERCs in all disciplines. Table 9 presents the details.

For types, all the models are significant at a confidence level of 95% because the p val-
ues of the four models of the types are also 0.00. The individual DID models interpret
76.8%, 69.5%, 57.5%, and 67.9% of the variations in articles, book chapters, proceedings
papers, and reviews, respectively, as the values of adjusted R? were 0.768, 0.695, 0.575,
and 0.679. The p values of the coefficient ﬂ3 in the four models are less than 0.05, indi-
cating that it is significant, while the coefficient ﬂ2 is significant only in the model of the
articles. Accordingly, the SCUs and the ERCs experienced a boost in articles following
the inception of the SE by (ﬂ2 + ﬂg) and (ﬂz) respectively. On the other hand, the reviews,
book chapters, and proceedings papers rose by the values of ﬁg in the SCUs and were not
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Table6 The AGR of IPs

. year  Articles Book chapters  Proceedings ~ Reviews

according to document types for

the SCUs and ERCs from 1996 papers

to 2021 SCUs ERCs SCUs ERCs SCUs ERCs SCUs ERCs
1996 - - - - - - - -
1997 -3 18 - - -4 -65 17 -75
1998 -1 4 - - 11 65 93 300
1999 7 5 - - -16 -52 -48 -75
2000 8 -9 - - 83 138 114 500
2001 6 4 - - 11 -26 -3 -33
2002 5 23 - - -6 27 -14 50
2003 13 0 - - 12 15 28 -33
2004 -1 -1 - - -1 -56 —-13 75
2005 5 18 - - -18 —-64 89 14
2006 9 17 -8 - 76 354 28 175
2007 12 14 0 - 73 124 28 36
2008 21 11 - 100 - 1 -33 4 - 37
2009 20 18 - 21 42 10 84
2010 24 15 - - -21 —-11 9 11
2011 31 14 100 - -20 -30 29 8
2012 17 17 17 300 50 27 28 -10
2013 14 12 -29 -—-100 38 12 4 58
2014 13 10 20 - 47 41 33 10
2015 12 16 200 50 20 6 41 26
2016 15 21 33 0 8 16 13 42
2017 5 6 -8 100 -2 13 33 -6
2018 19 14 41 —-67 6 10 11 21
2019 22 21 -10 200 -17 —15 46 57
2020 30 25 4 33 -51 —-49 36 49
2021 20 17 -9 -100 —-47 -52 57 31

impacted in the ERCs. It is therefore evident that the net effect is significant, as the SE
improved the four types by ﬁ; in the SCUs in comparison to the ERCs. Furthermore, the
model explored a significant difference in articles and proceedings papers between the
SCUs and ERCs before the intervention ([/fl) and after it (ﬁl + ﬁ;), such that the produc-
tivity of the SCUs was more than that of the ERCs. Regarding the book chapters and the
reviews, they were significantly higher in the SCUs in the second period in contrast to the
first one, as there is no significant difference (Table 10).

Finally, the p values of the five models of the journal rankings are 0.00; the models
are significant at a confidence level of 95%. As shown in Table 11, since the values of
the adjusted R? are 0.753, 0.678, 0.823, 0.807, and 0.773, the models of the quartiles
explain 75.3%, 67.8%, 82.3%, 80.7%, and 77.3% of the variations in the IPs ranked as
Ql1, Q2, Q3, Q4, and ESCI journals, respectively. Except for ﬁz in Q2, the p values of
[’i\], ﬁz, and ,3\3 in the models are significant. Consequently, while the IPs under all the
quartiles developed significantly in the SCUs by ﬁz + ﬁ; after the SE, they increased in
the ERCs by ﬁz except for Q2, meaning papers under this quartile were not influenced
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Table 7 The AGR of IPs according to journal quartiles for the SCUs and ERCs from 1996 to 2021
Year Q1 Q2 Q3 Q4 ESCI
SCUs ERCs SCUs ERCs SCUs ERCs SCUs ERCs SCUs  ERCs

1996 - - - - - - - - -
1997 - - - - - - - - - 86 - 82
1998 3 23 5 12 5 11 - 14 - 14 2 19
1999 -3 -10 11 -6 -1 -8 11 33 -4 - 18
2000 23 18 10 -4 12 -12 3 -13 30 28
2001 6 23 16 20 -2 19 13 -3 1 -39
2002 21 38 6 26 8 10 -2 6 - 11 41
2003 6 -7 10 -5 12 -7 24 30 12 -6
2004 -1 1 7 -7 5 11 - 18 -13 8 -30
2005 20 19 8 10 -21 9 -3 21 31 35
2006 6 25 33 41 22 6 19 -8 29 88
2007 18 -4 -1 -3 6 43 7 42 56 54
2008 15 12 -6 5 25 - 12 7 - 16 29 18
2009 39 65 34 14 5 25 14 46 16 -13
2010 19 4 23 4 22 25 27 -1 2 22
2011 18 26 21 8 23 3 43 25 21 5
2012 23 5 12 8 -2 -7 31 29 36 53
2013 17 2 7 28 32 16 -20 -11 28 26
2014 8 15 17 -3 15 26 27 22 19 1
2015 5 0 26 33 13 7 17 15 13 21
2016 24 33 8 10 10 8 19 47 9 20
2017 12 7 2 4 12 12 -1 - 16 1 10
2018 25 26 15 5 19 17 4 5 12 9
2019 17 7 31 46 22 22 28 25 5 11
2020 30 45 52 34 10 31 4 - 15 4 2
2021 33 32 41 43 -1 - 14 -2 4 0 -6

in the ERCs. Therefore, the net effect is significant for the IPs under all the quartiles,
resulting in an increase in their values by //3\3 in the SCUs compared to the ERCs. Similar
to most of the previous variables, there is also a significant difference between the two
groups in each period, where the IPs of the SCUs are higher than those of the ERCs
under all journal rankings.

Given the preceding analysis and the summary of DID outcomes presented in
Table 12, the hypothesis examination results can be concisely described as follows:

RH1 After employing SE, the IPs of the SCUs witnessed a significant net difference (,3\3)
for all variables studied. The total IPs increased by @(16931). Likewise, the subjects were
enhanced by approximately 90, 6298, 4922, 6459, 4221, and 471 for arts and humanities,
clinical, preclinical and health sciences, engineering and technology, life sciences, physical
sciences, and social sciences, respectively. For types of publications, the values achieved
for articles, book chapters, proceedings papers, and reviews were approximately 13981, 17,
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Fig.3 Mean of the total IPs in the two periods for the SCUs and ERCs. The mean of the SCUs is higher
than that of the ERCs in both periods. After the SE, the line of the SCUs is steeper than that of the ERCs,
reflecting a larger increase in the total IPs compared to the ERCs

879, and 935, respectively. Finally, Q1, Q2, Q3, Q4, and ESCI journals were boosted by
approximately 5134, 4089, 2572, 1426, and 3710, respectively.

RH2 [’}\2 reflects the differences in the IPs of the ERCs. The total IPs significantly changed;
the value of ,BAZ is approximately 4514. There were significant differences only in engineer-
ing and technology, 1281; life sciences, 2099; and physical sciences, 1825. All types of
publications had no differences except for articles, which increased by approximately 4121.
In contrast, other than Q2, all quartiles witnessed significant differences, as follows: Ql,
1238; Q3, 717; Q4, 495; and ESCI, 998.

Discussion

The SCU has recently introduced SE-based APRs for promoting Egyptian faculty members
as one of the substantial developments in the higher education sector. The current study
attempted to examine the potential differences in the SCUs’ IPs as a consequence of this
evaluation as well as the spillovers of the SE on the ERCs governed by different regula-
tions. The DID technique was the most efficient for testing the study hypotheses. Previous
scientometric analyses employed it to determine the net effect of incentives on research
output, such as funding initiatives (Lovakov et al., 2021), promotion systems (Abramo
et al., 2023), and even political changes (Makkonen & Mitze, 2016). This is an advanced
statistical approach that is more comprehensive than both the T test and the F test for con-
ducting this type of research.

The findings indicated that SE has led to significant positive differences in the IPs of the
SCUs and extended effects on the ERCs. Remarkably, the volume of IPs produced by each
group before the ES over 21 years (1996-2016) is nearly equivalent to that published over
the subsequent five years (2017-2021), implying that IPs have dramatically risen since the
initiation of the new evaluation. Despite the fluctuations in the AGR experienced by both
groups before the SE, the trend was generally increasing after 2017. The second period
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Fig. 4 Mean of the IPs according to subject areas in the two periods for the SCUs and ERCs

featured rates of 5%, 16%, 18%, 22%, and 20%, respectively, for SCUs, whereas those
of the ERCs were 4%, 13%, 20%, 22%, and 16%, respectively. The AGR faced a severe
decrease in 2017. This may be due to the economic consequences experienced by Egypt in
late 2016 when the Egyptian pound was floated against the US dollar, triggering the reluc-
tance of researchers to pay IP fees, especially for open access journals. The COVID-19
pandemic may have also resulted in the AGR declining in 2021 after the increases attained
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Fig.5 Mean of the IPs according to document types in the two periods for the SCUs and ERCs

since 2018. Although the DID results proved substantial positive differences between the
two periods for the higher and lower performers, the gap between the two groups in the
total IPs considerably widened after the SE.

Similarly, this gap appeared in all subjects, which all witnessed significant net differ-
ences represented by the values of [?3 for SCUs compared to ERCs. Unlike other disci-
plines, the humanities, health sciences, and social sciences did not experience any signifi-
cant change in ERCs. For SCUs, the highest value of //3\3 was achieved by the life sciences
(6459), while the lowest value was, as expected, for the humanities (90). Social sciences
have recorded higher AGRs than other sciences over the last three years in both SCUs
(33%, 24%, and 47%) and ERCs (35%, 80%, and 40%). This leap seems to represent a
positive response to the SE from these sciences. According to earlier research, the humani-
ties and social sciences have a lower tendency towards adopting this type of evaluation
(Jimenez-Contreras et al., 2003; Korytkowski & Kulczycki, 2019b; Ma & Ladisch, 2019).
As interpreted by Hammarfelt and de Rijcke (2015) and Wilsdon (2015), these disciplines
have recently changed towards IP in response to metrics-based evaluation and face tough
competition with other fields. This is despite the inconsistency between this approach and
the rationale and traditions of research in these disciplines, including publications in other
outlets that may not be subject to metrics (e.g., books, exhibitions, and films), works in
national languages, and works that are intended for a non academic audience.
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Fig.6 Mean of the IPs according to journal quartiles in the two periods for the SCUs and ERCs

Among types, the highest values of the ﬁg were achieved by articles (13981) and reviews
(935); the APRs have altered the document type patterns as they stimulated researchers
to publish more of such two types. This is due to the determination of points for the IJs
in which both are published, allowing academicians to know the score of the journals in
which they have published or will publish. This contrasts with proceedings papers, which
had fewer strict determinations compared to articles and reviews, likely causing poten-
tial discussion among the members of the promotion committee about the allocation of
scores for this type. The highest weight obtained by articles published in IJs, especially
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Table 8 The DID model for the total IPs

Model Unstandardized coefficients Standardized coef- ¢ Sig.
ficients
B Std. error Beta
(Constant) ﬂ:) =1427.100 898.920 1.588 119
Groups l’;\l = 4471.600 1271.266 .258 3.517 .001
Period Ez =4514.233 1871.252 219 2.412 .020
Group_Period /’;\3 =16,931.067 2646.350 .624 6.398 .000

Adjusted R? = 0.789

in the case of promotion, was emphasized by Chang and Su (2022); Deutz et al. (2021);
Inglesi-Lotz and Pouris (2011); Shu et al. (2020). For both SCUs and ERCs, the articles
and reviews recorded high AGRs relative to other types. The tests revealed a positive dif-
ference achieved for SCUs by the value of ﬁ; for all types, and the articles outperformed
all other types. In contrast, only articles witnessed a significant difference between the two
periods in the ERCs.

The results related to the journal quartile suggested the influential role of APRs in moti-
vating publication in the WoS journals, especially those under Q1 and Q2. Since introduc-
ing the 13th regulation, greater weights have been assigned to Q1 journals (10/10) and Q2
journals (9.5/10) when calculating the candidate’s score for promotion. The other appeal-
ing feature was exempting the papers in these journals from expert review and allotting
them the highest possible scores in this assessment. After SE, the two quartiles recorded
the highest AGRs for SCUs (Q1: 33% and Q2: 52%) and for ERCs (QI: 45% and Q2:
46%) compared to the other categories. For SCUs, the ﬁ; values were significant across all
quartiles, and the highest values were achieved for Q1 (5134) and Q2 (4089), while //3\2 for
just Q2 was insignificant for ERCs, generally confirming a positive response to incentives
included in the regulations. This is consistent with relevant findings demonstrating the sig-
nificance of WoS journals in evaluation systems, especially Q1 journals, which are widely
cited and have a higher academic reputation (Korytkowski & Kulczycki, 2019a; Lovakov
et al., 2021; Shu et al., 2020).

It is undeniable that there have been auxiliary factors supporting Egyptian researchers
and generating a conducive environment to gain the advantages of the APRs. The Egyptian
Knowledge Bank (EKB), the national digital library, plays an essential and exclusive role
in supplying international digital sources, including WoS and Scopus; therefore, research-
ers can gather valuable references pertinent to their works and verify the classification of
journals before publishing. Moreover, this organization offers free language editing ser-
vices through accredited bodies, courses on the IP, and initiatives with prestigious publish-
ers, such as Springer, for publishing research without open access fees, especially in Q1
and Q2 WosS journals. Another factor is that there has been a proliferation of IP centres
at Egyptian universities. They strive to enhance all IP services to raise the universities’
rankings. Finally, scientometric culture has become prevalent on a large scale in the Egyp-
tian scientific research market, as the SR issued by the DLU has represented a manda-
tory requirement not only for promotion but also for applying for several state scientific
awards and evaluating private technological and engineering institutes. This report may be
required for future leadership positions in the HE&SR sector.
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Table 9 The DID model for the IPs according to subject areas

Model Unstandardized Coefficients Standardized Coef- ¢ Sig.
ficients
B Std. error Beta
The DID model for the IPs in arts and humanities
(Constant) [3\0 =1.000 3.927 255 .800
Groups ﬁl =22.400 5.554 286 4.033 .000
Period ﬁ; =3333 8.175 .036 408 .685
Group_Period @ =90.433 11.562 738 7.822 .000
Adjusted R?=0.803
The DID model for the IPs in clinical, preclinical, and health sciences
(Constant) ﬁ; =270.350 292.284 925 .360
Groups l’;\l =1595.700 413.352 275 3.860 .000
Period ﬂAz =802.150 608.437 116 1.318 194
Group_Period ﬁ; = 6298.300 860.460 .693 7.320 .000
Adjusted R2=0.801
The DID model for the IPs in engineering and technology
(Constant) ﬂAo =489.800 242.930 2.016 .049
Groups ﬁl =1119.800 343.555 230 3.259 .002
Period 1/3\2 =1280.700 505.700 222 2.533 .015
Group_Period ﬁ; =4921.700 715.168 .646 6.882 .000
Adjusted R>=0.805
The DID model for the IPs in life sciences
(Constant) l% =502.050 361.645 1.388 171
Groups ﬁl = 1402.900 511.443 208 2.743 .009
Period ﬁz =2099.283 752.824 262 2.789 .008
Group_Period l’;; =6458.933 1064.654 611 6.067 .000
Adjusted R?=0.775
The DID model for the IPs in physical sciences
(Constant) By = 671.800 277.043 2.425 .019
Groups [;\l =1543.250 391.797 .302 3.939 .000
Period B, = 1825.200 576.710 301 3.165 .003
Group_Period //7\3 =4220.583 815.591 527 5.175 .000
Adjusted R2=0.770
The DID model for the IPs in social sciences
(Constant) By =7.200 23.942 301 765
Groups ﬁl =97.800 33.860 232 2.888 .006
Period [;\2 =40.133 49.840 .080 .805 425
Group_Period By =471.033 70.485 713 6.683 .000

Adjusted R>=0.748
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Table 10 The DID model for the IPs according to document types

Model Unstandardized coefficients Standardized coef- ¢ Sig.
ficients
B Std. error Beta

The DID model for articles

(Constant) ﬁ; =1226.550 794.668 1.543 129
Groups ﬁl =3447.600 1123.831 236 3.068 .004
Period ﬁz =4120.617 1654.234 238 2.491 .016
Group_Period @ =13,980.733 2339.441 611 5.976 .000

Adjusted R?=0.768
The DID model for book chapters

(Constant) By =0.550 1.004 .548 .586
Groups 7 =2.050 1.420 127 1.444 155
Period B =3617 2.090 189 1.731 090
Group_Period A =16617 2.955 660 5.623 000

Adjusted R=0.695
The DID model for proceedings papers

(Constant) ﬁ:) =85.850 83.065 1.034 307
Groups ﬁ"\l =456.200 117.472 404 3.883 .000
Period ﬁz =82.483 172.914 .062 ATT .636
Group_Period ﬁ; =879.133 244.537 498 3.595 .001

Adjusted R>=0.575
The DID model for reviews

(Constant) ﬁn =23.950 57.300 418 .678
Groups ﬁl =94.650 81.035 .106 1.168 249
Period ﬂAz =191.883 119.280 180 1.609 114
Group_Period @ =935.350 168.687 .667 5.545 .000

Adjusted R2=0.679

This scientometric work can be incorporated into the research stream examining
the implications of evaluation systems designed to raise IP rates in several countries,
such as South Africa (Inglesi-Lotz & Pouris, 2011), Russia (Lovakov et al., 2021;
Matveeva & Ferligoj, 2020; Matveeva et al., 2021), Italy (Abramo & D’Angelo,
2021; Akbaritabar et al., 2021), and Ukraine (Abramo et al., 2023). Furthermore,
this study supplements a shortage of studies that explore changes experienced by
other institutions that are not subject to the evaluation systems studied. In addition
to universities, there has been an effort to recognize differences in ERCs that are
not governed by the SCU’s APRs. Utilizing the current method, more subsequent
research could be performed to monitor the impact of national assessments on the IP,
particularly in Arabic nations or the Middle East, generating fruitful comparisons.
Nationally, the indications presented can support leaders in HE&SR in developing
policies that encourage institutions to promote their IP records, ultimately enhancing
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Table 11 The DID model for the IPs according to journal quartiles
Model Unstandardized coefficients Standardized coef- ¢ Sig.
ficients
B Std. error Beta
The DID model for the IPs published in Q1 journals
(Constant) [;\0 =306.650 286.698 1.070 .290
Groups B, = 1058.850405.452 207 2.612 012
Period ﬁAz =1238.183 596.808 204 2.075 .043
Group_Period ﬁ; =5133.817844.015 .643 6.083 .000
Adjusted R?=0.753
The DID model for the IPs published in Q2 journals
(Constant) By = 314.800277.962 1.133 263
Groups [;\1 =876.650 393.097 202 2.230 .030
Period B, = 1065.700 578.623 207 1.842 072
Group_Period ﬁAs =4089.017 818.297 .602 4.997 .000
Adjusted R2=0.678
The DID model for the IPs published in Q3 journals
(Constant) ﬂAO =274.150 126.727 2.163 .036
Groups ﬁl =790.250 179.219 .296 4.409 .000
Period ﬁz =717.350263.802 226 2.719 .009
Group_Period ﬁ; =2571.750373.073 .616 6.893 .000
Adjusted R*=0.823
The DID model for the IPs published in Q4 journals
(Constant) ﬁo =212.500 79.634 2.668 .010
Groups ﬁl =516.400 112.619 321 4.585 .000
Period ﬁ; =495.167 165.771 .260 2.987 .004
Group_Period ﬁ; = 1426.100 234.435 .567 6.083 .000
Adjusted R>=0.807
The DID model for the IPs published in ESCI journals
(Constant) By = 319.000214.872 1.485 144
Groups ﬁ] =1229.450303.875 308 4.046 .000
Period Ez =997.833447.292 210 2.231 .030
Group_Period ﬁ} =13710.383 632.567 593 5.866 .000

Adjusted R?=0.773

Egypt’s position in worldwide rankings. The study also draws attention to the signif-
icance of scientometrics in academic promotion procedures. Likewise, international
organizations such as the World Bank can consult these findings as a case study to
assess the influence of international review of national HE&SR strategies on shifting

research practices in Egypt.
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Limitations and future work

In this analysis, citations were not studied as a measure of publications’ impact. Rather,
journal quartiles were examined because the APRs depend solely on them, regardless of
the total citations harvested by the promotion nominees. However, after a longer period,
citations can be utilized to monitor the actual effect of IPs after SE. Additionally, there was
a time restriction, as only a period of 5 years following the inception of the SE was avail-
able to study. A similar study could track the long-term effects of this evaluation after five
subsequent years. Despite the necessity of identifying the influence of this evaluation on
the growth of IPs compared to local publications, the absence of a national database that
covers local and Arabic publications (the native language) prevented the accomplishment
of this objective. A cross-sectional study by the author will manually analyse the papers
submitted by Egyptian faculty members for promotion using more variables than those
adopted in this study. Finally, this study supports Abramo et al. (2023)’s warning that the
new knowledge is not solely presented in publications, and bibliographic databases (such
as WoS here) do not necessarily register all publications.

Conclusion

Going back to the starting point, the SE is not a fashion or a game. It has become an inte-
gral part of academia and its internationalization. It is proven that this evaluation has
affected not only the SCUs that are subject to it but also other research producers in Egypt.
Although recent APRs have no obligation to publish internationally and merely include
a benchmark for assigning higher points to international channels, they have inspired
researchers to publish more IPs, especially in the highest-ranked journals. This change
would lead to scientific excellence and the enhancement of the international exposure of
Egyptian universities. The effect will grow if SE is sustained in all scientific activities.
In addition, there is a need to disseminate more awareness among researchers about the
metric culture, the advantages of international publishing and its prestigious channels as
well as its exploiters, which are represented by predatory and hijacker journals. Moreover,
it is necessary to incentivize scholars of social sciences and humanities to raise their global
visibility. Notwithstanding, they require special APRs to be suited to their traditions and
include less complex SE than the current unified evaluation for all sciences. Finally, Egyp-
tian academics should be granted greater financial support to participate more in interna-
tional publishing marathons.

Appendix

See Tables 13, 14, 15 and 16.
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Table 13 Total IPs from 1996 to

2021 for the SCUs and ERCs Year SCUs ERCs
1996 2184 600
1997 2086 610
1998 2098 668
1999 2156 645
2000 2469 649
2001 2626 674
2002 2772 828
2003 3101 823
2004 3114 774
2005 3268 898
2006 3971 1130
2007 4555 1367
2008 5220 1393
2009 6379 1721
2010 7448 1885
2011 9186 2128
2012 11063 2452
2013 12716 2765
2014 14741 3042
2015 16821 3490
2016 19060 4273
2017 20102 4448
2018 23341 5027
2019 27630 6039
2020 33675 7352
2021 40256 8509

Table 14 IPs according to subject areas from 1996 to 2021 for the SCUs and ERCs

Year Group Artsand Clinical, pre- Engineering  Life sciences Physical sci-  Social sci-
humani-  clinical, and and technol- ences ences
ties health sciences ogy

1996  SCUs 4 408 669 602 1085 20

ERCs 0 79 263 209 268 1

1997  SCUs 3 468 580 577 1076 16

ERCs 0 85 237 194 303 2
1998 SCUs 2 481 549 666 1010 19
ERCs 0 93 228 234 352 5
1999  SCUs 2 490 603 644 1068 17
ERCs 0 92 233 213 359 0
2000 SCUs 7 555 708 687 1262 28
ERCs 0 113 238 209 331 3
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Table 14 (continued)

Year  Group Arts and

Clinical, pre-

Engineering

Life sciences Physical sci-

Social sci-

humani-  clinical, and and technol- ences ences
ties health sciences ogy

2001  SCUs 2 619 791 778 1319 25
ERCs 0 132 283 213 301 3
2002 SCUs 4 690 748 832 1436 21
ERCs 0 143 343 267 404 3
2003 SCUs 2 743 806 813 1607 38
ERCs 0 128 322 239 413 1
2004 SCUs 1 771 840 809 1527 18
ERCs 0 144 293 221 380 2
2005 SCUs 18 932 809 922 1515 48
ERCs 0 166 319 267 468 10
2006 SCUs 5 1326 1051 1314 1660 35
ERCs 1 234 368 396 596 4

2007 SCUs 19 1329 1329 1314 1918 82
ERCs 0 252 450 467 696 5

2008 SCUs 23 1496 1576 1574 2062 113
ERCs 0 244 496 490 669 6
2009 SCUs 26 2024 1930 2009 2282 126
ERCs 1 356 642 591 812 8
2010 SCUs 53 2637 2003 2430 2533 156
ERCs 2 385 622 643 911 9

2011 SCUs 37 3299 2081 3466 3083 188
ERCs 0 426 594 915 982 10
2012 SCUs 54 3855 2593 3926 3584 223
ERCs 4 505 768 927 1044 11

2013 SCUs 62 4343 3414 4073 4310 285
ERCs 2 547 984 931 1227 19
2014 SCUs 76 5082 4242 4910 4756 271
ERCs 4 635 1011 1080 1340 19

2015 SCUs 68 5773 4870 5753 5208 371
ERCs 6 648 1102 1335 1580 23

2016 SCUs 123 6603 5588 6556 5826 423
ERCs 3 851 1270 1794 1731 40
2017 SCUs 85 7086 5878 7320 5933 439
ERCs 6 852 1401 1743 1906 32
2018 SCUs 108 7736 6982 8749 6842 442
ERCs 4 957 1502 2219 2076 26
2019 SCUs 128 9161 7890 10596 8194 589
ERCs 4 1082 1813 2668 2536 35

2020 SCUs 110 10749 9333 13,335 10133 731
ERCs 5 1317 2143 3312 3075 63

2021 SCUs 149 12464 11201 16223 12637 1073
ERCs 4 1376 2494 3872 3658 88
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Table 15 IPs according to
document types from 1996 to
2021 for the SCUs and ERCs

Year Group  Articles Book chapters  Proceed- Reviews
ings papers

1996  SCUs 1826 0 236 12
ERCs 461 0 115 4
1997  SCUs 1780 0 132 14
ERCs 545 0 40 1
1998  SCUs 1767 0 146 27
ERCs 565 0 66 4
1999  SCUs 1890 0 122 14
ERCs 593 0 32 1
2000  SCUs 2047 0 223 30
ERCs 539 0 76 6
2001  SCUs 2170 0 248 29
ERCs 558 0 56 4
2002  SCUs 2280 0 233 25
ERCs 685 0 71 6
2003  SCUs 2573 0 262 32
ERCs 688 0 82 4
2004  SCUs 2538 0 260 28
ERCs 682 0 36 7
2005  SCUs 2671 5 212 53
ERCs 807 0 13 8
2006  SCUs 2913 1 374 68
ERCs 947 0 59 22
2007  SCUs 3262 0 646 87
ERCs 1076 0 132 30
2008  SCUs 3935 1 655 125
ERCs 1196 0 89 19
2009  SCUs 4717 0 792 138
ERCs 1410 0 126 35
2010  SCUs 5853 3 628 151
ERCs 1627 1 112 39
2011 SCUs 7642 6 502 195
ERCs 1851 1 78 42
2012 SCUs 8973 7 755 249
ERCs 2161 4 99 38
2013  SCUs 10188 5 1042 260
ERCs 2414 0 111 60
2014  SCUs 11511 6 1534 347
ERCs 2647 2 157 66
2015 SCUs 12947 18 1839 488
ERCs 3079 3 167 83
2016  SCUs 14890 24 1984 553
ERCs 3716 3 194 118
2017  SCUs 15635 22 1945 738
ERCs 3921 6 219 111
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Table 15 (continued) Year Group  Articles Book chapters  Proceed- Reviews

ings papers

2018 SCUs 18569 31 2070 821
ERCs 4459 2 240 134
2019 SCUs 22686 28 1724 1197
ERCs 5386 6 203 210
2020 SCUs 29422 29 848 1624
ERCs 6739 8 104 313
2021 SCUs 35451 3 451 2542
ERCs 7862 0 50 409
;.(?:rlr?;lilulalﬁifecsc?rf;l% ot Year Group Q1 Q2 Q3 Q4  ESCIjournals
2021 for the SCUs and ERCs 1996  SCUs 0 0 0 0 2184
ERCs 0 0 0 0 600
1997 SCUs 409 408 549 406 314
ERCs 81 154 150 119 106
1998 SCUs 421 430 576 350 321
ERCs 100 173 167 102 126
1999 SCUs 409 477 572 390 308
ERCs 9 163 153 136 103
2000 SCUs 504 524 640 400 401
ERCs 106 157 135 119 132
2000 SCUs 535 606 629 450 406
ERCs 130 188 161 115 80
2002 SCUs 646 644 680 439 363
ERCs 179 237 177 122 113

2003  SCUs 684 706 760 543 408
ERCs 167 226 165 159 106
2004  SCUs 675 758 795 444 442
ERCs 168 211 183 138 74
2005  SCUs 807 822 632 429 578
ERCs 200 232 199 167 100
2006  SCUs 858 1090 769 509 745
ERCs 250 328 211 153 188
2007  SCUs 1014 1017 818 546 1160
ERCs 240 318 302 217 290
2008  SCUs 1161 958 1022 585 1494
ERCs 268 334 266 183 342
2009  SCUs 1617 1284 1075 665 1738
ERCs 442 381 332 267 299
2010  SCUs 1931 1585 1316 843 1773
ERCs 461 395 414 249 366
2011 SCUs 2287 1921 1619 1209 2150
ERCs 582 426 427 310 383
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Table 16 (continued) Year Group Q1 Q2 Q3 Q4 ESCI journals

2012 SCUs 2813 2155 1585 1588 2922

ERCs 612 459 395 399 587
2013 SCUs 3288 2313 2099 1270 3746
ERCs 623 589 457 357 739

2014  SCUs 3535 2709 2414 1618 4465
ERCs 717 569 574 436 746
2015  SCUs 3716 3422 2738 1894 5051
ERCs 717 756 615 502 900
2016  SCUs 4591 3680 3015 2260 5514
ERCs 957 833 667 739 1077
2017  SCUs 5123 3760 3386 2244 5589
ERCs 1025 865 746 622 1190
2018  SCUs 6422 4320 4028 2324 6247
ERCs 1288 912 873 652 1302
2019  SCUs 7512 5659 4905 2974 6580

ERCs 1377 1332 1065 816 1449
2020  SCUs 9784 8583 5419 3079 6810
ERCs 1994 1788 1393 693 1484
2021  SCUs 12993 12075 5368 3020 6800
ERCs 2628 2553 1205 724 1399
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