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Abstract — Research evaluation (RE) is presently a
widely discussed and prominent subject within the
academic community. This article provides a
conceptual framework that categorizes the dark side of
RE and provides strategies to diminish it. At its core,
this framework includes a generic model summarizing
RE dark effects and anti-dark effects remedies and
elucidating their relations. Four research questions
were raised regarding the research interest in the dark
side of RE, the nature of the dark effects of RE and
remedies for them, their literature prominence, and
whether it is possible to create a well-founded model
for mitigating the dark side of RE. Theoretically, this
framework is based on concepts of the philosophy of
science. Methodologically, a structured literature
review, methods of expert judgment, analysis and
synthesis, and a sampler of 35 articles underpin it.
Stakeholder and logical approaches were applied for
classification. The suggested framework is the first in-
depth attempt to elucidate the dark side of RE and how
to mitigate it. In practical terms, the framework can be
incorporated into university/government RE systems to
“enlighten”/control their dark side, thereby improving
the academic governance toolkit. It can also be used to
develop subject-area/country-specific models for the
dark side of RE.
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1. Introduction

Research evaluation (RE) has recently emerged as a hot
topic for academia [1]. This topicality stems from the
great importance of RE to academic stakeholders,
both internal and external [2], [3]. For researchers,
RE, mainly the publication output evaluation, is at
the core of professional prestige and recognition,
career growth, and tenure [4], [5]. For universities,
rankings, reputation, and accreditation scores highly
depend on evaluations of their publication activity,
especially ~ Scopus/Web  of  Science  (WoS)
publications [6], [7]. For funding organizations,
research impact evaluation is now a worldwide tool
to allocate public funding to universities and research
projects [8], [9]. For governments, RE is one of the
most frequently used instruments of national science
policy [10]. For journals, there is a circular way of
dependency between RE and journal reputation,
according to [11]. Specifically, a journal’s reputation
is often defined based on its impact factor, metrics,
and manuscript review process (quality evaluation)
[11]. On the other hand, journal ranking is usually
used to evaluate authors and institutions.

The review of Scopus/WoS literature on RE
showed that researchers mainly focus on its positive
effects [12], tools [13], country specificities [1], [4],
[11] and research impact evaluation [6], [11], [12].
At the same time, researchers do not pay enough
attention to the dark side of RE. In particular, a lack
of comprehensive studies on the adverse effects of
RE was found in the scientific literature. Similarly,
the same applies to strategies aimed at mitigating
these  effects. Both adverse effects and
countermeasures were mentioned in passing or
separately in various studies devoted to RE [14] to
[48]. Following Reed et al. concepts [12], the
definition of RE should also cover RE adverse effects
(often called, as here, “dark effects”). In addition, the
adaptive management control system, including that
of research management, necessarily responds to
these effects by applying approaches/measures to
overcome them, referred to here as “anti-dark effects
remedies” or “remedies”.
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The absence of in-depth research on the dark side
of (RE) stands out as a notable gap in the scientific
literature. The aim of the study is to bridge this gap
by creating a conceptual framework unveiling the
dark side of RE and strategies to mitigate it.

In this vein, the main aim of this article is to
develop a generic model for mitigating the dark side
of RE that elucidates the dark effects of RE, anti-dark
effects remedies, and the relations between them.

To this end, the following research questions (RQ)
are raised here:

1. What is the research interest in the dark side of
RE observed in Scopus/WoS databases?

2. What are the dark effects of RE and anti-dark
effects remedies described in the Scopus/WoS
literature?

3. What are the most literature-prominent dark
effects of RE and remedies for them found in the
Scopus/WoS?

4. s it possible to develop a well-grounded model
to mitigate the dark side of RE?

Theoretically, this study is based on the philosophy
of science, stakeholder theory, logical approach and
Scopus/WoS literature review. Philosophy of science
defines a conceptual framework as a model, map,
structure, or organization of concepts that represents,
describes, and even visualizes a phenomenon in a
simplified way [49]. Researchers perceive literature
review as an integral part of conceptual frameworks
[50]. Stakeholder theory is applied to support the
idea that research policy, including research
evaluation, should reflect the attitudes and values of
stakeholders as this benefits them all [51]. More
precisely, the stakeholder approach is used to classify
the dark effects of RE and anti-dark effect remedies.

Methodologically, the structured literature review
approach, descriptive statistics, expert judgment,
analysis, and synthesis methods underpin this study.

2. Materials and Methods

This section describes the data, research tools, and
research process of the present study.

2.1. Data

Data retrieved from Scopus/WoS before July 2023
were used in this study.

2.2. Research Toolkit

A structured literature review, stakeholder and
logical approaches, analysis and synthesis methods,
expert judgments, and descriptive statistics were
applied.
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2.3. Research Process

The creation of this conceptual framework
unfolded in two phases. In Phase 1, the foundation of
the conceptual framework was built. The
Scopus/WoS literature was reviewed using a
structured approach, expert judgment, analysis
method and descriptive statistics. RQ1 and RQ2 were
answered as a result. The review process went
through the planning, conducting, and reporting
stages. At the planning stage, a review protocol was
written (Figure 1) based on study [52]. At the
conducting stage, literature searches and selection
were performed. The literature searches retrieved 673
papers, of which 289 were in Scopus and 384 in WoS
(Table 1). They were checked for duplication. As a
result, duplicate (indexed in both databases) papers
were found. Duplicates were rejected for further
consideration. That left 465 unduplicated papers.
Their abstracts were carefully studied. As a result,
312 papers were deemed inconsistent with the
research topic and excluded from the review. The full
text of the remaining 153 papers was analysed in
detail for relevance to the aim of this study. On this
basis, 118 papers were excluded because they did not
answer any of the research questions. At the end of
that stage, the literature sampler of this study was
formed. 35 journal articles, including references [14]
to [48], were covered by it. At the reporting stage,
the topicality of the RE dark side issue was explored
(RQ1). Results were graphed through descriptive
statistics (Figures 2, 3 and 4). RE dark effects and
their remedies (both referred to here as “indicators™)
were retrieved from the sources of the literature
sampler (RQ2). Results were tabulated by both
effect/remedy and reference (Tables 2 and 3).

Search Search Inclusion
sources terms criteria

® Scopus database ® Scopus: (((assess* OR e Document type:
* WoS (All databases) || evaluat®* OR estimat®* OR All with the search

Search valuat* OR apprais*) PRE/ term
strategy

(research OR impact)) OR » Source type: All
((research OR impact) PRE/0 ||| anoyace: All

o Field:

Scopus: Title, Abstract

(assess* OR evaluat®* OR o Access: All types
and Keywords
(performance OR output OR
WoS (1985 — June

estimat® OR valuat® OR
WoS: Topic
activity OR production OR
2023)

apprais¥))) AND
((publication® OR researcher®
® Period: All years:
Scopus (1982 - June
productivity)) e Papers not relevant
* WoS: Same, using the NEAR |[to the topic and aim

OR publish*) PRE/0
2023)
operator instead of PRE. of this study

Figure 1. Protocol for the review
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Table 1. Papers in Scopus/WoS indexed before July 2023

Papers WoS Scopus Total
Retrieved 384 289| 673
Duplicated 208
Unduplicated 465
Excluded first as a result of abstract analysis 312
Excluded second as a result of full-text analysis 118
Included in the literature sampler 35

In Phase 2, the conceptual framework was further
elaborated and fully completed. The model for
mitigating the dark side of RE was developed in this
phase. RQ3 and RQ4 were also answered. The
analysis and synthesis methods, stakeholder and
logical approaches, expert judgment and descriptive
statistics were applied. Phase 2 went through the
analysis and synthesis stages. At the analysis stage,
the phase 1 results were scrutinized using logic,
expert judgments and the analysis method. Also, RE
dark effects and anti-dark effects remedies were
ranked based on their frequency of mention (RQ3).
At the synthesis stage, the dark effects of RE and
remedies for them were first classified by
object/concerned subject (stakeholders).

Subject results were then broken down by
stakeholder type. The relations between the two types
of indicators were also outlined. All results from this
stage were combined into a generic conceptual model
for mitigating the dark side of RE (RQA4).
Stakeholder and logical approaches, expert
judgments and the synthesis method were applied at
this stage.

3. Results

This section is divided into subsections under the
research questions raised.

3.1. Research Interest in the Dark Side of RE (RQ1)

Research interest in the dark side of RE is explored
here by:

e Year (Figure 2);
e Publishing source (journal here, Figures 2 and 3);
e Country (Figure 4).

According to the results by year, the dark side of
RE has attracted interest in the last decade (Figure 2).
This interest has become more noticeable since 2017.
Peaks are in 2012, 2017-2018 and 2022-2023.

Number of papers

1983 2000 2004 2005 2008 2009 2010 2011 2012 2013

2022

2021

2014 2015 2016 2017 2018 2019 2020 2023

Year

Accounting Perspectives
Bmc Medical Ethics
mmm Canadian Psychology
Electronic Journal of Business Research Methods
International Journal of Phytoremediation
mmm Journal of Educational Administration and History
mmm Rand Journal of Economics
Schmalenbach Journal of Business Research
Scientometrics
——Total

Annals of Library and Information Studies
British Accounting Review
Desidoc Journal of Library & Information Technology
B Fennia- International Journal of Geography
Journal of Criminal Justice Education
mmm Journal of Public Health Research
' Research Evaluation
Science and Public Policy
mmm Social Studies of Science

mmm Australian Economic Papers
mmm Cadernos De Saude Publica
Educational Studies Moscow
Higher Eduation Quarterly
Journal of Data and Information Science
Publications
mmm Revista Latina De Comunicacion Social
mmm Scientific and Technical Libraries
Sociology of Science & Technology

Figure 2.

Breakdown of the sampler by year and journal

The articles within this literature sampler were
published by 27 journals (Figure 3). Scientometrics
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(6 papers) and Research Evaluation (3) were the
journals most interested in the studied topic.
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Scientometrics

Research Evaluation

Educational Studies Moscow

Sociology of Science & Technology

Social Studies of Science

Scientific and Technical Libraries

Science and Public Policy

Schmalenbach Journal of Business Research
Revista Latina De Comunicacion Social

Rand Journal of Economics

Publications

Journal of Public Health Research

Journal of Educational Administration and History
Journal of Data and Information Science

Journal of Criminal Justice Education
International Journal of Phytoremediation

Higher Eduation Quarterly

Fennia-International Journal of Geography
Electronic Journal of Business Research Methods
Desidoc Journal of Library & Information Technology
Canadian Psychology

Cadernos De Saude Publica

British Accounting Review

Bmc Medical Ethics

Australian Economic Papers

Annals of Library and Information Studies
Accounting Perspectives

3 4 5 6
Number of papers

Figure 3. Distribution of the sampler by journal

The sampler covered theoretical and empirical
studies. The most numerous were theoretical studies
(6), defined as “unspecified” in Figure 4.

Empirical studies were conducted in 16 countries
(Figure 4), with the most in the Russian Federation
(RF, 5), the UK (4), New Zealand (3) and the USA

(3).

Belguim

Brasil

Canada

Czech Republic
Germany

Iran

Mexico

New Zealand
Nigeria
Norway

Poland

Russian Federation
Spain

UK

Ukraine

USA

Unspecified

0 1 2

4 5 6

3
Number of papers

Figure 4. Distribution of the sampler by country

Answer to RQ1: There has been increased research
interest in the dark side of RE in recent years,
especially in 2017-2018 and 2022-2023 (Figure 2).
Hence, the topic is up-to-date, not well-developed,
and there is room for future elaboration. The primary
publishing sources were the journals Scientometrics
and Research Evaluation (Figure 3). Researchers
from the RF, the UK, New Zealand and the USA
were most interested in the topic (Figure 4).

TEM Journal — Volume 12 / Number 4 / 2023.

Theoretical studies had the highest share in the
sampler (Figure 4).

3.2. Dark effects of RE and Anti-Dark Effects Remedies
(RQ2)

This subsection presents RE dark effects, anti-dark
effects remedies and their sources found in the
Scopus/WoS literature before July 2023 (Tables 2
and 3).
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Both types of indicators were classified by e
object/subject and stakeholders. The original
indicator titles found in the literature are used here.

The results about the dark effects of RE and anti-
dark effects remedies are as follows:

1. Results for both types of indicators(Tables 2 and
3):

Research was identified as the object of the dark
side of RE, and 4 stakeholders as its subjects,
including the publisher, the research funding
organization, the researcher, and the university/
research organization.

Both types of indicators were classified into 5
groups, 1 for the research and 4 for stakeholders.

Table 2. Dark effects of research evaluation found in the literature sampler

Dark effect of RE | Reference number IRanK
1/On research
1.10n research publications
1.1.1/Changed publishing types/locations 17/1821/31/32/3413637/38}40/4 142| 3
1.1.2Focus on mainstream journal publication topics 17183542146 9
1.1.3Increased number of authors per paper 22232938/41/46/48| 7
1.1.4Repeated publications/citations for personal gain 1913113539 10
1.1.5/“Salami” publications 23303742 10
1.1.6/Serial production of articles without innovation 233031374 248] 8
1.20n research system
1.2.1Bureaucratization of research activity 3741 12
1.2.2Decline in and non-stimulation of research activity 1415/17/19202330131/32}3436/3738/3948] 2
1.2.3Instability or unpredictability of the research system 31137 12
2/0n the publisher stakeholder
2.1Corruption and nepotism of editors 31 13
2.2Discrimination of non-English language journals 36148 12
2.3Methodological fetishism 41 13
2.4Predatory publishers and dubious journals 3013234353848 8
3/0On the stakeholder of the research funding organization
3.1|Matthew effect 28333839144 9
3.2lUnfair funding 2712831 11
40n the research stakeholder
4.1/0n researcher ambiance and well-being
4.1.1Disturbances in the academic climate or researcher well-being  [182029/31/33}37[39141/47}48 5
4.1.2Infringed academic freedom 3713947 11
4.1.3Pressure to publish 15[192022212326129333536[37[391404 14614748 1
4.1.4Unhealthy competition among researchers 1823136[37141/46/47148 6
4.20n researcher career
4.2.1Disturbances in the academic profession 16[17/1812023127]28129131/35/47] 4
4.2.2Diverting researchers from their other roles 182937[3940 9
4.2.3Hyper-specialization of researchers 41 13
4.310n researcher publishing behaviour
4.3.1Biases in researcher behaviour 2430323538394 7
4.3.2Citing reviews, not original references 23 13
4.3.3Data fabrication/publishing mostly positive results 23/46/48 11
4.3.4Fraud and misconduct of researchers 231303537/39146/48 7
4.3.5Gift authorship 173842 11
4.3.6/Increased self-citation 173035 11
4.3.7Mutual citation clubs and authorship exchange 23303114 114243145] 7
4.3.8Plagiarism 3013946148 10
4.400n researcher-university relations
4.4.1)Lack of contribution to long term researcher-university relations |15 13
4.4.2lUnfair evaluation of researchers 24252731136 9
5(0n the university/researcher organization stakeholder
5.1Biased management conclusions 22131 12
5.2Diverting universities from their roles 1621140 11
5.3(0rganizational myopia 3413637 11
5.4\Wrong/incomplete management decisions 22131133 11
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Table 3. Anti-dark effects remedies found in the literature sampler
Anti-dark effect remedy | Reference number |Rank
1For research, specifically the research evaluation system
1.1Coping approaches
1.1.1jAdjustments in the evaluation methodology/system 3848 3
1.1.2)Aligning the evaluation system to specific disciplines/research areas 192025|27| 2
1.1.3Combining quantitative and qualitative evaluation methods 31 4
1.1.4[Full transparency of evaluation processes 23 4
1.2Countermeasures
1.2.1JAdjusting the h-index to weight co-authorship 22 4
1.2.2Breakdown by subjects and decomposition of bibliometric indicators 43 4
1.2.3Emphasis on quality measures 161712330341363940 1
1.2.4Evaluation through the researcher’s five most important works, contributing to science |23 4
1.2.5Introducing the Balanced Scorecard as an evaluation tool 16 4
1.2.6Introducing d-index & a web application for analysing author dependencies 25 4
1.2.7Introducing a system of authorship best assessment 45 4
1.2.8Multi-criteria measures using a tailored version of the ‘benefit-of-the doubt’ (BoD) 24 4
1.2.9Normalizing standard measures and using relative metrics of evaluation 43 4
2|For the publisher stakeholder
2.1Restoring the collective intellectual status of journals a1 | 4
3For the stakeholder of the research funding organization
3.1Aligning funding systems to specific disciplines/research areas 27 4
3.2Changes to performance-based funding schemes 17 4
3 3Ensuring consistency between clearly stated objectives and incentives of the funding 17
“lscheme
4lFor the researcher stakeholder
4.1For researcher ambience and well-being
4.1.1Active socialization organizational policy 37, 4
4.1.2Aligning workloads with researchers’ expectations a7 4
4.1.3Development of the academic environment 3747 3
4.1.41Introducing ‘non-productive’ time into academic timetables 29 4
4.2|For researcher publishing behaviour
4.2.1Collaboration (mainly international) 26293547 2
4.2.2Educating researchers about the repercussions of scientific misconduct 46 4
4.2.3lmproving researchers’ skills 15 4
4.2 .4Mentorship 29 4
4.3For researcher pay
4.3.1Increasing incentive payments 15 4
4.3.2Increasing the share of fixed wages to support intrinsic motivation 37, 4
4.3.3Introducing a correct incentive scheme 22 4
For the university/research organization stakeholder, specifically its research
management
5.1Introducing positive motivational strategies a7 4
5.20vercoming side effects of administrative levers 37 4
5.3Providing feedback to researchers and achievable performance goals a7 4
5.4Rationale for the research evaluation framework A7 4

Results for the dark effects of RE (Table 2): .

A total of 36 RE dark effects were detected.

RE dark effects on research (9 in number, row -
r. 1) were divided into 2 subgroups: research
publications (6, r. 1.1) and research system (3, r.
1.2).

TEM Journal — Volume 12 / Number 4 / 2023.

The groups of RE dark effects on the publisher,
the research funding organization and the
university/research  organization stakeholders
were not subdivided. They covered 4 (r. 2), 2 (r.
3), and 4 (r. 5) dark effects, respectively.

2557



TEM Journal. Volume 12, Issue 4, pages 2552-2563, ISSN 2217-8309, DOI: 10.18421/TEM124-67, November 2023.

e The largest was the group of RE dark effects on
the researcher stakeholder (17 dark effects, r. 4),
broken into 4 subgroups: on researcher ambience
and well-being (4, r. 4.1), researcher career (3, r.
4.2), researcher publishing behaviour (8, r. 4.3),
and researcher-university relations (2, r. 4.4).

e RE dark effects on researcher publishing
behaviour was the largest subgroup.

e The smallest group and subgroup were those of
RE dark effects on the research funding
organization  stakeholder —and  researcher-
university relations, respectively.

Results for anti-dark effects remedies (Table 3):
32 anti-dark effects remedies were found in total.

e Anti-dark effects remedies for the research
evaluation system (13, r. 1) were subdivided into
coping approaches (4, r. 11) and
countermeasures (9, r. 1.2).

e The groups of remedies for the publisher, the
research  funding organization and the
university/research  organization stakeholders
were not subdivided. They covered 1 (r. 2), 3 (r.
3), and 4 (r. 5) remedies, respectively.

e The group of remedies for the researcher
stakeholder (11, r. 4) was broken into 3
subgroups: for researcher ambience and well-
being (4, r. 4.1), researcher publishing behaviour
(4,r.4.2), and researcher pay (3, r. 4.3).

e The group of remedies for the researcher
evaluation system and its subgroup of
countermeasures were the largest.

o The smallest was the group of remedies for the
publisher stakeholder.

Answer to RQ2: RE dark effects (36) and anti-dark
effects remedies (32) were classified into 5 groups.
One group was for the research as the object of
evaluation. The others were for the stakeholders
drawn from this Scopus/WoS literature sampler,
including the publisher, the research funding
organization, the researcher, and the
university/research organization. RE dark effects on
the researcher stakeholder and anti-dark effects
remedies for the research evaluation system were
most numerous. A detailed description of RE dark
effects and anti-dark effects remedies is shown in
Tables 2 and 3, respectively.

3.3. Literature Prominence of RE Dark Effects and Anti-
Dark Effects Remedies (RQ3)

In this subsection, the most literature-prominent
RE dark effects and anti-dark effects remedies are
presented. Prominence is based on ranking the
indicators by their frequency of mention in the
literature sampler (Rank column, Tables 2 and 3).
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Answer to RQ3: The most prominent indicators in
this Scopus/WoS literature sampler:

1. For the dark effects of RE (Table 2):

o With mentions (m.) in 17 sources, the most
prominent dark effect (1" rank) was pressure to
publish (r. 4.1.3). The decline in and non-
stimulation of research quality ranked 2™ (15 m.,
r. 1.2.2), and changed publishing types/locations
ranked 3 (12 m., r. 1.1.1).

e Two other dark effects were also frequently
mentioned. These are disturbances in the
academic profession (4", 11 m., r. 4.2.1) and
disturbances in the academic climate or
researcher well-being (5™, 10 m., r. 4.1.1).

. For anti-dark effects remedies (Table 3):

o Emphasis on quality measures (8 m., r. 1.2.3)
was the most prominent (ranked 1%) anti-dark
effects remedy.

e With 4 mentions, 2 remedies, aligning the
evaluation system to specific disciplines/research
areas (r. 1.1.2) and collaboration (mainly
international, r. 4.2.1), ranked 2",

e The development of the academic environment
ranked 3 (2 m., r. 4.1.3).

3.4. Mitigating the Dark Side of RE — A Model (RQ4)

This subsection presents a model to mitigate the
dark side of RE (Figure 5). The model captures and
systematizes the indicators of RE dark effects and
anti-dark effects remedies found in the Scopus/WoS
literature sampler used here. In addition, it outlines
the relations between the two types of indicators.

By nature, the model is generic. It summarizes all
available information in the literature sampler on the
studied topic without eliminating data at the author’s
discretion for expediency. The model does not
account for the prominence of the indicators in the
literature sampler. It also does not reflect subject
area/country specificity.

In the model, RE dark effects and remedies for
them were classified by both object/subject and
stakeholder using expert judgement and stakeholder
and logical approaches. Thus, 5 groups of results
were formed for both types of indicators: for the
research and the stakeholders of the publisher, the
research funding organization, the researcher and the
university. In addition, some groups were subdivided
due to the different nature of their indicators. The
indicators, their groups and subgroups are detailed in
Tables 2 and 3. Further, based on the logical
approach and methods of analysis and synthesis, the
relations between the two types of indicators for each
group were established and described in the model.

TEM Journal —Volume 12 / Number 4 / 2023.
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Figure 5. Model for mitigating the dark side of research
evaluation

Answer to RQ4: It is possible to create a logically,
theoretically, and methodologically sound model for
mitigating the dark side of RE. Such a model was
developed through this study (Figure 5).
Theoretically, the model is based on concepts of the
philosophy of science, stakeholder theory, logical
approach and Scopus/WoS literature review. The
methodological toolkit of the model covers expert
judgments and methods of analysis and synthesis.

4. Discussion

A conceptual framework for the dark side of RE is
presented in this article. The framework clarifies the
state of Scopus/WoS literature before July 2023 on
the studied topic (RQ1), systematizes indicators of
RE dark effects and anti-dark effects remedies
(RQ2), and explores their prominence in the
literature (RQ3). The core of this framework is a
generic model for mitigating the dark side of RE
(RQ4). It summarizes the dark effects of RE and anti-
dark effects remedies, and elucidates their relations.

Regarding RQ1: Three main factors underlie the
growing research interest in the dark side of RE
(Figure 2). The first is the high significance of RE to
stakeholders of academia [2], [3], [5]. The second is
the lack of in-depth research on the dark side of RE.
Evidence is provided by the passing mentions of RE
dark effects in the literature sampler used here . The
third factor refers to the existing problems of
evaluation tools, both quantitative [12], [13] and
qualitative [3], [8], [11], [53].
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Logically, Scientometrics and Research Evaluation
were identified as primary publishing sources (Figure
3), as the topic of RE fits closely within the scope of
these journals. The great interest of Russian authors
in RE in recent years (Figure 4) stems from the intro
of a country-specific research evaluation system for
prioritizing science [33], [38], [48], [54]. The
increased interest of authors from the UK, New
Zealand and the USA (Figure 4) can be explained by
the constant improvements in their RE systems
introduced there long ago [17], [44], [47].

Regarding RQ2: This study summarizes the dark
effects of RE and remedies for them, a research
output not previously achieved according to the
Scopus/WoS literature. Moreover, it classifies both
types of indicators (5 groups, Tables 2 and 3), while
no such classifications were found in the literature
sampler. To a large extent, these research results
form the basis of the model suggested here.

In general, the results for both types of indicators
are logical. As expected, most indicators were
captured in 2 groups - the research and the researcher
stakeholder as the object and subject of evaluation.
Indicator titles and stakeholder comprehensiveness
were directly derived from the literature review and
therefore need no comment.

An in-depth study of the results for RQ2 suggests
the following main findings and recommendations.
First, most RE dark effects on research can be
viewed as direct or indirect consequences of RE dark
effects on stakeholders. A particularly striking
example is RE dark effects on scientific publications
(increased number of authors per paper, repeated
publications/citations for personal gain, "salami"
publications, serial production of articles without
innovation, r. 1.1.3-1.1.6, Table 2) as consequences
of RE dark effects on researcher publishing
behaviour (data fabrication, gift authorship, mutual
citation clubs and authorship exchange, etc., r. 4.3,
Table 2). Another prime example is the dependence
of the research system's RE dark effects (r. 1.2, Table
2) on the university stakeholder's RE dark effects (r.
5.1,5.3-5.4, Table 2).

Second, the ineffective research evaluation system
can be identified as the main reason for the
emergence of the RE dark effects. Typically,
ineffectiveness arises when research evaluation
systems are not subject-area/country-specific ([4],
[16], [19], [20], [26], [32], [33], [35], [41], [42]) or
are not balanced to specific public needs ([12], [15],
[19], [26], [31], [38], [42]), do not account for the
available scientific infrastructure ([3], [8], [32], [35],
[46]) or place too much emphasis on quantity rather
than quality ([14], [15], [17], [19], [20], [23], [30],
[31], [32], [34], [36], [37], [48]).
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Poorly formulated, implemented or distorted
science policy, university or national, is another
important cause of the RE dark effects ([10], [33],
[38], [55]). Other reasons that can be pointed out
address university, publisher or funding management
issues ([71, [8], [14], [17], [22], [31], [33], [44]),
insufficient scientific infrastructure ([3], [11], [35],
[46]), poorly structured or outdated research systems
([81, [15], [22], [26], [30], [32], [34], [35], [38]),
subject behaviour issues ([4], [5], [23], [27], [30],
[32], [371, [39], [46]), etc.

Third, anti-dark effects remedies found in the
literature sampler are primarily aimed at improving
systems, namely the RE system (r. 1.1, Table 3) and
its quantitative toolkit (r. 1.2, Table 3), the funding
system (r. 3, Table 3), the university management
system (r. 4.1, 4.3 and 5, Table 3). Emphasis on
quality measures is also strongly recommended in the
literature sampler (r. 1.2.3, Table 3) but without
explicitly clarifying these measures. The other anti-
dark effects remedies aim to foster good practices
related to researcher publishing behaviour (r. 4.2,
Table 3) and the quality of scientific journals (r. 2,
Table 3). According to the author, the anti-dark
effects remedies are correctly systematized in the
relevant groups and suitable for mitigating the RE
dark effects in the same-name groups.

Fourth, some very close or even partially
overlapping titles of both RE dark effects and anti-
dark effects remedies were found in the literature
sampler. In this vein, an essential recommendation
for developing specific models to mitigate the dark
side of RE is to define clearly and distinguish the
indicators, and for implementing the models is to
account for indicators’ mutual and hidden influences.

Regarding RQ3: As for the dark effects of RE
(Table 2), the pressure to publish (also known as
"publish-or-perish”, ranked 1) and the decline in and
non-stimulation of research quality (2™) emerged as
the most prominent in the literature sampler used.
These results fully confirm widespread views about
the declining quality of scientific publications [4],
[55] and the harmful impact of pressure to publish on
research output and community [4], [5]. According to
the author, these dark effects, especially publish-or-
perish, are the main prerequisites for the high
prominence of 3 other indicators: changed publishing
types/locations (3"), disturbances in the academic
profession (4™ and disturbances in the academic
climate or researcher well-being (5"). Further, as
expected, the most literature-prominent dark effects
of RE primarily address the research and the
researcher stakeholder as the object and primary
subject of evaluation.

Regarding the anti-dark effects remedies (Table 3),
the results are logical, as the most prominent ones
counteract the most prominent RE dark effects.
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In this regard, the most frequently mentioned
remedy, emphasis on quality measures (ranked 1%), is
a countermeasure to the RE dark effect of declining
research quality (2"). However, it also counters the
publish-or-perish dark effect (1%). According to the
author, the same conclusions apply to the second-
ranked anti-dark effects remedies - aligning the
evaluation system to specific disciplines/research
areas and collaboration. The third most literature-
prominent remedy, the development of the academic
environment, is directly aimed at diminishing the
dark effect of disturbances in the academic climate or
researcher well-being (5™).

Regarding RQ4: The model presented here
summarizes the main results of this study on the dark
side of RE, including the dark effects of RE, anti-
dark effects remedies, and the relations between
them. In it, both types of indicators were classified
by object/subject and stakeholder. Indicators were
detailed in response to RQ2 (Tables 2 and 3).

The model is generic. In this regard, it does not
account for any specifics (country, subject area, etc.)
and literature prominence of the covered indicators.

The proposed model for mitigating the dark side of
RE can be used as a basis for further development of
theory and practice on this topic. Also, the model can
be a criterion for the effectiveness of the RE system.
The fewer RE dark effects in a particular model and
the more effective remedies for them, the more
effective the respective RE system.

Limitations: The main limitations of this study
address the review protocol used in it. These are
primarily the Scopus/WoS databases as search
sources and the search term used (Figure 1).

5. Conclusion

In summary, the proposed framework adds to the
body of RE knowledge, specifically on its dark side.
As far as available information suggests, this
framework, especially the model it encompasses, is
the first thorough and well-founded attempt to
elucidate the dark side of RE, including how to
mitigate it.

The expected practical implications are in two
main directions. First, universities and governments
can use the model developed here to enlighten and
control the dark side of RE. Furthermore, they can
incorporate the model into their RE systems. Second,
the generic nature of the model and the results for the
literature prominence of RE dark effects and
remedies for them make it possible to develop any
specific modifications to the model. These
implications are valuable for academic governance at
both the university and government levels.
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Finding conceptual and methodological solutions
to assess the influence of the dark effects of RE on
academic stakeholder motivation, the effectiveness of
RE systems, research quality, publication output, and
researcher performance can be suggested as a future
research agenda. Another important topic for future
research is to create systems to monitor and control
the dark side of RE to diminish its influence, i.e. to
“enlighten” it. Research on these topics will
contribute to improving academic governance at all
levels.
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