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ABSTRACT

The communication of sustainable development is essential for higher education institutions (HEIs), which voluntarily prepare
sustainability reports (SRs) to demonstrate commitment and inform strategic decision-making. This study conducts a systematic
literature review (SLR) to identify and analyze the challenges associated with implementing SRs in HEIs and their implications
for strategic management. Some key challenges include publication practices, accessibility, comparability, sustainability assess-
ment, limited stakeholder engagement, and an underdeveloped sustainability culture. Proposed solutions involve adopting HEI-
specific SR guidelines, strengthening sustainability culture across institutional levels, and enhancing stakeholder participation.
A bibliometric analysis of existing literature supplements the SLR to identify emerging trends, research gaps, and future oppor-
tunities. This study offers practical recommendations to improve SR practices in HEIs and enhance their value for academic

decision-makers, while also providing theoretical insights for future research.

1 | Introduction

Over the past 25years, higher education institutions (HEIs)
have increasingly engaged with sustainable development (SD)
(Hernandez-Diaz et al. 2021; Adams 2013) and communicated
related initiatives to stakeholders (Del Mar Alonso-Almeida
etal. 2015; Fonsecaet al. 2011). Since the adoption of the United
Nations' Agenda 2030 in 2015, HEIs have begun integrating
sustainable development goals (SDGs) into curricula and stra-
tegic planning (Fia et al. 2023; Aaltonen and Siltaoja 2022)
while also disclosing their progress through sustainability
reports (SRs) (Gonzalez-Torre and Sudrez-Serrano 2022).
Sustainability reporting (SR) plays a critical role in support-
ing strategic decision-making, which is particularly relevant
for HEI governance and research (Mohammed et al. 2023;

Wang 2021). As aresult, sustainability has become a prominent
area of academic inquiry within the context of HEIs (Elmagrhi
and Ntim 2023). In response to growing stakeholder demands
for transparency, most HEIs voluntarily produce SRs (Brusca
et al. 2018). However, the absence of a unified reporting stan-
dard complicates consistency and comparability (Moggi 2023).
The Global Reporting Initiative (GRI) guidelines are the most
widely adopted framework (Ceulemans, Molderez, and Van
Liedekerke 2015), although various other initiatives, such as
SET4HEI (2023) and RUS-GBS (2022), have also emerged.
Despite these efforts, significant challenges remain, particu-
larly regarding the comparability of reports (Fiorani and Di
Gerio 2022), accessibility (Nikolaou et al. 2023), and stake-
holder involvement in the reporting process (Gonzalez-Torre
and Sudrez-Serrano 2022). Drawing on this context, this study
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explores the implications of SR in HEIs through the lenses of
institutional theory (DiMaggio and Powell 1983), resource
dependence theory (Oliver 1991; Pfeffer and Salancik 1978),
legitimacy theory (Dowling and Pfeffer 1975), and stakeholder
theory (Freeman 1984).

This study has two main objectives. First, it seeks to systematize
interdisciplinary research on SR in HEIs by conducting a sys-
tematic literature review (SLR) and a bibliometric analysis (BA)
(Linnenluecke et al. 2020). Second, it aims to identify the pri-
mary themes, challenges, and proposed solutions related to SR
in HEIs and examine their implications for strategic decision-
making by academic leaders.

Accordingly, the study addresses the following research
questions:

RQ1. What are the main trends in scientific production,
sources, keywords, and topics in the literature on SR in HEIs?

RQ2. What themes and issues have emerged in the implemen-
tation of SRs in HEIs, and what are their implications for strate-
gic decision-making, particularly regarding resource allocation,
sustainability policies and practices, stakeholder engagement
(SE), and the development of sustainable campuses?

The study is structured as follows. Section 2 reviews the relevant
literature. Section 3 outlines the methodology. Section 4 pres-
ents the bibliometric results. Section 5 discusses key issues and
potential solutions concerning SR in HEISs.

2 | Literature Review

2.1 | Higher Education Institutions
and Sustainability Reporting

SR represents the most comprehensive and integrative form of
corporate reporting, encompassing social and environmental
performance (Herzig and Schaltegger 2011). SR effectively as-
sesses HEIs across economic, environmental, social, and educa-
tional dimensions (Lozano 2011). This information must address
the needs of key university stakeholders (Ayuso et al. 2022), in-
cluding students, local employers, staff, academic and research
bodies, local governments, and communities (Chapleo and
Simms 2010).

HEIs prepare SR not only to fulfill public accountability, social
expectations, transparency, and access to resources such as do-
nations and funding (Brusca et al. 2018; Ntim et al. 2017, 66)
but also to support strategic decision-making and operations
(Hassan et al. 2019; Mohammed et al. 2023; Yaiiez et al. 2019).
This capability is critical as HEIs face complex strategic deci-
sions (Shen and Wu 2024).

Despite its importance, HEIs continue to struggle with SR disclo-
sure, which remains in an early stage of development due to high
costs and budget constraints (Sassen et al. 2022). Furthermore,
despite increasing external pressure (Melles et al. 2022), HEIs
typically produce SRs on a voluntary basis. This challenge af-
fects the publication and accessibility of reports (Gonzalez-Torre

and Sudrez-Serrano 2022), limiting sustainability information
in HEIs (Nikolaou et al. 2023).

This study situates SR in HEIs within key theoretical frame-
works: institutional theory, which explains organizational be-
havior through institutional contexts and isomorphic processes
(DiMaggio and Powell 1983); resource dependence theory,
highlighting the influence of funding providers on universi-
ties (Oliver 1991; Pfeffer and Salancik 1978); legitimacy the-
ory, which views SR as a tool to gain organizational legitimacy
(Dowling and Pfeffer 1975); and stakeholder theory, which
posits that voluntary disclosure strengthens accountability and
transparency (Freeman 1984).

2.2 | Sustainability Reporting Frameworks in
Higher Education Institutions

Although SR in HEIs is increasingly important, the lack of
clear, standardized frameworks hinders report comparability
and effectiveness. Widely used frameworks include the GRI, the
Graphical Assessment of Sustainability in Universities (GASU),
and the Sustainability Tracking, Assessment, and Rating
System (STARS). However, these frameworks face criticism for
insufficiently addressing university-specific dimensions such
as research, teaching, and operations. For example, while GRI
provides a robust foundation for accountability, it requires adap-
tation to better suit HEI contexts (Moggi 2023). GASU improves
on GRI by adapting indicators for benchmarking and longitudi-
nal analysis, and models like ESEG integrate governance along-
side environmental, social, and educational factors, expanding
the assessment scope (Aversano et al. 2023; Lozano 2006; Sepasi
et al. 2018).

Additional tools target specific SR challenges. The sustainability
governance assessment tool emphasizes embedding sustainabil-
ity within HEI policies, organizational structures, and public
engagement, focusing on politics, knowledge sharing, and im-
plementation (Niedlich et al. 2020). Regionally, the Italian RUS-
GBS framework aligns university reporting with Agenda 2030,
promoting transparency, performance measurement, and stake-
holder involvement to address national and global sustainability
challenges (RUS-GBS 2022).

Despite these advances, significant limitations persist. Many
reports emphasize economic and campus sustainability
while neglecting broader social and environmental issues
(Amoako 2023). The voluntary nature of SR leads universities
to adopt diverse standards, resulting in inconsistent and often
incomparable reports. This fragmentation is intensified by in-
stitutional isomorphism, where universities conform to exter-
nal pressures, cultural norms, and organizational expectations,
prioritizing survival and success over comprehensive reporting
(Chatelain-Ponroy and Morin-Delerm 2016).

The challenges of harmonizing SR frameworks in the private
sector also apply to public institutions like universities, under-
scoring the need for a cohesive, top-down approach. Although
bottom-up initiatives offer valuable insights, they often pro-
duce reports with limited scope and weak comparability.
Strengthening SR in universities requires coordinated efforts to
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establish common standards that reflect HEIs' unique dimen-
sions, ensuring reports effectively promote transparency, ac-
countability, and strategic planning for sustainability (Adams
and Abhayawansa 2022; Fonseca et al. 2011).

3 | Methodology
3.1 | Search Strategy

The analysis follows the methodology outlined by Marzi
et al. (2025), including the structured framework presented in
their Table 1.

Additionally, the sample selection adheres to the SPAR-4-SLR
guidelines proposed by Paul et al. (2021), a widely recognized
protocol for SLRs. This protocol comprises three main stages
(assembling, arranging, and assessing) and six sub-stages
(identification and acquisition, organization and purification,
and evaluation and reporting). It has been broadly adopted
in SLRs within sustainability and higher education research
(Bernini et al. 2024; Nicolo et al. 2024). The SLR approach
facilitates the identification of key trends in SR within uni-
versities (RQ1), as well as the challenges and weaknesses in
SR practices and their implications for strategic decision-
making (RQ2).

The literature search was conducted using the Scopus database,
which is commonly employed in reviews related to HEIs (Ghani
et al. 2022) and sustainability (Hristov et al. 2021). Articles were
selected through a rigorous, structured process described in
Section 3.2.

Following the identification of relevant studies, a the-
matic analysis was performed in accordance with Braun
and Clarke (2006) to synthesize evidence. Initially, descrip-
tive statistics were generated using BA, following Donthu
et al. (2021), with the support of Biblioshiny (part of the
Bibliometrix package) and VOSviewer tools (see Section 4).
BA provides a systematic overview of the existing literature,
enabling the identification of emerging trends, research gaps,
and future opportunities in SR (RQ1). Subsequently, the dis-
cussion (Section 5) presents key findings from the reviewed
literature, explores potential solutions, and contributes to
a deeper understanding of SR as a decision-making tool in
HEIs (RQ2).

3.2 | Sample Selection for the Literature Review

The sample selection followed the SPAR-4-SLR protocol through
a sequence of structured steps. The Scopus database was que-
ried using the following Boolean search string: (“sustainab*”
OR “green” OR “non financial” OR “non-financial” OR “NFD”
OR “NFR”) AND (“report*” OR “communicat*” OR “assess*”
OR “indic*”) AND (“college” OR “universit*” OR “academ*” OR
“higher education*” OR “HEI”).

This query was designed to capture a comprehensive range
of literature on sustainability reporting in university con-
texts. It was developed based on prior studies (Rosa et al.

2024; Petera 2022; Chakraborty et al. 2019; Richardson and
Kachler 2017; Ceulemans, Molderez, and Van Liedekerke 2015;
Lozano 2011). The asterisk served to include word variations.
Only titles were considered to improve specificity, as includ-
ing abstracts and keywords produced numerous irrelevant re-
sults. The initial search yielded 538 records. After applying
filters for document type (Article) and language (English), 352
articles remained. A screening process was then conducted
based on consistency with the research questions and a qual-
itative risk of bias assessment, resulting in a final sample of
219 articles.

To ensure the reliability of the included studies, each was
evaluated for methodological clarity, transparency in data
collection, and coherence between objectives and findings,
based on information provided in the abstracts. Particular at-
tention was given to reflexivity, sampling strategies, and data
triangulation. While most studies demonstrated acceptable
methodological rigor, some exhibited a moderate risk of bias
due to limited detail regarding participant selection and min-
imal discussion of methodological limitations. These consid-
erations informed both the interpretation of results and the
development of conclusions.

The selected literature spans the period from 2001 (the year
of the earliest included article) to 2024. Figure 1 illustrates
the SPAR-4-SLR stages as integrated with the PRISMA guide-
lines (Page et al. 2021), providing a clear depiction of the in-
clusion and exclusion criteria and screening steps employed
(see Annex).

4 | Descriptive Analysis
4.1 | Bibliometric Descriptive Statistics

This section presents descriptive statistics of the sample.
Biblioshiny and VOSviewer were used to generate the figures
and analyze the data (Secinaro et al. 2022; Donthu et al. 2021).
These statistics provide a comprehensive overview of SR in HEIs
and, together with the thematic analysis in Section 4.2, support
the discussion in Section 5.

4.1.1 | Scientific Production Over Time

This section examines scientific production from 2001 to 2024.
Figure 2 illustrates the annual number of publications on SR
in HEIs.

Interest in this topic has grown steadily over time, showing
an annual growth rate of 17.23%, rising from one document
in 2001 to 33 in 2023 and 26 in 2024. The surge in publica-
tions since 2015 aligns with increased focus on sustainability,
driven by the 2014 Non-Financial Reporting Directive (NFRD)
and the adoption of the SDGs under Agenda 2030 in 2015. A
second notable increase occurred in 2022, when publications
rose from 17 in 2021 to 30 in 2022 and 33 in 2023. This co-
incides with the Corporate Sustainability Reporting Directive
(CSRD) introduced in 2022, which renewed attention to sus-
tainability research.
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SPAR-4-SLR protocol

Identification
Domain: Sustainability Reporting and Higher Education
Institutions.
Research questions: Main trends of SR in HEIs (Rq1) and
implementation of SRs in HEIs and implications for strategic
decision-making (Rq2)
Source type: Journals
Source quality: Scopus Journals

Acquisition
Search mechanism and material acquisition: Scopus (Article
title)
Search period: February 2024 (follow-up in December 2024)
Search query: ("sustainab*" OR "green" OR "non financial' OR
"non-financial' OR "NFD" OR "NFR") AND ( "report*" OR
"communicat*" OR "assess*" OR "indic*" ) AND ( "college"
OR "universit*" OR "academ*" OR "higher education*" OR
"HEI")
Total number of articles returned in this stage: 538

Assembling

Organization
Organizing codes: Document type; Language; Coherence with
research questions

Arranging

Evaluatation
Total articles for analysis: 219
Performance analysis: Analysis of publication trend, keywords
and topic to explore main trends of SR in HEIs (Rq1)
Future research agenda: Gap analysis informed by thematic
analysis (Rq2)
Software: RStudio, Biblioshiny by Bibliometrix, VosViewer

v v

Reporting
Reporting conventions: Figures, tables, keywords
Limitation: Bibliometric data from Scopus; scope of
bibliometric analysis
Source of support: No funding support for this article

Assessing

Purification —>]

PRISMA guidelines

Refined by Document Type “Article”
Total number of articles returned in this
stage: 367

Records excluded:
168

Screening

Refined by Language “English"
Total number of articles returned in this
stage: 352

Records excluded:
15

Document excluded: articles not coherent
with Rql and Rq2 were excluded from
the sample. That means only papers
related to SR in HEI were included.
Papers related to HEI and sustainability Records excluded:
without addressing specific SR topics 133

(e.g., indicators, sustainability
communication, guidelines) were
excluded. Full-Text articles assessed for
eligibility (n=219)

Eligibility

FIGURE1 | Sample selection. This figure illustrates the SPAR-4-SLR protocol stages by Paul et al. (2021), integrated with the PRISMA guidelines

by Page et al. (2021).

4.1.2 | Most Relevant Sources and Source Production
Over Time

Figure 3 lists the 10 most relevant journals addressing SR
in HEIs.

The leading sources are Sustainability (Switzerland) with 41 pa-
pers, International Journal of Sustainability in Higher Education
with 37 papers, and Journal of Cleaner Production with 18 pa-
pers. These journals span environmental, social, financial, and
educational fields, demonstrating the cross-disciplinary rele-
vance of the topic.

4.2 | Thematic Analysis: The Role of SR in
Supporting Academic Leaders’ Decision-Making

Brusca et al. (2018) argue that universities disclose sustainability
information to enhance reputation and achieve legitimization, not-
ing that legitimacy theory and SR approaches often support man-
agement decisions without stakeholder involvement. However,
the literature suggests that HEIs engage decision-makers through
assessment processes, frequently using measurement tools for
internal decision-making (Moggi 2023). This underscores SR's
critical role in assisting academic leaders with strategic decisions
on key issues (Mohammed et al. 2023; Hassan et al. 2019; Yafiez
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Annual Scientific Production
Articles

20

2001
2003
2005
2007
2009
2011

Year

2013
2015
2017
2019
2021
2023

FIGURE2 | Annual scientific production. [Colour figure can be viewed at wileyonlinelibrary.com]

Most Relevant Sources

SUSTAINABILITY (SWITZERLAND)

INTERNATIONAL JOURNAL OF SUSTAINABILITY IN HIGHER

JOURNAL OF CLEANER PRODUCTION

SUSTAINABILITY ACCOUNTING, MANAGEMENT AND POLICY J —0
§ ASSESSMENT AND EVALUATION IN HIGHER EDUCATION —0
5
o
(7]
ENVIRONMENT, DEVELOPMENT AND SUSTAINABILITY —0
ADMINISTRATIVE SCIENCES —e
ENVIRONMENTAL AND SUSTAINABILITY INDICATORS —e
HIGHER EDUCATION POLICY —e
HIGHER EDUCATION QUARTERLY —e
0 10

iswiomeraix|

©)

<

20 30 40
N. of Documents

FIGURE 3 | Most relevant sources. [Colour figure can be viewed at wileyonlinelibrary.com]

et al. 2019). This view aligns with the purpose of integrated report-
ing: “the active consideration by an organization of the relation-
ships between its various operating and functional units and the
capitals that the organization uses or affects. Integrated thinking
leads to integrated decision-making and actions that consider the
creation of value over the short, medium and long term” (IIRC
2013, 2). Integrated reporting supports decision-making regarding
resource allocation and the development of sustainable policies in
HEIs (Mohammed et al. 2023).

Sustainability reporting should provide all necessary infor-
mation to enable a forward-looking perspective (Owen 2015),

promote more informed decision-making (Burke and
Clark 2016), and improve understanding of sustainability im-
pacts (Chaudhary and Trivedi 2023). Thus, SR becomes essen-
tial for making conscious strategic decisions. The following
thematic analysis explores specific aspects of decision-making,
beginning with resource allocation.

The VOSviewer report (Figure 4) offers a thematic analysis
based on Keywords Plus (including only those occurring at
least twice) to broaden the topics associated with the analyzed
papers. The report identifies “sustainability” and “higher edu-
cation” as the most frequent keywords. Notably, the keywords
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cover diverse topics such as “environmental impact,” “decision-
making,” “assessment,” and “reporting.”

Using these keywords, the authors deductively selected four the-
matic categories (Linneberg and Korsgaard 2019): resource allo-
cation, sustainability policies and practices, SE, and sustainable
campuses. These interrelated themes sometimes overlap, such
as resource allocation and sustainable campuses. Table 2 illus-
trates the relationship between keywords and clusters.

These clusters are highly relevant to SR in HEIs. The resource
allocation cluster addresses sustainable and efficient resource
use within HEIs. The sustainability policies and practices clus-
ter relates to sustainable policies (e.g., Agenda 2030, SDGs) and
practices (e.g., strategy, performance). The SE cluster involves
engagement with HEI stakeholders, including sustainability
communication through SR frameworks (e.g., GRI, SRs, indica-
tors). The sustainable campuses cluster focuses on strategies to
ensure campus sustainability (campus sustainability, university
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FIGURE4 | Keyword Plus clusters. [Colour figure can be viewed at wileyonlinelibrary.com]|
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TABLE 2 | Clusters, keywords association, and roles for strategic decision-making.

sustainability policies
and practicies

performancesassessment

2030 agenda
sustainable deyielopment goals

strategicapproach
reparting

stakeholder

indiatcrs

sustainability report

universities

stakeholder engagement

global repoiiting initiative

univggsity

contentianalysis

Clusters

Relevant keywords associated

Role for strategic decision-making

Resources allocation

Sustainability policies and practices

Stakeholder engagement

Sustainable campuses

Energy efficiency; decision making;
sustainable university; climate
change; assessment method

2030 agenda; sustainable
development goals; strategic
approach; performance assessment

Stakeholder; sustainability
report; global reporting initiative;
sustainability reporting

Campus sustainability; university
campus; sustainability indicators;
environmental assessment;
university sustainability

Saving and using resources

Commitment to sustainable development
and promoting sustainable operations

Prioritizing issues relevant to stakeholders,
identifying and assessing impacts,
and achieving the third mission

Identifying strategies for
campus sustainability
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sustainability) and its assessment (e.g., environmental assess-
ment, sustainability indicators).

Universities act as drivers of sustainable change (Lin and
Lo 2023), making resource allocation critical for conserving and
efficiently using resources. Shugin et al. (2019) included “en-
ergy and resource saving” among their evaluation indicators,
referring to projects that demonstrate effective resource-saving
practices such as renewable energy use and water-saving appli-
ances. These indicators assist decision-makers in prioritizing
strategies for optimal resource conservation. Water receives

particular attention in the literature. To guide decision-makers
in reducing water consumption, Ismaeil and Sobaih (2022) rec-
ommend Xeriscape, a landscaping approach suited for areas
with limited water availability. Xeriscape reduces water use
and maintenance needs, helping improve water use efficiency
on campuses. The authors suggest that decision-makers should
adopt Xeriscape over conventional urban designs to enhance
campus water conservation.

Sustainable policies and practices represent key areas
through which universities can enhance their environmental
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performance (Barros et al. 2020). Suwartha and Sari (2013)
evaluated university commitment to SD and the promotion of
sustainable operations across three dimensions: research, ed-
ucation, and the environment. Their study employed the UI
GreenMetric, a global university sustainability ranking sys-
tem that utilizes indicators across five categories: setting and
infrastructure, energy and climate change, waste, water, and
transportation. They concluded that the UI GreenMetric not
only helps universities improve their scores and rankings over
time but also supports decision-making for green develop-
ment. Similarly, Drahein et al. (2019) applied the Sustainability
Assessment for Higher Technological Education model to eval-
uate the adoption of sustainable practices in Brazilian higher
education services. Key barriers identified included the lack of
governmental incentives, limited attention to energy efficiency,
and challenges in aligning curriculum with service operations.

Digital platforms, such as university websites, can also serve
as strategic tools for communicating sustainable policies to
stakeholders (Nicolo et al. 2021). SE remains critical for univer-
sity decision-makers (Ferrero-Ferrero et al. 2018; Carey 2013).
Materiality assessment in SR is designed to identify, priori-
tize, and act upon issues most significant to organizations and
their stakeholders (Calabrese et al. 2016). According to the GRI
(2021), such assessments help prioritize identified impacts and
determine material topics, enabling organizations to take in-
formed action. This process, which involves engaging relevant
stakeholders and experts, operates independently of the SR pro-
cess (GRI 2021).

SE must occur at multiple levels. Internally, stakeholders in-
clude students (Carey 2013), academic and non-academic staff
(Ferrero-Ferrero et al. 2018), and university social councils
(Brusca et al. 2018). Externally, they encompass engineers, ar-
chitects, consultants, and other professionals (Arafat et al. 2023).
Yafiez et al. (2019) found that SR fosters SE by introducing com-
munication mechanisms, encouraging stakeholder participation
in decision-making, and integrating sustainability indicators
into institutional management plans.

Brusca et al. (2018), through a case study, observed that SR
enhances university legitimacy and reputation while promot-
ing stakeholder involvement. This engagement is especially
relevant to the “third mission” of universities, which includes
technology transfer and innovation, continuing education, and
social engagement (Secundo et al. 2016). According to Brusca
et al. (2018), universities pursue the third mission to improve
competitiveness. This mission, highlighted in numerous SR
guidelines, is defined as:

[T]echnology transfer, academic entrepreneurship,

and commercialization of research; public
engagement; job placement, continuing professional
education and lifelong learning, enhancement of
cultural heritage, production of public goods of a
social, educational and inclusion policy nature,
organizational, infrastructural and governance
national and

activities, external leadership,

international cooperation, leadership and public

advocacy for the implementation of the Agenda
2030 goals; clinical trials and health protection
initiatives.

(RUS-GBS 2022)

Moreover, HEIs directly contribute to communities by trans-
ferring and disseminating this knowledge and technology and
establishing alliances with other actors of the Quadruple Helix
(governments, industry, and societal groups) (SET4HEI 2023).

SR also plays a central role in directing sustainable campus op-
erations (Townsend and Barrett 2015). Nonetheless, resource
constraints, both human and financial, often hinder HEIs in
achieving sustainability goals (Melles et al. 2022). To address
this, decision-makers must consider multiple sustainability in-
dicators. Adenle et al. (2021), focusing on HEIs in Nigeria, pro-
posed a hierarchy of indicators to assess campus sustainability
performance, including transportation, water, waste, environ-
ment, infrastructure, and energy.

The literature offers extensive research on campus sustainabil-
ity assessment. Key focus areas include operational-environ-
mental indicators (e.g., energy consumption, greenhouse gas
emissions, energy efficiency), educational initiatives, and gover-
nance practices (Dawodu et al. 2022). The variety of assessment
tools available further illustrates the complexity of sustainability
measurement (Moggi 2023; Fischer et al. 2015).

A recurring challenge is the difficulty in identifying relation-
ships between key performance indicators (KPIs) for campus
sustainability. Bashir et al. (2023) addressed this by introduc-
ing a tool that combines KPI relationship identification with
quantitative network visualization. This tool enables decision-
makers to observe how changes in specific KPIs affect oth-
ers, thereby informing strategic actions for sustainability
improvements.

Konbr et al. (2023) developed an integrated assessment frame-
work by merging elements from the STARS and UI GreenMetric
systems. The resulting framework includes indicators across four
dimensions: infrastructure, planning and administration, op-
erations, education and research, and innovation. Applying the
framework to Tanta University in Egypt, the authors identified
low awareness of sustainability practices as a primary obstacle
to campus sustainability. This underscores a broader need to en-
hance sustainability awareness to improve the quality of SR and
its utility in supporting decision-making. Section 5 will propose
potential solutions to address this issue. Figure 5 reinforces the
thematic areas discussed above and illustrates comparative trends.

The trend topic map in Figure 6 further confirms growing
scholarly interest in sustainability-related themes, particu-
larly since 2015.

This aligns with the adoption of the 2030 Agenda and the
SDGs, notably SDG 7 (i.e., “energy efficiency”) and SDG 9 (i.e.,
“higher education” and “university sector”), which are closely
associated with the role of HEIs (e.g., “sustainable develop-

ment”). Recent research topics include “climate change,” “as-
sessment method,” and “energy efficiency.” Future research
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could explore how artificial intelligence and predictive an-
alytics can support academic decision-making and how SR
guidelines might be harmonized. Further investigation is also
warranted into the effective communication of HEIs' social
impact through SR.

5 | Discussion

SR serves not only as a tool for enhancing transparency and ac-
countability in universities but also plays a vital role in support-
ing academic leaders in strategic decision-making. In resource
allocation, SR informs decisions aimed at reducing waste, im-
proving resource efficiency, and identifying priority areas. It
also guides universities in prioritizing sustainability policies
and practices to promote greener operations.

SR enhances decision-making by engaging stakeholders in
identifying, selecting, and prioritizing relevant issues at various
levels. Internally, this includes students, faculty, administrative
staff, and governance bodies; externally, stakeholders include
consultants and other affiliated actors. SR processes foster di-
alogue within the university community, promoting inclusion
in strategic decisions. These processes position universities as
participatory platforms, enabling engagement from students,
staff, and external actors in policy evaluation and sustainabil-
ity improvements. SE is also important for achieving the “third
mission” of universities, which emphasizes social responsibility
(Aversano et al. 2022). SR also helps academic leaders identify
suitable indicators for assessing campus sustainability, measur-
ing institutional impact, and guiding strategic decisions related
to SD.

However, the literature identifies several limitations that un-
dermine the effectiveness of SR as a decision-support tool.
First, SRs are often unpublished (An et al. 2020) or inaccessi-
ble (Nikolaou et al. 2023; Del Mar Alonso-Almeida et al. 2015)
due to their voluntary nature. Many reports also lack compa-
rability (Moggi 2023). Second, challenges in sustainability as-
sessment and SR implementation often stem from inadequate
SE (Gonzalez-Torre and Sudrez-Serrano 2022). Third, limited
awareness of sustainability culture within universities hin-
ders progress, despite education and global-local trends being
key drivers for advancing sustainability in HEIs (Waheed
et al. 2011a).

To address these challenges, the literature proposes several
strategies to strengthen SR's role in supporting decision-
making. Universities can adopt recognized guidelines (e.g.,
SET4HEI 2023; RUS-GBS 2022) to improve SR drafting and
comparability, although harmonization across HEIs remains
limited. Tools such as Social Network Analysis—Cross-Impact
Matrix Multiplication (SNA-MICMAC) (Bashir et al. 2023)
and indicators like those from the UI GreenMetric ranking
(Suwartha and Sari 2013) can further assist in decision-making.
Employing standardized indicators, such as GASU, the ESEG
model, and UI GreenMetric, and adhering to specific guidelines
would foster replicability and comparability across institutions.
Standardization would also enhance SR quality and allow for
more uniform reporting, particularly among institutions using
the same national or international frameworks (e.g., RUS-GBS).

Ultimately, a unified set of standards could help consolidate
fragmented practices into a harmonized framework. Table 3
summarizes the practical solutions for decision-makers to foster
sustainability initiatives.

Improving SR also requires greater stakeholder involvement.
As noted in GRI 1, “due diligence and SE help organizations
identify their most significant impacts” (GRI 2021, 10). SE has
been widely recognized as essential at all institutional levels,
from faculty and staff to students (Alsharif et al. 2020; Ribeiro
et al. 2016; Ferrero-Ferrero et al. 2018; Madeira et al. 2011).
Virtual platforms and university websites offer effective
means for enhancing external SE (Nicolo et al. 2021; Snyder
et al. 2020).

Academic leaders must also cultivate a stronger culture and
awareness of sustainability. A crucial starting point is en-
hancing student knowledge through curriculum integration
(Djedidi 2025; Giannetti et al. 2023) and a stronger focus on
practical sustainability practices (Barros et al. 2020) and ser-
vices (Drahein et al. 2019). Currently, sustainability educa-
tion remains overly theoretical, limiting its practical impact
(Pizzi et al. 2020; Moggi 2019). As Dawodu et al. (2022, 19)
suggest, more practical and experiential learning is needed.
Communication is another critical component. Academic
leaders often face challenges in conveying sustainability mes-
sages due to their complexity, varied audience comprehension
levels, or a perceived lack of institutional support (Djordjevic
and Cotton 2011). To overcome these barriers, universities
should promote broader engagement across the academic
community, including students (Mogbel et al. 2020), staff
(Madeira et al. 2011), and employees (Lad and Akerlof 2022),
while ensuring access to appropriate resources (Thorpe and
Gunton 2022).

HEIs can utilize tools such as the STARS (de Cronemberger
Aratijo Goes and Magrini 2016; Kamal and Asmuss 2013)
and the GRI (Amoako 2023; Chatelain-Ponroy and Morin-
Delerm 2016) to support these efforts. Student engagement can
be enhanced through questionnaires on SR drafts, focus groups
(Siboni et al. 2013), involvement in SR preparation (Sassen and
Azizi 2018), participatory courses (Ferrero-Ferrero et al. 2018),
and e-learning strategies (Alismaiel 2021). Providing relatable,
real-world examples also supports student learning (Lin 2024).
Communication strategies to improve SE include using so-
cial media (Di Tullio et al. 2021), disclosing progress on SDGs
(De la Poza et al. 2021), and promoting biodiversity initiatives
such as Intervarsity BioBlitz (Ryan-Fogarty et al. 2022). Other
tools include leadership and mission statements (Yu 2023;
Ribeiro et al. 2016), carbon footprint disclosures (Townsend
and Barrett 2015), and business intelligence systems (Calitz
et al. 2018). Finally, the involvement of local researchers can
provide critical disciplinary insights that enhance sustainabil-
ity strategies (Cottafava et al. 2022). As SE constitutes a critical
component of the SR process, Figure 7 presents a framework
illustrating how HEIs can systematically engage stakeholders.

Moreover, the reviewed literature underscores and strength-
ens the theoretical foundations underpinning SR in HEIs.
Drawing on institutional theory, studies show that HEIs build
consensus around the concept of SD and its communication
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TABLE 3 | Summary of implications for decision-making.

Implications for decision-making

References

By assessing sustainability literacy and culture, higher education institutions (HEIs)
evaluate office effectiveness, support informed decision-making, and advance
sustainability goals.

Xeriscaping is a practical landscape design strategy that helps university decision-
makers reduce urban water consumption.

Life Cycle Sustainability Assessment (LCSA) enables campus decision-makers to
evaluate the sustainability performance of technologies, facilities, and transportation
systems, supporting the selection of the most sustainable options.

Social Network Analysis—-Matrix Impact Cross-Reference Multiplication Applied to
a Classification (SNA-MICMAC) enables decision-makers to analyze and visualize
relationships among key performance indicators (KPIs) and identify those requiring
improvement.

The hierarchical causal linkage framework known as Driving Forces—Pressures—
State-Exposure-Effects-Actions (DPSEEA), which assesses sustainability through
the Sustainability Index (SI), supports the implementation of strategic sustainability
plans and guides decision-makers in developing actionable sustainability policies and
implementation strategies.

The Analytic Hierarchy Process (AHP) provides well-informed, transparent, and robust
insights for decision-making.

Suggest a ranking system based on a multi-stage decision-making model sensitive to
changes in decision-makers’ weights.

Positive sustainability outcomes in Facilities and Project Management (FPM) can
increase sustainability incorporation in decision-making.

Propose an integrated participatory methodology framework for campus sustainability
assessment tools (CSAT) to improve decision-making.

Carbon footprint cloud technology helps decision-makers identify opportunities to
reduce emissions and costs simultaneously.

AHP is used to rank criteria and associated items based on their significance in
evaluating universities' green buildings.

Qualitative scoring method (QSM) and AHP constitute flexible tools for decision-
making in sustainable construction and campus development.

The decision-making tool uD-SiM provides an objective ranking of universities by
helping decision-makers understand hierarchical perspectives on the final index.

Life Cycle Assessment (LCA) of environmentally sustainable practices benefits
university decision-makers by revealing potential environmental impacts.

Integration of sustainability activities and reporting supports improved
decision-making.

Sustainability reports have made significant contributions by (i) disseminating and
internalizing the center's mission and its alignment with sustainability principles;

(ii) establishing robust communication mechanisms with stakeholders, thereby
encouraging their participation in management decision-making processes; (iii)
integrating sustainability impact indicators into the global management plan; and (iv)
developing a comprehensive and strategic institutional vision that is now shared among
key leadership positions.

Electricity price, photovoltaic initial investment cost, and discount rate are the most
sensitive factors influencing future decision-making.

Through uD-SiM, education in sustainability and global/local research trends are the
primary drivers for achieving sustainability in higher education institutions, followed by
financial growth, social equity, energy requirements, and institutional enhancement.

Lad and Akerlof (2022)

Ismaeil and Sobaih (2022)

Gulcimen et al. (2023)

Bashir et al. (2023)
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Karasan et al. (2023)

Alsharif et al. (2020)

Dawodu et al. (2024)

Townsend and Barrett (2015)

Yadegaridehkordi and Nilashi (2022)

Li et al. (2018)

Waheed et al. (2012)

Barros et al. (2020)

Chaudhary and Trivedi (2023)

Yarfiez et al. (2019)

Cristea et al. (2022)
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FIGURE 7 | Stakeholder engagement framework. [Colour figure can be viewed at wileyonlinelibrary.com]

(Chatelain-Ponroy and Morin-Delerm 2016), enhance le-
gitimacy among internal and external stakeholders (Melles
et al. 2022), and voluntarily disclose risk information to
demonstrate accountability and transparency (Elmagrhi and
Ntim 2023). These institutions are motivated to adopt sus-
tainable practices and communicate them in response to in-
stitutional isomorphism (Amoako et al. 2023). They are also
influenced by coercive and mimetic pressures from the insti-
tutional environment in their sustainability reporting (Larran
Jorge et al. 2019) and respond to institutionalized stakeholder
demands (Hinson et al. 2015). Additionally, sensitivity to so-
cial and environmental values influences the adoption of SR
in HEIs (Andrades et al. 2024). Resource dependence theory
further explains how external resource-related pressures af-
fect the disclosure of sustainability performance indicators
(Hsiao et al. 2024).

From the perspective of legitimacy theory, SR reports function
as tools for enhancing organizational legitimacy (Chatelain-
Ponroy and Morin-Delerm 2016). HEIs communicate sustain-
ability activities to gain legitimacy from their communities
(Amoako et al. 2023) and to demonstrate alignment between
institutional objectives and societal norms (Sassen et al. 2018).
This alignment fosters public trust, credibility, and institutional
reputation (Larran Jorge et al. 2019). Furthermore, engaging

stakeholders through SR facilitates the alignment of interests
and reinforces legitimacy (Minutolo et al. 2021), supporting in-
stitutional commitment to SR (Pramono Sari et al. 2023).

According to stakeholder theory, SR in HEIs serves as a tool to
secure stakeholder support (Sassen et al. 2018), particularly from
faculty engaged in research and teaching, as well as from stu-
dents (Pramono Sari et al. 2023). SR also addresses the pressure
to meet societal expectations regarding accountability (Hinson
et al. 2015). Additionally, this theory has been applied to exam-
ine the principle of materiality in SR within HEIs (Lubinger
et al. 2019).

This study expands upon issues previously highlighted
in other systematic reviews on SR in HEIs, which have
guided future research related to curriculum development
(Chakraborty et al. 2019), SE (Rosa et al. 2024; Chakraborty
et al. 2019; Ceulemans, Lozano, and Alonso-Almeida 2015),
and sustainability indicators (Rosa et al. 2024; Ceulemans,
Lozano, and Alonso-Almeida 2015). These themes were also
addressed at the 4th UNESCO Chair Conference on Higher
Education for Sustainable Development, which emphasized
campus, curriculum, and community as essential dimensions
for enhancing university approaches to sustainability (Miiller-
Christ et al. 2014).
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6 | Conclusions

This study examined the main trends in SR studies within uni-
versities to address RQI. It analyzed SR's role in the academic
debate and highlighted key issues surrounding this topic. SR
in universities has garnered increasing interest, as reflected in
the descriptive statistics. Scientific production expanded nota-
bly during two periods: first, coinciding with the NFRD (2014)
and Agenda 2030 (2015); second, aligned with the CSRD (2022).
Though the NFRD and CSRD have not targeted HEIs (except
for a few private HEISs), their introduction renewed focus on SR,
stimulating related research.

Furthermore, SR in universities is inherently multidisciplinary,
as evidenced by the diversity of publishing journals. The the-
matic analysis addressing Research Question 2 (RQ2) revealed
that SR research highlights multiple aspects and challenges af-
fecting HEI decision-making. While SR has been recognized as
a tool to enhance university legitimacy and reputation (Brusca
et al. 2018), this study demonstrates that SR also supports HEI
decision-making processes. Prior research has identified critical
issues both externally (e.g., report presentation and accessibil-
ity) and internally (e.g., report drafting).

HEI decision-making and strategic processes remain con-
strained by incomplete publication of SRs (An et al. 2020), lim-
ited accessibility (Nikolaou et al. 2023; Del Mar Alonso-Almeida
et al. 2015), and lack of comparability (Moggi 2023). To develop
SR processes that effectively support strategic decision-making,
HEIs must consider existing guidelines such as SET4HEI (2023)
and RUS-GBS (2022). Additionally, Big Data and predictive busi-
ness intelligence tools could provide valuable support in imple-
menting SRs (Calitz et al. 2018).

Internally, HEIs face key challenges related to sustainability
assessment, sustainability culture, and materiality assessment.
These difficulties impede effective decision-making and strat-
egy formulation. To address these challenges and enhance SR's
role in decision support, HEIs must strengthen SE, a critical
driver for preparing robust SRs (GRI 2021; Alsharif et al. 2020;
Ribeiro et al. 2016), at all organizational levels, including fac-
ulty, staff, and students (Ferrero-Ferrero et al. 2018; Madeira
et al. 2011). HEIs should integrate sustainability into academic
programs (Stough et al. 2021) and increase students' sustain-
ability knowledge (Zientara et al. 2024; Giannetti et al. 2023)
by engaging the entire academic community (Madeira
et al. 2011).

This study offers theoretical and practical contributions.
Theoretically, it systematizes knowledge on SR in universities,
bridging a gap given the scarcity of similar studies (Dawodu
et al. 2022). It emphasizes SR's role in supporting HEI decision-
making and identifies major challenges alongside possible
solutions. Moreover, it highlights contributions to institutional
theory, resource dependence theory, legitimacy theory, and
stakeholder theory.

Regarding policy implications, this study contributes to research
analyzing policy effects on educational institutions (Paletta
et al. 2020). It offers insights into the usefulness of SR guidelines

and standards for universities and proposes practical solutions to
enhance SR's support for academic decision-makers. Practically,
this study informs academic leaders and policymakers by show-
ing how SRs, through empirical data reporting, can improve
transparency, enhance university reputations, and serve as ad-
vocacy tools for more effective sustainability policies (Brescia
et al. 2023). Academic leaders can use SR findings to guide
long-term policy decisions, align management strategies with
sustainability goals, and improve engagement with public and
private stakeholders. Furthermore, SR can function as a strate-
gic lever for innovation and participation within universities.
This article is valuable for identifying practical SR challenges
in universities and proposing solutions such as enhancing SE,
revising curricula, and expanding student sustainability knowl-
edge. It summarizes actionable recommendations for decision-
makers to promote sustainability initiatives.

Notably, the issues and solutions discussed primarily address
common challenges and may not fully apply to niche contexts
(Dawodu et al. 2024). In fact, this study is not free of limita-
tions, as it relies on prior studies and the selected sample,
which may affect the generalizability of the findings. These
limitations highlight the need for future research to expand
empirical investigation across diverse institutional contexts
and to incorporate primary data collection. Additionally, we
identify several other areas for future research: (1) integrat-
ing artificial intelligence and predictive analytics to support
academic decision-makers; (2) harmonizing SR guidelines;
and (3) communicating HEIs' social impact through SR.
Future studies could test emerging approaches that respond
better to bottom-up stakeholder information needs (Biancone
et al. 2024). Finally, international working groups could col-
laborate to unify SR standards for HEIs.
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