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Abstract

The integration of sustainability in higher education institutions (HEIs) is critical but often
hindered by the limitations of existing sustainability assessment tools (SATs), which are
complex, rigid, and not sufficiently adaptable to specific organizational and socio-economic
or local contexts. This study presents the Sustainability Implementation Reflective As-
sessment Framework (SIRAF), a meta-framework designed to assist HEIs in developing
their own reflective, flexible, and user-friendly tools. The SIRAF taxonomy was developed
through the findings of: a. a systematic literature review retrieved in authors’ previous
research, b. a comparative analysis and synthesis of 12 SATs, as well as c. a theory-building
process. It features a taxonomy of six core indicators with multiple sub-indicators. Its
“pick-and-mix” approach enables institutions to customize assessments to align with their
distinct needs, objectives, and resources. The SIRAF model was assessed in eight Greek
universities offering tourism studies programs. The assessment incorporated data from
institutional websites and a qualitative analysis. An evaluation of three fundamental
indicators—curriculum, research, and institutional identity—disclosed a paucity of sus-
tainability integration in curricula and governance, notwithstanding the augmentation of
sustainability-related research activity. The findings underscore the significance of meticu-
lously designed yet user-centred tools that facilitate evaluation, organizational learning,
and strategic planning. As SIRAF shifts its paradigm of sustainability reporting from
external compliance to internal improvement, it concomitantly reduces technical barriers
and fosters institutional change. Though initially implemented in tourism and higher
education, its inherent flexibility suggests the potential for broader applications, while
future enhancements could include weighted scoring and wider empirical validation.

Keywords: sustainability assessment; higher education; SIRAF; reflective framework;
institutional change; sustainability implementation; meta-framework

1. Introduction
Recent transformative events have profoundly impacted the world. Addressing

economic, social, and environmental concerns holistically, sustainability is increasingly con-
sidered a viable solution [1,2]. The question is, how can sustainability produce measurable
results? In other words, from a theoretical approach, how can a change of heart, stance and
behaviour in practice be accomplished?

One possible answer lies in the Stockholm Declaration on the Human Environment,
established in 1972 [3], which acknowledged the pivotal role of education in promoting
sustainability through knowledge generation and transfer. Furthermore, Pizzutilo [4]
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referred to higher educational institutions as “transformative organisations” in 1973, em-
phasising their contribution to a responsible, ethical, and sustainable world. In recent years,
Casarejos et al. [5] have argued that higher education institutions (HEIs) can facilitate the
generation and dissemination of knowledge, thereby contributing to the building of a re-
silient society. Accordingly, Deda et al. [6] support that HEIs cannot ignore the sustainability
challenge; they may be seen as key players in advancing sustainable development [7].

With the increasing emphasis on sustainable development, the role of higher education
in this process has become a focal point of debate, exploring how higher education can
be a catalyst for sustainability [8,9]. In response, many higher education institutions have
prioritised the integration of sustainability into teaching, research, community life, and
campus operations [10]. This brought prominence to a new field of research, with growing
interest in organising education for a sustainable future [11–13]. Sustainability through
higher education has become a global development agenda, known as Higher Education
for Sustainable Development (HEfSD), emerging as one of the primary educational ini-
tiatives to address the world’s challenges [14]. Likewise, Filho attests that education for
sustainable development (ESD) is a fundamental initiative that seeks to integrate the values
of sustainable development (SD) across all levels and facets of learning [15].

With an estimated 348 million tourism jobs worldwide in 2024 and a forecast of
449 million in 2034 [16], higher education in tourism is no exception when embracing
sustainability principles and practices. Frequently, it is argued that integrating sustainability
into the tourism industry through education [4,8] can also yield significant benefits. Clearly,
universities specializing in tourism education play a critical role in equipping future tourism
experts and professionals with the necessary skills for sustainable tourism development.
A main finding of this research is that evaluating Greece’s tourism-related universities’
response to the call to integrate sustainability and develop a generic approach to fostering
sustainability implementation in higher education remains a challenge.

The structure of the remainder of this paper is as follows: Section 2 provides an
overview of the literature on sustainability assessment tools (SATs), their evolution, key
challenges, and emerging trends, while also reviewing theory-building approaches relevant
to real-world applications. Section 3 develops a meta-model of the theory-building process,
synthesizing established frameworks and defining six distinct phases that structure the
development of a new reflective SAT. Section 4 presents these six phases in detail and
introduces the Sustainability Implementation Reflective Assessment Framework (SIRAF),
outlining its conceptual basis, indicator taxonomy, and application steps. Section 5 applies
SIRAF to eight Greek tourism higher education institutions, offering empirical insights into
the current state of sustainability implementation. Section 5 concludes with a discussion
of the framework’s theoretical and practical contributions, highlighting its potential to
support institutional change through reflective self-assessment, outlining directions for
future research, including refinements of scoring mechanisms and broader applications
across diverse contexts.

2. Literature Review
2.1. Sustainability Assessment Tools: Significance, Synthesis, Challenges, and Trends

Lozano was one of the pioneers in integrating effective, sustainable development
(SD) into university policies and operations, advocating for its incorporation as a radical
innovation process [4,17–19]. The initial notion of sustainability assessment tools (SATs)
was developed in the 1990s in the UK by the Building Research Establishment Environ-
mental Assessment Method (BREEAM) and in the US by the Leadership in Energy and
Environmental Design (LEED) to achieve building and urban sustainability [20]. An-
alytically, the evolution started from Building Sustainability Assessment Tools (BSATs)
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to Neighbouring Sustainability Assessment Tools (NSATs) and to finally what is widely
used in higher education as SATs; hence, they are clustered as third-generation evaluation
tools nowadays. In all of the above cases, an SAT entails the use of different indicators
structured in a weighted-criteria-based framework that provides valuable information
on the (sustainability integration) performance of a specific research subject. Similarly, in
higher education they are designed to assess the integration of sustainability across various
institutional dimensions, such as education, research, campus operations, and community
engagement [21–23]. Overall, SATs have the potential to build capacity and improve future
processes through reflective evaluation [24] and are increasingly seen as necessary for
reporting on sustainability implementation. Berzosa advocates that SATs play a crucial
role in HEIs as they allow for the creation of future actions for a sustainable university [25].
And while sustainability reporting, via an SAT, is mostly voluntary, it has the power to
strategize towards sustainable practices of a university [26].

Sustainability assessment tools (SATs) are defined as a systematic framework for
measuring higher education institutions’ (HEIs) efforts in integrating sustainability [21].
Another definition describes SATs as instruments that provide HEIs with systematic pro-
cedures and methods for measuring, auditing, benchmarking, and communicating their
sustainable development (SD) efforts [27]. Most academics agree that SATs can function
as benchmark tools for HEIs, using specific metrics to communicate their performance
to the world and to specific stakeholders [6,22,28–31]. They enable the description of an
HEI’s status and provide clear guidelines for future directions aligned with sustainability
implementation. In essence, SATs answer how well an HEI is performing (in relation to
sustainability implementation) now and how well it aims to perform in the future. Accord-
ingly, the gaps to bridge and the room for improvement become evident in the context of
unaccomplished indicators when reporting SATs. SATs can, therefore, become the starting
point for addressing sustainability matters in an organised way. The progression of assess-
ment results into the implementation of future strategies is suggested and enabled when
using an SAT.

In the literature, there are numerous tools with diverse methodologies, each reporting
on different countries and on scientific fields, whilst adopting a wide range of approaches.
According to Kutty et al. [32] and Maragakis & Dobbelsteen [33] many sustainability as-
sessment methodologies are available. Specifically, Dalal-Calyton and Bass [34] summarise
measuring and analysing sustainability approaches into three types: account-, narrative-
and indicator-based assessments. At present, the mainstream evaluation method relies
on indicators to assess sustainability implementation in universities [20]. Regardless of
the approach that an SAT employs, Lambrechts and Ceulemans [35] identified the most
significant thematic areas in policy development, assessment for higher education, main-
streaming, transparency, and communication contributions. Similarly, Da Rosa [36] and
colleagues conducted an indicator analysis on 19 SATs. Findler et al. [37] summarised
that core indicators are found in the elements of: institutional frameworks, education,
research, outreach, campus operations, campus experiences, assessments and reporting,
and finally higher education institutions. Based on previous research by authors, again
within the framework of a systematic literature review, six main thematic areas of edu-
cational indicators were determined: identity and institutional characteristics, education
and academic matters, research, campus operations and environment, campus operations
and society, and public engagement [38]. It is now apparent that several researchers
contribute to a discussion and overview of the key thematic areas, debating on which
thematic areas are predominant when assessing sustainability implementation. An ex-
amination of the similarities of SATs worldwide reveals the most significant indicators.
Consequently, Mapar et al. [39], reviewing 27 tools, suggest how this increasing variety can
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contribute to more tailored and structured SAT development processes in higher education
institutions (HEIs).

Besides the various advantages associated with sustainability assessment tools (SATs),
several challenges need to be considered. Even though the initial development of assess-
ment tools occurred three decades ago, recent research suggests that they are still in their
nascent stages of development [8,28], and that improvements to their implementation and
structure are necessary [40]. While they have contributed to the advancement of knowledge
regarding the implementation of sustainability in higher education institutions (HEIs),
their efficacy in facilitating this process has been questioned. Ceulemans et al. [41] argue
that SATs primarily focus on “what” HEIs can do rather than “how” they can integrate
sustainability, an argument posed by several researchers, who also cite that the reporting
results are often vague despite the great variety of SATs with standardized indicators
included [23,42]. Moreover, the predominant emphasis of SATs on environmental issues,
such as campus operations or climate change elements in curricula, overlooks the economic
and social aspects of sustainability [23,43,44]. Various scholars have proposed strategies
to enhance the effectiveness of SATs. Ceulemans et al. [22,41] stress linking reporting
indicators to existing management standards to increase efficacy.

Additionally, an emphasis on acquiring a comprehensive understanding of SAT com-
ponents, similarities, and differences to foster practical applications is underlined [33,39].
They note that constructively comparing different SATs, rather than subjecting HEIs to a
ranking or competition format, would facilitate the identification of essential themes and the
involvement of critical stakeholders to increase effectiveness [28]. However, excessive em-
phasis on indicators can lead to complexity and application challenges [39]. Consequently,
there is a call for comprehensive reports based on SATs, linked to practical applications,
offering clear guidance for action and incorporating all three dimensions of sustainability.
This would involve delineating and incorporating key thematic areas and utilising a care-
fully selected few questions to ensure usability, transparency, and comparability [45]. For
the above to be orchestrated successfully, the presence of a sustainability leader in HEIs is
essential, whose role nowadays lacks recognition and hence is missing [22,36].

2.2. The Need of and Approach to Redefining SATs

Although the significance and advantages of SATs are well established theoretically
and conceptually, there is a comparative limited body of research examining their practical
application. According to UNESCO in 2018, 88,071 universities operate globally, and even
though there is an increase in universities reporting sustainability, the total number is
still insignificant [26]. The reluctancy of universities to report sustainability reflects an
obstruction in the applicability of an SAT as well as the cost of organisational change for
universities to bear. Since sustainability implementation affects numerous and diversi-
fied university operations, one could argue that the potential organisational change is so
substantial that it ultimately necessitates a change of the governing university’s heart. As
Meredith elaborates, managers are unwilling to accept the results of models they cannot
relate to or comprehend ‘since they would rather live with a problem which they un-
derstand than accept a solution which they do not understand’ [46]. Regarding higher
education, Ceulemans et al. [23] and Roos’s [7] suggest that universities should be applying
business and market criteria for effective change. Therefore, as our analysis also argues, it is
pivotal to aid universities to embrace the operational change that comes with sustainability
implementation. The key challenge is to deconstruct the complexity entailed in the process
of reporting. More specifically a methodology and theoretical meta-framework is necessary,
simplifying the use and concept of an SAT in a practical and reflective way. To this end, a
new reflective assessment framework is required, especially for higher education, which
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should be fundamentally adjustable at its core. This attribute would make it potentially
useful and also applicable in non-academic organisations and could potentially notify the
progression from third- to fourth-generation SATs, specifically SIRAF.

Further explaining the basic concepts, a conceptual model is defined as a set of concepts
that are used to describe an event, object, or, in this case, a process. It is not explanatory at
this stage but solely descriptive, allowing logical statements to reveal themselves, which,
in the latter stage, allows for the evaluation of suspected relationships [46]. The role of a
conceptual model is to underline the theory of semantics and foster a way to be put into
practice [47]. A framework, on the other hand, includes explanatory elements, and therefore
it enables the identification of relevant variables, their classification, and a description
of possible interactions, which subsequently results in mapping them in an organised
meaningful way. The conceptual mapping of these variables can be organised either in
taxonomies or typologies. Taxonomies are linear and describe a continuous relationship
amongst the variables, allowing for core and sub-titles. Typologies, on the other hand,
are multidimensional taxonomies, organised together in a coherent way to adequately
classify and describe the variables’ relations. Such organisational and conceptual mapping
is necessary, with the purpose of uniting multiple variables, which independently act in
specific areas but unitedly and collectively serve one purpose. A single SAT is defined as
a set of concepts used to describe sustainability capacities of an organization and thus is
only descriptive rather than explanatory. In addition, it can be clustered as a conceptual
framework in taxonomy arrangements. In case two or more conceptual frameworks (SATs)
are integrated, with the purpose of identifying strong interactions, a meta-framework is
established [46]. By assigning a weight of significance in the meta-framework indicators,
another dimension of interaction is added and thus a typology arrangement is developed.
Therefore, an SAT meta-framework in taxonomy presents the prospect of developing a
typology arrangement in the future.

The pursuit of this SAT meta-framework for higher education, paradoxical as it may
seem, is a simplification of the reporting process, so that more universities are motivated
to perform as such. This article aspires to share a viewpoint of a user-friendly reporting
process, reflective of the existing challenges. This can be achieved by a thorough explanation
of the significance, development, application and implications of this suggested meta-
framework in a rigorous manner. Because such an approach has not been undertaken in
the past, the structured development of this conceptual meta-framework in a rigorous and
meaningful way draws caution. In response to this challenge, the theory development
literature has been reviewed to ensure that the discussion, findings and conclusions of this
paper are well managed. The theory development literature is vast; therefore, the parts
that relate to empirical data, building and testing useful theories in practice, and using a
conceptual framework for management applications are isolated [46–51]. At this point it is
worth stating that, following Dubin and Whetten, the approach of this paper will make no
distinguishments between a model and a theory, as they are closely related [52].

So, what is defined as a theory? Various scholars have approached this definition from
different viewpoints, yet they all agree in the description of making sense in stages. A
theory is described as ‘a coherent description, explanation and representation of observed
or experienced phenomena’ [53]. Eisenhardt supports the notion that a theory emerges by
‘recognising patterns of relationships among constructs within and across cases and their
underlying logical arguments’ [50], and it could be as straightforward as a framework, as
long as it satisfies Dubin’s five requirements [46,54]. Progressively, one may at this point
ask, is there a good or a bad theory? Academics of theory building within applied sciences
address this question in relation to the theory’s applicability capacity. Lynham explicitly
states, ‘Well, that is all very well in theory, but it does not work like that in practice, in the
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real world’ and passionately supports the need for utility of a good theory [51]. Likewise,
Meredith supports the idea that in operations management, there is little relation from
theories to reality; thus, little utility is offered to managers in the real world [46]. Therefore,
a ‘good’ theory is heavily related to the nature of its content and thus the degree of its
utility. Methodically, the explanation of current mechanisms occurs, aiming for better
understanding and hence enhanced actions. Outcome knowledge and process knowledge
are key indicators of a good theory, reflecting the qualities of rigor and relevance (explained
as validity and utility) [51]. The meta-framework described in this paper adds increased
utility of existing SATs, enhancing the alignment with real-world challenges and needs.
In the disciplines of sustainability studies and university operations management, theory
development of practical value is essential to achieve sustainability implementation.

Building a theory is defined as an ongoing process of producing, confirming, applying
and adapting a theory [55]. Several theory-building methodologies from the ‘theory to
practice’ literature have been reviewed, fulfilling the needs of this paper. Certain key points
surfaced that need special attention. ‘Theory building and theory testing go hand in hand
to establish valid theories which will be useful to managers and researchers [46]. Eisenhardt
shed light on theory building from multiple case studies, involving the creation of theoret-
ical constructs and propositions from case-based empirical evidence [50]. Inductive and
deductive logic were thoroughly described as the process of producing a new theory from
cases, which is considered inductive, whilst testing a new theory is clustered as deductive.
On numerous occasions Dubin’s theory-building model has been applied in scientific fields
such as management, marketing and organisational studies, facilitating the development of
new theories [49]. Kaplan, as summarised by Lynham, refers to the terms ‘the-logic-in-use’
and ‘reconstructed logic’ in describing the reconstruction, where needed, of the cognitive
development and application of a theory [51]. The latter further investigates two strategies,
namely research-to-theory and theory-to-research methodology. The second strategy ap-
peals to this paper, as a research project is designed based on theoretical axioms and then
tests their application to the real world by collecting empirical data for adjusting validity
and utility.

Phases [51], research cycles [46], steps [49], frameworks [48,54] and building blocks [52]
are all terms describing the sequential components of the theory-building procedure. Table 1
visually summarises the overviewed theory-building processes in stages.

Building a theory is defined as an ongoing process of producing, confirming, applying
and adapting concepts. According to the literature, building a theory is a process marked
by acknowledged phases. In our analysis, these are clearly stated and explained in Section 3.
Nevertheless, we should note that most scholars recognize a theory’s ephemeral nature.
Similarly, we support the argument that ‘there is no supreme method of theory building,
and nor should there be’ [51,53,55]. Similarly, Eisenhardt notes that there is no ‘sure-to-
please’ template for writing an emerging theory in theory-building research [50]. Thus, an
applied theory is never considered complete but rather always ‘in progress’, until further
research redefines it [51]; hence, adjustability and transformation are not to be ignored
when building a theory.

2.3. SIRAF: A Meta-Framework for Sustainability Assessment

This article responds to the growing need for universities to meaningfully implement
sustainability across all operational levels—not merely as a compliance task but as an
integrated, strategic objective. To support this aim, this study addresses one of the core
barriers in current practice: the complexity, rigidity, and limited applicability of existing
sustainability assessment tools (SATs). By examining the persistent criticisms and limita-
tions highlighted in the literature alongside recent trends advocating for more adaptive
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and user-centred approaches, this article identifies clear opportunities for innovation in
how sustainability is assessed in higher education.

Table 1. Synopsis of theory-building processes—authors’ own synthesis.

Authors
& Titles

Dubin (1978)
[49]

Whetten (1989)
[52]

Meredith (1992)
[46]

Lynham (2002a)
[51]

Lynham (2002b)
[51]

Becerra et al.
(2025) [48]

1. Determine
units

1. What are the
factors of
interest?

1. Description 1. Determine
units

1. Conceptual
development

1. Research scope
and objective

2. Laws of
interaction

2. How are they
related? 2. Models 2. Laws of

interaction
2. Operational-

ization
2. Literature

review

3. Boundaries 3. Why are they
selected? 3. Explanation 3. Boundaries 3. Application

3. Analysis and
synthesis of

literature

4. System
states

4. Who, where,
and when

(limitations)
4. Models 4. System states 4. Confirmation or

disconfirmation
4. Framework

mapping

5. Testing 5. Propositions

5. Continuous
refinement and
development of

the theory

5. Industry
validation

6. Models 6. Empirical
indicators

7. Frameworks 7. Hypotheses

8. Theory 8. Testing

Areas of
application General

Editor’s
advice on a
theoretical

contribution

Operations
management

Applied
research

Human resource
development Supply chain

A critical insight from the literature is the necessity for transformation and adjustability
in sustainability assessment, grounded in the recognition that each university has unique
characteristics, constraints, and priorities. This insight drives the conceptualization of a
new assessment approach based on flexibility and self-diagnosis. The proposed framework
introduces a taxonomy of core and sub-indicators, allowing institutions to self-develop a
tailor-made SAT using a “pick-and-mix” method. This approach empowers universities
to measure sustainability implementation in ways that are most relevant to their current
context, resources, and strategic goals. To reflect this shift toward reflective, autonomous
practice, the framework is named the Sustainability Implementation Reflective Assessment
Framework (SIRAF).

SIRAF has been pilot-developed and applied to assess sustainability implementa-
tion in eight Greek higher education institutions offering tourism-related programs. The
tool was adapted in both its composition and data collection methods to fit the practical
constraints and institutional characteristics observed in the Greek context. Although the
results represent a preliminary measurement, they demonstrate the feasibility of initiating
sustainability self-assessments in a simplified, accessible, and institutionally owned manner.
The findings also underscore the framework’s utility as both a diagnostic tool and a catalyst
for organisational learning and change.

The structure of this article follows a three-phase approach. To build the meta-
framework we first review existing SATs and present a reclassified taxonomy of indi-
cators. Secondly, we illustrate uses of the framework and possible applications, as this is
a customised assessment tool tailored to a specific context—in this case, tourism higher
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education in Greece. Finally, the implications of SIRAF are explored, with a focus on univer-
sities seeking to assess, implement, and advance sustainability initiatives in a reflective and
scalable manner. Analysis in this context aims to answer the following research questions:

RQ1. How can a reflective SIRAF be developed through the identification and reclassi-
fication of core and sub-indicators from existing SATs?

RQ2. How can the SIRAF framework be applied and tested in practice through the de-
velopment of a tailor-made, context-specific sustainability assessment tool (as demonstrated
in the case of tourism higher education in Greece)?

RQ3. How does SIRAF contribute to sustainability assessment theories and support
broader institutional change and applicability in higher education?

3. Materials and Methods
The methodological approach combines a systematic literature review, a comparative

analysis of existing sustainability assessment tools (SATs), and a theory-building synthesis
to develop the SIRAF meta-framework. Analytically, during the development and valida-
tion of the SIRAF framework, a range of analytical tools and methodological approaches
were employed, resulting in a mixed-methods research design. Scopus and Google Scholar
served as the primary bibliographic databases, while Mendeley (Version 2.142.0, UK) and
MAXQDA (Version 24, Germany) were utilized for reference management and qualitative
content analysis, respectively. XMind (Version 25.04.03523, Hong Kong) and Napkin AI
(Version 1.1.14, CA, USA) supported the development of the article’s infographics, which
are presented as figures within the text.

The findings of the authors’ previous research, as identified through a systematic
literature review, have been employed in this article, laying the foundation for SIRAF. This
review has been conducted to identify the most frequently applied sustainability assess-
ment tools (SATs), their constituent components, their reported relevance, implementation
challenges, and emerging trends as documented in the contemporary literature [38].

Additionally, applied theory-building procedures have been investigated. The above
comprised the stepping stones for developing the methodology, addressing our main
research questions in a systematic and rigorous way.

In the process of conceptualizing a robust theoretical foundation for this research,
an initial synthesis was conducted across several established theory-building mod-
els, including those of Dubin (1978), Whetten (1989), Meredith (1993), Lynham (2002),
and Becerra et al. (2025) [46,48,49,51,52]. Each of these frameworks offers distinct
emphases—ranging from foundational theoretical components to applied, consecutive
processes—yet they collectively highlight repeated structural elements essential to theory
development. Through a comparative analysis of these models, key thematic parallels
were identified, such as the articulation of constructs, the specification of relationships,
contextual delimitation, operationalization, and iterative validation.

To enhance coherence and applicability within the context of this study, these common
elements were synthesized into a six-stage meta-theoretical framework (Table 2). This
meta-model consolidates the core dimensions of theory building into a simplified yet
comprehensive structure: (1) Purpose and Conceptual Framing, (2) Relational Structure
and Boundaries, (3) System Configuration and States, (4) Operationalization and Empirical
Design, (5) Testing, (6) Refinement, and Theoretical Output. By offering a unified and
systematic pathway for theoretical development, this model serves both as a guiding
scaffold for the present inquiry and as a transferable tool for future theory-driven research
in applied fields.
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Table 2. Theory-building meta-model—authors’ owns synthesis.

Phase Title Description Synthesized From

1 Framing the theory
Define the aim, scope, and domain of the
theory. Identify core constructs and the

phenomenon of interest.

Dubin (Units), Whetten
(What), Becerra (Scope),

and Lynham

2 Defining relationships
and contexts

Establish interactions among constructs and
specify contextual limits (boundaries,
assumptions, and scope conditions).

Dubin (Laws & Boundaries),
Whetten (How and When),

and Lynham

3 Mapping the system

Articulate the system’s structure and possible
states or conditions it can exist in. Identify

dynamic elements, variations, or
feedback loops.

Dubin (System States),
Lynham, and Meredith

4 Designing empirical
pathways

Define measurable indicators, hypotheses, or
propositions. Describe how constructs will be

measured and validated empirically.

Lynham (Indicators and
Hypotheses), Becerra, and

Whetten (Why)

5 Testing Conduct empirical testing, validating results. Meredith and Lynham
(Testing)

6 Refining and theorizing Refine the theory, and present it as a coherent
model, framework, or formal theory.

Lynham (Refinement) and
Becerra (Output)

The structure of the discussion of this paper follows the six phases described in
the meta-model for establishing the Sustainability Implementation Reflective Assessment
Framework (SIRAF) systematically, in an organised and meaningful way.

With regards to phase 5, a meta-framework was developed and tested in tourism
higher education in Greece, attempting to examine SIRAF’s applicability and validation.

4. Establishing the Meta-Framework (Presenting SIRAF)
4.1. Framing the Theory

The conceptual development of the SIRAF meta-framework is presented in this 1st
phase, involving the formulation of initial ideas that include a higher understanding of a
shortfall, a better explanation of a phenomenon, or a problem of the relevant area [51]. To
be precise, this stage involves clearly identifying the shortcomings in the area of interest in
supporting the development of knowledge with practical value.

The literature highlights the key challenges and trends related to SATs. Based on
these findings this new meta-SAT was created to address those areas of improvement as
retrieved from within challenges. Accordingly, the emerging design elements are adjusta-
bility, transformability, and ease of use, reflective of a university’s unique features and
flexible on the data collection methods. Developing an SAT that facilitates those charac-
teristics is believed to encourage universities to implement sustainability. The aim of this
meta-framework is to allow universities to self-develop their own SAT and self-diagnose
sustainability integration, allowing them to decide the context, length, data collection
method, repetition mode, and percentage of completion of the overall assessment process
every time. The novelty of this meta-framework is grounded in the fact that a good-for-all
SAT does not exist. In recognition of the uniqueness of each university, a reflective assess-
ment framework is concluded to be essential for reinforcing the functional dimension of
sustainability implementation.

Whilst adjustability is a core feature of SIRAF, it should not add to the complexity of
its practical deployment. As noted by several scholars and discussed previously, a common
challenge is the vagueness of sustainability terminology and its interpretation. In addition,
prefixed SATs tend to ignore the ease-of-use feature concerning context inclusion. The
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commonly held assumption that complexity necessarily accompanies inclusivity and effec-
tiveness is challenged in our analysis. Although ornate language can lend sophistication
to academic writing, it often hinders clarity and practical application. Accordingly, the
proposed meta-framework prioritizes functional clarity and a theory that provides impact
and testable results to facilitate the transfer of knowledge and the theory and achieve
impactful results.

This new meta-framework, named Sustainability Implementation Reflective Assess-
ment Framework (SIRAF), is not prefixed but rather reflective, flexible, unique (every time
it is used), simply worded, and easy to apply. Arguably, its most transformative attribute is
the autonomy it provides universities to develop their own sustainability assessment frame-
works, tailored to their needs and resources. Based on the previous discussion and findings,
the core features (units and constructs) of SIRAF should be the following (Figure 1):

Figure 1. Visual representation of SIRAF’s core features—authors’ own synthesis.

Reflective and Non-Prefixed: SIRAF is not a one-size-fits-all tool; each university
adapts it to its unique context. Uniqueness is a core feature.

Autonomy and Self-Development: SIRAF empowers universities to self-develop their
own sustainability assessment tools (SATs).

Customizable Assessment Design: Users can determine: the context, length, data
collection methods, repetition mode and percentage of completion of the overall assessment.

Adjustable and Transformative: It can evolve over time to meet institutional changes
or shifting sustainability goals.

Complexity-Free Design, User-Friendly and Simply Worded: SIRAF avoids complex
or vague terminology to promote clarity and practical applications. It balances content
inclusivity with simplicity.

Utility focused: SIRAF aims to bridge theory and practice.
Supports Self-Diagnosis: It enables institutions to assess their own progress and status

in sustainability implementation.

4.2. Defining Relationships and Context

The fundamental conceptual framework/principles/features of this new model have
been described so far. The transition of converting the theory into practice initiates in this
phase. Lynham best describes this as the ‘explicit connection between conceptualization
phase and practice’ [51]. The constructs or units of this model, as outlined in the previous
phase, will be further examined to uncover the potential relationships and dynamics that
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may exist among them. It becomes apparent that their combined effect is directed toward
encouraging institutions to adopt sustainability reporting practices. They all selectively
encourage autonomy; hence, greater convenience is achieved for universities that wish to
start reporting but are discouraged so far by the complex and strict procedure.

One potential concern associated with the autonomy embedded in this meta-
framework is the assumption that it will be used in good faith. To be more precise, because
a great deal of freedom is deeply rooted in the core of SIRAF, achieving effectiveness neces-
sitates measured, responsible, constructive and ethical use. Universities ought to choose
the development of their own SAT in a way that truth is prioritised in relation to the pursuit
of high implementation scores, solely stated in black and white. Therefore, a potential
limitation lies in the challenge of preventing manipulation or misuse when institutions
develop their own version of SIRAF. Two suggested strategies could address this limitation:
either nominate significance weights to SIRAF components and/or the provision of concise
institutional justifications for the selection of particular indicators.

The conversion of this conceptual framework into applicable components begins at
this preliminary stage. The meta-framework outlines the general structure and its elements,
allowing the theoretical constructs to begin taking concrete form. This included a two-
step approach: a desk analysis of the SATs available online and a systematic literature
review aiming to distinguish the significant areas within which a university measures
sustainability implementation. These areas of implementation/evaluation are named as
core indicators. Every core indicator (area of interest) consists of a set of exploratory
questions named sub-indicators. Each SAT, therefore, comprises a set of core indicators
along with their associated sub-indicators. The need to review as many existing SATs as
possible became evident in the effort to identify evolving relationships between core and
sub-indicators. Through this process, indicators that appeared repeatedly across frame-
works were marked as significant. In several instances, indicators overlapped, sometimes
expressed differently, yet ultimately referring to the same measurement, while in other
cases, unique sub-indicators appeared only once, without repetition across SATs. In such
cases, indicators referring to the same conceptual dimension were consolidated through
manual thematic and contextual interpretation, allowing terminological variations across
frameworks to be grouped into unified categories. The pursuit at this stage is to isolate the
most eminent core and sub-indicators by repetition, which in turn will become the building
blocks of this meta-framework. Consequently, the development of SIRAF builds upon
previous SATs. An analysis of twelve SATs was conducted to identify interactions, common
elements, and composite variables, with the aim of developing a meta-framework that
integrates the most prominent indicators of sustainability implementation and provides
both variety and practical usability based on existing models.

Comparative studies of SATs have been previously conducted in the literature, aiming
to enhance sustainability implementation in higher education [22]. The identification
of key indicators has been widely explored. For instance, Dawodu et al. [20] isolated
62 indicators based on the minimization approach and explored ‘how to’ select indicators
according to the stakeholders’ (staff and students’) views and opinions. Casarejos and
Gustavson [5] analysed 24 international frameworks for sustainability implementation
and identified 4 core indicators divided into 40 sub-indicators or ‘proposed actions’, as
mentioned in their paper. Huber and Bassen [56] developed a set of reporting principles
in fostering effective sustainability implementation. Kapitulcinova et al. developed the
‘Accelerator’ toolset, a framework for reporting sustainability while allowing for certain
flexibility to encourage universities to undertake such a task [57]. The mere synthesis of
a new framework and the formulation of yet another set of equations measuring HEIs’
operations conclude in proposing another prefixed reporting approach with questionable
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results. Similarly, Rosa et al. [36] conducted a systematic review of trends and patterns
reported in universities, exploring the core and sub-indicators. They acknowledge both
the heterogeneity of existing SATs and the distinctive features of individual universities,
concluding that each university should adopt one of the existing assessment tools most
suited to a university’s needs and circumstances. Scholars studying SATs have been restless
in deciding which prefixed SAT is the best to use. Apparently, no clear-cut reply can be
generated, since available SATs vary in characteristics on the one hand and, on the other
hand, so do the universities’ features, needs and resources. Thus, the suitability of an
SAT depends on multiple factors, as what proves effective for one university may not
be appropriate for another. Conclusively, the features/needs of an institution need to be
aligned with the features/indicators of the deployed SAT for productive results.

Addressing the need for this alignment, this new meta-framework suggests full auton-
omy, as a university develops its own SAT. An inclusive conceptual map was organised,
and the taxonomy of core and sub-indicators was created based on the results of previous
and the authors’ own research [58]. The longer this map is, the greater its capacity for
applicability and critical reflection, thereby enhancing its overall utility. The novelty of
this framework is that universities are empowered to select the core and sub-indicators
through which to develop their own SAT. This is achieved through what is referred to
as a ‘pick-and-mix’ method, which grants universities autonomy in tailoring the SAT to
their specific indicators and contextual/organizational needs. There is no pre-established
structure of the tool, and therefore universities can report on a chosen area of interest.

The autonomy supported by this tool allows universities to determine both the
“breadth” and “depth” of their evaluation areas (Figure 2). Breadth refers to the number of
key interest areas selected, noted as core indicators, and depth refers to the explanatory
questions per area, named sub-indicators. Thus, the free choice to initiate a departmental
or holistic reporting process is enabled. Overall, the length, complexity, content can conse-
quently significantly vary every time a SIRAF is used. If benchmarking one’s own progress
is decided, the same SIRAF can be used within the same institution. The significance of
this choice is that adjustments can be arranged in this manner, reflecting the university’s
available resources when reporting. Flexibility on data collection methods can also be
enabled, as most data are currently available online.

Following the evolution of building-level (BSATs) and neighbourhood-level (NSATs)
sustainability assessment tools, those currently used in higher education (SATs) are re-
garded as third-generation tools [20]. If the approach proposed in this paper succeeds in
advancing both theoretical understanding and practical utility, it could justify the emer-
gence of a fourth generation of sustainability assessment tools.

4.3. Mapping the System

Imagine a candy store where candies are organized into large sections based on their
main characteristics—such as hard candies, chocolate-based candies, marshmallows, and
so on. These principal sections represent the core indicators. Within each section, a wide
variety of individual candies can be found, corresponding to the sub-indicators. Just as a
customer can pick and mix from any section to create a personalized selection, institutions
using SIRAF can choose from across different core and sub-indicator categories to develop
a tailored sustainability assessment tool aligned with their unique context and needs. In
this section, we identify the core and sub-indicators which are the building blocks [52] of
SIRAF. For this purpose, a desk manual thematic analysis was conducted on 12 assessment
frameworks available online for free on higher education in 2023. Furthermore, the findings
of the authors’ previous research, based on a systematic literature review aiming to reveal
the three most frequently cited SATs [38], were fully implemented and further developed in
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fostering SIRAF’s creation. This mixed-methods approach has been employed to increase
the validity of the findings. Both methods aimed to identify areas of interest (core) and
questions (sub) when measuring sustainability implementation in higher education.

Figure 2. Visual representation of SIRAF autonomy design impacts—authors’ own synthesis.

Specifically, the assessment frameworks analysed were: 1. UI Green Metric (World Uni-
versity Ranking), 2. AISHE (Assessment Instrument for Sustainability in Higher Education),
3. GRI (Global Reporting Initiative) 404, 4. GASU (Graphic Assessment of Sustainability
in Universities), 5. ISCN (International Sustainability Campus Network), 6. STARS (Sus-
tainability Tracking Assessment and Tracking System) by AASHE, 7. PRME (Principles for
Responsible Management Education), 8. CRUE (by Spanish Universities), 9. the Sustainabil-
ity Leadership Scorecard (by AUDE and EADUC, UK), 10. USAT (Unit-Based Assessment
Tool) by UNEP for African Universities, 11. SCAS (Sustainable Campus Assessment System
by Hokkaido University and AUA), and 12. THE (Times Higher Education). Comparability
is a challenge as they do not comply with one common layout; however, an overview has
been attempted in identifying similarities of assessment areas. Through the minimization
approach context analysis was performed, isolating the common areas of assessment and
ignoring the areas that are seldomly mentioned. Collectively, four core indicators surface
when comparing these frameworks: a. Identity and Governance, b. Academic, c. Environ-
mental and d. Social. These four core indicators divide themselves into sixteen explanatory
sub-indicators. Table 3 presents the repetition frequency of indicators as per assessment
framework and the score in percentage form.
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Table 3. 12 SATs’ component analysis for theory building of the meta-model—authors’ own synthesis.

Core Indicators Sub-Indicators Frequency of Appearance in 12
Assessment Frameworks (%)

Identity &
Governance Identity 25%

Governance 50%

Operations 41.6%

Industry 16.6%

Academic Education 75%

Research 75%

Curriculum 41.6%

Environmental Setting & Infrastructure 58.3%

Energy & Climate change 75%

Waste 75%

Water 75%

Air & Climate 16.6%

Transportation 66.6%

Supplies & Purchasing 41.6%

Campus Services 41.6%

Social (in various
forms expressed

in keywords)

Society, Employment, Training,
Diversity, Community, Public
Engagement, Human Rights,

& Students’ Involvement

83.3%

Since not all frameworks address the same matters, and even if they do on certain
occasions their description might be different, a context analysis based on the comprehen-
sion of the researchers might eliminate the results in terms of compromising subjectivity.
To the best of the researchers’ ability, knowledge and interest, the results reveal that most
existing frameworks assess the areas presented above. Whilst some indicators are straight-
forward, like ‘waste’, others like ‘society’, require further explanation as the approach was
differentiated. Questions regarding governance and operations score the highest in the
identity core indicator, whereas industry engagement is still low. In academic matters, the
term ‘education’ is vague and in certain cases refers to curriculum, which is included in all
frameworks. The fact that environmental indicators are related to other core indicators in
such detail explains how the notion of sustainability was and still is very much related to
greening the operations of a university. This notion is evolving towards three-dimensional
sustainability, encompassing societal and economic viability within the governance of the
widest area. The evolution of social sustainability indicators is clearly marked in the diver-
sification of measurement approaches as identified in the existing frameworks. Because
of this broad variety of context this core indicator was not divided into sub-indicators but
is mapped as unified with explanations, where appropriate. Thus, even though it holds
the highest score, it is justified due to the unification of sub-indicators, rather than their
frequency of appearance. An overview of the sub-indicators concludes that the winners are
the assessment areas of education, research and environment.

A generic overview of the indicators in the approach described so far has been
achieved, yet rigour has not been established, as comparability, bias and analysis issues
can compromise the findings. Consequently, the results were verified against the results
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of a prior systematic literature review to ensure robustness of the overall findings [38]. It
is worth emphasising that the selected studies were required to address sustainability as
three-dimensional (economic, social, and environmental pillars) and within the context of
higher education. Following duplicate removal, 162 articles were identified. Using Zotero
(Version 6, VA, USA), articles not containing the terms ‘sustainable’ or ‘sustainability’
were excluded, along with those unrelated to ‘education’ or ‘higher education,’ resulting
in 42 articles. Manual screening led to a final sample of 36 eligible articles. These were
examined in depth, with the analysis supported by the qualitative software MAXQDA.
Codes were developed to capture relevant areas of interest, forming the basis of a taxonomy.
The literature was then thematically analysed, yielding six thematic areas aligned with
the research objectives. The classification codes were derived from key points of interest,
focusing on the publications and methodologies of the reviewed articles, the origins of the
sustainability assessment tools, and the components of the SATs. To enhance reliability
of the qualitative analysis, coding decisions and thematic categorizations were reviewed
and cross-checked amongst the authors through iterative discussion to ensure conceptual
consistency in the interpretation of indicators.

The bibliometric analysis revealed that most of the reviewed documents are peer-
reviewed journal articles, complemented by a few theses, with the majority published
in the last three years, indicating a growing interest in SATs. The journals dominating
in the literature are the International Journal of Sustainability in Higher Education and
Sustainability (MDPI). In geographical terms, Europe leads in SAT contributions, followed
by North America, with limited representation from South America. The field of scientific
analysis reveals strong interdisciplinary involvement, with business, economics, sustain-
ability, environmental studies, and education being the most represented disciplines. To
ensure relevance to the research objectives, explicit inclusion criteria were applied. Articles
were included if they explicitly addressed three-dimensional sustainability or sustainable
development in the context of higher education and contained references to sustainability
assessment tools (SATs), or their indicators. Studies not containing the terms sustainable
or sustainability, or those not relating to higher education, were excluded during screen-
ing. Thirty-six review items were analysed using qualitative coding to identify the most
frequently referenced SATs. Among these, the Sustainability Tracking, Assessment, and
Rating System (STARS) emerged as the most prominent, widely used in the US and Eu-
rope. The Global Reporting Initiative (GRI) ranked second but was excluded from further
analysis due to its limited relevance to higher education contexts. AISHE (Assessment
Instrument for Sustainability in Higher Education) followed, noted for its evolution ifrom
environmental to broader sustainability dimensions. The American College & University
Presidents’ Climate Commitment (ACUPCC) ranked fourth, focusing on environmental
aspects; but it lacks coverage of social and economic pillars and was thus also excluded. The
Principles for Responsible Management Education (PRME) ranked fifth and was retained
for further analysis due to its alignment with the SDGs and comprehensive sustainability
focus on business education. To sum up, STARS, AISHE, and PRME are further analysed to
investigate their structures as sets of indicators, identify similarities and differences, and
compare and contrast their dynamics and potentials.

The systematic literature review identified six core indicators frequently emphasised
in sustainability implementation within HEIs: institutional structure, education, research,
campus operations regarding environment and society, and community outreach. These
indicators were compared against three prominent SATs, namely STARS, AISHE, and
PRME, to assess alignment. Despite terminological differences, a substantial overlap
was observed in the composition of these core indicators, particularly in the first five
domains. Notably, STARS integrates research under education, while AISHE and PRME
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treat it independently. Community engagement emerged as the most prominent core
indicator across tools. STARS uniquely includes an “Innovation and Leadership” indicator,
while PRME highlights “Dialogue” as a principle that promotes stakeholder interaction
on sustainability themes. Each of these six core indicators was further analysed to explain
what it assesses and how it is worded/expressed/formulated in a question, or as is best
known, a sub-indicator.

4.3.1. Core Indicator 1: Identity and Institutional Characteristics

This set of questions examines the institutional and strategic dimensions of sustainabil-
ity, with particular emphasis on the organization’s commitment to sustainable development.
Among the frameworks reviewed, only AISHE explicitly addresses the institution’s eco-
nomic viability. STARS, by contrast, incorporates economic considerations more indirectly,
primarily through its focus on sustainable investment within the Planning and Adminis-
tration criterion. Key thematic areas across the criteria include operations, institutional
structures, leadership, policy, and governance. As per the SATs, foundational terms suitable
for constructing sub-indicators are summarised in Table 4.

Table 4. Identity and institutional characteristics.

SAT Keywords

STARS Operational characteristics, institutional, academics and demographics, points of distinction,
and executive letter.

AISHE
Vision and policy, leadership, communication, expertise, coherence, transparency and
accountability: strategy, policy of organisation operations, sustainable development,

communicating and reporting finances, and sustainable investments.

PRME Dean, governance, strategy, sustainable, SDG, and institution.

Synopsis Operational, institution, leadership, policy, and governance.

4.3.2. Core Indicator 2: Education and Academic Matters

The academic dimension forms the core of any higher education institution. This set
of questions explores the integration of sustainability across disciplines, curricula, courses,
and degree levels. Attention is given to the processes involved in course development,
the articulation of learning outcomes, and the extent to which students can influence
curriculum design. Key criterion themes include curriculum development, sustainability
as a subject, thematic integration, and learning outcomes and outputs. Key conceptual
terms that can guide the development of sub-indicators, as per the SATs, include those
summarised in Table 5.

4.3.3. Core Indicator 3: Research

In both AISHE and PRME, this is addressed as a stand-alone criterion, underscoring
the significance of research and related activities in advancing sustainability. This set
of questions primarily investigates the extent to which research topics are aligned with
sustainability themes. It also evaluates the availability of open access to research outputs,
the degree of student involvement, and the recognition of sustainability—-or SDG-related
topics. Key criterion keywords include thematic integration of sustainability, open access,
and recognition of research addressing sustainability and the Sustainable Development
Goals (SDGs). Keywords of sub-indicators’ themes are summarised in Table 6.
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Table 5. Educational and academic matters.

SAT Keywords

STARS
Curriculum: academic courses, learning outcomes, undergraduate program, graduate program,

immersive experience, sustainability literacy assessment, incentives for developing courses, and campus
as a living laboratory.

AISHE
Goals, methodology, awareness and basics, thematic integration, interdisciplinary integration, and

output assessment: Incorporate sustainable development in educational activities, curricula,
methodologies, reflexive learning, connectivity according to the professional field, and graduate profiles.

PRME

What percentage of your educational programs incorporate sustainable development? Does the
institution have a Bachelor’s/Master’s/Doctoral degree specifically focused on sustainable

development? Sustainable-related topics incorporated in the degree (list). Is there integration of
sustainability into the curriculum? Are there structures and incentives for faculty training and

development in topics related to PRME and sustainability? Do students have the possibility to influence
the construction of courses and curricula related to sustainability/PRME issues and diversity, equity,

and inclusion (DEI) criteria? Is there teaching responsible management education in the faculty?

Synopsis
Curriculum development, course development with sustainability thematic integration and

interdisciplinary integration of topics being taught, learning outcomes/output, degrees of study, and
direct connection with the notion of sustainability as a course or topic. Process of developing courses.

Table 6. Research.

SAT Keywords

STARS Research and scholarship support for sustainability research and open access to research.

AISHE

Goals, methodology, awareness and basics, thematic integration, interdisciplinary integration, and
output assessment: related to sustainable development issues, a way of contributing to SD, the

sustainable research paradigm and methodology, and the researcher’s profile of interdisciplinary
cooperative research.

PRME

Does the institution give special recognition to research carried out on topics related to
sustainability? Does the institution frame policies, guidelines, procedures or criteria for inclusion of

sustainability and/or Sustainable Development Goal (SDG) topics in research activities? Please
indicate the 3 most frequent research topics at your institution in the reporting year, referring to SDGs.

Are students involved in PRME-related research centres/projects?

Synopsis Sustainability thematic integration, open access, and recognition of sustainability/SDG-related topics.

4.3.4. Core Indicator 4: Campus Operational Aspects of Environmental Interest

This group of questions primarily focuses on campus operations and their environ-
mental impact. It examines how higher education institutions manage their physical
footprint, with particular attention to environmental and operational practices, two of the
most assessed areas. Notably, as highlighted in Criterion B of the STARS framework, the
concept of the campus as a “living laboratory” for sustainability practices presents a valu-
able approach to integrating real-world green and environmental policies. Key criterion
keywords include climate, water, air, biodiversity, waste, energy, greenhouse gas emissions,
and campus operations (Table 7).

4.3.5. Core Indicator 5: Campus Operational Aspects of Societal Interest
(Stakeholders Within the Institute)

The social integration of sustainability within a higher education institution (HEI)
pertains to the well-being and equitable treatment of internal stakeholders, primarily stu-
dents and staff. This dimension addresses issues such as equal opportunities, inclusivity,
professional development, and the promotion of a safe and healthy working and learning
environment. Key criterion keywords include social responsibility, equity, inclusion (for
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both students and employees), support for diversity, affordability, professional develop-
ment, well-being, internal stakeholders, and health and safety (Table 8).

Table 7. Campus operational aspects of environmental interest.

SAT Keywords

STARS

Air and climate: emissions inventory and disclosure, and greenhouse gas emissions—Buildings:
building design and construction, and building operations and maintenance—Energy: building energy
efficiency, and clean and renewable energy—Food and Dining: food and beverage purchasing, and
sustainable dining—Grounds: landscape management and biodiversity—Purchasing: sustainable

procurement, electronics purchasing, cleaning and janitorial purchasing, and office paper
purchasing—Transportation: campus fleet, commute–modal split, and support for sustainable
transportation—Waste: waste minimization and diversion, construction and demolition waste
diversion, and hazardous waste management—Water: water use and rainwater management.

AISHE
Ecology: EMS applied, optimization of reuse and recycle, environmental management, risk

management, use of energy and water, emissions of greenhouse gases and polluting substances, use of
equipment, mobility, waste separation, toxic chemicals, etc.

PRME

Does the institution have a formal policy or strategy on the following environmental topics? Climate
action, water, oceans, forests, biodiversity, land use waste (e.g., chemical spills, solid waste, hazardous,
plastic, etc.), air pollution, energy, resource use and other topics—Is the measurement/inventory of

your institution’s greenhouse gas emissions part of your strategy?

Synopsis Climate, water, air, biodiversity, waste, energy, greenhouse gas emissions, and campus.

Table 8. Campus operational aspects of societal interest (stakeholders within the institute).

SAT Keywords

STARS

Engagement: student educators program, student orientation, student life, assessing sustainability
culture, employee educators program, employee orientation, and staff professional development and

training—Planning and Administration (PA): diversity and affordability: diversity and equity
coordination, assessing diversity and equity, support for underrepresented groups, affordability and

access—Well-being and Work: employee compensation, assessing employee satisfaction, wellness
programs, and workplace health and safety.

AISHE
Humanity:

equity and labour circumstances, protection against any kind of threat, harassment or health dangers,
and improve health and well-being of staff, students and suppliers.

PRME

Does the school have a formal policy or strategy on the following DEI topics? Gender diversity;
racial/ethnic diversity; people with a disability, low socio-economic or other disadvantaged background;
nationalities of other groups (refugees, indigenous, etc.). In the course of the reporting period, what was
the percentage/ratio of underrepresented groups? [ ] We don’t measure this topic due to privacy or legal
constraints, [ ] Women, [ ] Different nationalities and high-level leadership profiles (e.g., deans, directors,
program coordinators, or chief of staff). Dialogue: Do mechanisms to disseminate policies, guidelines,
procedures or criteria for sustainability or social responsibility for faculty, researchers, administrative
staff and other internal stakeholders (e.g., sustainability report, DEI policy, climate plan, etc.) exist at

your institution?

Synopsis Social responsibility, equity, inclusion for students and employees, diversity supported, affordability,
development (professional), well-being, internal stakeholders, and health and safety.

4.3.6. Core Indicator 6: Public Engagement, Outreach, Collaborations and Communication

Although positioned last, this set of questions correspond to the criterion with the
highest frequency score, reflecting a growing emphasis among higher education institutions
(HEIs) on external engagement. Despite being a relatively recent focus in sustainability dis-
course, public engagement is consistently addressed across the STARS, AISHE, and PRME
frameworks. These questions examine how HEIs cultivate relationships with stakeholders
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within society and the economy to promote sustainability goals. Core criterion keywords
include public engagement, community involvement, collaboration with surrounding
communities, partnerships, stakeholder involvement, and cooperation with external actors
to contribute to sustainable development and resilient and transformative growth in its
surrounding area/region (Table 9).

Table 9. Public engagement, outreach, collaborations and communication.

SAT Keywords

STARS
Campus Engagement: outreach materials and publications, and outreach campaigns—Assessing

Sustainability Culture and Public Engagement: community partnerships, inter-campus collaboration,
continuing education, community service, participation in public policy, and trademark licensing.

AISHE
Goals, Methodology, Awareness and Learning, Thematic Involvement, Connecting, and Impact

Assessment: societal activities supporting sustainability, methods of interacting with social partners,
raise awareness in the public, and university’s active participation in society.

PRME

Dialogue: Does your institute organise dialogues, events, conferences, debates, student organisations,
and clubs that relate to PRME sustainability principles? Does the institution systematically engage

with its surrounding community?/Partnership: Does the institution have a strategy for stakeholder
engagement and/or a process for partnership management? Does the institution maintain relevant

partnerships/networks with different actors to work on sustainability topics? If your institution
engages with companies for topics related to sustainability/the SDGs, how does this engagement

take place? [ ] Funding [ ], White papers [ ], Educational programs [ ], Consultancy [ ], Participation
in advisory boards [ ], Others. Exemplify. Please indicate below the top three partners of the

institution in order of relevance: (1 being the most relevant and 3 being the 3rd most relevant):
[ ] Local government, [ ] NGOs [ ], Other international organisations [ ], Other business

schools/universities in the country, [ ] Other business schools/universities internationally, [ ] Any
local engagement. Please indicate others [ ]. Does the institution track graduates and alumni with
presence and positions in companies or areas with activities associated to sustainability and/or

Corporate Social Responsibility (CSR)?

Synopsis Public engagement, community, activities with surrounding community, partnerships, involvement,
connecting, and cooperating with external stakeholders.

The table below provides a comprehensive visual representation of the SIRAF configu-
ration, designed to facilitate the selective use of core and sub-indicators in alignment with
the specific sustainability priorities of a given university. In the sub-indicator section, only
the keywords are presented, as their detailed descriptions have been provided earlier. This
system mapping consolidates the six previously outlined tables of sub-indicator keywords
under their respective core indicators. A visual synopsis is, therefore, included to illustrate
the overall structure and interrelation of all indicators within the framework.

Finally, the SIRAF mapping presented in Table 10 was compared to the findings
of the twelve SATs analysed in previous section (Table 3), and it is evident that they
coincide, increasing validity of SIRAF mapping. Yet, considering the transformative na-
ture of this framework, it should be noted that the arrangement, depth and analysis
of indicators are subject to change. This framework is not a panacea for all universi-
ties, as a fit-for-all and prefixed framework is suggested to be ineffective. Contextual
factors, such as geographic particularities or emerging temporal trends, may necessi-
tate adaptations or revisions. Accordingly, sub-indicators, more so than core indica-
tors, may vary selectively when institutions tailor the SIRAF framework to their specific
sustainability agendas.

4.4. Designing Empirical Pathways

In this 4th phase the core rationale and methodology of the SIRAF framework are
translated into a strategy for developing a context-specific SAT. An analytical application
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guide is provided below (Table 11) to describe the transition from conceptualization to
practical implementation.

Table 10. SIRAF system configuration—authors’ own synthesis.

Core Indicator Sub-Indicators Keyword Summary

1 Identity and institutional
characteristics Operational, institution, leadership, policy, and governance

2 Education and academic matters

Curriculum development, course development with sustainability
thematic integration and interdisciplinary integration of topics being

taught, learning outcomes/output, degrees of study, and direct
connection with the notion of sustainability as a course or topic.

Process of developing courses.

3 Research Sustainability thematic integration, open access, and recognition to
sustainability/SDG-related topics.

4 Campus operational aspects of
environmental interest

Climate, water, air, biodiversity, waste, energy, greenhouse gas
emissions, and campus.

5
Campus operational aspects of

societal interest (stakeholders within
the institute)

Social responsibility, equity, inclusion for students and employees,
diversity supported, affordability, development (professional),

well-being, internal stakeholders, and health and safety.

6 Public engagement, outreach,
collaborations and communication

Public engagement, community, activities with surrounding
community, partnerships, involvement, connecting, and cooperating

with external stakeholders.

Table 11. A step-by-step SIRAF application guide—authors’ own synthesis.

Action Status

1
Identify institutional/circumstantial priorities, recognize

context-specific features influencing the reporting process, and assess
available resources.

Context-dependent; unique to each
institution/circumstance.

2
Determine whether a partial or holistic report will be conducted. Select

the relevant core indicators and specify the timeframe if partial
reporting is chosen for the rest core to be assessed.

Completed; six core
indicators selected.

3 Define suitable data collection methods to ensure applicability,
reliability and ease of use.

Context-dependent; unique to each
institution/circumstance.

4 Access the SIRAF database of core and sub-indicators. Completed; subject to
ongoing updates.

5
Using the “pick-and-mix” method, develop a customized SAT aligned

with the institution’s or circumstance’s sustainability needs by
selecting appropriate sub-indicators.

In progress; sub-indicator weighting
and mandatory status to be defined.

6 Apply SIRAF, conduct a self-assessment, and produce a partial or
holistic sustainability report.

In progress; quantifiable report
outputs pending.

7 If partial reporting was selected, assess the remaining core indicators
within the predetermined timeframe.

Context-dependent; unique to each
institution/circumstance.

A key challenge lies in translating reporting outcomes into quantifiable and compa-
rable results—either across institutions or for monitoring a single university’s progress
over time. To strengthen the practical applicability of SIRAF, future research is encouraged
to explore incorporating significance weighting and structured scoring mechanisms. If
such enhancements are introduced, the framework could evolve from a single-dimensional
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taxonomy into a two-dimensional typology, comprising both contextual groupings (titles
and subtitles) and quantifiable scoring metrics.

A proposed strategy involves classifying sub-indicators into ‘mandatory’ and ‘optional’
components, thereby enhancing the framework’s flexibility while maintaining consistency.
Specifically, it is suggested that each core indicator be assigned a minimum score threshold
(x units) to ensure that the corresponding sustainability domain is adequately addressed.
These score units must be drawn from: (a) mandatory sub-indicators within each core
indicator, and (b) a selective, open-choice set of additional sub-indicators that reflect the
unique characteristics and priorities of each institution.

This scoring process pertains to the completion of a single core indicator. Given
that SIRAF encompasses six core indicators, the framework promotes adaptability by al-
lowing institutions to address each core independently, whether over time or through
departmental delegation. Ultimately, institutions are encouraged to complete all six
areas of assessment within a reasonable timeframe to ensure a holistic evaluation of
sustainability implementation.

4.5. Testing

SIRAF was applied to assess sustainability implementation in tourism higher edu-
cation across eight Greek universities in the authors’ previous research [58]. The eight
universities included in the analysis represent the full population of Greek public higher ed-
ucation institutions offering tourism-related programs. Consequently, no sampling criteria
were applied, as the study encompasses all relevant public universities within the national
higher education system. Its development and data collection approach were tailored to
the country’s specific context. To better understand the dynamics that shaped this SAT, a
brief overview of tourism higher education in Greece is provided.

Tourism is a major industry for Greece’s economy. The sector has experienced substan-
tial growth, with international arrivals reaching 32.7 million in 2023, yielding a resident-to-
tourist ratio of 1:3, which falls to 1:6 when adjusted for a six-month tourism season [59,60].
Employment in the sector peaked at 703,000 in 2022, representing 16.4% of total employ-
ment, and applying the multiplier effect, the sector’s employment contribution averages
around 40% [60]. This significant economic impact also underscores the importance of pri-
vate and public investments in human capital and the critical role of university education,
preparing future experts and professionals.

In Greece, eight public universities offer undergraduate programs designed to sup-
port the tourism sector. Major legislative and regulatory reforms between 2013 and 2019
reshaped the higher education landscape [61,62], notably through the closure or merger of
Technological Education Institutes (TEIs). As a result, only higher education institutions
(AEIs) remain, having established new tourism-related programs. The tourism departments
evaluated in this study have thus been operating in their current form for approximately
six years.

Greece’s quality assurance framework for higher education underwent signifi-
cant reform with the establishment of the Hellenic Authority for Higher Education
(HAHE/EΘAEE) in 2020, succeeding the Hellenic Quality Assurance Agency (HQA)
and aligning with European standards. HAHE evaluates and accredits HEI programs using
a structured framework of indicators, benchmarks, and criteria ensuring quality, effective-
ness, and transparency [63]. It also plays a key role in guiding institutional operations
through the ‘Quality Assurance Policy’ as part of strategic planning. Additionally, HAHE
mandates that institutions publicly share updated, transparent, and objective information
on their teaching and academic activities via their websites [64].
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Previous analysis reveals the significance of the specific contextual features within
which sustainability is to be assessed, and assessment tools can be implemented. In the
new meta-framework, the scope of the SAT should reflect these contextual characteristics.
In this case, the aim was to provide a general overview of sustainability implementation in
Greek higher education in tourism, with particular emphasis on pedagogical dimensions.
As a result, the SAT was designed to prioritise curriculum and research areas, while placing
less emphasis on ESG (environmental, societal, and governance) aspects [65]. Furthermore,
in line with HAHE’s requirement that universities maintain regularly updated, transparent
websites, data were collected exclusively from online sources.

With the context, scope, and data collection method for this pilot application of
SIRAF already established, the next steps were to assess the SIRAF database of core and
sub-indicators and select those that most accurately reflect the institution’s sustainability
implementation agenda, in accordance with HAHE requirements. In this case, the cus-
tomised SAT includes three core indicators: curriculum, research, and identity. Each core
indicator is subdivided into sub-indicators, with the first two, curriculum and research,
exclusively addressing their respective domains, as the focus remains on pedagogical
dimensions. For the ‘identity’ indicator, two sub-indicators pertain to institutional policy
planning and goal setting, while one addresses societal issues and another covers environ-
mental considerations in a broad, non-specific manner. Furthermore, to ensure rigor and
validity of results, the selected sub-indicators were compared to HAHE criteria and the
UN’s Sustainable Development Goals. In conclusion, the customised SAT consists of three
core indicators and fourteen sub-indicators, structured as follows (Figure 3).

Figure 3. SIRAF-based new SAT—authors’ own synthesis.

A customised, easy-to-use tool with a suitable data collection method was developed
within the SIRAF framework, which is ready for practical use. When applying SIRAF,
one possible data collection strategy could involve interviewing multiple administrative
executives at each institution. However, this approach was deemed time-consuming and
potentially unreliable. Given that HAHE mandates higher education institutions (HEIs)
to regularly publish up-to-date and objective information online, the SAT was adapted
to collect data exclusively from institutional websites. Hence, between December 2023
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and February 2024, desk research was conducted on eight public universities offering
tourism-related programs.

The inclusion criteria required alignment with the three dimensions of sustainabil-
ity and publicly accessible data through official university websites. The review process
covered 518 undergraduate modules, 103 faculty CVs, 132 PhD candidates’ and 58 PhD
graduates’ research topics, 2021 Master’s thesis titles (2018 onward), and numerous ‘News
and Announcements’ posts (September 2022 onward). Relevant documents were retrieved
and imported into MAXQDA for qualitative analysis, using keyword searches for ‘sustain-
ability’ and its Greek equivalents (αειφoρ-, βιωσιµ-). The results were manually verified
and transferred to Excel for comparison and visualisation. Where online access was limited,
particularly in the ‘News and Announcements’ section, manual retrieval was conducted.
Research limitations include potential data gaps or outdated content due to infrequent site
updates, as well as comparability challenges arising from the non-standardised structure
and presentation of university websites.

Following the application of the new SAT to assess sustainability implementation
in Greek tourism higher education, results were generated through keyword analysis,
yielding minimum, maximum, and mean values. In this case, quantifiable outputs were
required to support the eventual development of the report. Although the analysis was
conducted using MAXQDA 24, this method is not intended as the default approach, though
it may serve as a useful option in similar future applications. The SAT’s results are reported
in Table 12.

Table 12. SIRAF-based SAT’s preliminary findings—authors’ own synthesis.

Core Indicator Sub-Indicator Sustainability
Implementation Scores

1. Curriculum

1.1 Title of modules 1.42%

1.2 Learning objectives 12.99%

1.3 Content 13.48%

1.4 Student attributes 20.45%

1.5 Av. Semester of implementation 5.46 semester

1.6 Non-traditional
teaching methods 21.5 times/university

2. Research

2.1 PhD candidates 19.09%

2.2 PhD completed projects 8.1%

2.3 Postgraduate thesis 1.93%

2.4 R & T academic staff CVs 63.93%

3. Identity

3.1a Sustainability report 1 in 8 universities produced

3.2b Quality policy report 3 in 8 universities
(sustainability included)

3.2 Quality goal setting (HAHE) 5 mentions per report
on average

3.3 News and announcements on
social matters

14.5 announcements in
18 months (average)

3.3 News and announcements on
environmental matters

2 announcements in
18 months (average)

Concluding, the SAT yielded insightful findings, especially on pedagogical aspects,
as initially required. The first core indicator examines the integration of sustainability
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into curricula across eight universities, focusing on module titles, learning objectives,
content, student attributes, non-traditional teaching methods, and the average semester of
integration. Sustainability appeared in 1.42% of module titles, 12.99% of learning objectives,
13.48% of content, and 20.45% of student attributes. On average, 21 modules per institution
incorporated sustainability-aligned, non-traditional methods, typically introduced by the
sixth semester. The second core indicator assessed the breadth and depth of sustainability-
related research by both students and academic staff. Postgraduate theses, completed
and ongoing PhD research, and faculty CVs were examined. Sustainability appeared in
1.93% of postgraduate thesis titles, 8.3% of completed PhD projects, and 19.09% of ongoing
PhD research. Among the 103 academic staff members reviewed, 63.93% demonstrated
involvement in sustainability through research, publications, or professional activities. The
final core indicator addresses institutional governance and identity, as outlined by HAHE,
focusing on the presence of sustainability-related language in strategic documents and
outreach activities. Sustainability was explicitly referenced in the quality policy report of
three universities, while five omitted it. In contrast, most universities included multiple
references in their quality goalsetting reports, averaging five mentions per report. Only one
university had published a dedicated sustainability report. This indicator also considers
non-academic activities with environmental and social relevance, as reflected in the ‘News
and Announcements’ section of institutional websites. Social sustainability received greater
emphasis, with an average of 14.5 relevant announcements over 18 months, compared to
5.12 related to environmental initiatives.

The report’s findings highlight key areas for improvement, including specific gaps
and limitations in current practices, and offer insights into how sustainability can be
more effectively implemented in both content and approach. As such, the SIRAF SAT
demonstrates practical utility and holds potential for broader application and impact.

4.6. Refine and Theorize

A value-added contribution to theory, as Whetten [52] suggests, occurs when a new
principle alters established relationships between variables, prompting a broader reconcep-
tualization of existing theories. Such contributions are considered legitimate when they
bridge conceptual development with paradigmatic understanding. The application of a
new theory holds particular importance, as theorists can refine or enhance theoretical tools
through logical reasoning, empirical findings, or epistemological insights. When theory
building and testing are integrated, the result is the development of valid, practically useful
theories for both researchers and practitioners [40].

Lynham [51] further emphasizes that no theory or model is ever truly complete;
instead, it is continuously evolving. This ongoing refinement is essential for maintaining the
theory’s relevance to real-world practice. Additionally, when the idiosyncratic knowledge
and perspectives of readers are introduced into the inherently dynamic nature of a theory,
the theory itself may be challenged [45]. Such challenges, however, are effectively addressed
when the theory has been developed through a systematic and transparent process, clearly
documented and open to scrutiny.

In the case of SIRAF the new principle added to the existing literature is that of self-
developing an SAT in recognition of the uniqueness of each institute or circumstance when
implementing sustainability. The value of adjustability, reflectiveness and transformability
are recognised as key elements for ensuring effectiveness when reporting. In other words,
a broader scope of an organisation’s inclusivity is encouraged to achieve maximum tool
utility. This new conceptual framework has been developed with those elements at its
core, recognising, at the same time, the need for SIRAF redefining itself in a dynamic
environment, where and when appropriate. The development of a meta-theory model
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was created to facilitate a systematic and transparent five-phase process, best describing
SIRAF. This tool is directed at higher education, although the framework and methodology
could be adjusted in other sectors and organizations wishing to report on sustainability.
The conceptual practical phases employed according to our methodology are depicted
in Figure 4.

Figure 4. Generalized model—the authors’ own synthesis.

Ultimately, this model proposes a conceptual framework for assessing sustainability
that is innovative and dynamic, as well as practical and adjustable to other sectors, contexts,
and organisations. This approach offers clear advantages for both the end user (organisation
or researcher) and for advancing the reporting process, leading to an overall and broad
understanding of sustainability. Beyond higher education, this perspective encourages
other sectors to adopt reflective, customised SATs that better accommodate their unique
contexts and improve the effectiveness of sustainability assessment.

5. Conclusions and Future Directions
This study introduced the Sustainability Implementation Reflective Assessment Frame-

work (SIRAF) as a transformative response to persistent limitations of conventional sus-
tainability assessment tools (SATs) in higher education. Through a meta-theoretical and
empirical approach, SIRAF was designed to support institutions in developing context-
specific, reflective, and autonomous sustainability assessment tools. It departs from one-
size-fits-all models by prioritizing flexibility, simplicity, and user engagement, allowing
universities to align assessment efforts with their internal structures, priorities, and re-
sources. The core innovation lies in enabling self-development and self-diagnosis capa-
bilities, which are fundamental to overcoming the institutional inertia that often hinders
sustainability implementation.
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The pilot application of SIRAF in Greek tourism higher education institutions offered
a realistic yet critical depiction of current sustainability practices. The findings reveal
a promising yet still fragmented integration of sustainability, particularly in curricula
and research. While academic staff engagement and policy references to sustainability
are relatively visible, actual curriculum transformation and institutional reporting re-
main limited. These outcomes underscore both the applicability of SIRAF as a practical
assessment framework and the urgency for universities to internalize sustainability be-
yond rhetorical commitments. Importantly, the ease of deployment through online data
and the methodological clarity of SIRAF enhance its replicability across institutional and
disciplinary contexts.

A key implication of this research is the potential behavioural shift it fosters within
higher education institutions, from compliance-oriented reporting to a culture of reflective
learning and self-driven improvement [66]. SIRAF repositions sustainability assessment
not as a bureaucratic obligation but as an opportunity for constructive introspection and
strategic alignment. By offering a user-friendly, adaptable process, SIRAF reduces technical
and organizational barriers that often discourage engagement, especially in the absence of
external mandates. In doing so, it addresses managerial short-sightedness and promotes
a more mature, long-term approach to sustainability implementation. The framework
supports universities in taking ownership of their commitments, encouraging a mindset
shift toward openness, institutional learning, and continuous improvement.

From a theoretical standpoint, this research contributes to the development of applied
conceptual models in sustainability assessment by integrating theory-building processes
with pragmatic empirical validation. SIRAF not only serves as a fourth-generation SAT but
also demonstrates the potential of reflective meta-frameworks in enhancing the utility and
legitimacy of assessment practices. By embracing the heterogeneity of higher education
institutions, this study challenges static assessment paradigms and advances the discourse
on how sustainability reporting can evolve to support meaningful organizational change,
particularly in sectors such as tourism education where sustainability imperatives are
deeply contextual. Taken together, the findings of this study address the three research
questions by demonstrating how SIRAF can be developed through the reclassification
of sustainability indicators (RQ1), how the framework can be operationalized through
a context-specific assessment tool applied in tourism higher education in Greece (RQ2),
and how SIRAF contributes to sustainability assessment theory and supports institutional
change in higher education (RQ3).

It should be noted that the present application represents a preliminary operational-
ization of the SIARF framework. The development of structured scoring logic, weighting
mechanisms, and formal reliability and construct validation procedures represents an
important direction for the authors’ ongoing and future research aimed at further strength-
ening the framework’s analytical robustness and comparability. Future research should
explore the refinement of SIRAF through longitudinal studies across diverse institutional
types and geographies. The introduction of significance weights and scoring typologies
could enable benchmarking and progress tracking over time. Expanding SIRAF’s appli-
cation beyond higher education to other sectors, such as public administration, cultural
institutions, or small enterprises, could further validate its adaptability and utility. Ad-
ditionally, empirical research examining how institutions use SIRAF-generated insights
to inform policy, curriculum development, and strategic planning would deepen under-
standing of its impact as both a diagnostic and a developmental tool for transformative
sustainability implementation.
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