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ABSTRACT

The climate crisis i1s a multidimensional issue with environmental, social, and
institutional impacts, requiring governance-based and systematic approaches across
all sectors, including higher education. The multifaceted effects of the climate crisis
necessitate that universities make an effective contribution to achieving
sustainability and institutional resilience goals. However, the integration of climate
change into current quality management systems remains insufficient. This study
presents an analytical examination of the integration of the ISO 9001:2015/Amd
1:2024 standard—which obliges organizations to assess the impacts of their
activities on climate change—into quality management systems within higher
education. Through the mapping of standard clauses with higher education processes
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and the assessment of relevant literature, a process-oriented and education-based
implementation framework is proposed for universities. The examination reveals
that climate change components should be integrated into quality policies,
stakeholder engagement, risk—opportunity analysis, monitoring of learning
outcomes, and continuous improvement processes. This integration has the potential
to strengthen institutional adaptability, sustainability governance, and the
professional development of academic staff. The updated provisions of the standard
offer a practical and governance-oriented pathway to enhance environmental
accountability, improve energy efficiency, and reinforce education planning with a
high capacity for adapting to climate impacts in universities. Thus, quality
management systems evolve from being merely administrative tools into strategic
mechanisms that support climate-oriented institutional transformation. This study
contributes to academic discussions on aligning quality assurance systems with
climate governance and provides strategic recommendations for policymakers and
higher education leaders to institutionalize climate-responsive management
practices.

Keywords: ISO 9001:2015/Amd 1:2024, quality management systems, climate
change, higher education institutions, sustainability, learning outcomes.
IKLiM DEGISIKLIGININ YUKSEKOGRETIM KALITE YONETIM
SISTEMLERINE ENTEGRASYONU: ISO 9001:2015/AMD 1: 2024’E
DAYALI UYGULAMALI BIR CERCEVE

0z
Iklim krizi, yiiksekdgretim dahil tiim sektdrlerde yonetisim temelli ve sistematik
yaklagimlar gerektiren; ¢cevresel, sosyal ve kurumsal etkileri bulunan ¢ok boyutlu bir
sorunsal niteligindedir. iklim krizinin ¢ok boyutlu etkileri, {iniversitelerin
stirdiiriilebilirlik ve kurumsal dayaniklilik hedeflerine etkin bi¢imde katki sunmasini
zorunlu kilmaktadir. Ne var ki, iklim degisikliginin kalite yonetim sistemlerine
entegrasyonu hala yetersizdir. Bu ¢aligma, kuruluslarin faaliyetlerinin iklim
degisikligi  iizerindeki etkilerini  degerlendirmesini  zorunlu kilan ISO
9001:2015/Amd 1: 2024 standardinin yiiksekdgretim kalite yonetim sistemlerine
entegrasyonuna yonelik analitik bir inceleme sunmaktadir. Standart maddeleri ile
yiiksekOgretim  siireclerinin  eslestirilmesi  ve konuya iligkin literatiiriin
degerlendirilmesi yoluyla, iiniversiteler i¢in siire¢ odakli ve egitim temelli bir
uygulama ¢ergevesi onerilmektedir. Yapilan inceleme, iklim degisikligi unsurlarimin
kalite politikalarma, paydas katilimina, risk—firsat analizine, 6grenme ¢iktilarinin
izlenmesine ve siirekli iyilestirme siireglerine entegre edilmesi gerektigini ortaya
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koymaktadir. Bu entegrasyonun; kurumsal uyum kapasitesini, siirdiiriilebilirlik
yOnetisimini ve dgretim elemanlarinin mesleki gelisimini giliclendirme potansiyeli
bulunmaktadir. Standardin giincellenmis hiikiimleri, tiniversitelerde ¢evresel hesap
verebilirligin artirilmasi, enerji verimliliginin gelistirilmesi ve iklim etkilerine uyum
kapasitesi yiiksek egitim planlamasinin giiclendirilmesi i¢in pratik ve yonetigim
odakl1 bir yol sunmaktadir. Boylece kalite yonetim sistemleri, yalnizca idari bir arag
olmaktan c¢ikarak iklim odakli kurumsal doniisiimii destekleyen stratejik bir
mekanizma niteligi kazanmaktadir. Bu ¢alisma, kalite giivence sistemlerinin iklim
yOnetisimi ile uyumlandirilmasina yonelik akademik tartigmalara katki saglamakta
ve iklim duyarli yonetim uygulamalarmin kurumsallastirilmasi igin politika
gelistiricilere ve yliksekogretim yoneticilerine stratejik oneriler sunmaktadir.

Anahtar Kelimeler: ISO 9001:2015/Amd 1: 2024, kalite yonetim sistemleri, iklim
degisikligi, yiiksekogretim kurumlari, siirdiiriilebilirlik; 6grenme ¢iktilari.

INTRODUCTION

The climate crisis represents a multidimensional, urgent, and difficult-
to-reverse set of impacts caused by anthropogenic changes in the global
climate system, affecting ecosystems, social structures, and economic
systems. Scientific evidence demonstrates that the increase in greenhouse gas
emissions—primarily from fossil fuel consumption, land-use change, and
industrial activities—has led to atmospheric warming, more frequent and
severe extreme weather events, rising sea levels, and biodiversity loss (IPCC,
2023). In this context, the climate crisis is not only an environmental problem
but also a systemic risk domain with social, economic, and institutional
dimensions that directly influence governance and policy-making processes
(Li, Wang, Zhao and Qi, 2021).

Higher education institutions (HEIs), as both centres of education and
research and large organizational actors, play a critical role in achieving
environmental sustainability goals (Madzik, Budaj and Chocholakova, 2018).
From the perspective of HEIs, the climate crisis encompasses both physical
risks (such as the exposure of campus infrastructure to climate-related
hazards) and transitional risks (including compliance with policy and
regulatory requirements and the management of institutional reputation).
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Universities contribute to environmental sustainability through diverse
activities ranging from energy consumption and waste management to
curriculum design and strategic planning. These contributions, however, must
be structured not only at the implementation level but also through
institutional management systems. Therefore, integrating climate change
strategies into quality management systems (QMS) is essential for enabling
universities to take systematic steps toward adaptation and mitigation within
their academic and administrative processes (Denham, Stokes and Rickards,
2025; Clarke and Kouri, 2009).

In this direction, one of the primary responsibilities of HEISs is to ensure
that sustainability goals are translated into measurable outcomes in education,
research, and community engagement. Quality management systems have the
potential to support the improvement of student learning outcomes, the
enhancement of teaching competencies, and the strengthening of stakeholder-
centred governance models when aligned with climate-related targets. Thus,
integrating quality management practices with climate-focused higher
education policies has become critical for moving from awareness to action
(Bui, Bui and Pham, 2024).

International standards and sustainability-oriented management
systems serve as strategic instruments for minimizing environmental impacts,
improving  sustainability performance, and enhancing systematic
management capacity (Tari, Molina-Azorin and Heras, 2012; Ferreira,
Poltronieri and Gerolamo, 2019). In this context, the ISO 9001 Quality
Management System and the ISO 14001 Environmental Management System
play complementary roles in structuring institutional capability in both
managerial and environmental dimensions (Ludusanu, Fertu, Tinicd and
Gavrilescu, 2025; Tari et al.,, 2012). While ISO 14001 focuses on the
systematic management of environmental impacts, ISO 9001 aims to enhance
the effectiveness of operational processes through quality assurance,
continuous improvement, and stakeholder satisfaction (ISO, 2024a; ISO,
2015). However, studies addressing the integration of these two standards—
particularly in relation to active climate change governance—remain limited
(Ludusanu et al., 2025). This gap highlights the inadequacy of traditional
quality systems that overlook the multidimensional nature of climate change,

22



Trakya Universitesi Kalite ve Strateji Yonetimi Dergisi
Ocak 2026 Cilt 6 Say1 1 (19-58)
DOI: 10.56682/ksydergi. 1851175
Derleme Makalesi/ Review Article

making them insufficient for contemporary environmental and educational
needs (Ferreira et al., 2019).

A major change has occurred with ISO 9001:2015/Amd 1:2024. With
this amendment, organizations are now expected to evaluate the effects of
their activities on climate change, analyse these effects within their strategic
context, and consider the expectations of relevant stakeholders accordingly
(ISO and IAF, 2024). The inclusion of climate change in ISO 9001 enables
the explicit incorporation of environmental concerns into quality
management processes, creating a stronger link between environmental
management (ISO 14001) and educational quality assurance (ISO and IAF,
2024). For HEIs, this amendment provides a mandatory framework for
embedding sustainability principles into curriculum development, assessment
of learning outcomes, teaching-learning processes, campus operations, and
strategic management systems. (Tutko and Wozniak, 2023; Leal Filho,
Salvia, Frankenberger, Akib, Brandli, Disterheft, Olooto, and Kovaleva,
2021).

Although the relationship between quality management and
sustainability has received increasing academic attention in recent years,
research on the contribution of ISO 9001 to environmental sustainability
remains scarce (Ozsen, Uslu and Aypay, 2023; Tari, 2012). Existing literature
in HEIs primarily focuses on accreditation, administrative efficiency, or
stakeholder satisfaction, often neglecting environmental sustainability and its
implications for teaching, learning, and student development (Singh, Meena,
Khandelwal, and Dangayach, 2023). Therefore, there is a need for systematic,
institutional, and holistic frameworks that connect quality management with
climate-focused transformation in the education sector (Tari, 2012).

This study provides an applied review that examines the requirements
of ISO 9001 related to climate change within the context of higher education
institutions and presents general principles and implementation
recommendations. Specifically, the study analyses how the relevant clauses
of ISO 9001 can be integrated into educational processes, academic support
services, and institutional governance mechanisms, and offers practical
implementation guidance through documentation requirements, process
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scopes, and illustrative structures. Rather than focusing on a single institution,
this approach is designed for broad applicability across diverse higher
education settings, aiming to guide both policymakers and quality
management practitioners.

With this perspective, the study contributes to the literature by
addressing a critical gap at the intersection of quality management, climate
change governance, and environmental sustainability in higher education
institutions. While previous studies have largely examined quality assurance
systems and sustainability initiatives separately, limited attention has been
given to their systematic integration within an ISO 9001-based management
framework. By explicitly embedding climate-related requirements into
institutional context analysis, stakeholder engagement, risk management, and
continuous improvement processes, this study provides one of the first
comprehensive models that operationalizes climate-responsive quality
management for HEIs. The proposed framework therefore offers not only a
conceptual contribution but also a practical and transferable roadmap that
supports institutional performance, educator development, and student
learning outcomes through a structured, evidence-based approach to
sustainability transformation.

1. METHOD

This study employs a systematic and applied review approach to
evaluate how ISO 9001:2015/Amd 1:2024 can be integrated into the quality
management systems of higher education institutions. The review process
was designed to ensure methodological transparency, reproducibility, and
practical applicability.

1.1. Systematic Literature Review

A structured literature search was conducted using major academic
databases, including Scopus, Web of Science, and Google Scholar. Searches
were performed using combinations of keywords such as “ISO 9001,
“quality management systems”, “higher education”, “sustainability”,
“climate change”, “environmental governance”, and “education quality”. The
review covered publications between 2000 and 2025 to capture both

foundational and recent developments.
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Inclusion criteria comprised peer-reviewed journal articles, conference
papers, international standards, and official policy documents directly related
to quality management or sustainability in higher education. Studies unrelated
to educational institutions or lacking methodological rigor were excluded.
After removing duplicates and screening titles and abstracts, the remaining
studies were subjected to full-text analysis. The selected sources were then
thematically categorized to identify key dimensions such as governance,
stakeholder engagement, risk-based thinking, continuous improvement, and
sustainability performance.

1.2. Standards-Based Analytical Mapping

In the second stage, the clauses of ISO 9001 associated with climate
change were systematically analysed within the context of higher education
processes. Particular attention was given to Clauses 4, 6, 8, 9, and 10. For
each clause, the mechanisms through which climate impacts are assessed,
risks and opportunities are managed, institutional objectives are aligned with
sustainability priorities, and educational quality outcomes are influenced
were evaluated. This step enabled the translation of standard requirements
into education-specific interpretations.

1.3. Framework Development and Practical Illustration

In the final stage, insights from the literature and standards analysis
were synthesized to develop a practical and adaptable framework for climate-
responsive quality management in universities. Internal and external climate-
related issues were identified, stakeholder expectations were analysed,
climate-driven risks and opportunities were defined, and performance
indicators were established to monitor both educational and environmental
outcomes. To enhance practical applicability, the framework was
accompanied by an illustrative institutional application demonstrating how
ISO 9001:2015/Amd 1:2024 requirements can be operationalized through
strategic planning, stakeholder participation, monitoring systems, and
continuous improvement practices.

All tables presented in this study were originally developed by the
authors based on the analyses conducted within the scope of this research.
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Overall, this methodology provides a structured and replicable roadmap
for higher education institutions seeking to embed climate-responsive
governance into their quality management systems and demonstrates how
sustainability principles can be systematically operationalized within
everyday educational and administrative practices.

2. GENERAL FRAMEWORK OF MANAGEMENT SYSTEM
STANDARDS

2.1. ISO 9001 and Its Integration with Climate Change

ISO 9001 is internationally recognized as the central reference standard
for establishing and improving quality management systems in organizations.
The core objective of the standard is to support institutions in developing a
quality-oriented culture through customer satisfaction, effective process
management, and continuous improvement (Psomas, 2013). In higher
education institutions (HEIs), these expectations correspond to the
enhancement of educational quality, the strengthening of teaching and
learning processes, and the systematic improvement of institutional
performance.

The 2015 revision of ISO 9001 relies on key structural elements such
as the Plan-Do—Check—Act (PDCA) cycle, risk-based thinking, stakeholder
engagement, and context analysis. The PDCA cycle ensures that educational
and administrative processes are planned, implemented, monitored, and
continuously improved, while the risk-based approach encourages
universities to proactively identify challenges that may affect student learning
outcomes, academic program quality, and stakeholder experience (Martins,
Silva, and Gaudencio, 2021). Through leadership commitment,
documentation practices, and strategic support planning, ISO 9001 provides
a holistic governance mechanism that influences both teaching and
administrative practices (ISO, 2024a).

Historically, environmental issues have been handled under separate
standards, particularly ISO 14001. However, the publication of ISO
9001:2015/Amd 1:2024 represents a major shift by formally integrating
climate change considerations into the main governance framework of ISO
9001. This amendment introduces direct modifications to Clause 4.1
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(“Understanding the organization and its context”) and Clause 4.2
(“Understanding the needs and expectations of interested parties”):

e Clause 4.1: “The organization shall determine whether climate
change is a relevant issue.”

e Clause 4.2: A note clarifies that relevant interested parties may have
climate-related requirements (ISO, 2024b).

As stated in the joint ISO-IAF communiqué, these additions do not
change the intent of the clauses; instead, they emphasize that climate change
must now be considered as an external factor influencing institutional
operations (ISO and IAF, 2024). Accordingly, universities are required to
systematically assess climate-related risks, including physical impacts (e.g.,
infrastructure vulnerability) and transitional pressures (e.g., regulatory
adaptation), within the structure of their quality systems.

Table 1 summarizes the transition from the former structure to the
amended version. While the technical framework of ISO 9001 remains
unchanged, the scope of strategic alignment expands to include sustainability-
oriented governance and climate adaptation. This creates opportunities to
improve institutional resilience while reinforcing evidence-based decision-
making in education.

For HEIs, this represents a transition from quality systems being
perceived mainly as administrative compliance tools toward becoming
strategic instruments that support climate policy integration into teaching,
research, and community engagement processes (Table 2). As a result, HEIs
can redesign their quality strategies to ensure that climate governance
contributes to the improvement of learning environments, risk management
in academic operations, and long-term institutional development.
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Table 1. Comparison of ISO 9001: 2015 and ISO 9001: 2015/Amd 1:2024 and
Their Expected Impacts

Expected Impacts in

ISO 9001 Previous New Requirement the Context of
Clause Requirement (2015)  after Amd 1:2024 Climate Change
Organizations were Oreanizations Integration of climate-
required to evaluate mug; ¢ explicifl related elements, such
Clause 4.1 — internal and external puoty as physical and
assess whether 7. . .
Context of the  context, relevant climate chanee is a transitional risks, into
Organization stakeholder “relevant issfe” in context analysis,
expectations, and . enhancing long-term
. their context. e
strategic direction. strategic alignment.
Identification of A clarifying note lsd};:zrgz:; N of
Clause 4.2 — stakeholder was added stakehol de: °
Needs and requirements was specifying that expectations. includin
Expectations required, stakeholders may . afb 1 redu ,ti o g
of Interested environmental aspects  have requirements ada (t)ati:n I’I(;C:SU’ICS
Parties could be addressed in  related to climate P ’.
general terms change and green supply chain
) ) demands.
Risks and Climate change Integration of climate
opportunities were to . g risks into quality
Clause 6.1 — . . risks must be .
. be identified based on . management planning,
Actions to considered as an ; .
. context and . fostering proactive
Address Risks . integral part of
stakeholder analysis; measures and
and no explicit obligation context and strengthenin,
Opportunities P OIS stakeholder e O g
regarding climate analysis mitigation and

change.

adaptation strategies.
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Table 2. Integration of Climate Change Risk Assessment into the ISO 9001

PDCA Cycle
PDCA Conventional ISO Integration of Climate ﬁ:‘sliietilttignal
Stage 9001 Application Change in Amd 1:2024
Outcomes
Context, stakeholder, Integratlp n of climate- Inclusion of climate
: . related risks and .
and risk—opportunity . adaptation and
Plan . . opportunities into context o N
analysis; setting of . . mitigation priorities
uality objectives analysis; definition of in strategic plans
q climate-focused objectives
Execution of Implementation of processes Measurable reduction
Do operations and that reduce carbon emissions  of environmental
process control and enhance adaptation impacts
Performance Monitoring and reporting of ~ Transparent reporting
Check monitoring, internal  climate change indicators and improvement of
audit, management (e.g., emissions, energy sustainability
review efficiency) performance scores
Continuous Implementation of Enhanged
) . . institutional
1mprovement, preventive and corrective -
Act resilience and

corrective and
preventive actions

action plans addressing
climate-related risks

reduced regulatory
and market risks

2.2. Common Structural Themes Between ISO 9001 and ISO 14001

ISO 9001 and ISO 1401 are built upon the High-Level Structure (Annex
SL), which promotes a unified approach to institutional management through
common components: organizational context, leadership, planning, support,
operation, performance evaluation, and continual improvement (Francisco,
Costa, Sampaio, Domingues and de Oliveira, 2024). This alignment enables
higher education institutions to integrate educational quality objectives with
environmental sustainability priorities under a single governance model.

29



Trakya University
Journal of Quality and Strategy Management
January 2026 Volume 6 Issue 1 (19-58)

Risk-based thinking, as a central theme in both standards, encourages
the assessment of risks and opportunities. In ISO 9001, this supports
improvements in operational and educational quality, while ISO 14001
focuses on environmental threats and mitigation strategies (Martins, Sanches
da Silva, Sampaio and Gabriel, 2021; El Fadel and Merzouki, 2024). The
climate change amendment to ISO 9001 expands this view and requires
institutions to document and manage climate-related risks that may affect
student services, academic continuity, digital infrastructure, and stakeholder
well-being.

Stakeholder analysis plays a key role in both standards. In the context
of HEIs, it facilitates understanding how climate change influences
expectations of students, educators, administrators, and external partners
(Disterheft, Caeiro, Azeiteiro, and Leal Filho, 2015). As universities are
multi-stakeholder learning ecosystems, this integration supports the
development of climate-responsive teaching strategies and inclusive
decision-making. Continuous improvement forms the backbone of both ISO
9001 and ISO 14001 through the PDCA cycle. The new version of ISO 9001
encourages the monitoring of climate-related performance indicators—such
as energy efficiency, emission reductions, and climate literacy—within
internal audits and management reviews. These indicators can be
simultaneously used to support educational quality metrics, enabling HEIs to
link sustainability achievements with student learning success (Mattos, Flach,
Costa, and Mor¢, 2023; Tutko and Wozniak, 2023).

Documentation and process management also serve as shared structural
elements. ISO 9001 emphasizes recording responsibilities and performance
indicators to ensure transparency and accountability, while ISO 14001
requires detailed documentation of environmental controls (Almeida,
Pradhan and Muniz, 2018). Through climate governance integration,
universities can consolidate both quality and environmental documentation to
enhance traceability of learning outcomes, build institutional memory, and
support external evaluations.

Leadership, another key theme within both standards, is essential for
embedding climate policies into institutional objectives (Leal Filho,
Eustachio, Caldana, Will, Lange Salvia, Rampasso, Anholon, Platje, and
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Kovaleva 2020; Aung and Hallinger, 2023). When top management commits
to sustainability targets, universities are better positioned to foster
environmentally responsible educational cultures and support professional
development pathways for educators (Leal Filho et al., 2020). Table 3
illustrates how these elements align conceptually and demonstrates that
climate change integration into ISO 9001 strengthens institutional capacity

by linking operational sustainability with academic performance indicators.

Table 3. Structural Evaluation of ISO 9001 and ISO 14001 in the Context of
Climate Change

Structural

ISO 14001:2015

(ISO 9001:2015/ Amd.1:

Academic and Applied

(Environment- .

Theme . 2024 Interpretation
Oriented) ) P
Identification of . . s

. . Inclusion of direct and indirect
environmental risks . - . . .
. . impacts of climate change in Climate risk assessment

Risk-Based (e.g., pollution, . . . .

. risk analysis processes (e.g., reinforces a proactive

Thinking resource use) and S .

. . supply chain disruptions, management culture
planning of preventive
e . extreme weather events)
or mitigating actions
Evaluation of In higher education
Stakeholder environmental Addition of climate adaptation practice, stakeholder
. expectations from and mitigation strategies to analysis plays a critical role

Analysis and . : o o .

. local communities, stakeholder expectations; in identifying how climate

Understanding of . . . .

Context environmental carbon footprint reporting and change influences
agencies, and transparent communication academic and operational
regulatory authorities priorities

Integration of climate risk Demonstrates that the
. The same cycle .

Continuous . assessment, adaptation PDCA cycle offers a
applied to enhance . . :

Improvement environmental measures, and impact flexible and replicable

(PDCA Cycle) erformance monitoring into the PDCA framework for climate
P process adaptation strategies
Environmental Systematic documentation of Documented information

Documentation management climate-related risks, plays a critical role in both

and Process procedures, legal opportunities, and adaptation internal audits and

Management compliance records, measures; reporting of climate transparent stakeholder

and audit reports

performance indicators (KPIs)

communication

Leadership and
Strategic
Orientation

Top management
demonstrates
leadership toward
environmental goals

Top management integrates
climate strategies into
institutional objectives

Strategic leadership
emerges as a key success
factor in integrating climate
change into the quality
management system
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2.3. Connection with Emerging Concepts in the Literature

In recent years, new concepts focusing on environmental sustainability
have become increasingly prominent in the quality management systems
literature. Among these, “Green Quality Management” refers to the design
and management of quality processes in a way that minimizes environmental
impacts (Abbas, 2020). This approach is directly related to the integration of
the climate change dimension into ISO 9001:2024 and enables institutions to
systematically improve their carbon footprint, energy consumption, and
environmental performance. Similarly, the concept of “eco-efficiency”
emphasizes optimizing resource use while reducing environmental impacts
and addressing efficiency and sustainability in tandem (Zhang, Mao, Jiao,
Shuai and Zhang, 2021). The updated requirements of ISO 9001 incorporate
these concepts into quality processes, supporting universities in enhancing
both operational efficiency and environmental responsibility.

The idea of a “Sustainable QMS” aims to integrate the social, economic,
and environmental dimensions of quality management systems to create long-
term value. Within the higher education context, this concept aligns with the
climate change integration of ISO 9001, aiming to reduce environmental
impacts across education, research, and administrative processes (Silva,
Magano, Matos and Nogueira, 2021; Zaléniené and Pereira, 2021). In
academic literature, these concepts are discussed through analyses of the
relationship between environmental and quality performance, the integration
of sustainable supply chains into quality management, and the effects of
compliance with environmental regulations on quality processes (Mugoni,
Kanyepe and Tukuta, 2024). Therefore, the sustainability-oriented concepts
highlighted in the literature find a concrete application through the integration
of climate change considerations into ISO 9001, enabling universities to align
their quality management systems with environmental responsibility and
contribute to the Sustainable Development Goals.

Across the world, many universities have adopted this approach and
assumed a leading role in the field of sustainable quality management. Some
higher education institutions integrate environmental performance
indicators—such as carbon footprint and energy consumption—into ISO
9001-aligned quality systems, while others restructure their sustainable
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supply chains and campus operations within the quality management
framework to minimize environmental impacts. In several cases,
administrative processes incorporate ISO 9001-based green quality
management practices to systematize energy conservation and waste
management (Leiber, 2018; Bauer, Niedlich, Rieckmann, Jaeger and
Bormann, 2020).

These emerging frameworks demonstrate that climate change
integration is not merely a compliance requirement but a transformation
pathway enabling universities to align their quality strategies with Sustainable
Development Goals and global climate governance. Worldwide practices also
affirm this trend: universities adopt emission performance indicators,
restructure their campus operations to improve energy and waste
management, and embed sustainability targets into quality assurance
processes (Bauer et al., 2020). Through such implementations, quality
systems become drivers of institutional learning and pedagogical innovation.

2.4. Climate-Responsive Quality Management in Higher
Education: Relevance to Educational Processes, Teacher Development
and National Policy Priorities

The integration of climate change considerations into higher
education quality management is not only an environmental necessity but also
a strategic requirement for enhancing educational processes, institutional
governance, and societal responsibility (Leal Filho et al., 2021; Caeiro,
Sandoval Hamoén, Martins, and Bayas Aldaz, 2020). The ISO
9001:2015/Amd 1:2024 amendment encourages universities to evaluate the
climate impacts of their activities within their operational and strategic
contexts, which directly influences the quality of teaching and learning,
curriculum development, and institutional planning (Gamit, Santos, Armas,
Villegas, 2024).

In terms of educational processes, climate-responsive quality practices
strengthen the improvement of student learning outcomes by aligning
assessment systems, teaching—learning environments, and competency-based
curriculum structures with sustainability-driven skills (Caeiro et al., 2020).
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Such alignment supports the development of climate-aware graduates capable
of responding to modern societal challenges (Caeiro et al., 2020; Igbal, Taib,
Allumi, and Abbas, 2025). Additionally, the continuous improvement
principles embedded in ISO 9001 contribute to the professional growth of
educators by promoting pedagogical innovation, digital competence, and
sustainability-oriented instructional design (Gamit, 2024; Igbal et al., 2025).
These improvements are particularly important for providing teachers with
the capacity to guide students through rapidly evolving environmental and
technological contexts (Igbal et al., 2025).

A key benefit of embedding climate considerations into quality systems
is the enhancement of stakeholder participation (Caeiro et al., 2020).
Students, educators, administrators, and external actors become active
contributors to institutional decision-making processes, fostering a culture of
transparency, accountability, and collaborative sustainability governance
(Caeiro et al., 2020; Leal Filho et al., 2020). Strengthened stakeholder
involvement also supports the development of inclusive educational
environments in which diverse perspectives are recognized and used to shape
institutional strategies (Caeiro et al., 2020).

The relevance of climate-responsive quality management is especially
significant in national education policy contexts. In Tiirkiye, strategic
frameworks such as the Council of Higher Education (CoHE) 2030 Vision
and the 12th National Development Plan emphasize climate adaptation,
environmental sustainability, and digital transformation as essential future
competencies in higher education (Turkish Higher Education Council, 2023)
— pointing national guidance toward sustainable transformation and
alignment with quality assurance imperatives. Aligning ISO 9001
requirements with these national priorities enables universities to meet
regulatory expectations while promoting long-term institutional resilience
and social contribution (Leal Filho et al.,, 2021; Caeiro et al., 2020).
Furthermore, integrating climate governance into quality systems advances
the educational mission of universities, ensuring that sustainability is not
addressed through isolated projects but through a systematic and
institutionalized transformation (Caeiro et al., 2020).
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Overall, positioning climate change within university quality assurance
contributes to the development of sustainable governance structures,
strengthens the professional capacity of educators, and enhances student
learning outcomes. This alignment offers higher education systems a practical
and policy-oriented pathway for addressing current educational challenges
and contributes to the scientific and societal goals of national and
international quality agendas.

3. IMPLEMENTATION OF ISO 9001:2015/AMD 1: 2024
CLIMATE CHANGE CLAUSES IN HIGHER EDUCATION
INSTITUTIONS

3.1. Defining the Climate Change Context (Clause 4.1)

Under Clause 4.1 of ISO 9001:2015/Amd 1:2024, the first step for
universities is to determine the institutional context of climate change in a
comprehensive manner (ISO, 2024a). This analysis includes both internal and
external environmental factors that influence educational processes,
teaching—learning environments, and institutional performance. Internal
factors consist of campus infrastructure, energy consumption, waste
management practices, academic programs, and research activities, while
external factors encompass national and international climate policies, legal
obligations, and societal expectations shaped by environmental risks. In terms
of academic functions, this clause encourages universities to embed climate-
related themes into curriculum development, research agendas, awareness
programs, and student-cantered sustainability projects. Administrative
operations are expected to implement climate-adaptive strategies such as
energy-efficient facility management, sustainable procurement, and waste
minimization. Monitoring key indicators—such as energy performance,
carbon emissions, and water use—allows universities to measure institutional
exposure to climate risks. The systematic identification of direct and indirect
climate impacts creates the foundation for aligning quality management
systems with institutional sustainability goals and educational mission (Idan,
2025).
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3.2. Identifying Stakeholder Expectations Regarding Climate
Change (Clause 4.2)

Clause 4.2 requires universities to analyse the expectations of
stakeholders associated with climate change in a systematic and inclusive
manner (ISO, 2024a). In higher education, stakeholders include students,
academic staff, management bodies, administrative personnel, alumni,
industry representatives, accreditation agencies, and the wider public (Giller,
2023). Understanding their expectations is critical not only for institutional
accountability but also for improving student learning outcomes, teaching
quality, and stakeholder engagement. Universities may use surveys,
interviews, workshops, and participatory governance mechanisms—such as
advisory boards—to assess stakeholder perspectives. Sustainability reports
and environmental performance indicators also provide essential reference
data (Ludusanu et al., 2025). Integrating these expectations into strategic
planning, program design, and quality assurance processes ensures that
climate-focused governance evolves into a transparent and inclusive system.

3.3. Identification of Risks and Opportunities (Clause 6.1)

Clause 6.1 mandates the identification of risks and opportunities arising
from climate change and their influence on higher education operations (ISO,
2024a). These may include physical disruptions to facilities, increased energy
demands, compliance obligations stemming from regulatory changes, and
reputational risks linked to sustainability performance (Ludusanu et al., 2025;
Leiber, 2018). At the same time, opportunities arise in renewable energy use,
campus decarbonization initiatives, and green transformation projects such as
sustainable building design and circular economy practices. These actions
directly contribute to the creation of safer, climate-resilient learning
environments and resource-efficient academic operations. Tools such as
SWOT analysis, environmental impact assessment, and scenario planning
support universities in anticipating potential disruption and aligning quality
objectives with sustainability-driven improvements in educational continuity
and institutional resilience (Markulik, Solc and Blasko, 2024).
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3.4. Defining Quality Policies and Environmental Objectives
(Clause 6.2)

Clause 6.2 requires universities to establish measurable and achievable
quality policies that explicitly support climate-aligned sustainability goals
(ISO, 2024a). This involves top management commitment to environmental
responsibility as part of academic excellence and student-centered
development. Objectives such as carbon footprint reduction, energy
efficiency improvements, and responsible water use can be aligned with
learning environments, campus services, and academic operations. Using
SMART criteria ensures climate objectives remain traceable and
performance-oriented (Ogbeiwi, 2017). Effective communication of these
policies among students, academic staff, and administrative units facilitates
shared ownership of sustainability targets and reinforces institutional culture
change.

3.5. Establishing Operational Controls (Clause 8)

Clause 8 emphasizes implementing operational controls to ensure
activities are aligned with environmental sustainability goals (ISO, 2024a). In
universities, this relates to teaching, research, campus life, and administrative
processes. Energy-efficient building management, smart control
technologies, renewable energy integration, and carbon-neutral campus
strategies directly support both environmental and educational performance
by providing healthier and resource-conscious learning spaces. Waste
prevention, recycling programs, and responsible hazardous waste
management strengthen sustainability awareness among students and staff.
Sustainable transportation solutions—such as pedestrian-friendly campus
design, bicycle networks, and electric mobility—help reduce emissions while
promoting an environmentally responsible student experience. Operational
controls should be consistently monitored and improved to enhance both
campus sustainability and educational quality.
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3.6. Performance Monitoring and Evaluation (Clause 9)

Clause 9 requires universities to monitor measurable performance
indicators related to climate change—such as energy use, carbon emissions,
and waste generation—and to relate them to quality improvement cycles
(ISO, 2024a). Tracking these indicators helps universities evaluate whether
climate-related goals have been achieved and supports internal decision-
making to improve program delivery, learning environments, and
institutional sustainability scores (Fahim, Tan, Naz, Ain and Bazai, 2021).
Reliable data, inter-unit coordination, and stakeholder participation are key to
ensuring performance results guide the enhancement of educational outcomes
and governance transparency.

3.7. Continuous Improvement Processes (Clause 10)

Clause 10 emphasizes cultivating a continuous improvement culture
within the quality management system, requiring regular review and
refinement of climate-responsive strategies (ISO, 2024a). For universities,
this means making sustainability initiatives a permanent component of
institutional transformation, not a temporary project approach (Durmus
Senyapar and Bayindir, 2024). Performance data should inform improvement
plans in teaching—learning processes, campus operations, and student
engagement activities. Continuous improvement encourages innovation and
promotes active involvement from both academic staff and students through
training programs and awareness campaigns. As a result, the quality
management system becomes a governance tool that advances educational
innovation, environmental responsibility, and long-term institutional
development simultaneously.

4. DOCUMENTATION SYSTEM AND REQUIREMENTS
WITHIN IMPLEMENTATION PROCESSES

4.1. Formalization of Policies and Procedures

The ISO 9001:2015/Amd 1:2024 standard requires universities to
formally document their climate change commitments within the quality
management system (ISO, 2024a). This ensures that sustainability principles
are not implemented through temporary initiatives but instead become
institutional values supporting teaching and learning quality. Annual reviews
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of existing policies strengthen continuity, while transparent communication
of these documents to students, academic personnel, and administrative units
enhances awareness and participation in sustainability practices (Manatos,
Sarrico and Rosa, 2017).

Quality procedures define operational responsibilities and
implementation mechanisms for climate-related objectives (Leiber, 2018).
Incorporating processes related to energy-efficient buildings, sustainable
procurement, carbon reduction, and waste management into procedures
ensures systematic control of environmental impacts in educational
environments. Clear assignment of responsibilities through a matrix and
continuous monitoring of performance indicators support institutional
accountability (Table 4). Additionally, document management systems
guarantee the secure storage and accessibility of the latest versions of climate-

related records, enabling reliable and traceable decision-making.

Table 4. Implementation Steps of Policies and Procedures

Implementation .. . . Performance
Step Description Responsible Units Indicators
change and sustamapility | RECORE QUYL
Policy Design and nee sustan y Coordination Office, 011cy appro
policy and obtaining date, number of
Approval Strategy

approval from the senate
and board

Development Office

revisions

Dissemination to
Stakeholders

Communicating the policy
to academic and
administrative units,
students, and campus

Academic Units,
Quality Coordination
Office, Student

Number of
information
meetings, access

stakeholders Affairs rate (%)
Deployment of energy- Construction and
Implementation of efficient building use, Technical Reduction in energy
Operational waste separation, Department, consumption (%),
Procedures sustainable procurement, Procurement, recycling rate (%)

and transportation plans

Transportation Unit

Establishment of

Digital management of
climate and sustainability

Quality Coordination

Access rate to
updated documents

Document . Office, Information o

documents, version (%), number of
Management Technology . .

control, and access incorrect/missing
System S Department

authorization documents
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Regular measurement of

Quality Coordination

Number of annual

Monitoring and performance indicators, Office, reports, number of
Evaluation preparation of climate Environmental improvement
performance reports Commission suggestions
. Revising policies and . . Number of revised
Continuous & poricies All Units, Quality
procedures based on .. documents, number
Improvement Coordination Office

performance results

of new initiatives

4.2. Climate Change Risk Analyses and Assessments

Regular documentation of climate-related risks and opportunities—
guided by internal and external environmental conditions—creates a
foundation for strategic educational planning and resource allocation (ISO,
2024a; Fahim et al., 2021). These analyses improve academic continuity by
anticipating disruptions that may affect learning environments, digital
infrastructure, and student well-being. By integrating both quantitative and
qualitative data, universities can prioritize climate risks using probability—
impact scoring and ensure preventive actions for high-risk areas.
Opportunities such as renewable energy adoption, ecological campus design,
and sustainable transportation systems strengthen sustainability competencies
within the university community (Table 5).

Table 5. Sample ISO 9001:2015/Amd 1:2024 Climate Risk Analysis Matrix

Risk / L . " Priority Score  Corrective
Opportunity Area Description R (P xI) Measures
Energy Rising energy use LED conversion,
Consumption in buildings and 5 20 installation of smart
Increase laboratories energy system

Ifil(():rrrtltased €0 Electric vehicle
Carbon Emissions . 5 15 infrastructure, public

transportation, .. f

. transit incentives
energy, and heating
. Waste segregation

Waste Generation High levels of non- 4 16 system, composting

recyclable waste :

practices
. High water Rainwater

Excessive Water consumption in .

S 4 12 harvesting, grey
Use irrigation and

X water reuse

laboratories
Renewable Energy  Installation of Feasibility studies,
Potential rooftop solar 5 20 pilot project
Opportunity panels implementation
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Green Campus Biodiversity Use of native plant
. enhancement .
Practices . 3 4 12 species, green space
Opportunity ccological management plan
PP landscaping
Sustainable . Bicycle parking,
Transportation Blcycle lanes and 4 4 16 student incentive
. sharing systems
Opportunity programs

P*: Probability; I*: Impact

4.3. Performance Monitoring and Measurement Records

The systematic monitoring and documentation of environmental
performance indicators enable universities to evaluate the effectiveness of
their climate mitigation strategies and their impact on educational quality
(Amrina and Imansuri, 2015). Data on energy consumption, carbon
emissions, water use, and waste generation should be transformed into
periodic reports and visual analyses to foster evidence-based institutional
improvement. Transparent publication of results under “Climate Change
Performance Reports” enhances governance reliability and encourages
student and staff engagement (Table 6).

Table 6. Sample Climate Change Performance Indicators in Universities

Unit of

Perfo.r mance Definition Measureme Responsible Unit Reporting
Indicator nt Format
Ener Total annual energy Construction and Energy
& consumption of the kWh/year  Technical Performance

Consumption . . .

university Services Unit Report

Greenhouse gas .

L Environment and
.. emissions from tons COze / N Carbon Inventory

Carbon Emissions R Sustainability

activities (GHG year . Report

Unit
Protocol)
Amount of water .
. . Construction and
Water used in academic 5 . Water Use
. . . m?® / year Technical .
Consumption and administrative . . Analysis Report
R, Services Unit

buildings

Total waste Cleaning Services
Waste generated and tons / year, and Waste and
Management percentage of waste % recycled  Environmental Recycling Report

recycled

Management Unit
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Proportion of

Share of Energy Source
renewable sources o Energy Lo
Renewable . % .. Distribution
in total energy Management Unit
Energy - Report
consumption
Sustainable Rate (.)f blcycle, . Transportation
. electric vehicle, and o Transportation .
Transportation . % . .. Sustainability
public transport use and Logistics Unit
Rate - - Report
in campus mobility
n spa T Environmental
Green Space glreiia zsllc)rg:slilie m? / person Parks and La:l,zls(z:a i?l
Ratio P p Gardens Unit ping
campus Report
Number of climate
. inability- Research an .
Academic and sustainability Number / esearc d Academic
Participation related rescarch year Projects Activity Report
projects, seminars, Coordination Unit
events

4.4. Training and Awareness Records

Training and awareness activities are essential to embed climate literacy
into university culture (ISO, 2024a). Documenting seminars, workshops,
online trainings, and field practices ensures measurable development of both
academic staff and students. Tracking participation rates, knowledge gains,
and satisfaction levels supports the continuous improvement of sustainability
education. Hybrid and interactive activities help expand outreach and
improve engagement, building environmentally responsible behaviours. Best
practices—such as student-led sustainability projects—should be shared to
inspire replication within and across institutions (Table 7).

Training and awareness activities are essential to embed climate literacy
into university culture (ISO, 2024a; Leal Filho et al., 2020). Documenting
seminars, workshops, online trainings, and field practices ensures measurable
development of both academic staff and students (Lozano, Lukman, Lozano,
Huisingh, and Lambrechts, 2013). Tracking participation rates, knowledge
gains, and satisfaction levels supports the continuous improvement of
sustainability education (Wiek, Withycombe and Redman, 2011). Hybrid and
interactive activities help expand outreach and improve engagement, building
environmentally responsible behaviours (Leal Filho et al.,, 2020). Best
practices—such as student-led sustainability projects—should be shared to
inspire replication within and across institutions (Table 7).
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Table 7. Climate Change Training and Awareness Records within the Quality

Management Framework

Training Scope Performance Documentation /
ini u i
Activity Type Target Group & Scop Indicators .
/ Content Evidence
(KPIs)
Climate
. policies, ISO
. Acad d L .
Seminar / ca .e r.mc ar.1 9001:2024 Participation rate Attendance list,
Administrative . .
Workshop Staff requirements (%) presentation files
sustainability
principles
Energy
Student ffici ,
en Undergraduate ethiciency. . Student feedback ~ Course syllabus,
Awareness waste reduction,
Students score feedback reports
Program green campus
culture
Energy
management Trainin
Technical Maintenance and systems, waste Reduction in . £
Training Facility Teams segregation. energy use (%) certificates,
y ’ Y inspection forms
water
conservation
Strategic
. li t of . .
Leadershi University :liitenozls Policy integration Meeting minutes,
rshi ; rati
. p Leadership & . g ¥ mice updated QMS
Briefing with rate .
Rectorate o policy
institutional
quality policy
Local climate
. initiatives, M da of
Community External fmrha 1ves. Number of ermorat a. °
collaboration . Understanding,
Outreach Stakeholders . partnerships .
for sustainable media coverage
practices
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4.5. Documentation of Corrective Actions

In universities, all corrective actions addressing nonconformities and
improvement opportunities identified in climate change-related processes
must be systematically documented and regularly monitored (ISO, 2024a).
These records strengthen transparency and accountability while ensuring the
effective operation of the continuous improvement cycle (PDCA). For
example, measures taken when energy consumption exceeds defined targets
or strategies developed to address shortcomings in waste management should
be reported within this scope. In this way, an institutional memory is created
to support the continuous monitoring and enhancement of performance.

4.6. Records on Communication and Stakeholder Engagement

In the process of managing climate change, it is crucial for universities
to systematically document all communication activities with relevant
stakeholders, including meetings, collaborations, and received feedback
(IS0, 2024a).

The Context of the Organization and Stakeholder Analysis Report
provides a detailed assessment of the university’s internal and external
environmental conditions, the impacts of climate change on institutional
operations, and stakeholder expectations. Within this analysis, the SWOT
(Strengths, Weaknesses, Opportunities, Threats) and PESTEL (Political,
Economic, Social, Technological, Environmental, and Legal) methods can be
used to comprehensively evaluate the current situation (Citilci and Akbalik,
2019). Internal stakeholders include academic staff, students, and
administrative personnel, whereas external stakeholders comprise local
governments, non-governmental organizations, suppliers, and alumni. The
differences in expectations and priorities among these stakeholders are
reported and integrated into strategic planning processes.

Through the Stakeholder Communication and Feedback Records
document, universities record the communication channels established with
stakeholders on climate change issues and the feedback collected through
these channels. Examples include suggestions from student clubs, meetings
with local governments, and national or international collaborations. It should
also be clearly stated how the received feedback is evaluated and reflected in
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institutional policies and strategies. These transparent communication and
participation processes strengthen internal and external collaboration in
addressing climate change and enhance the effectiveness of sustainable
management practices (Milovanovi¢, Paunovi¢ and Casadesus, 2023).

4.7. Environmental Objectives Document

This document ensures the integration of sustainability objectives with
the quality policy. The objectives are defined according to the SMART
criteria—Specific, Measurable, Achievable, Realistic, and Time-bound
(Ogbeiwi, 2017).

To enable effective monitoring and evaluation of the established
environmental objectives, performance indicators are developed and
reviewed at regular intervals. This process, in line with the principle of
continual improvement under ISO 9001, allows for the analysis of progress
toward objectives and the revision of targets when necessary (ISO, 2024a).
Performance data should be discussed during strategic management meetings,
where responsibility allocation and resource planning among relevant units
are updated accordingly. In this context, sustainability objectives evolve from
static documentation into a dynamic management tool (Table 8).
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Table 8. Institutional Environmental Objectives and Monitoring Framework

Obiecti SMART Performance Status Progress (%)
jectives Criteria Indicators (KPIs) Comments g °
. Specific,
ieiﬁttiloga?f Measurable Annual carbon A 7% reduction 35% progress
s N Achievable emission (tons of achieved in the o prog

carbon footprint

toward target

by 20% l;gzrlllcsitlc Time-  CO») first year
Recycling
. L infrastructure
Recycling of Defined in line . . N
50% of total with SMART  Recycling rate (%)~ CStablished; 40% progress
. awareness toward target
campus waste criteria campaign
launched
Increase Specific
rencwable . Measurable Pilot solar N
energy share in . Renewable energy . . 25% progress
total Achievable ratio (%) installation toward target
. Realistic Time- ¢ completed g
consumption by bound
15%

Reduce water

. 1 0,
consumption SMART-based Average wateg use Leak detetct.lc')n 10% progress
per capita by per person (m*/year) program initiated  toward target
10%

4.8. Internal Audit and Management Review Reports

Internal audit reports are fundamental tools for evaluating the extent to
which universities meet their climate-related objectives and ISO 9001
requirements (ISO, 2024a). These reports not only present environmental
performance data but also identify nonconformities and areas for
improvement. Audits should be systematically planned and conducted to
cover all academic and administrative units (Gokoglan, Borutecene and
Bilen, 2023). In management review meetings, top management considers
these audit results to assess the achievement of objectives. Minutes should
include performance analyses, deviations between actual results and targets,
and corrective recommendations.
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RESULTS AND POLICY IMPLICATIONS

This study demonstrates that integrating climate change considerations
into the Quality Management Systems (QMS) of higher education institutions
(HEIs) through the ISO 9001:2015/Amd 1:2024 amendment is both feasible
and strategically transformative. The inclusion of climate-related
requirements into the institutional context, stakeholder analysis, risk—
opportunity —assessment, performance monitoring, and continuous
improvement mechanisms establishes a strong foundation for sustainability
governance within universities. The results indicate that embedding
environmental dimensions into the quality system contributes to enhanced
operational efficiency, reduction of institutional carbon footprints, and
stronger accountability structures.

From an educational quality perspective, the integration of climate
change into QMS supports curriculum enhancement, improves learning
environments, and fosters climate literacy among students. When
sustainability becomes an embedded objective within academic programs,
universities can raise graduates who possess future-oriented competencies
such as environmental awareness, problem-solving skills, and responsible
citizenship. Professional development initiatives for academic staff, aligned
with continuous improvement principles, also reinforce pedagogical
innovation and resilience in teaching practices.

The findings highlight that stakeholder participation mechanisms
within QMS enhance the transparency and legitimacy of climate governance.
Students, educators, administrators, alumni, and external partners actively
contribute to sustainability decisions, supporting a more inclusive and
collaborative campus culture. This participatory approach strengthens the
effectiveness of institutional climate policies and increases acceptance of
environmental actions.

In the context of national policy priorities, the results demonstrate
alignment with Tiirkiye’s strategic agendas, such as the YOK 2030 Vision
and the 12th National Development Plan, which emphasize climate
adaptation, resource efficiency, and digital transformation in higher

47



Trakya University
Journal of Quality and Strategy Management
January 2026 Volume 6 Issue 1 (19-58)

education. Integrating ISO 9001 climate clauses allows universities to meet
emerging regulatory expectations while enhancing their role as societal
leaders in sustainability. Alignment with the Sustainable Development Goals
(SDG 4 and SDG 13) further positions HEIs as key actors advancing both
environmental responsibility and educational excellence.

These results collectively indicate that the amended ISO 9001 standard
provides a practical roadmap for higher education institutions to
institutionalize climate action and transform sustainability objectives into
measurable outcomes. Strengthened documentation, monitoring, and
reporting practices create credible evidence for accreditation processes,
public accountability, and international visibility. Therefore, universities are
encouraged to:

e Integrate climate-focused quality objectives into strategic and
academic planning,

e KEstablish structured mechanisms for student and educator
involvement in sustainability governance,

e Use performance indicators linking environmental and educational
outcomes,

e Allocate resources for innovation in green campus transformation,

e Develop nationally scalable model practices that can support other
institutions.

Taken together, climate-responsive QMS implementation promotes
institutional resilience, enhances educational quality, and contributes
significantly to national and global sustainability goals. With ISO
9001:2015/Amd 1:2024 as a governance framework, universities can adopt a
proactive and integrated response to the climate crisis, ensuring that their
operations, academic missions, and societal responsibilities align with a
sustainable future.

* Policy Recommendations: To ensure effective implementation,
higher education authorities should embed climate adaptation and mitigation
targets within institutional quality assurance frameworks that directly support
student learning outcomes. Regulatory bodies and national policymakers can
promote this process by introducing financial and tax incentives for
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universities that demonstrate measurable improvements in energy efficiency,
carbon reduction, and sustainability performance.

The establishment of a centralized national climate performance
platform—including indicators such as carbon footprint, energy use, waste
management, and water efficiency—would enable sector-wide benchmarking
and greater transparency, strengthening accountability within external
evaluations and accreditation processes.

Integrating sustainability and climate change topics into curricula,
teacher training programs, and pedagogical development activities will
enhance the educational capacity of universities to equip graduates with
sustainability-oriented competencies. Expanding international cooperation,
especially through joint research, academic exchange, and global green
campus initiatives, can accelerate the dissemination of model practices and
reinforce Tiirkiye’s alignment with international climate and quality
standards.

* Strategic and Institutional Outcomes: The results of this study
reveal that integrating climate-oriented practices into QMS yields significant
institutional, educational, and societal outcomes.

Institutional Outcomes: The systematic monitoring of climate impacts
promotes energy efficiency, reduces greenhouse gas emissions, and enhances
campus sustainability through measurable key performance indicators,
supporting data-driven strategic decision-making.

Educational Outcomes: Embedding climate change management into
quality structures enhances environmental literacy among students, supports
interdisciplinary skill development, and strengthens the pedagogical capacity
of academic staff, making sustainability an integral part of the learning
environment.

Societal Outcomes: HEIs emerge as influential actors contributing to
national and regional climate policies, informing public awareness, and
shaping stakeholder behaviour toward sustainability, reinforcing their role as
knowledge leaders and agents of change.
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CONCLUSION

The 2024 amendment to ISO 9001 represents a transformative
milestone for quality governance in higher education institutions. By
formalizing climate change considerations within the organizational context,
the standard provides a coherent, evidence-based mechanism through which
universities can align quality assurance processes with sustainability goals.

This approach shifts quality management in higher education from
procedural compliance toward strategic climate action, supporting long-term
institutional resilience, environmental accountability, and educational
excellence. Universities implementing this integration can position climate
governance as a core component of academic planning, stakeholder
participation, and continuous improvement systems.

Ultimately, this framework contributes to the institutionalization of
climate-responsive governance in higher education, ensuring that universities
are not only centres of teaching and research but also leading agents of
sustainability transformation within national and global development
agendas.

Ethics Committee Approval

It has been declared that the research is one of the researches that do not
require ethics committee permission.

Declaration of Conflict of Interest and Financial Contribution

No conflict of interest and financial contributions were declared by the
author.

Author Contribution

Fiisun Eyidogan (30%): Research design, writing, critical review and
research infrastructure support. Dilek Yalcin (35%): Research design,
literature review, data analysis, writing and publication process. ilkay
Acikgdz Erkaya (20%): Literature review, writing and critical review.
Yagmur Erikel Yilmaz (15%): Literature review and writing.

50



Trakya Universitesi Kalite ve Strateji Yonetimi Dergisi
Ocak 2026 Cilt 6 Say1 1 (19-58)
DOI: 10.56682/ksydergi. 1851175
Derleme Makalesi/ Review Article

REFERENCES

Abbas, J. (2020). Impact of total quality management on corporate green
performance through the mediating role of corporate social
responsibility. Journal of Cleaner Production, 242, 118458.
https://doi.org/10.1016/].jclepro.2019.118458

Almeida, D., Pradhan, N. & Muniz, J. Jr. (2018). Assessment of ISO
9001:2015 implementation factors based on AHP: Case study in the
Brazilian automotive sector. International Journal of Quality and
Reliability Management, 35(7), 1343-1359.
https://doi.org/10.1108/IJQRM-12-2016-0228

Amrina, E. & Imansuri, F. (2015). Key performance indicators for sustainable
campus assessment: A case of Andalas University. In M. Gen, K. Kim,
X. Huang ve Y. Hiroshi (Ed.), Industrial engineering, management
science and applications 2015 (Lecture Notes in Electrical
Engineering, Cilt 349, SS. 13-21). Springer.
https://doi.org/10.1007/978-3-662-47200-2_2

Aung, P., & Hallinger, P. (2023). Research on sustainability leadership in
higher education: A scoping review. International Journal of
Sustainability  in  Higher  Education, 24(3),  517-534.
https://doi.org/10.1108/IJSHE-09-2021-0367

Bauer, M., Niedlich, S., Rieckmann, M., Jaeger, L. & Bormann, 1. (2020).
Interdependencies of culture and functions of sustainability governance
at higher education institutions. Sustainability, 12(7), 2780.
https://doi.org/10.3390/sul12072780

Bui, H. T. M., Bui, T. & Pham, B. T. (2024). The role of higher education in
achieving sustainable development goals: An evaluation of motivation
and capacity of Vietnamese institutions. The International Journal of
Management Education, 22(3), 101088.
https://doi.org/10.1016/j.ijme.2024.101088

Caeiro, S., Sandoval Hamon, L. A., Martins, R., & Bayas Aldaz, C. E. (2020).
Sustainability Assessment and Benchmarking in Higher Education

51



https://doi.org/10.1016/j.jclepro.2019.118458
https://doi.org/10.1108/IJQRM-12-2016-0228
https://doi.org/10.1007/978-3-662-47200-2_2
https://doi.org/10.1108/IJSHE-09-2021-0367
https://doi.org/10.3390/su12072780
https://doi.org/10.1016/j.ijme.2024.101088

Trakya University
Journal of Quality and Strategy Management
January 2026 Volume 6 Issue 1 (19-58)

Institutions—A  Critical ~ Reflection. Sustainability, 12(2),  543.
https://doi.org/10.3390/su12020543

Citilci, T. & Akbalik, M. (2019). The importance of PESTEL analysis for
environmental scanning process. In H. Calik (Ed.), Handbook of
research on contemporary approaches in management and
organizational strategy (ss. 325-341). 1GI Global. 10.4018/978-1-
7998-2559-3.ch016

Clarke, A. & Kouri, R. (2009). Choosing an appropriate university or college
environmental management system. Journal of Cleaner Production,
17(11), 971-984. https://doi.org/10.1016/j.jclepro.2009.02.019

Denham, T., Stokes, A. & Rickards, L. (2025). How well are universities
adapting to climate change? Insights from Australia. Climate Policy.
Advance online publication.

https://doi.org/10.1080/14693062.2024.2447479

Disterheft, A., Caeciro, S., Azeiteiro, U. M., & Leal Filho, W. (2015).
Sustainable universities — A study of critical success factors for

participatory approaches. Journal of Cleaner Production, 106, 11-21.
https://doi.org/10.1016/].jclepro.2014.01.030

Durmus Senyapar, H. N. & Bayindir, R. (2024). Quality assurance in higher
education in the 21st century: Strategies and practices for new
generation universities. Higher Education Governance and Policy,
5(2), 115-133. https://doi.org/10.55993/hegp.1573331

El Fadel, H. & Merzouki, M. (2024). ISO 14001 environmental standard:
Process approach and identification of environmental aspects and
impacts. International Journal of Innovative Research in
Multidisciplinary Education, 3(4), 687-692.
https://doi.org/10.58806/ijirme.2024.v3i4n24

Fahim, A., Tan, Q., Naz, B., Ain, Q. U. & Bazai, S. U. (2021). Sustainable
higher education reform quality assessment using SWOT analysis with
integration of AHP and entropy models: A case study of Morocco.
Sustainability, 13, 4312. https://doi.org/10.3390/sul3084312

52


https://doi.org/10.3390/su12020543
https://doi.org/10.4018/978-1-7998-2559-3.ch016
https://doi.org/10.4018/978-1-7998-2559-3.ch016
https://doi.org/10.1016/j.jclepro.2009.02.019
https://doi.org/10.1080/14693062.2024.2447479
https://doi.org/10.1016/j.jclepro.2014.01.030
https://doi.org/10.55993/hegp.1573331
https://doi.org/10.58806/ijirme.2024.v3i4n24
https://doi.org/10.3390/su13084312

Trakya Universitesi Kalite ve Strateji Yonetimi Dergisi
Ocak 2026 Cilt 6 Say1 1 (19-58)
DOI: 10.56682/ksydergi. 1851175
Derleme Makalesi/ Review Article

Ferreira, C. S., Poltronieri, C. F., & Gerolamo, M. C. (2019). ISO 14001:2015
and ISO 9001:2015: Analyse the relationship between these
management systems standards and corporate sustainability. Gestdo &
Producgdo, 26(4), €3906. https://doi.org/10.1590/0104-530X3906-19

Francisco, F. E., Costa, A. C. F., Sampaio, P. A. C. A., Domingues, P. & de
Oliveira, O. J. (2024). Implementation and improvement of integrated
management systems: Recommendations for their adaptation to the ISO
high-level structure. Cleaner Environmental Systems, 15, 100227.
https://doi.org/10.1016/j.cesys.2024.100227

Gamit, A. M., Santos, A. R., Armas, K. L., & Villegas, M. N. (2024).
Implementation of ISO 9001:2015 in state universities and colleges: A
quality management, organizational performance, and legal framework.
Corporate  Law &  Governance  Review, 6(4), 94-102.
https://doi.org/10.22495/clgrv6i4p9

Giller, P. (2023). Quality assurance in higher education: Where do we go
from here? Quality and Qualifications Ireland.
https://www.qqi.ie/sites/default/files/2023-12/quality-assurance-in-
higher-education-where-do-we-go-from-here-2023.pdf

Gokoglan, K., Borutecene, Y. & Bilen, A. (2023). A study on university
staff’s perspective on the harmonization of the internal audit system
within the framework of international internal auditing standards.
Journal of Economics, Finance and Accounting, 10(2), 65-75.
https://doi.org/10.17261/Pressacademia.2023.1729

Idan, M. F. (2025). Implementation of ISO 9001:2015: Quality management
system in the university by a verification method. Accreditation and
Quality Assurance, 30, 183—193. https://doi.org/10.1007/s00769-024-
01629-3

Intergovernmental Panel on Climate Change. (2023). Climate change 2023:
Synthesis  report.  IPCC.  https://doi.org/10.59327/IPCC/AR6-
9789291691647

53


https://doi.org/10.1590/0104-530X3906-19
https://doi.org/10.1016/j.cesys.2024.100227
https://doi.org/10.22495/clgrv6i4p9
https://www.qqi.ie/sites/default/files/2023-12/quality-assurance-in-higher-education-where-do-we-go-from-here-2023.pdf
https://www.qqi.ie/sites/default/files/2023-12/quality-assurance-in-higher-education-where-do-we-go-from-here-2023.pdf
https://doi.org/10.17261/Pressacademia.2023.1729
https://doi.org/10.1007/s00769-024-01629-3
https://doi.org/10.1007/s00769-024-01629-3
https://doi.org/10.59327/IPCC/AR6-9789291691647
https://doi.org/10.59327/IPCC/AR6-9789291691647

Trakya University
Journal of Quality and Strategy Management
January 2026 Volume 6 Issue 1 (19-58)

International Organization for Standardization. (2024a). ISO 9001:2015/Amd
1:2024 — Quality management systems — Requirements — Amendment
1: Climate change considerations. ISO.
https://www.iso.org/standard/85430.html

International Organization for Standardization. (2024b). Auditing climate
change issues in ISO 9001 (ISO/TC 176 Auditing Practices Group).
https://committee.iso.org/files/live/sites/tc176/files/PDF%20APG%20
New%20Disclaimer%2012-
2023/APG%20Auditing%20Climate%20Change%20issues%20FINA
L%203-19-2024%20Rev%201.pdf

International Organization for Standardization. (2015). ISO 14001:2015 —
Environmental management systems — Requirements with guidance
for use. ISO. https://www.iso.org/standard/60857.html

International Organization for Standardization ve International Accreditation
Forum. (2024). ISO-IAF joint communique: Management systems
standards.
https://www.iso.org/files/live/sites/isoorg/files/standards/popular_stan
dards/management systems/ISO-
1AF%?20J0int%20Communique%20Feb%202024.pdf

Igbal, S., Taib, C. A. B., Allumi, N. A., & Abbas, M. (2025). Quality-driven
education: Analyzing the effects of ISO 9001 quality management
principles on university performance. Journal of Cultural Analysis and
Social Change, 10(4), 1146-1159.
https://doi.org/10.64753/jcasc.v10i4.2994

Leal Filho, W., Salvia, A. L., Frankenberger, F., Akib, N. A. M., Brandli, L.
L., Disterheft, A., Olooto, F. M., & Kovaleva, M. (2021). Governance
and sustainable development at higher education institutions.
Environment, Development and Sustainability, 23(4), 6002—6020.
https://doi.org/10.1007/s10668-020-00859-y

Leal Filho, W., Eustachio, J. H. P. P., Caldana, A. C. F., Will, M., Lange
Salvia, A., Rampasso, 1. S., Anholon, R., Platje, J., & Kovaleva, M.
(2020). Sustainability leadership in higher education institutions: An

54


https://www.iso.org/standard/85430.html
https://www.iso.org/standard/60857.html
https://doi.org/10.64753/jcasc.v10i4.2994
https://doi.org/10.1007/s10668-020-00859-y

Trakya Universitesi Kalite ve Strateji Yonetimi Dergisi
Ocak 2026 Cilt 6 Say1 1 (19-58)

DOI: 10.56682/ksydergi. 1851175
Derleme Makalesi/ Review Article

overview  of  challenges. Sustainability, 12(9), 3761.
https://doi.org/10.3390/su12093761

Leiber, T. (2018). Impact evaluation of quality management in higher
education: A contribution to sustainable quality development in
knowledge societies. European Journal of Higher Education, 8(3),
235-248. https://doi.org/10.1080/21568235.2018.1474775

Li, H. M., Wang, X. C., Zhao, X. F. & Q1, Y. (2021). Understanding systemic
risk induced by climate change. Advances in Climate Change Research,
12(3), 384-394. https://doi.org/10.1016/j.accre.2021.05.006

Ludusanu, S., Fertu, D. L., Tinica, G. & Gavrilescu, M. (2025). Integrated
quality and environmental management in healthcare: Impacts,
implementation, and future directions toward sustainability.
Sustainability, 17(11), 5156. https://doi.org/10.3390/sul7115156

Lozano, R., Lukman, R., Lozano, F. J., Huisingh, D., & Lambrechts, W.
(2013). Declarations for sustainability in higher education: Becoming
better leaders through addressing the university system. Journal of
Cleaner Production, 48, 10-19.
https://doi.org/10.1016/j.jclepro.2011.10.006

Madzik, P., Budaj, P. & Chocholékova, A. (2018). Practical experiences with
the application of corporate social responsibility principles in a higher
education environment. Sustainability, 10(6), 1736.
https://doi.org/10.3390/sul0061736

Manatos, M. J., Sarrico, C. S. & Rosa, M. J. (2017). The integration of quality
management in higher education institutions: A systematic literature
review. Total Quality Management and Business Excellence, 28(1-2),
159-175. https://doi.org/10.1080/14783363.2015.1050180

Markulik, S., Solc, M. & Blasgko, P. (2024). Use of risk management to
support business sustainability in the automotive industry.
Sustainability, 16(10), 4308. https://doi.org/10.3390/sul6104308

55


https://doi.org/10.3390/su12093761
https://doi.org/10.1080/21568235.2018.1474775
https://doi.org/10.1016/j.accre.2021.05.006
https://doi.org/10.3390/su17115156
https://doi.org/10.1016/j.jclepro.2011.10.006
https://doi.org/10.3390/su10061736
https://doi.org/10.1080/14783363.2015.1050180
https://doi.org/10.3390/su16104308

Trakya University
Journal of Quality and Strategy Management
January 2026 Volume 6 Issue 1 (19-58)

Martins, Y. S., Sanches da Silva, C. E., Sampaio, P. A. da C. A. & Catalani
Gabriel, L. (2021). ISO 9001:2015 and risk-based thinking: Scientific
research insights. Total Quality Management and Business Excellence,
33(11-12), 1326-1343.
https://doi.org/10.1080/14783363.2021.1954898

Martins, Y. S., da Silva, C. E. S., & Gaudencio, J. H. D. (2021). From theory
to practice: A risk management model for SMEs in the context of ISO
9001. Production, 31, €20210036. https://doi.org/10.1590/0103-
6513.20210036

Mattos, L. K. d., Flach, L., Costa, A. M., & Moré, R. P. O. (2023).
Effectiveness and sustainability indicators in higher education
management. Sustainability, 15(1), 298.
https://doi.org/10.3390/su15010298

Milovanovi¢, V., Paunovi¢, M. & Casadesus, M. (2023). Measuring the
impact of ISO 9001 on employee and customer related company
performance.  Quality  Innovation  Prosperity, 27(1), 1-18.
https://doi.org/10.12776/QIP.v27i1.1808

Mugoni, E., Kanyepe, J. & Tukuta, M. (2024). Sustainable supply chain
management practices (SSCMPS) and environmental performance: A

systematic review. Sustainable Technology and Entrepreneurship,
3(1), 100050. https://doi.org/10.1016/j.stae.2023.100050

Ogbeiwi, O. (2017). Why written objectives need to be really SMART.
British Journal of Healthcare Management, 23(7), 324-336.
https://doi.org/10.12968/bjhc.2017.23.7.324

Ozsen, T., Uslu, B., & Aypay, A. (2023). Strategy adaptation for sustainable
quality management in universities: A systematic literature review.
Tertiary  Education and  Management,  29(4), 447-4609.
https://doi.org/10.1007/s11233-022-09098-4

Psomas, E. L. (2013). The effectiveness of the ISO 9001 quality management
system in service companies. Total Quality Management and Business
Excellence, 24(7-8), 769-781.
https://doi.org/10.1080/14783363.2013.791099

56


https://doi.org/10.1080/14783363.2021.1954898
https://doi.org/10.1590/0103-6513.20210036
https://doi.org/10.1590/0103-6513.20210036
https://doi.org/10.3390/su15010298
https://doi.org/10.12776/QIP.v27i1.1808
https://doi.org/10.1016/j.stae.2023.100050
https://doi.org/10.12968/bjhc.2017.23.7.324
https://doi.org/10.1007/s11233-022-09098-4
https://doi.org/10.1080/14783363.2013.791099

Trakya Universitesi Kalite ve Strateji Yonetimi Dergisi
Ocak 2026 Cilt 6 Say1 1 (19-58)
DOI: 10.56682/ksydergi. 1851175
Derleme Makalesi/ Review Article

Silva, C. S., Magano, J., Matos, A. & Nogueira, T. (2021). Sustainable quality
management systems in the current paradigm: The role of leadership.
Sustainability, 13(4), 2056. https://doi.org/10.3390/su13042056

Singh, A. B., Meena, H. K., Khandelwal, C., & Dangayach, G. S. (2023).
Sustainability assessment of higher education institutions: A systematic
literature  review.  Engineering  Proceedings,  37(1), 23.
https://doi.org/10.3390/ECP2023-14728

Tari, J. J., Molina-Azorin, J. F., & Heras, 1. (2012). Benefits of the ISO 9001
and ISO 14001 standards: A literature review. Journal of Industrial
Engineering and Management, 5(2), 297-322.
https://doi.org/10.3926/jiem.488

Turkish Higher Education Council. (2023). Higher education vision 2030:
Strategic objectives and transformation framework. Ankara, Tiirkiye:
Council of Higher Education. Retrieved from
https://www.yok.gov.tr/documents/documents/68¢652769d934.pdf

Tutko, M., & Wozniak, J. (2023). Integrated quality, environmental and
energy management systems in higher education institutions: A case
study approach based on ISO 9001, ISO 14001 and ISO 50001. e-
mentor,  4(101), 18-27. Retrieved from  https:/www.e-
mentor.edu.pl/_magazine/ pdf/101/art 18-

27 _Tutko_Wozniak Ementor%204 101_2023.pdf

Wiek, A., Withycombe, L., & Redman, C. L. (2011). Key competencies in
sustainability: A reference framework for academic program
development. Sustainability Science, 6(2), 203-218.
https://doi.org/10.1007/s11625-011-0132-6

Zaléniené, 1. & Pereira, P. (2021). Higher education for sustainability: A
global perspective. Geography and Sustainability, 2(2), 99-106.
https://doi.org/10.1016/j.geosus.2021.05.001

Zhang, Y., Mao, Y., Jiao, L., Shuai, C. & Zhang, H. (2021). Eco-efficiency,
eco-technology innovation and eco-well-being performance to improve

57


https://doi.org/10.3390/su13042056
https://doi.org/10.3390/ECP2023-14728
https://doi.org/10.3926/jiem.488
https://www.yok.gov.tr/documents/documents/68e652769d934.pdf
https://doi.org/10.1007/s11625-011-0132-6
https://doi.org/10.1016/j.geosus.2021.05.001

Trakya University
Journal of Quality and Strategy Management
January 2026 Volume 6 Issue 1 (19-58)

global sustainable development. Environmental Impact Assessment
Review, 89, 106580. https://doi.org/10.1016/j.eiar.2021.106580

58


https://doi.org/10.1016/j.eiar.2021.106580

