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Abstract (English)

This study is an integral part of a strategic institutional project of Politecnico di Torino,
caried out in cooperation with 1iISBE Italia, aiming to develop and implement asustainability
assessment systems specific for university campuses.

Universities known as essential institutions for global sustainability through their
implementation of environmental social and governance principles across educational
programs and operational infrastructure. The assessment tools like STARS and UI
GreenMetric because the lack of context-specific adaptation, and methodological depth faces
difficulties in their ability to measure campus sustainability assessment.

The research develops two generic frameworks named SBTool Campus for building-scale
assessment and SNTool Campus for urban-scale frameworks which stem from the
Sustainable Built Environment (SBE) Method. The methodological process consists of three
stages which include (1) evaluating existing higher education tools and indicators (2) expert
workshop-based co-design of hierarchical structures (issues, categories, criteria, indicators)
and (3) generic framework implementation on the Sustainable MED Cities (SMC) digital
platform.

With these frameworks, universities have the possibility to generate contextualized
assessment tools to conduct sustainability performance assessments at different scales
supporting both local and international sustainability goals. The SBTool and SNTool Campus
frameworks emerged from evidence-based procedures and participatory validation to advance
integrated transparent adaptable tools for sustainability governance in higher education
institutions.

In realtion to the Italian context, the two generic frameworks (SBTool and SNTool Campus)
will be used to develop a version of the public national assessment system Protocollo ITACA
for campus buildings and urban areas. ITACA is the Federation of the Italian Regions
supporting the Conference of the Regions in the field of sustainability. Protocollo ITACA is
an institutional assessment and certification system used by regional and public authorities to
support their policies and initiatives for improving the sustainability of the built environment.

Keywords: Sustainable campus; SBTool Campus; SNTool Campus; Sustainable Built
Environment (SBE) Method; Protocollo ITACA; University sustainability assessment; Multi-
criteria evaluation; Higher Education Institutions (HEIs); Institutional sustainability
governance; Digital assessment platform.



Abstract (Italian)

Questo studio ¢ parte integrante di un progetto istituzionale strategico del Politecnico di
Torino, condotto in cooperazione con 1iSBE Italia, volto a sviluppare e implementare un
sistema di valutazione della sostenibilita’ specifico per i campus universitari.

Le universita sono attori di primo piano per la promozione dei princiopi della sostenibilita,
attraverso la loro applicazione e inclusione nei programmi formativi e nella progettazione e
gestione delle infrastrutture accademiche. Strumenti di valutazione come STARS e Ul
GreenMetric incontrano difficolta nella misurazione della sostenibilita dei campus a causa
della mancanza di adattamento al contesto, del dettaglio spaziale e della profondita
metodologica.

La ricerca sviluppa due quadri generici denominati SBTool Campus per la valutazione alla
scala dell’edificio e SNTool Campus per la valutazione alla scala urbana, entrambi derivati
dal Metodo per I’Ambiente Costruito Sostenibile (SBE Method). Il processo metodologico si
articola in tre fasi: (1) valutazione degli strumenti e indicatori esistenti per I’istruzione
superiore, (2) co-progettazione tramite workshop esperti della struttura gerarchica (temi,
categorie, criteri, indicatori), e (3) implementazione dei quadri generici sulla piattaforma
digitale Sustainable MED Cities (SMC).

Grazie a questi strumenti, le universita hanno la possibilita di generare strumenti di
valutazione contestualizzati e condurre valutazioni delle prestazioni di sostenibilita a diverse
scale, supportando sia gli obiettivi locali che quelli internazionali di sostenibilita. I quadri
SBTool e SNTool Campus sono il risultato di procedure basate su evidenze e validazioni
partecipative, con ’obiettivo di promuovere strumenti integrati, trasparenti e adattabili per la
governance della sostenibilita nelle istituzioni dell’istruzione superiore.

Nel contesto italiano, 1 due quadri generici (SBTool e SNTool Campus) saranno utilizzati per
sviluppare una versione del sistema nazionale pubblico di valutazione Protocollo ITACA,
dedicata agli edifici e alle aree urbane dei campus. ITACA ¢ la federazione delle Regioni
italiane che supporta la Conferenza delle Regioni nel campo della sostenibilita. I1 Protocollo
ITACA ¢ un sistema istituzionale di valutazione e certificazione utilizzato da autorita
regionali e pubbliche per sostenere politiche e iniziative volte a migliorare la sostenibilita
dell’ambiente costruito.

Parole chiave:Campus sostenibile; SBTool Campus; SNTool Campus; Metodo per

I’ Ambiente Costruito Sostenibile (SBE Method); Protocollo ITACA; Valutazione della
sostenibilitd universitaria; Valutazione multicriterio; Istituzioni di istruzione superiore
(HEIs); Governance istituzionale della sostenibilita; Piattaforma digitale di valutazione.
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Chapter 1. Introduction

In the past decades, sustainability has become a strategic priority for higher education
institutions (HEIs) with the worldwide imperative to tackle mounting environmental and
social problems. Universities occupy a privileged status as institutions of knowledge
generation, hubs of technological innovation, and opinion-formers in society and, therefore,
can play the role of leading sustainable development (Stephens et al., 2008). They are also
among the most significant stakeholders in knowledge exchange and preservation,
innovation, and implementation of new technology (Stephens et al., 2008). The 1972
Stockholm Declaration formally recognized the critical role of universities in advancing

environmental responsibility and promoting social equity (Handl, 2012).

The function that HEIs play in sustainability guidance has, nonetheless, changed with global
initiatives such as the United Nations Higher Education Sustainability Initiative (HESI) and
the Sustainable Development Solutions Network (SDSN) that advocate for mainstreaming the
Sustainable Development Goals (SDGs) in education, operations, and even community
practice (United Nations, 2025). These frameworks have placed universities in the role of not
only being teaching providers but also sustainability transition leaders both within and
beyond university boundaries (Lozano et al., 2013). When sustainability is embedded in
decision-making, infrastructure, research agendas, and community life, universities are

reaffirming their purpose of building a more sustainable and just future.

The campus increasingly becomes a microcosm of society, a living laboratory where
comprehensive solutions to sustainability are imagined, tested, and scaled up. This strategy,
referred to as the campus as a living lab, allows institutions to pilot sustainable practices in
governance, energy consumption, mobility, and resources and provide scalable models for
application in larger urban and regional contexts (Du Preez et al., 2022). These integrated
approaches make universities key stakeholders in national and global sustainability
objectives, especially with support from evidence-based protocols and performance

benchmarks.

Within the European context, Italy has been very institutionally engaged with the
sustainability of campuses, precisely by way of the Italian Network of Universities for

Sustainable Development (RUS). Politecnico di Torino, Italy's leading technical university
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and the focus of this study, has taken national leadership in this respect. It was the president
of RUS between 2019 and 2024 and co-chair of SDSN Italy, elected in 2024, as a strategic
demonstration of its commitment to spearheading sustainable development through
education, research, and operations (Politecnico di Torino, 2025). The commitment of the
university manifests itself by way of community-based initiatives, international partnerships,

and the incorporation of sustainability in governance mechanisms.

The international initiative for a Sustainable Built Environment (iiSBE) has made significant
contributions to the development of generic frameworks for assessing sustainability in the
built environment in recent days. It has developed two main tools: SBTool (Sustainable
Building Tool) and SNTool (Sustainable Neighbourhood Tool) which offer structured, multi-
criteria methodologies for assessing environmental performance at both building and urban

scales.(i1SBE Italia R&D, 2023; Politecnico di Torino, 2023).

1.1. Problem Statement

Although sustainability assessment tools have become increasingly use within Higher
Education Institutions (HEIs), assessment tools such as STARS and UI GreenMetric, still
show some limitations in terms of scope and flexibility. These frameworks mainly focus on
internal performance aspects like energy use, waste reduction, or student activities and often
do not fully consider broader social and environmental impacts (Findler et al., 2018, 2019).
Because of this narrow focus, their ability to reflect how universities contribute to

sustainability at a wider, regional or systemic level remains limited.

A further limitation concerns the generalist and context-insensitive nature of many current
tools. Sustainability in academic settings is intrinsically multidimensional, involving
environmental responsibility, social equity, economic viability, and institutional governance
(Basheer et al., 2025). Many existing frameworks rely on a standard model that overlooks
how institutions differ and how local policies vary across places (Dawodu et al., 2022).
Studies show that factors like location, the type of infrastructure, and how a campus is
organized all effect sustainability goals, something most common assessment systems tend to

overlook (de Jesus Lopes et al., 2024; Frizon & Eugénio, 2022).
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The case of Politecnico di Torino shows why it’s important to have tailored approaches. In
the course of an ambitious campus transformation project, the university became aware of the
limitations of traditional tools in assessing complicated and multifunctional academic
settings. Accordingly, a joint effort was undertaken with the international initiative for a
Sustainable Built Environment (iiSBE) to investigate the use of the SBTool and SNTool
generic frameworks in the context of higher education campuses. Their purpose is to make
sustainability assessments possible at scales from the individual building up to the whole
campus landscape, creating a flexible system that can be tailored to address individual

institutional and regional needs.

This thesis looks at two main gaps: one in real-world practice and one in research methods. It
responds to the limits of current assessment tools and the lack of clear, well-documented
ways to develop new tools for higher education. By creating generic frameworks that can fit
different contexts and used in other places, based on SBTool and SNTool generic
frameworks, this research aims to improve scientific quality, and make the generic
frameworks more useful for universities. This work also follows recent suggestions to make
generic frameworks more integrated, participatory, and based on evidence, while ensuring
they can be adapted to how universities actually work (Putra & Ulkhaq, 2024; Fischer et al.,
2015; Sonetti et al., 2016).

1.2. Identification of the Methodological Process

The research methodology used in this thesis emerged from a strategic joint project between
Politecnico di Torino and 1iSBE (international initiative for a Sustainable Built Environment)
(Torabi Moghadam et al., 2024). The process follows a structured multi-scalar
interdisciplinary framework to develop sustainability assessment tools for university
campuses. The Sustainable Built Environment Method (SBE Method) serves as the
foundation for this approach which combines analytical research with participatory co-design
and digital implementation to develop context-specific customizable versions of SBTool and
SNTool for higher education settings. The process consists of three connected phases which

work together as a whole:

1. The first phase involves a thorough evaluation of sustainability assessment tools and

indicator systems which exist for institutions of higher education.This analytical process
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provides the foundation for placing SBTool and SNTool generic frameworks in the specific
operating and spatial universes of university campuses. The process requires the combination
of peer-reviewed literature with technical recommendations and institutional activity to

determine thematic domains and evaluation deficiency areas and structural demands.

2.The second phase requires the development of generic frameworks. Experts participate in
organized workshops to define and verify the generic framework of issues, categories,
criteria, and indicators through tools including game boards, semantic cards, and
questionnaires. To preserve the distinct characteristics of the transnational SBE Method
framework, the generic frameworks are developed independently: SBTool for the building

scale and SNTool for the urban scale.

3. The Sustainable MED Cities (SMC) web platform receives the generic frameworks during
its final implementation step. Digital translation enables the system to become functional and
adaptable so institutions can establish and modify it according to their existing infrastructure.
Here the generic framework is ready to carry out the assessment, while staying easy to use

and flexible enough to fit real campus conditions.

1.3. Thesis Objectives

The principal objective of this research is to formulate a version of the sustainability generic
frameworks SBTool and SNTool for university campuses. These generic frameworks aim to
work at both the building scale and urban scale. They consider the unique layouts, different

functions, and management styles of universities.

The research reveals why performance-based flexible frameworks are important for different
environmental conditions. The current assessment frameworks for university sustainability
assessment fail to meet this requirement. This thesis uses the Sustainable Built Environment
Method (SBE Method) with its defined structure and multiple criteria to develop general
frameworks. These frameworks maintain strong research methods but also allows for changes

to fit local contexts.
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The study focuses on these main objectives:

- To critically examine SBTool and SNTool's theoretical foundations and operating
mechanisms, specifically their hierarchical structures (issues, categories, criteria,
indicators) and mapping to the campus sustainability needs;

- To define the most relevant sustainability themes, evaluative criteria, and indicators
for university campuses at both building and neighborhood scales;

- To construct two integrated and adaptable generic frameworks, one for buildings
(SBTool Campus) and one for urban-scale (SNTool Campus), grounded in the SBE
methodology;

- To implement these frameworks within the Sustainable MED Cities (SMC) digital
platform, enabling their operational use through an interactive, scalable, and
customizable system;

- To offer a methodological reference model that can inform the development of

localized campus sustainability tools in other institutional or regional contexts.

The thesis achieves its objectives by advancing structured evidence-based methods for
sustainability evaluation and improvement in academic settings. The research provides a
basis for unified decision-making and planning processes that span both built and urban

aspects of university campuses.

1.4. Research Questions

The formulation of a comprehensive sustainability generic frameworks for university
campuses requires an integrated methodological approach that aligns rigorous evaluation
standards with the spatial, operational, and governance realities of higher education
institutions. Guided by the overarching aim of constructing SBTool Campus and SNTool
Campus generic frameworks adapted to the university scale, this thesis is structured around
the following research questions:

RQ1: What are the necessary methodological steps to create scientifically valid and flexible
sustainability assessment tools for university campuses from the SBTool and SNTool generic
frameworks?

RQ2: How well do current sustainability assessment frameworks recognize the unique

challenges faced by university campuses?
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RQ3:Which sustainability criteria and types of indicators should we focus on to make sure
the generic framework effectively cover the environmental, social, economic, and governance

aspects of university campuses?

1.5. Structure of the Thesis

The thesis is composed of five chapters incrementally advancing in the direction of
developing, testing, and implementing sustainability assessment tools for university
campuses using the SBTool and SNTool generic frameworks assessment tools. The structure
is logical in progression from theoretical frameworks to methodological design and digital

implementation.

Chapter one of the study provides background information while defining the research
problem and specifying the objectives and research questions and explaining the organisation

of the thesis.

Chapter two Literature Review takes a close look at sustainable development in universities.
It explores the important role universities play in pushing sustainability forward and
examines popular evaluation tools like STARS and UI GreenMetric. The chapter also
mention where these common frameworks are not fully effective and introduces SBTool and

SNTool as promising alternatives.

Chapter three discusses how the Campus Sustainability Assessment Tool sets out the
methodology for making generic frameworks customized to university environments. The
Sustainable Built Environment Method (SBE Method) is organized in a clear hierarchy made
up of issues, categories, criteria, and indicators. This chapter also describes the development
of two generic frameworks: SBTool Campus targets building assessment while SNTool
Campus provides measurements for the urban scale. The development of both generic

frameworks occurred through expert consultation and participatory approaches.

Chapter four shows how the developed tools operate as a real-time digital platform based on
the Sustainable MED Cities platform. The chapter contains operational documentation to
establish thematic areas and balance criteria and to set up the evaluation interface for SBTool

Campus and SNTool Campus applications.
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Chapter five presents the overall results of the study and discusses both methodological
aspects and practical application potential while it outlines future research opportunities and
applications for various academic and regional contexts.

The organisation establishes rational cohesion and methodological precision which enables
the creation of scalable and context-aware sustainability generic frameworks for university

campuscs.
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Chapter 2.Literature Review

2.1. The Role of Universities in Sustainability

Higher education institutions (HEIs) are important for sustainable development because they
are the main producers of knowledge, they are involved in civic engagement, and they have
institutional power. Higher education institutions serve as demonstration zones that integrate
sustainability principles into governance frameworks and physical campus design and
educational curriculum and research activities, and community engagement (Oliveira &

Proenga, 2025; Dawodu et al., 2022).

Higher education institutions practice SDG 4 (Quality Education) and SDG 11 (Sustainable
Cities and Communities), and SDG 13 (Climate Action), which positions universities to lead
global environmental and social challenge mitigation efforts (Umar et al., 2024; Oliveira &
Proenga, 2025). Sustainability has, therefore, shifted from a peripheral policy matter to a
superordinate organizational priority that is integrated into strategic planning, academic

programs, and organizational practice.

The consumption of large amounts of natural resources and the substantial environmental
impact of campuses mirrors urban systems, so the implementation of environmental
management systems and sustainable operations becomes essential (Putra & Ulkhaq, 2025;
Dawodu et al., 2022). The sustainable operations involve carbon reduction strategies, energy
efficiency initiatives, green building practices, sustainable transportation, and circular waste
management. Oliveira and Proenga (2025) point out that these efforts need to be supported by
institutional frameworks that embed sustainability into leadership structures, governance, and

decision-making processes.

The pedagogical dimension is equally important. According to Sugiarto et al. (2022) and
Oliveira and Proenga (2025) sustainability integration into curricula through transdisciplinary
and experiential learning enables students to develop critical systems thinking abilities along
with analytical competencies and environmental responsibility. Student-led projects and co-

curricular programs develop sustainability-oriented mindsets while building leadership
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competencies required to handle complex societal problems (Biancardi et al., 2023).

The way universities adopt sustainability strategies varies by region. Higher Education
Institutions (HEIs) in Southeast Asia focus predominantly on environmental sustainability
according to research findings. The research study demonstrated that governance systems
together with inclusivity and mobility systems need further development (Mansor et al.,
2023). Higher Education Institutions worldwide face three major structural barriers which
include limited institutional funding and unclear policy frameworks and inadequate

stakeholder involvement (Putra & Ulkhaq, 2025; Freidenfelds et al., 2018).

To address these challenges, various assessment and benchmarking tools have been adopted,
including UI GreenMetric, STARS (Sustainability Tracking, Assessment and Rating System),
and ISO 14001. explain that these instruments generally do not reflect contextual relevance
and manage comprehensive indicator coverage, which has led recommendations for better

performing indicator-based systems designed for the campus.

Sustainability practice in the university has transcended the challenge of responding to
legislation and delivering a series of one-off projects. HEIs should be an institution in
entirety being about sustainability. Given the intersection of academic, operational, and
community practices, the campus can both support and demonstrate progress towards global

sustainability aspirations.

2.2. Sustainability in Higher Education

Global sustainable development efforts depend on Higher Education Institutions (HEIs) since
they perform essential functions in knowledge development and model institutions while
connecting with communities. University strategies and global agendas have positioned
Higher Education Institutions as essential agents for sustainability transitions because they
adopted United Nations Sustainable Development Goals (SDGs) according to Lozano et al.
(2013) and Trevisan et al. (2024).

The sustainability initiatives of HEIs have progressed from academic programs to now
include operational management of campuses and research activities and community outreach

and governance functions (Lozano et al., 2015; Trevisan et al., 2024). The model presented
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by Lozano et al. (2015) outlines seven essential sustainability areas that include institutional
frameworks together with campus practices and education and research and outreach and
student experiences and sustainability reporting. Most sustainability initiatives exist in
disconnected fragments because they develop either through independent efforts or from

centralized policies instead of unified strategic frameworks.

Strong governance practices form the essential base which enables successful sustainability
implementation. According to Ferndndez-Sanchez et al. (2014) institutions must match their
missions to their decision-making processes to execute sustainability principles. The
combination of financial constraints and poor leadership together with insufficient faculty
participation creates obstacles for universities to advance sustainability initiatives. The
resolution of these challenges needs collaborative work between different fields and the
promotion of innovative ideas that will engage all university members. The process faces
major challenges because of insufficient leadership combined with financial constraints and
limited faculty participation. Educational innovation needs collaborative interdisciplinary

approaches to tackle these institutional challenges.

Competency-based education has become the main focus of educational development. The
framework developed by Lozano et al. (2017) presents twelve sustainability competencies
which integrate systems thinking with strategic foresight through educational approaches
including service learning and problem-based learning. According to Probst (2022) the
Higher Education for Sustainable Development (HESD) literature faces criticism because it
emphasizes knowledge transmission over behavioral transformation and reflective thinking.
Students clearly have an important role in helping universities become more sustainable, but
their efforts are often ignored. For instance, Murray (2018) found that student-led projects
can actually make a difference by mixing knowledge from different subjects with simple,
grassroots actions. Still, students often struggle to get involved because university systems
can be quite restrictive. A study at the University of Calgary by Lee et al. (2023) shows how
student initiatives connected to the Sustainable Development Goals not only empower
students but also support the university’s sustainability goals. Also, Mouchrek (2018) points
out that design-based learning works well because it links what students care about with real

actions in their own environment.
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Biancardi et al. (2023) place Higher Education Institutions inside the European Green Deal
framework to achieve SDGs by teaching students through transformative educational
methods. Their tetrahedron framework positions students as the central component while
academic partnerships and faculty engagement and teaching innovation and critical skills
development support them. Sustainability education needs experiential learning environments

such as “living labs” to teach practical skills (see Figure 1).

NEW JOB
=== OPPORTUNITIES

SUSTAINABLE

EDUCATION

ENERGY L 9
COMMUNITIES &5
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ENVIRONMENTAL =D  INDEPENDENCE

IMPROVEMENT

Figure 1.The Role of Sustainable Communities in HEIs (Biancardi et al., 2023).

There are six key elements to be considered in establishing sustainable HEI communities,
including the integration of sustainability into education and research, renewable energy-
based energy independence, green project funding, carbon emission reduction through
optimized infrastructure and transportation, promotion of participatory governance, and
tailored training and partnership-based green career development (Biancardi et al., 2023). The
framework demonstrates that HEIs must transform their internal culture and infrastructure

and their external relationships to achieve sustainability.

According to Trevisan et al. (2024) transformative organizational learning represents the
foundation for implementing sustainability at institutional levels. They use research from 15
European universities to demonstrate that personal learning combined with supportive policy

and experimental strategy drives systemic transformation.
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HEIs can progress global sustainability goals through their adoption of innovative teaching
methods and inclusive governance systems. They should use Interdisciplinary learning and

flexible learning environments which adapt to different contexts to engage students.

2.3. Evolution of Green and Smart Campus Initiatives

Higher education institutions progressed their campus sustainability development from basic
environmental approaches of green campus models to the integrated smart campus
framework that uses digital technology. The former green campus initiatives focused on
behavioral change through environmental awareness combined with operational practices that
involved energy conservation and recycling programs as well as infrastructure greening
(Sugiarto et al., 2022). The programs were structured to enhance ecological accountability
while improving campus management and student educational understanding through

physical modifications and behavioral transformations.

The implementation of Internet of Things devices along with artificial intelligence and big
data and cloud computing systems in campus operations began when digital technology
reached its maturity stage. The deployment of smart campuses integrates various technologies
to improve building efficiency and energy systems and user satisfaction and support human-
centric institutional decision processes according to Zhang et al. (2022). The implemented
systems use student and faculty perspectives to build digital campus solutions that meet

stakeholder needs in both practical and emotional ways.

The integration of environmental metrics with digital infrastructure enables the development
of innovative methods for campus sustainability planning and assessment. The combination
of Digital Twin technologies with green metrics allows universities to perform real-time
assessments of resource consumption and carbon emissions and space management according
to Teke et al. (2023). The approach shows promise for creating intelligent campus systems

which merge environmental factors with data-driven choices.

The establishment of smart campus systems requires organization through four essential
domains according to Polin et al. (2023): environment, economy, society and governance.

The framework provides multiple dimensions to help institutions develop technological
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solutions that match educational and sustainability requirements and enhance institutional
supervision capabilities. The successful development of a smart campus demands
institutional transformation which needs active digital participation and thoughtful policies

and inclusive management practices.

Digital transformation brings numerous advantages yet it creates specific problems mainly
affecting cybersecurity and governance practices. Majid et al. (2023) emphasize the necessity
of developing strong cybersecurity frameworks which should identify [oT device weaknesses
to safeguard digital infrastructure. The fast growth of IoT devices on campus requires
immediate attention to protect data privacy and system security since these measures protect
against cyberattacks and build trust and support sustainable digital governance systems. The
importance of technology requires human oversight and careful planning for sustainability

because these elements ensure success.

2.4. Challenges in Measuring and Implementing Campus Sustainability

Higher education institutions face substantial obstacles in their sustainability transition efforts
when they try to assess and execute campus sustainability initiatives. The path toward
university sustainability faces various complex barriers which create obstacles through
methodological issues and institutional barriers and cultural obstacles and resource

constraints.

The main difficulty of sustainability assessment tools stems from the poor integration of
different methods and systems. Many Campus Sustainability Assessment Tools (CSATs) lack
comprehensive frameworks that cover all sustainability indicators (Dawodu et al., 2022). The
separation between institutional components and social factors hinders the implementation of
effective measurement and evaluation practices. The assessment systems studied by Lad and
Akerlof (2022) demonstrate weak connections between institutional targets and rely on
limited proxy data. The mismatch between assessment tools hampers their strategic planning
capabilities while making it difficult for them to lead policy or curriculum development.
Organizational structures together with cultural elements create persistent difficulties for
change implementation. The change implementation process in HEIs faces institutional

barriers because their disciplinary structure and inadequate communication channels and poor
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interdepartmental coordination create obstacles as described by Nogueiro et al. (2022). The
achievement of sustainability becomes more difficult because institutional stagnation and
cultural resistance create barriers to departmental collaboration and delay sustainability

practice adoption.

These issues become more severe because institutions lack sufficient analytical capabilities.
According to Lad and Akerlof (2022) universities currently employ a small number of staff
members who work on sustainability initiatives. Insufficient staff numbers lead to inadequate
technical capacity and reduced opportunities for detailed sustainability assessments.
Organizations often suffer from a lack of sufficient sustainability data, which leads to
difficulties in collecting and analyzing information, and ultimately prevents well-informed,

evidence-based decision-making.

Policy fragmentation also plays a notable role. The priorities between national sustainability
policies and institutional strategies differ according to Wilhelm and Pilatti (2024) thus
leading to fragmented sustainability efforts. Sustainability initiatives lose their transformative
power because different levels of governance fail to coordinate effectively which turns them

into meaningless symbolic gestures.

The long-term sustainability of university practices remains challenging because funding and
staffing limitations continue to exist. Sustainability framework development face challenges
obstacles because of limited budgets and insufficient dedicated personnel and inadequate
administrative support (Nogueiro et al. ,2022). Institutional conditions create barriers that

hinder the long-term continuity and expansion of sustainability initiatives.

The resistance to change continues as a long-standing issue that affects cultural and
operational aspects. Established traditions and bureaucratic procedures along with faculty
members' hesitation delay sustainability transitions. Long-term dedication and institutional
ownership become possible through the implementation of inclusive governance systems

with continuous stakeholder engagement.

Campus sustainability challenges extend beyond infrastructure and technology because they
stem from the complex relationships between governance systems and institutional readiness

and cultural factors and data management systems. Success in overcoming barriers needs
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complete strategies that develop analytical capacity while transforming organizations and

maintain institutional alignment with global and national sustainability requirements.

2.5. Existing Sustainability Assessment Frameworks

The global drive to establish sustainability practices in higher education began after
UNESCO and UNEP launched their International Environmental Education Programme in
1975. UNESCO and UNEP launched this program in 1975 to introduce sustainability as a
formal educational concept at the international level (UNESCO, 1984). The program
established important policy documents beginning with the Tbilisi Declaration (1977), and
Talloires Declaration (1990), and the Halifax Declaration (1991) that identified universities
as key drivers for sustainable development (Husaini, Jusoh, & Kassim, 2018). Since the
1990s, universities have started to develop specific strategies for sustainability through the

implementation of performance evaluation and institutional benchmarking tools.

The number of Sustainability Assessment Tools (SATs) designed for higher education
institutions has grown significantly since the 1990s to help implement sustainability
initiatives. These tools help universities evaluate their operational and educational, and social
performance through technical guidelines and assessment frameworks, and benchmarking
protocols (Caeiro et al., 2020). Different SATs have various levels of scope and thematic
coverage, together with methodological complexity, but they work together to enhance

institutional capacity-building and transparency, and strategic alignment (Berzosa et al.,

2017).

STARS (Sustainability Tracking, Assessment & Rating System) and the UI GreenMetric
World University Ranking represent the most recognized frameworks for higher education
sustainability because of their wide adoption across the sector. According to Deliverable 1.3
of the strategic institutional project jointly developed by Politecnico di Torino and iiSBE
(Torabi Moghadam et al., 2024), the two tools stand alone as the SATs currently in use that
evaluate sustainability across entire institutions while excluding building-specific and

neighborhood-level assessments.

The Association for the Advancement of Sustainability in Higher Education (AASHE)

developed STARS as a point-based system that evaluates sustainability performance across
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academic activities and campus operations and community engagement, and institutional
planning. UI GreenMetric from Universitas Indonesia operates with a score-based system that
uses measurable metrics to evaluate campus performance regarding infrastructure and energy
consumption and transportation systems and waste management, and sustainability education
practices (Torabi Moghadam et al., 2024). The assessment framework includes BREEAM
and LEED, WELL, and ISO 14001, but these frameworks evaluate buildings and technical
standards and environmental management systems, so they do not align with the institutional

assessment needs of this study.

The subsequent sections examine STARS and Ul GreenMetric because these assessment
tools provide the most suitable framework for creating a generic sustainability evaluation

system that covers entire campuses.

2.5.1. STARS

Sustainability Tracking, Assessment & Rating System (STARS) is an Association for the
Advancement of Sustainability in Higher Education (AASHE) developed, self-assessment
and voluntary system of measuring and informing the colleges and universities' sustainability
performance (AASHE, 2024). STARS has specifically been formulated for the different
missions and organizational configurations of the colleges and universities. It enables
institutions to benchmark their sustainability efforts, track change over time, and identify
areas for improvement against a shared set of criteria. STARS membership is open to all
post-secondary institutions worldwide, and the tool is built to be used with institutions at all
levels of sustainability integration, from new programs through seasoned leaders. The
template aids in strategic planning and learning within institutions by promoting
collaboration between different sectors, including students, and open sharing of data. STARS
is a comprehensive and integrated definition of sustainability that addresses environmental,
social, and economic dimensions. In addition, alignment with the United Nations Sustainable
Development Goals (SDGs) gives relevance at the international level and helps institutions to
identify how they are advancing larger sustainability efforts (AASHE, 2024). STARS allows
institutions to participate within their capacity and resources by providing scored and

unscored options.

Categories and Subcategories
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The STARS framework groups campus sustainability into four main focus areas according to
AASHE (2024) which include Academics (AC), Engagement (EN), Operations (OP) and
Planning & Administration (PA) with an optional category for Innovation & Leadership (IL).
The four sustainability performance areas represent different aspects of sustainability
measurement. The Academics category evaluates how sustainability themes become
integrated into teaching practices and scholarly research activities. The Engagement category
focuses on the process of involving students and staff together with the broader community in
sustainability practices. The Operations category evaluates physical infrastructure
management and resource utilization through measurements of energy use and water
consumption and building maintenance and mobility systems. Planning & Administration
assesses leadership together with policy direction and equity commitments and financial
alignment with sustainability goals. The framework enables complete sustainability

assessments of campus life through its structured format.

The points system of institutions operates through specific qualitative and quantitative
reporting credits which exist within each subcategory. The credits define specific
performance indicators together with established data collection procedures. Moreover, the
frameworks helps institutions to create sustainability reports through standardized assessment
procedures while allowing them to modify the system according to their requirements. The
STARS framework structure includes categories and subcategories with credit titles and their

corresponding point values as described by AASHE (2024) according to Table 1.

Table 1.STARS Categories, Subcategories, Credits, and Point Allocations (AASHE, 2024).

Category and Impact Area No. Credit title a\I/)z:)illESIe
Report Preface(PRE)

PRE 1 Executive Letter® -
PRE 2 Point of Distinction -

Report Preface PRE 3 Institutional Characteristics -
PRE 4 Reporting Methodologies -

Academics (AC)
AC 1 Sustainability Course Offerings™ 14
Curriculum
Max. 45 points available AC?2 Undergraduate Programs™ 15 or 11%**

AC3 graduate Programs* 8
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AC4 Applied Learning 4
ACS Sustainability Literacy Assessment 4
AC6 Sustainability Research* 10
Research AC7 Center for sustainability Research 6
Max.23 points available Responsible Research and
AC8 Innovation /
Engagement (EN)
EN 1 Outreach and Communications 5
Campus Engagement EN 2 Co-Curricular Activities 9
Max. 25 points available EN 3 Staff Engagement and Training 8
EN 4 Sustainability Culture Assessment 3
ENS5 Civic Engagement 8
' EN 6 Community Partnership 9
M;szlgcpli?fgg:\gieg Fble EN 7 Continuing Education 3
EN 8 Shared Facilities 2
EN 14 Inter-Campus Collaboration 3
Operations(OP)
OP 1 Building Design and Construction® 3
Buildings & Grounds OP 2 Bmldﬁigﬁ:&;ggs sand 5
Max. 20 points available OP 3 Water Use 7 or 6%
OP 4 Ecologically Managed Grounds* 5
Energy & Climate OP5 Energy Use 10
Max. 26 points available OP 6 Greenhouse Gas Emissions 16
Food & Dining OP 7 Dining Service Procurement* 8
Max. 10 points available OP 8 Food Recovery* 2
OP 9 Sustainable Procurement System 7
Procurement & Waste OP 10 Purchased Goods 4
Max. 20 points available OP 11 Materials Management 4
OP 12 Waste Generation and Recovery 5 or 4**
T . OP 13 Vehicle Fleet* 2
Max. lr(a)u;)S(I))i(r);tsa:\(l);lable OP 14 Commute Modal Split 6
OP 15 Air Travel* 2
Planning & Administration (PA)
o ‘ PA1 Sustainability Coordination 1
ﬁ);;fiﬁagsir;i af:/l:ir;:kl)l;eg PA 2 Commitments and Planning 6
PA3 Institutional Governance 4
Investment PA 4 Sustainable Investment Program* 4
Max. 10 points available PA S Investment Holdings* 6 or 3%*
PA 6 Institutional Climate 3
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available

PA7 Racial and Ethnic Diversity* 3

Social Equity PA 8 Gender Parity 2

Max. 14 points available PA 9 Affordability and Access 3

PA 10 Student Success 3

Wellbeing & Work PA 11 Health, Safety and Wellbeing 3

Max.ell ;gliits avaci)lrable PA 12 Employee Rights 3
PA 13 Pay Equity and Living Wage 5 or 4**

Innovation & Leadership (IL)
Innovation & Leade'rship L1t Catalog of optional credi‘Fs
Max. 10 bonus points IL 69 published separately and available 1 each

on the stars website

Recognition and Scoring

STARS operates an official recognition system based on the overall number of points

attained via completed credits. Institutions reporting a scored report obtain one of four

possible ratings: Bronze (>25 points), Silver (>45 points), Gold (>65 points), or Platinum

(>85 points). In addition, institutions can earn up to 10 bonus points in the Innovation &

Leadership category for best practices that exceed the highest performance level or are new

initiatives (AASHE, 2024). Institutions can also function as STARS Reporters, submitting

unscored reports for transparency and benchmarking without requesting a rating. The rating

is only valid for up to three years, although institutions are encouraged to resubmit annually

to ensure their performance data remains current. The following Figure 2 illustrates the

STARS recognition system, which classifies institutions into four rating levels based on total

points earned, and includes additional provisions for innovation credits and unscored

reporting status (AASHE, 2024).
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Recognition level Minimum overall score
ST
[’5 SO
| stars /| Platinum rating 85
{ ctare || Gold rating 65
Silver rating 45
&5
stars /] Bronze rating 25
(“'-‘ ':‘-
f sta'rg Reporter designation No scores are published

Figure 2.STARS Recognition System: Rating Levels and Scoring Thresholds (AASHE,2024)

2.5.2. Ul GreenMetric Ranking
The Ul GreenMetric World University Rankings, created by Universitas Indonesia in 2010,

provide an international framework to benchmark sustainability performance in higher
education institutions worldwide. UI GreenMetric focuses more on a university’s
commitment to environmental responsibility and sustainable campus practices, Unlike
traditional academic rankings. This initiative arose in response to growing demand for global

sustainability indicators that universities could use for comparison.

According to UI GreenMetric (2024), the framework promotes institutional self-assessment
and international collaboration by using standardized indicators covering Environment,
Economy, and Equity. Participating universities complete an annual online questionnaire that
requires evidence-based responses to generate scores across key operational and academic
areas. Since its launch, the system has grown significantly, with 1,183 universities from 84
countries taking part in the 2023 edition. The rankings not only support strategic planning but
also raise awareness and foster global discussions about sustainable development in higher

education.

Criteria and Subcategories
The UI GreenMetric framework evaluates institutional performance through six main

categories (see Table 2):
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Table 2.Categories used in the rankings and their weighting (Ul GreenMetric, 2024).

No Category Percentage of total Points (%)
1 | Setting and Infrastructure (SI) 15
2 | Energy and Climate Change (EC) 21
3 | Waste (WS) 18
4 | Water (WR) 10
5 | Transportation (TR) 18
6 | Education and Research (ED) 18
Total 100

The 2024 framework includes 39 indicators spread across five categories with their respective

specific indicators and sub-indicators. The Energy and Climate Change (21%) and Education

and Research (18%) categories have the highest importance, followed by Setting and
Infrastructure (15%), Waste (18%), Water (10%), and Transportation (18%). The scores

depend on both quantitative data and supporting evidence that participating institutions

submit. The evaluation system provides standardized benchmarking while considering the

different regional contexts of institutions (Ul GreenMetric, 2024; see Table 3).

Table 3.Indicators and categories suggested for use in the 2024 rankings (Ul GreenMetric, 2024).

medium or long-term conservation facilities

No | CRITERIA Point | Weighting
1 Setting and Infrastructure (SI) 15%

SI1 | The ratio of open space area to total area 200

SI2 | Total area on campus covered in forest vegetation 100

SI3 | Total area on campus covered in planted vegetation 200
Total area on campus for water absorption besides the forest

S14 . 100
and plante vegetation

SIS | The total open space area divided by total campus population | 200

SI6 | Percentage of university budget for sustainability efforts 200
Percentage of operation and maintenance activities of

SI17 e S . 100
building in one year period
Campus facilities for disabled, special needs and/or

SI8 . 100
maternity care

SI9 | Security and safety facilities 100
Health infrastructure facilities for students, academics and

SI10 . . . . 100
administrative staffs' well-being
Conservation: plant (flora), animal (fauna), or wildlife,

SI11 | genetic resources for food and agriculture secured in either 100
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Total 1500
2 Energy and Climate Change (EC) 21%
EC1 | Energy efficient appliances usage 200
EC2 | Smart building implementation 300
EC3 | Number of renewable energy sources on campus 300
Total electricity usage divided by total campus population
EC4 300
(kWh per person)
EC5 The ratio of renewable energy production divided by total 200
energy usage per year
Elements of green building implementation as reflected in all
EC6 . . .. 200
construction and renovation policies
EC7 | Greenhouse gas emission reduction program 200
Total carbon footprint divided by total campus population
ECS8 . 200
(metric tons per person)
EC9 Number of innovative programs) in energy and climate 100
change
EC10 | Impactful university programs) on climate change 100
Total 2100
3 Waste (WS) 18%
WSI1 | 3R (Reduce, Reuse, Recycle) program for university's waste 300
WS2 | Program to reduce the use of paper and plastic on campus 300
WS3 | Organic waste treatment 300
WS4 | Inorganic waste treatment 300
WS5 | Toxic waste treatment 300
WS6 | Sewage disposal 300
Total 1800
4 Water (WR) 10%
WRI1 | Water conservation program & implementations 200*
WR2 | Water recycling program implementation 200
WR3 | Water efficient appliances usage 200
WR4 | Consumption of treated water 200
WRS5 | Water pollution control in the campus area 200
Total 1000
5 Transportation(TR) 10%
The total number of vehicles (cars and motorcycles) divided
TR1 . . 200
by total campus' population
TR2 | Shuttle services 300
TR3 | Zero Emission Vehicles (ZEV) availability on campus 200
The total number of Zero Emission Vehicles (ZEV) divided
TR4 ) 200
by total campus population
TRS | Ratio of the ground parking area to the total campus area 200
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Program to limit or decrease the parking area on campus for
the last 3 years (from 2021 to 2023)

TR7 | Number of initiatives to decrease private vehicles on campus | 200

TR6 200

TRS8 | The pedestrian path on campus 300

Total 1800
6 Education and Research (ED) 18%

EDI1 | The ratio of sustainability courses to total courses/subjects 300

ED2 The ratio of sustainability research funding to total research 200
funding

ED3 | Number of scholarly publications on sustainability 200

ED4 | Number of events related to sustainability (environment) 200
Number of activities organized by student organizations

EDS5 N 200
related to sustainability per year

ED6 | University-run sustainability website 200

ED7 | Sustainability report 100

EDS Number of cultural activities on campus (e.g.Cultural 100
Festival)
Number of university sustainability programs) with

ED9 |. : . 100
international collaborations
Number of community services related to sustainability

EDI10 . . . . 100
organized by university and involving students

EDI11 | Number of sustainability-related startups 100
Total 1800

2.6. Limitations of Existing Sustainability Tools

The existing sustainability assessment tools STARS and UI GreenMetric encounter
widespread criticism because they fail to fully account for sustainability complexities across
different institutional settings. Experts criticize these frameworks because they prioritize
environmental data over social and governance metrics. The current indicators produce
unbalanced results which create challenges when universities try to assess sustainability due

to their varying goals and resource capacities and geographical restrictions.

According to Lauder and Sari (2015) developing country universities have failed to properly
implement the STARS system. The STARS indicators were designed for institutions with
abundant resources yet these indicators may not be suitable for universities with restricted
technical capabilities and administrative capacities (Boiocchi et al., 2023). STARS evaluation

system gives more significance to environmental performance than to social and economic
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sustainability aspects in sustainability assessments. The STARS assessment method deviates
from sustainable development principles because it focuses exclusively on environmental
performance without providing equal weight to equity governance and financial sustainability
which higher education institutions require. STARS exists mainly for institutional self-
assessment instead of serving as a comparison tool for different institutions. The framework
does not support global benchmarking or ranking because it fails to establish proper

comparisons between institutions (Boiocchi et al., 2023).

Based on researchers’ observations during the implementation of the UI GreenMetric ranking
system, which was designed for international sustainability benchmarking, there are multiple
methodological challenges. According to Boiocchi et al. (2023) the energy diversity focus of
the framework gives institutions located in areas with limited renewable energy access a
disadvantage. The results of sustainability assessments depend on structural factors which
include climate and existing infrastructure that universities cannot manage effectively. Data
inflation occurs due to quantitative sustainability program numbers because the reported
figures do not necessarily reflect real institutional performance effectiveness. The ranking
criteria have evolved through time which makes it challenging to achieve consistent results

between different evaluation years.

The research shows that STARS and UI GreenMetric contribute to the worldwide sustainable
campus dialogue but need significant changes. STARS and UI GreenMetric should create
indicators tailored to specific contexts and establish stronger data verification procedures to
achieve equal evaluation of sustainability dimensions for improving their reliability and

fairness in higher education sustainability assessments.

2.7. The Role of iiSBE’s SNTool and SBTool in Campus Sustainability

The Sustainable Building Tool (SBTool) and Sustainable Neighbourhood Tool (SNTool)
which belong to the international initiative for a Sustainable Built Environment (iiSBE)
enable sustainability assessment at both building and neighborhood levels. The SBE Method
serves as the foundation for these tools to use a hierarchical structure that includes issues,
categories, criteria and indicators which enables performance assessment to reflect local

conditions.
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The tools allow university campuses to systematize building evaluations through their
interactions with urban systems. The main purpose of SBTool is to evaluate building
sustainability through assessments of energy consumption and environmental quality and
occupant comfort. SNTool extends the analysis beyond buildings to study neighborhood
aspects including mobility systems and land use patterns and climate resilience measures and
governance frameworks. The two tools allow institutions to track sustainability challenges
together with institutional opportunities at both physical and institutional levels.

SNTool and SBTool, developed by 1iSBE, are flexible assessment tools designed to evaluate
sustainability across multiple spatial levels These tools use the SBE Method structure to
evaluate sustainability through issues, categories, criteria and indicators which enables

comprehensive assessments and supports diverse contextual needs.

University campuses use these assessment tools to obtain an additional sustainability
evaluation system which analyzes the complex relationships between constructed facilities
and urban environments. The primary objective of SBTool focuses on conducting
assessments at the building level which evaluates architectural assets through environmental
and energy and comfort-based dimensions. The SNTool assessment system extends analysis
to the urban or neighbourhood scale to evaluate essential sustainability factors which include
mobility systems and land use patterns and climate resilience and governance structures that

define campus sustainability profiles.

The assessment tools provide essential methodological standards which solve existing
sustainability assessment deficiencies for higher education institutions. The two widely used
frameworks STARS and Ul GreenMetric provide benchmarking capabilities but they do not
deliver the necessary technical detail and spatial differentiation and process-oriented
evaluation elements needed for complete performance-based assessments. Through their
strong localization features both SBTool and SNTool enable institutions to create assessment

protocols which integrate global sustainability targets with site-specific priorities.

In this thesis, the SNTool and SBTool generic frameworks are used as base models to
conduct sustainability assessments in university campuses. These tools provide strong
analytical capabilities together with adaptability to evaluate the unique architectural features

and operational procedures and governance systems found in higher education institutions.
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The frameworks adapt to these unique characteristics to provide a more detailed and flexible

method for assessing university campus sustainability.
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Chapter 3: Campus Sustainability Assessment Tool

3.1. Research Methodology and Process

The section presents the procedures used to establish a standard sustainability assessment
framework for university campuses. The proposed general framework draws from essential
components and structural elements within international tools SBTool MED and SNTool
MED which stem from the Sustainable Built Environment Method (SBE Method). These
sustainability tools were selected for their structured organization while thoroughly
evaluating environmental social and economic sustainability factors. This research focuses on
extracting the hierarchical structure which includes issues and categories as well as criteria
and indicators. A flexible generic framework will be developed to enable the creation of
specific sustainability assessments for various campuses while maintaining uniformity

between academic and geographical environments.

3.1.1. Overview of SBTool & SNTool

The SBTool MED and SNTool MED frameworks serve as sustainability generic tools which
use the internationally validated Sustainable Built Environment Method (SBE Method) from
the Green Building Challenge (GBC) research process under 1iSBE international initiative for
a Sustainable Built Environment. The two comprehensive assessment tools exist to handle
sustainability complexities of buildings and neighborhoods in Mediterranean areas and other

regions (Moro et al., 2023a; Moro et al., 2023b).

The SBTool MED framework specifically assesses building performance through
environmental social and economic aspects. This tool serves both public authorities and
private sector stakeholders by offering a structured decision-making process which enables
sustainable design implementation and regulatory benchmarking support. The integrated
dimensions of SBTool MED enable sustainable assessments that adapt to different building
settings.

The logic behind SNTool MED expands to neighborhood level assessment which focuses on
urban systems through their operational features as well as spatial elements and
infrastructural aspects. The main purpose of this tool is to support municipalities when they

evaluate and implement and monitor district-level sustainability policies (Moro et al., 2023b).
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These evaluation tools share the same methodological structure which contains four
hierarchical levels of issues, categories, criteria and indicators and perform three assessment
phases of characterisation, normalisation and aggregation. The tools feature architectural
designs that enable local modifications yet maintain international evaluation possibilities
which follow the "think globally, act locally" principle (Moro et al., 2023a, 2023b). These
tools achieve standardization which maintains context awareness to establish critical
frameworks for sustainability strategy implementation across different urban and

architectural scales.

3.1.2. Objective

In this section we present the strategy employed in creating an adaptable framework, for
university campuses. This method is inspired by the frameworks of SBTool and SNTool
which're recognized tools for evaluating sustainability in building and urban settings. The
purpose of this work is not to create a tool for a particular site but to establish a basic
framework which universities can modify to meet their needs in various locations. By taking
this approach the project enables modifications that cater to the requirements of different

organizations and local environments.

The chapter is divided into four related parts, for clarity and coherence purposes; In section 3
of the chapter focuses on examining tools and indicators used for assessing sustainability in
the context of education institutions by looking at past methods and their limitations. Section
3 continues by explaining the structure of the SBE Method that serves as the foundation, for
both SBTool and SNTool systems; it delves into its framework and operational phases.
Furthermore; Section 4 details how the SBTool general framework was modified for
evaluating sustainability at a campus building level by considering building types and
performance metrics. In Section 3.6 of the analysis expands on this idea by looking at
sustainability on a scale such, as within a neighborhood or campus using the SNTool
framework which focuses on sustainability aspects and assessment frameworks applicable at
that level of scale combined together forming a holistic approach for evaluating

sustainability, within university settings.

3.2. Compilation of Sustainability Indicators

The methodology, for identifying and categorizing sustainability assessment tools and

indicators for university campuses was built on the PRISMA framework by Page et al., 2021
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in an transparent approach that integrated academic and non academic resources to establish a
comprehensive and practical framework, for assessing campus sustainability effectively.

The academic study of academic literature drew from Scopus and Web of Science (WoS)
databases by implementing structured database searches. The research query contained
sustainability terms together with assessment words as well as framework and indicator and
university campus. The search results produced a total of 388 peer-reviewed articles. The
evaluation of 44 full-text articles followed the removal of duplicates and the screening of
abstracts and keywords. The chosen research articles showed dual sustainability orientation in
higher education infrastructure and European and worldwide applicability according to

Torabi Moghadam et al. (2024).

The authors performed a deep examination of their selected sources to identify 442 indicators
which were organized through the SNTool hierarchical system (iiSBE Italia, 2023). A total of
258 different indicators existed after removing duplicate entries. The indicators spanned
across ten sustainability categories with "Energy" having 46 indicators and "Social Aspects"
having 66 indicators and "Governance" having 29 indicators and other categories such as
"Use of Land and Biodiversity," "Water," "Solid Waste," "Climate Change: Mitigation and
Adaptation," and "Transportation and Mobility." Eight indicators could not be assigned to
existing SNTool categories. The academic literature indicates that energy and social

sustainability dominate as the principal fields according to Torabi Moghadam et al. (2024).

The desk research revealed 57 different tools which were analyzed from non-academic tools
and standards and technical guidelines. The recognized instruments consisted of SNTool
along with BREEAM-Communities and WELL Building Standard and STARS (AASHE)
and Ul GreenMetric and LEED-NB and GRI Standards and ISO 14001:2015 and Net Zero on
Campus and EMAS. The authors picked 10 tools from the original list based on their
thematic connection and documentation availability and practical implementation in higher
education. The assessment of each tool included information about its rating approach
between point-based and score-based and compliance-based systems and its range of
application between building and neighborhood and campus levels and its thematic grouping.
The indicator alignment process generated 434 unique indicators which matched the
categories of SNTool (Torabi Moghadam et al., 2024).

The research methodology involved building a table to merge indicators which came from

academic and non-academic sources. The table followed SNTool categories and
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subcategories to facilitate the identification of sustainability indicators that apply to campus
environments. The complete indicator table containing 651 entries is not included in this
work although the final version presents indicators by theme after eliminating duplicates. The
processed indicator list served as the foundation for developing the framework which this
chapter presents. The complete list of original indicators can be found in the work by Torabi

Moghadam et al. (2024).

3.3. SBE Method

The Sustainable Built Environment Method (SBE Method) serves as a complete analytical
framework which evaluates built environment sustainability across various spatial ranges
including single buildings and their neighborhoods and entire cities. The Green Building
Challenge of 1998 introduced this method which 11SBE later developed into its current form
through international testing across multiple case studies. The framework exists within
multiple tools including SBTool and SNTool and SCTool (iiSBE Italia R&D, 2023). The
framework bases its approach on the "think globally, act locally" principle to establish a
unified direction which allows for local adjustments that support national policies and

environmental conditions and strategic objectives.

With the aid of SBE Method, users are able to convert various sustainability data into a single
unified performance score through its structured framework. The assessment process follows
a four-step framework according to this method. The first step defines essential sustainability
factors which encompass environmental and social and economic aspects. The second step of
the process links criteria to measurable indicators which receive benchmark comparisons.

The third step of normalisation standardizes indicator values to a -1 to +5 scale for scoring
consistency. The final performance score is then obtained through an aggregation process that

combines results from different categories.

3.3.1. Hierarchical Levels

The SBE Method enables sustainability evaluation through its four-tiered structure that
begins with issues before moving to categories then criteria and ends with indicators. The
evaluation framework based on layers provides standardized methods for sustainability

assessment that work across various geographical areas and institutional settings which
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includes university campuses. The assessment system implements distinct functions at each
level to achieve strategic alignment and practical measurability as explained by 1iSBE Italia
R&D (2023). The assessment process receives its overall direction from issues that represent
broad thematic domains at the highest level. The strategic anchors known as issues show the
global community's sustainability priorities which maintain alignment with environmental
and social and governance agendas. The assessment process starts with issues at the highest
level which serve as adaptable strategic anchors for building, neighbourhood and campus
applications. The assessment process establishes these categories as its second tier which
divides broad topics into smaller analysis areas. The categories organize campus spaces into
teaching research and administration categories for simpler sustainability evaluation across
diverse contexts. These categories enable general goals to relate directly to campus

infrastructure design.

The third step of the SBE Method's criteria level sets performance targets for all categories.
The criteria establish quantifiable targets which adjust to local situations to allow evaluators
to convert broad targets into specific measurable objectives. Official standards and internal

policies serve as the foundation for selecting indicators that use these criteria.

The evaluation process requires each indicator to connect with a specific criterion through
which evaluators obtain necessary data. Quantitative indicators use energy consumption in
kWh/m?/year measurements yet qualitative indicators use compliance score ratings. The
selection of indicators depends on available data sources as well as contextual suitability. The

hierarchical structure appears in Figure 3 as a visual representation.

Hierarchical Levels
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Figure 3.Hierarchical levels framework (iiSBE Italia R&D, 2023).
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3.3.2. Assessment Procedure

The SBE Method performs its assessment in three seperate phases, which include
Characterization, then Normalization, and Aggregation. These procedures work together to
provide both a clear and measurable context-based assessment of sustainability performance

(iiSBE Italia R&D, 2023).

Characterization

The assessment process begins with characterization which demands empirical measurement
of indicator values using monitoring activity data and experimental measurements together
with design documentation. The measurement of quantitative indicators such as energy
consumption expressed in kilowatt-hours per square metre per year (kWh/m?/year) uses
directly measurable parameters for their calculation. Structured reference scenarios and
evaluation matrices assess qualitative indicators by converting complex or subjective
phenomena into predefined evaluative scales. This phase ensures that each criterion is
grounded in verifiable evidence and aligned with the methodological framework of the

selected tool variant.

Normalization

This phase creates standardized performance scores from the quantitative or qualitative value
of indicators. The transformation process enables standardized interpretation of various
indicators and supports meaningful spatial and scale-based comparisons for individual

buildings and districts, and university campus applications (iiSBE Italia R&D, 2023).

The assessment system uses a -1 to +5 score normalization which enables the measurement
of performance results across the entire spectrum from very poor to excellent. The evaluation
method shows which projects meet higher standards and which aspects need further
improvement. The linear interpolation method enables the calculation of measurable indicator
scores. The positioning system uses distance measurements between minimum and maximum
benchmarks to enable consistent evaluation of different criteria. Two separate functions exist
to interpret indicator values based on their performance ratings:

- The Higher Is Better (HIB) function applies when indicator values increase to produce

better sustainability results. The normalization method works for indicators like green
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space per capita and share of renewable energy use because they need increasing

functions to function properly.

- The Lower Is Better (LIB) function applies to indicators which show better
performance through reduced values such as greenhouse gas emissions and potable
water consumption and waste generation. These indicators use decreasing functions
for normalization.

Two benchmark thresholds are established for each indicator in both models: The score 0
benchmark establishes the minimum performance level required by regulatory standards and
institutional policies while the score 5 benchmark shows ideal performance through best

practice benchmarks or aspirational goals.

The scoring of indicator values occurs through linear interpolation methods between the two
established benchmarks. An indicator value that falls below the score 0 benchmark (in HIB
criteria) or above it (in LIB criteria) results in a score of -1. The maximum score of +5 is

awarded to values that exceed the score 5 benchmark (HIB) or fall below it (LIB).

For qualitative indicators, scores are set by comparing real-world conditions to a set of
predefined scenarios. The scoring process depends on reference cases which present different
performance levels until the actual situation matches one to receive a score between -1 and
+5. This approach makes it possible to assess aspects that cannot be measured directly, such
as how users experience a space or how governance systems function. At the same time, it

ensures consistency with the broader scoring framework used for quantitative indicators.

The scoring scale is defined as follows (see Table 4):

Table 4.Scoring scale (iiSBE Italia R&D, 2023).
Score Interpretation
—1 Performance is significantly below the minimum acceptable threshold.
Minimum acceptable performance; typically aligned with regulatory or standard
limits.
Minor improvement beyond the baseline; indicative of incremental progress.
Moderate and measurable enhancement compared to minimum performance.
Alignment with established best practices in sustainability performance.
Advanced performance beyond best practices, showing substantial improvement.
Excellent or ideal performance; representative of exemplary or innovative
outcomes.

()
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This well structured normalisation framework makes a unique assessment scale for
explanation different type of indicators. It supports transparency, reproducibility, and
contextual sensitivity, forming the methodological basis for aggregating performance across

categories and issues in the subsequent assessment stages.

Aggregation

The SBE Method concludes with aggregation which combines all normalized indicator scores
into one unified sustainability score. The system operates at three levels of criteria, categories
and issues to produce results that show both detailed information and hierarchical structure.
The weighted formula operates at each level to enable the adjustment of final scores
according to specific contextual priorities. The method enables standardized assessment

while allowing users to set their own local priorities (iISBE Italia R&D, 2023).

A. Aggregation Through Criteria
At the most granular level, the normalized scores of individual criteria within a given
category are aggregated to produce a composite category score. Each criterion is
assigned a weight that reflects its relative importance within the category, typically
determined based on impact assessments or expert consultation. The score of a

category S;; is thus calculated as the sum of the normalized scores of its criteria Si, j, k

, each multiplied by its respective weight wy;y :

k=1
Where:

Si,j: the score resulting from the aggregation of the criteria’s scores included in the
category Ci,]
Si, j, k : the score of the criterion ci,j,k in the category Ci,j

Wi k: the weight of the criterion ci,j,k in the category Ci,j

B. Aggregation Through Categories
In the second phase, the category scores for a given issue are aggregated to produce

an overall score. Each category is similarly assigned a weight wj;, established through
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a prioritization process considering contextual relevance and stakeholder-defined
priorities. The resulting issue score S; is computed as follows:

N
Si = Z Wi,jS 1,]
=1

Where :
w;;: the weight of each category included in issue Xi.
Si,j: the score of each category included in issue Xi;

S;: the score resulting from aggregating the category’s scores included in issue Xi.

C. Aggregation Through Issues
Finally, the issue scores are synthesized into a single overall sustainability score. This
final output represents the global performance of the project or area under evaluation.
The score is calculated as a weighted sum of the issue scores si , using issue-specific
weights w; derived from priority values that reflect local policy objectives,

environmental sensitivity, and strategic emphasis:
Na
2= Z Wisi
i=1
Where:

w;: The weight of each issue is included in SBTool, SNTool, and SCTool
si: The score of each issue included in SBTool, SNTool, and SCTool

Visualization and Reporting

The SBE Method includes formalized visualization tools which serve as part of its results
interpretation and transparent communication process. The graphical results through these
tools display sustainability performance data of buildings and neighborhoods and cities in a
format which supports decision-making and easy understanding. The assessment process

utilizes four visualization tools to help interpret results as follows:

- The Spider Chart gives a quick overview of how each of the ten sustainability issues

performs on a scale from 0 to 5.
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- The Pie Chart demonstrates how each issue contributes to the final sustainability score
based on weight. Moreover, helps users to figure out which priorities determine the

final outcome.

- The Score Table shows individual assessment results together with their
corresponding weights and overall score for each issue. It is enables users to evaluate

assessment results between different evaluation periods.

- The use of Key Performance Indicators (KPIs) enables organizations to monitor their
progress through a systematic framework. The SMC Passport format includes
indicators which enable neighborhood comparisons and support policy alignment with

sustainability targets at the local and national levels.

3.3.3. Contextualization

Contextualization is a key component of the SBE Method. It aims to tailor its generic
frameworks, SBTool, SNTool, and SCTool, to local contexts' specific geographical, climatic,
socio-economic, and regulatory conditions. Although methodologically standardized, the
generic frameworks are designed to be adaptive and to respond to regional priorities and
focused sustainability challenges. The ultimate goal of contextualization is to put in place an
assessment system appropriately tailored locally that is scientifically based but more
appropriate to enhance relevance and applicability at the building, neighborhood, and city
levels (iiSBE Italia R&D, 2023).

The contextualization process occurs through three sequential steps: active criteria selection
followed by benchmark establishment and finally weighting factor determination. The
assessment of sustainability becomes scientifically based while remaining policy-aware and

place-specific through three distinct steps.

Active Criteria Selection

Stakeholders identify appropriate criteria from the Generic Framework to be used in the local
tool version during the initial contextualization phase. Stakeholders need to select a
predefined set of Key Performance Indicators (KPIs) even though there is no fixed number of

criteria that they must choose from. These KPIs represent core sustainability domains aligned
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with transnational goals and form the basis for each contextualized tool. The decision-making
process should be justified in terms of contextual applicability (e.g., environmental hazards,
economic concerns, cultural heritage, or urban morphology) and must be supported by
relevant reasoning. Justification usually invokes existing policies, territorial development

strategies, or local planning tools (iiSBE Italia R&D, 2023).

Benchmarking

The assessment process requires each selected criterion to receive a performance scale during
its second step. The assessment tool uses two benchmark points to evaluate performance
where the minimum acceptable outcome receives a score of 0 and the best possible outcome
receives a score of 5. The benchmarks derive from official regulations and technical norms
and scientific data. The assessment tool uses these defined thresholds to perform consistent

comparisons between different cases while maintaining awareness of the local environment

(1SBE Italia R&D, 2023).

Weighting

The assessment hierarchy receives priority-based weights during the final contextualization
phase which includes issues and categories and criteria. The weights show how important
each sustainability dimension is to the local context. The weighting procedure requires
assigning priority scores and calculating relative weights to produce a sustainability score
which accurately represents local developmental goals and policy imperatives. The
assessment process becomes balanced through this step because contextually important
aspects receive increased influence on the final assessment result.

The SBE Method maintains its international scientific validity through these
contextualization activities which produce sustainability assessments that are both locally
actionable and policy-aligned for Mediterranean urban environments (iiSBE Italia R&D,

2023).

3.4. SBTool Campus

This section of the thesis presents the fundamental methodological steps for building the

SBTool Campus generic framework.
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3.4.1. Building Typologies and Functional Spaces

The development of a standard framework for university campuses begins by recognizing the
various types of spaces which appear throughout campus environments. A classification
system was created to organize spaces according to their operational functions and physical

attributes.

The typology consists of ten main categories which include teaching areas together with
laboratories and technical spaces and offices and outdoor environments (see Table 5). The
actual campus space usage becomes visible through specific room types such as classrooms
(AULA), didactic labs (LAB_DIDAT) and green or pedestrian zones (VERDE,
PEDONALE).

The proposed organizational system enables direct relationships between built environments
and sustainability performance metrics. The framework enables sustainability measurement
through space-type connections to energy consumption and accessibility areas which
accommodates diverse campus layouts. By using this approach, the uniformaty between

different campuses can be easy even the building designs differ.

Table 5.Typological Classification of Campus Spaces: Categories, Abbreviations, and Functions.

Category Abbreviation Type of Space
A — Vertical SCALA Stair
Circulation ASCENSORE Elevator
ARCHIVIO Archive
ATRIO Atrium
CAB_CONTR Control Room
CAB_ELETTR Electrical Room
CEN_CLIMA Climate Center
CEN_TELEF Telephon Center
B _ Service Area CEN_TERM Thermal Center
CORRID Corridor
DEP COMB Fuel Storage
DEP_GEN Central Storage
LOC_TECN Technical Room
MAGAZ Warehouse
RETE_SERV Service Network

RIPOSTIGL Storage Room
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SPOGL Changing Room
wWC Toilets
LOC MULT Multipurpose Room
C — Support S RIUN Meeting Room
Area S RICREAZ Recreation Room
S CONFEREN Conference Room
UFF_PE EST Personnel Office
UFF_DOC Faculty Office
D — Office UFF TEC AM Technical/Administrative Office
UFF_PHD PhD Office
UFF_PUBB Public Office
E — Teaching AULA Classroom
Area
AULA_INF Computer Room
F — Laboratory | LAB DIDAT Teaching Laboratory
BIBLIO Library
G — Study Area
S STUD Study Room
H — Technical SUPPOR LAB Laboratory Support
Support Area
SUPPOR_UFF Office Support
BAR Bar
CEN _STMAP Press Center
I — Special Use INFERM Infirmary
MENSA Cafeteria
POSTA Post Office
AREA TECNI Technical Area
ASCEN Elevator
COPERTURA Roof
CORTILE Courtyard
ISOLA ECO Ecological Area
PARK EST Outdoor Parking
Z/Ir;aOutdoor PEDONALE Pedestrian Area
PORTICATO Portico
SOCALA _EST Outdoor Social Area
SIEPE_AIUO Billboard Area
STUD_EST Outdoor Study Area
TERRAZZO Terrace
VERDE Green Area
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VIAB | Road Network

3.4.2. Thematic Areas: Issues and Categories of SBTool Campus

The initial coordinated activity of developing the SBTool Campus generic framework for
university buildings involved identifying and selecting the most important issues and
categories for the evaluation protocol. The goal was to create a thematic structure which
would maintain both the methodological standards of the SBE Method and the particular

operational characteristics of university campuses.

The mterdisciplinary working group performed a focused validation process which drew
from the theoretical framework of SBTool. The activity focused on transforming SBTool's
theoretical sustainability concepts into a structure that aligns with university building

architectural characteristics and operational and institutional needs.

The participatory process included a workshop with two essential tools which were a game
board and semantic cards. The game board enabled participants to structure and visualize
sustainability themes by placing issues on the Y-axis and Categories on the X-axis. The
layout structure promoted team discussions and simplified the process of choosing elements
for selection or modification or elimination. The activity maintained SBE Method compliance
through its adherence to the recommended ten issues and maximum ten Categories per issue.
The activity maintained SBE Method compliance through its adherence to the recommended

structure which included ten issues together with up to ten Categories for each issue.

Additional structure came from semantic cards delivering common definitions and semantic
explanations together with contextual information pertaining to each proposed theme. The
cards maintained disciplinary consistency while improving stakeholder communication

between professionals with different academic and professional backgrounds.

Group 2 which focused on the building scale consisted of experts from architecture,
engineering, sustainability planning and university campus management fields. The team's
combined knowledge base enabled a systematic and multi-disciplinary assessment of the

proposed thematic framework. In table 6, the validated configuration is presented.

Table 6.Validated Thematic Structure for University Buildings: Issues and Corresponding Categories.

Issue Category



A. SITE REGENERATION AND DEVELOPMENT, URBAN DESIGN | /-1 Site Selection

AND INFRASTRUCTURE

A2 Site development

B.1 Energy

B.2 Electrical peak demand

B. ENERGY AND RESOURCES CONSUMPTION .
B.3 Materials

B.4 Use of potable water, stormwater and greywater

C.1 Greenhouse Gas Emissions

C. ENVIRONMENTAL LOADINGS C.2 Other Atmospheric Emissions

C.3 Solid Wastes

D.1 Indoor Air Quality and Ventilation

D.2 Air Temperature and Relative Humidity

D. INDOOR ENVIRONMENTAL QUALITY D.3 Daylighting and Illumination

D.4 Noise and Acoustics

D.5 Noise and Acoustics

E.1 Controllability

E. SERVICE QUALITY E.2 Optimization and Maintenance of Operating

Performance

F.1 Social Aspects
F. SOCIAL, CULTURAL AND PERCEPTUAL ASPECTS

F.2 Perceptual

G. COST AND ECONOMIC ASPECTS G.1 Cost and Economics

H.1 Climatic action: increase of temperature

H.2 Climatic action: pluvial flood

H. ADAPTATION TO CLIMATE CHANGE H.3 Climatic action:fluvial and coastal flood

H.4 Climatic action: drought

H.5 Climatic action: fire exposure

H.6 Climatic action: wind action

3.4.3. Criteria and Indicators of SBTool Campus

Following the validation of issues and categories presented in the previous section, the
evaluation process proceeded to select specific criteria at the building scale. This stage was

designed to ensure that the hierarchical structure, defined according to the SBTool
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framework, would be fully operationalized through measurable and contextually appropriate
criteria.

To carry out this task, the interdisciplinary team, already subdivided into thematic working
groups, was assigned to assess and validate the criteria associated with each of the previously
confirmed issues and categories. These working groups comprised academic experts and
institutional professionals from 1iSBE Italia, SAIL, PROGES, DENERG, DIST, and DAD,
each contributing domain-specific expertise to support a comprehensive and technically
grounded evaluation process. Each group received a dedicated Excel-based questionnaire
tailored to a specific issue. These questionnaires provided a structured format for evaluating
each proposed criterion's relevance, applicability, and measurability within the context of
university buildings. The format included the following fields: issue, related categories,
accepted criteria, rejected criteria, accepted with modifications (including detailed
recommendations), proposed Indicator, and proposed unit of measure. This structured format
ensured transparency in decision-making and facilitated consistent documentation across
thematic groups. Notably, identifying indicators associated with each selected criterion drew
upon the outcomes of Activity 3.2. Compilation of Sustainability Indicators, which had
previously consolidated a dataset of 651 distinct indicators and their corresponding units of
measure. These pre-existing resources were systematically consulted to ensure that each
criterion was supported by an appropriate and context-sensitive indicator and its standardised
evaluation unit.

Participants were asked to engage in critical discussions and collaborative analyses, guided
by the objective of identifying criteria that would be scientifically robust and practically
implementable. Discussions focused on aligning the criteria with regulatory frameworks,
ensuring reliable data availability, and determining each criterion's adaptability to various
spatial configurations and building typologies within the university setting. Each working
group was assigned to one of the nine thematic issues validated in the previous phase (see

Table7):

Table 7. Assignment of Thematic Working Groups by Issue and Affiliated Institutions (Building

Scale).
Building Scale Issue Group Members
) ) Antonio De Rossi, Carlo
Site Regeneration DAD Deregibus, Sara Manganelli
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Sara Viazzo, Cristina Becchio,

Indoor Environmental Quality DENERG Enrico Fabrizio
Adaptation to Climate Change DENERG Sarg VlaZZO.’ Crlstlna Becchio,
Enrico Fabrizio
Water PROGES Grego_rlo Cangialosi, Concetta D1
Napoli
Materials PROGES Grego_rlo Cangialosi, Concetta D1
Napoli
Sara Viazzo, Cristina Becchio,
Enrico Fabrizio, Mario Ravera;
Energy DENERG | Enrico Borgo; Paola Biglia;
Valentina Colaleo; Barbara
Spataro
Giuseppina Emma Puglisi; Chiara
SAIL — . :
Service Qualit Green Genta; Mario Ravera; Enrico
y Team Borgo; Paola Biglia; Valentina
Colaleo; Barbara Spataro
SAIL — . . .. .
Social, Cultural, and Perceptual Aspects | Green Giuseppina Emma Puglisi; Chiara
Genta
Team
Financial and Economic Aspects DIST Francesca Abastante, Beatrice

Mecca

The final outcomes were classified into three categories which included accepted or rejected

or required additional modification. The following table contains the review findings:

- The evaluation process accepted three criteria for climate change adaptation but

rejected six others. The assessment of criteria for pluvial and fluvial flooding proved

less relevant at the single-building scale and researchers suggested evaluating these

criteria at the campus level.

- The energy category included five approved criteria together with one conditionally

approved criterion and eight disapproved criteria. The elimination of one criterion




53

occurred because of functional differences while "Other Atmospheric Emissions"
indicators lost all their indicators which revealed potential classification gaps.

- After reviewing Financial and Economic Aspects one criterion was accepted while
four were rejected. The "Benefits" category continued to undergo evaluation because
of its absence of measurable indicators and LCC criteria was presented as the
consolidated possibility.

- The acceptance rate for Indoor Environmental Quality criteria reached fifteen but
twenty criteria received rejection status. The operational phase required additional
clarification regarding the application of these criteria. Acoustic insulation received
treatment as a single flexible verification measure through aggregation.

- Materials criteria acceptance rate rose to twelve and rejection rate climbed to nine.
The assessment process for Urban-scale Environmental Quality themes needed
careful attention to scale coherence because of existing overlaps.

- Service Quality received acceptance for four criteria but one criterion received
provisional rejection. The Smart Readiness Indicator needed additional clarification
about its methodology.

- In Site Regeneration three criteria together with three more criteria were accepted and
one criterion received rejection status. The original indicators designed for campus-
level evaluation received validation for individual building implementation.

- The Social, Cultural, and Perceptual Aspects criteria received acceptance for three of
them with no rejection. The researchers proposed additional clarification about the
analytical unit that should be used (room, building, etc.).

- The Water criteria consisted of three accepted standards and one rejected standard.
Two indicators which were first categorized under climate adaptation were suggested

for reclassification as Water indicators for thematic alignment.

The building-scale validation process produced a set of criteria that matches the SBE Method
through indicators and measurement units which maintain transparency and consistency.
After the collaborative issues and categories definition and criteria and indicators validation
process the group held a final integrative session to enhance thematic structure quality. The
final phase of this process removed unimportant components while adding specific context-
related aspects to improve the semantic quality of chosen terms. The collaborative effort
produced a refined thematic structure which appears in Figure 4 to display the customized

issues and categories structure for university buildings using the SBTool generic framework.
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SBTool Campus

A. Site Regeneration C. Resources D. Indoor N " F. Transportation and
and Development B. Energy . | Quality E. Service Quality Mobility G. Economy
A1. Site B1.GHG C1. Waste D1. Indoor Air . F1. Performance
] Selection . Emissions | Management 1 Quality [ E1- Controllability of Mobility G1.1cC
Service
L A2. site | B2. Energy || C2. Water | D2. Thermal | | E2. Optimisation F2. Green G2. Sustainable
Development Efficiency Management Comfort and Maintenance Mobility Purchase
D3. Lightening
X . Material N
L] B ';ezewab'e L R Materials 1 and Visual L E3. Design for Al
nergy g Comfort
[ | D4. Acoustic
Comfort

L{ DS. EMF Exposure

Figure 4.Final Validated Hierarchy of Issues and Categories for University Buildings (SBTool
Campus).

The complete list of the criteria that constitute the SBTool Campus generic framework is
presented below. The table 8 also includes, for each criterion, the corresponding indicator

name and its associated unit of measure.

Table 8.SBTool Campus Criteria list.

A Site Regeneration and Development

Al Site Selection

CODE CRITERION INDICATOR UNIT

Pre-development ecological

INB Ecological value of land ! ' Index
s jvaeofland T
i . .. i Average distance between the i
i Adjacency to existing P o i
Al2 | service infrastructures i site and key existing ''m
o nfrastractures 0]
Al3 | Proximity to key services ! Ave¥age distance from key ‘m
S iservices |
A2 Site Development
CODE CRITERION INDICATOR UNIT

i ' The extent of vegetated !
A2.1 | Use of native plantings . landscaped area that is planted | %
i - with native plants i

Number of recreation services

Provision of outdoor i . i
ovision of outdoo i offered in outdoor areas ofthe | n

recreation areas
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CO: equivalent emissions per

GHG gas emissions during useful internal floor area per

2
operation Kg COzeq/m*/yr

CO: equivalent emissions per
useful internal floor area for a
period of 50 years

Life Cycle Global Warming

2
Potential Kg COzeq/m

]
1
1
1
1
1
i
1
r
i
1
1
1
1
1
1

i Primary Ener . Primary energy consumption per |
B2.1 ! Ty tnergy ! internal useful floor area per ' Kwh/m?/ yr
i Consumption | vear i
""""" T leotical energy consamption |
B22 ! cnergy i per internal useful floor area per ' Kwh/m?/ yr
i Consumption | Vear i
""""" T hemual energy consamption |
B23 ! nergy i per internal useful floor area per ' Kwh/m?/ yr
: consumption i vear i
""""" " Heattobedelivered toa . |
i . i conditioned space to maintain i N
B2.4 i Heating need ! the intended temperature during i Kwh/m?/ yr
_________ e odayear
T r Heat to be extracted from a !_
i . i conditioned space to maintain i N
B2.5 i Cooling need ! the intended temperature during i Kwh/m?/ yr

Energy from renewable
sources in total final energy
consumption

Share of renewable energy in

B3.1 final energy consumptions.

%

Resources and Environmental Loads Management

Cl1 Waste Management

CODE CRITERION INDICATOR UNIT

Ratio of the number of
collectable solid waste

Solid waste from building categories within a 100m

1
1
1
1
1
1
1
1
1
1
1
1
;
. 1
waste categories !
]
1
1
1
1
1
1

0,
CL1 operations distance from the building’s %
entrance to the reference solid
. Weight of waste and materials . |
Cl1.2 Construction waste i generated per m? of internal Kg/m?

... usefulfloorarea o
C2 Water Management W




CODE

C2.1

C2.2

C23

C24

C2.5

C3

CODE

C3.1

C3.2

C33

C34

C3.5

C3.6

C3.7

Dl

CODE

D1.2

D1.3
D14

D1.6

D1.7

CRITERION

Potable water consumption
for indoor uses

Capacity of rainwater
collection and storage for
non-potable uses

Embodied water

Total water consumption

Capacity of greywater
collection and storage for
non-potable uses

Materials Management

CRITERION

Renewable materials

Recycled materials
Design for deconstruction
Local materials

Design for adaptability

Materials Transparency

Materials Optimization

INDICATOR

Potable water consumption per
occupant per year

Share of rainwater collected and
stored for reuse from roofs and
plot's paved area

Net fresh water per useful
internal floor area

Total consumption of water per
occupant per year

Share of greywater collected and
cleaned for reuse

INDICATOR

Weight of renewable materials
on total weigh of construction
materials.

Weight of recycled materials on
total weight of materials

Circularity potential.

Weight of local materials on
total weight of materials

Adaptability potential

Number of materials or
components with manufacturing
certification

Number of materials or
components with certified
enhanced chemical restrictions

Indoor Environmental Quality

Indoor Air Quality

CRITERION

TVOC concentration

Mechanical Ventilation

CO: concentrations

Low emitting materials
Radon

Pollution infiltration
management

Formaldehyde concentration

INDICATOR

TVOC concentration in indoor
air

Mechanical ventilation rate per
useful internal floor area

CO: concentration in indoor air

Mean emission class of finishing
materials

Radon concentration in indoor
air

Number of design features
implemented for reducing
pollution infiltration
Formaldehyde concentration in
indoor air

UNIT
m?>/occupant/yr
%

Kg/m?
m?>/occupant/yr

%

UNIT

%

%
Score
%

Score

UNIT
pg/m’
1/s/m?

ppm

Index

Bg/m?

Score

pg/m?




D2

CODE

D2.1

D2.2

D23

D2.4

D3

CODE

D3.1
D3.2

D3.3

D3.4

D4

CODE

D4.1

D4.2

D4.3

D4.4

D4.5

D4.6

D4.7

Thermal Comfort

CRITERION

Thermal comfort index

Heat island effect

Thermal Comfort
Monitoring

Humidity Control

Lighting and Visual Comfort

CRITERION

Daylight
Daylight Provision

Protection from Glare

High-Quality Electric
Lighting Performance

Acoustic Comfort

CRITERION

Protection from noise:
facade insulation

Maximum noise levels

Sound reducing surfaces

Protection from airborne
noise within adjacent spaces
Protection from the sound of
impacts within adjacent
spaces

Protection from noise
generated by service
equipment

Reverberation time

INDICATOR

Predicted Percentage of
Dissatisfied in cooling season

Mean Solar Reflectance Index
of paved surfaces and roofs in
the area

Percentage of aggregated indoor
useful floor area monitored for
thermal comfort

Relative humidity maintained
between 30—60% for at least
98% of operating hours, either
through mechanical control or
validated modeling.

INDICATOR

Mean Daylight Factor

Level of daylight provision

DGP (Daylight Glare
Probability)

Compliance with short-term
flicker severity and color
rendering thresholds for indoor
electric lighting systems.

INDICATOR

D2m,nT,w - Weighted
standardized level difference for
traffic noise (sound insulation)
Percentage of area over noise
limit (in respect to noise
generated within the campus)
Percentage of indoor surface
covered by sound-absorbing
materials

R’w - Weighted apparent sound
reduction index

L’n,w - Weighted normalized
impact sound pressure level

LAeq,nT - A-weighted
standardized continuous sound
pressure level

T - Reverberation time
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UNIT

%

SRI

%

RH%

UNIT

%

level

Pst<sub>LM</sub> / CRI or
TM-30
R<sub>f</sub>/R<sub>g</sub>

UNIT

dB

%

%

dB

dB

dB

%




D5 EMF Exposure

CODE CRITERION

Level of ELF magnetic
fields

Level of High Frequency
D5.2 Electromagnetic

Ds.1

Fields
E Service Quality
El Controllability

CODE CRITERION

Effectiveness of facility
El.1 management
control system

E1.2 Smart Readiness Indicator

E2 Optimization and Maintenance

CODE CRITERION

Existence and
implementation of a

E2.1 .

maintenance management

plan

On-going monitoring and
E2.2 . :

verification of performance
E23 Retention of as-built

documentation

E3 Design for All

CODE CRITERION

Universal access on site and
E3.1 within
the building

F Transportation and Mobility

INDICATOR

Mean level of magnetic
induction (50/60 Hz)

Mean level of electric filed (100
kHz-3GHz)

INDICATOR

Percentage of control functions
within class A

Total smart readiness of
buildings for responding to the
needs of occupants, optimizing
energy performance, and
interacting with energy grids

INDICATOR

The availability of a
comprehensive and long-term
plan at the end of Design phase,
and evidence of its
implementation during
Operations phase

The provision of energy sub-
metering systems and water
consumption monitoring
systems, according to design
documentation

The scope and quality of design
documentation retained for use
by building operators, according
to design documentation

INDICATOR

The scope and quality of design
measures planned to facilitate
access and use of building
facilities by persons with
disabilities

F1 Performance of Mobility Services

UNIT

ut

V/m

UNIT

%

%

UNIT

Score

Score

Score

UNIT

Score
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CODE

F1.2

F2

CODE

F2.1

Gl

CODE

Gl.1

Gl1.2

G2

CODE

G2.1

G2.2

G2.3

CRITERION

Proximity of site to public
transportation
Electric-vehicle
infrastructure (charging
stations)

Green Mobility

CRITERION

Support for Bicycle Use
Economy

LCC

CRITERION

Life-cycle cost

Documenting Sustainable
Building Cost Impacts

Sustainable Purchase

CRITERION

Sustainable Purchasing —
Facility Alteration and
Addiction

Sustainable Purchasing —
Furniture

Sustainable Purchasing —
Electric Power Equipment

INDICATOR

Accessibility index

Electric vehicle’s charging
stations per occupant

INDICATOR

Percentage of bicycle parking
spaces available per total
parking spaces

INDICATOR

Life cycle cost (production and
construction, operation,
maintenance, and end of life)
per useful internal floor area per
year

Documentation of historical
(last 5 years or duration of use)
and ongoing operational costs
and financial impacts for
campus buildings

INDICATOR

Presence and scope of a
sustainable purchasing program
for building renovation and
construction materials, based on
compliance with defined
sustainability criteria (e.g.,
recycled content, low-VOC,
certified wood, local sourcing)
Presence and extent of a
sustainable purchasing program
for durable goods and furniture,
based on adherence to
sustainability criteria (e.g.,
recycled content, renewable
materials, certified wood, local
sourcing)

Presence and extent of a
sustainable purchasing program
for electric equipment, based on
conformity to defined
sustainability criteria (e.g.,
ENERGY STAR®, gas-free

UNIT

index

N/occupant

UNIT

UNIT

€/m2/yr

Qualitative scale (0-3-5)

UNIT

Qualitative scale (0-3-5)

Qualitative scale (0—3-5)

Qualitative scale (0-3-5)




G2.4 Ongoing consumable

Sustainable Purchasing -

models, certified environmental
equivalence)

The indicator evaluates whether
the institution has a sustainable
purchasing program for
regularly used consumables
(e.g., paper, toner, batteries).
Purchases are considered
sustainable if they meet criteria
such as recycled content, local
sourcing, FSC certification, or
rechargeability.

Qualitative scale (0-3-5)
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3.4.4. Detailed Criteria Desciption by Issue — SBTool Campus

The following section contains detailed thematic profiles for all issues within the SBTool

Campus generic framework. The profiles present categories and criteria with defined criterion

intent and performance indicators and unit of measure and assessment methodology

summaries. The profiles enable practical application of the generic framework through

indicator connections to university building performance areas (see Figure 5 to 11).

Site Selection

Adjacency to existing service infrastructures

Intent. To discourage th on of
undeveloped lond.

Lidentify locations of the existing service
iinfrastructures on the site.

2 Calculate the average distance between the
site and the key existing infrastructures.

Site Selection

Ecological value of land

site development
Use of native plantings

Intent. To asses

tive plans for londs

2 the use of na
purposes, in order to reduce the need for irriga

by authorities to be of

3. Calculate the ratio between the
ar

undeveloped area and the area analysed.

Site Selection

Proximity to key services

Lidentify locations of the key services for
local residents on the site.

2Calculate the average distance between the
site and the key services.

AlB

<aping
tion.

Provision of outdoor recreation areas

Site development

Intent. To provide public space and recreation areas for
gathering, reloxation and recreation of the population.

Number of recreation services
offered in outdoor areas of the
buiding.




Figure 5.Thematic Profile — A. Site Regeneration and Development (SBTool Campus).

@ B.Energy

Description of the Information

B3: Renewable Energy.

BX.X: Criterion.
Intent: Description of the objective of the
criterion.
Indicator: Name of the indicator to be
calculated.
Unit of Measure: Measuring unit of
each indicator.
Standard: The calculation
standard for the criterion.
References: The acquiring source of
information.

Key Performance Indicator

@ B. Energy

B. Energy

®

G
GHG gas emissions during operation

Intent: To minimise the fotal greenhouse gas (GHG)
‘emissions from buildings operations

Indicator [ Unit of Measure

€O, equivalent emissions
per usatul internal floor
area per year

Kg COsealmi/yr

Assessment Methodology:

1. Calculate the total emissions of CO, eq. related
operations.

2 Calculate the useful internal floor area of the
building.

3. Calculate the indicators value as the ratio of the
total emissions of CO, eq. related to building
operations to the useful internal floor area.

Standard;
EN 15603 (Enerny performanc s
i)

e

Reference:
(CESEA MED Foject-S8Toa
seo0012018

@ B. Energy

B. Energy

ssToot

®

@ B. Energy

Assessment Methodology:
The seurce of data must always be clearly deciared.
The underlying calculation method for each
subsindicator is pr the CEN standards
series that support implementation of the Energy
Performance of Buildings Directive (EPED) across
the EV.

Standard: Reference:

(CESBAMED projct  STeat

Energy Effi Energy Efficiency
Electrical energy consur
Intent. To minimise the fotal electric energy consumptions Intent: To minimise the total thermal energy
in the use stage. ptions in the use stage.
Indicator ‘ Unit of Measure Indicator ‘ Unit of Measure
Elsctricat anaroy conzumption Thermal eneray consumption
perinternal usef floor area Kb [y per intemal use ul fioor area Kb [y
peryear.

The source of data must always be clearly declared.
The underlying calculation method for each

l
]
]
|
|
]
l
]
|
i
I

Assessment Methodology I
i
l
]
]
|
|
]
|
|

Standard: Reference:
CEsaA 1ED Proect
Secesemart sysem

Assessment Methodology:
1. Consult the checklist of i

cycle design concepts

insection L1.4.
2. Make a review of relevant LCA/whole life carbon
i inthe 3

3. Interpret and identify ‘hot spots’ and
recommendations for improvements along the
building.

4. Review and identify options for using the ife
eyele design concepts and for addressing the hot
spots identified from previous studies.

5. Record the life cycle design concepts that were
taken into account using the L1 reporting format.

Standard: Reference:

£1 15603 (Energy prformanc of Lovela it 12 s ol

bieings) coatWarning Fotent.
GNIEN 150 52000-12018 )

Intent. To maximize the use of renewable energy

Indicator | Unit of Measure

Share of ranewable energy in
final energy consumptions.

Assessment Methodology:
The source of data must always be clearly
declared.

The underlying calculation method for each
sub-indicator is provided by the GEN standards
series that support implementation of the
Energy Performance of Buildings Directive.
(EPBD) across the EU.

Reference:
CESkA MED P

Assessment Methodology:

The source of data must always be clearly
declared. The underlying calculation method
for each sub-indicator is provided by the CEN
standards series that support implementation
of the Energy Performance of Bulldings
Directive (EPBD) across the EU.

I
k
|
|
|
I
I
|
I
|
I peryear
|
I
I
|
I
1
|
I
I
I
|
|
'
I

Standard:

1. Measure total heating snergy delivered (Kwh/yr).
A) - Numerator

]
'

'

]

]

]

]

'

]

]

| Assessment Methodology:
]

'

'

]

| 2.Net usable area (NUA) or conditioned floor area (m?) of
. buildings.

. B) - Denominator

]

| 3Galculate the value of the indicator as:

) B

Reference:
PICSOU framemerk

Standard:

Inton. To minimise the fotal greenhouse gas (GHG) emissions Insent. To minimise the fotal energy consumtions n the use fntent:To quontify the anngal thermal energy requieedto Intent: To measure the annual cooling energy reauired o
iz the ol greenhose ges (GHG | e el e emperotues i o | ‘maintain thermal comfort i campus buldings during
Indicator ‘ Unit of Measure Indicator ‘ Unit of Measure Indicator ! Unit of Measure Indicator | Unit of Measure
CO; equivalent emissions. Primary energy consumption Heat to be delivered toa Heat to be extracted from a
per useful ntemmal loor ares Kg COzeq/m?/yr per nternal ussful floor area Kwhm fyr e Kbt fyr Conditioned space fo Koo e
for 2 berod o 50 years ntan e btandod
fiotmaiotieion O

Assessment Methodology:

1. Measure total cooling energy delivered (Kwh/yr).
A) - Numerator
2. Net usable area (NUA) or conditioned floor area (m?) of

d
1

I

1

I

|

|

i

I

I

|

|

I

maintain tha intended i
I

I

I

|

I

I

I

i

B) - Denominator I

|

3.Calculate the value of the indicator as: '
I

|

AB
Standard: Reference:

Figure 6.Thematic Profile — B. Energy (SBTool Campus).
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€. Resaurces and Envirenmental Loads
Management

C. Resources and Environmental

Waste Management

Loads Management
Solid waste from building aperations

ntent. To focilrate the separot collection and recycle of
salid wate From building speration
Description of the Informat

Indicator Unit of Measure
Cx: Category. Ratio of the number of
callectable soid waste
€1 Waste Management . Categaries within 8100 m %
€2: Water Mangement. distance from the buiksg's
. entrance ta
C3: Materials Management. ot b
Cx.x: Criterion. Assassment Methodology:
Intent: 1. kbantify the availabiity and position of bing and
contaners for #ach of the seven S0l waste

Description of the objective of the crit

e categories.
Indicator: Name of the indicator to be

2 Caleulate the walking distance (m) from the.
< A

nmental Loads

€. Resources and i
Managoment

-~ Water Management

Capacity of rainwater
non-potablo uses

Intent: To promte rainwater collection and sforage for

Indicator | Unitof Measure
Share of rsinwater collected
and stored for reuse from raofs %
and plot's paved area.

Assessment Methodology:
1.Calculate the quantity of rainwater collected and stored for
reuse from roofs and plot's paved area.

(A)- Numerator
2.Caleulate the maximum rainwater collectable from

calculated.
Unit of Measure: Measuring unit of
each indicator.
Standard: The calculation
standard for the criterion.
References: The acquiring source of
information.

W Key Performance Indicatt

'
the reference '

. Rasurces and Enwironmantal Loads

€. Resaurces and Envirenmental Leads
Management

Water Management
Potable water consumption

Management

Waste Management
[ Construction waste

Inteat: To minimise the production of construction woste Intent Make efficient use of woter resources

Indicator Unit of Measure Indicator | Unit of Measure
i o wste FR——
materials generated per m? of Kgim?® ‘occupant per year | 'foccupant fyr

Assessment Methodology:
1.Caicuiate the weight (Kg) f waste and matariats
generat

() - Numeratar
2Calculate the useful floor area of the building
(m?]

Assessment Methodelagy:

The source of data must always be clearly declared.

The user must include in the calculation the sanitary
i . toilets,

machines).

(B) - Denominator
and fittings are detrmined through specific data
3. Calulate the vakve of the indicator as jers.
AR

C. Resources and Environmental Loads €. Resources and Environmantal Loads

Management Management

Materials Management Materials Management

| Renewable materials

{A) - Numerator inventory of the different materials (kg) that compose a
building.
2Calculate the total weight of the construction material N

in the building.

The BoM is organised according to main elements that a

(8) - Denominator Quantities (BoG) that specifies the elements of a building
(eg. foundati BoQ

3 Caleulate the value of the indicator as: categories of elements, which can have different
functional performance characteristics.

A/B0%)

1 :
i . !
R Recycled materials i
| aaauani ) '
' o \
| Iten Topromoteth o of renwble moteril esource. | Infent.To reduc the nironmentel mpoctof consruction |
. ‘materials !
' .
' | '
I I '
h Indicator || Unit of Measure | Indicator | nitofMeasure :
I I '
' Weignt of renewable ' Weigtt of recycied " '
| materials o fotslweigh of % i mateilson total weight of !
| Constnactionmate \ '
I \ '
| Assessment Methodology: 1 Assessment Methodology: .
| 1Calculate the weig g ' the !
| inthe building. | compile a Bil of Materials (BoM) that - .
I I '
I .
I I
! .
! I
1 .
| .
, h
\ 1
\ \

Standard: Referenc

Reference:
CEsaA 2D prject—BTost

(CRESSHER S S S C. Resources and Environmental Loads:
Management sareor

c3

Management

Materials Management Mater

s Management

Design for deconstruction Local materials

Intent. To ascertain the degree to which components of the
building are easy fo disossemble so that they can be reused or

Intent. To promote the use of local materials and fechniques.
at the end of the service life of the companents.

Unit of Measure

Indicator ‘ Unit of Measure

Indicator ‘

Weight of local materials:
n total weight of %
materials.

Circularity potential

Assessment Methodology: Assessment Methodology:

‘Consult the checklist of deconstruction design

‘concepts in section L1.4 of thess instructions and the building .
read the associated technical guidance and (A) - Numerator

supporting information that appears ater in this

document. igh o
Optional: in the building.

Seekadvice from a demlition contractor or waste
management expert with relevant knowledge of the
buiding type and the state of the artin

(8) - Denominator
3.Calculate the value of the indicator as:
e

|
b
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
I
'
I
'

A/B(%)

‘
‘
‘
‘
|
‘
|
|
|
‘
|
|
|
‘
‘
|
|
|
‘
|
‘
|
ol nd Tty ;

Reference:

Standard: Reference:

GEseA e Prject—s8Tost

(B) - Denominator
3Calculate the value of the indicators:
A8

Reference:
CESHAMED project - S8Ton

Standard:

C. Resources and Environmental Loads

Management
Water Management

Total water consumption

Intent. To evaluate warer resources consumption

Indicator | Unit of Measure

Total consumption of

water per occupant per moccupant/yr

Assessment Methodology:
1.Caleulata the total amount of the watar consumption
i per year.

(A)- Numerator
2.Calculate the total number of occupants

()~ Denominator
3.Caleulate the value of the indicaters:
aB

Reference:

€. Resources and Enviranmental Loads

Management

Materials Management

Design for Adaptability

Intent. To ensure @ high degree of adaptability of the structure
for different uses.

Indicator | Unitof Measure
Adoptabiity potential Score
Assessment Methodology:

Following Level(s) guideiine, evaluate the three key

concept checklist, namely adaptation to:

1. Existing and future occupier needs.
2.Changing future demand in the property market.

3. Life changes in the case of residential property.

Standard: Reference:

cesa meD,

©.Resources and Environmental Loads (-
Management

Materials Management

Materials Optimization

Intent.
resirictions to redluce harmful substances.

Indicator | Unit of Measure

Number of materials or
components with certified
enhanced chemical

tions
Assessment Methodology:

1. Number of materials or components that meet
anhanced ehomical rostrietion eriteria (6.9, GroenSeroen
Certfied, Cradie to Cradle Certified, o other
WELL-recognized standards).

(A)- Numerator

2. Total number of materials or components used in the
project.
(B)- Denominator

3.Calculate the value of the indicator as
(A) = Total count of ompliant materials

1
'
V
'
1
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
1

Reference:

Standard:

C. Resources and Environmental Loads
Management

Assessment Methodology:
1. Caleul
buiding

he amount of fresh water for the

(A)- Numerator

.
: :
N Intent: To estimate the amount of fresh water for the
. uilding,

.

.

' Indicator I Unit of Measure

.

.

D s

.

.

.

.

2.Calculate the useful internal floor area of the
building
(B) - Denominater

3.Calculate the value of the indicators:
AR

'
1
I
'
'
'
'
'
'
'
'
'
'
'
I
'
'
'
'
'
|

Standard: Reference:

EN 15378 (sussimaitty of AMEDProject o0
Consiructin works) mert e

G. Resources and Environmental Loads

[ER——

Water Management
Capacity of collection and storage for
Fohpotabie s " nandstorsge’

Intent. To promote greywater collection for re-use

Indicator | Unit of Measure
Share of greywater
collected and cleaned %
for reuse

Assessment Methodology:

. Calculate the quantity of greywater collected and cleaned i
the building.

(A)- Numerator

2. Calculate the maximum greywater collectable in the
building.

(B)~ Denominator

3.Calculate the value of the indicator
AB (%)

Standard: Reference:

cesaamip|

. Resources and Environmental Loads
Management o

ials Management

Materials Transparency

materials with
ingredients and manufacturing processes.

Indicator | Unit of Measure

i
1

1

i

1

i

i

i

i

i

i
Number of materials or i
components with 1
manufacturing !
certification. i

i
Assessment Methodology: !
1. Number of materials or components with 1
manufacturing eentifications (e 9. Health Product i
Declarations (HPDs), Environmental Product Declarations |
(EPD3). or other WELL-recognized certifications) 1
(A)- Numerator i

1

i

1

i

5 o components used in the

(B)- Denominator

3Calculate the value of the indicator as:
(A) = Total count of compliant materials

Standard:

Reference:
weL

Figure 7.Thematic Profile — C. Resources Management (SBTool Campus).
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@ D.Indoor Em
Quality

Description of the Information
D: Issue.

Dx: category.

D1: Indoor Air Guality.

D2: Thermal Comfort.

D3: Lighting And Visual Comfort.
Da: Acoustic comfort
D5:EMF Exposure

Dx.x: Criterion.

Intent: Description of the objective of the

criterion.

Indicator: Name of the indicator to be
calculated.

Unit of Measure: Measuring unit of
each indicator.

Standard: The calculatior

standard for the criterion.
References:
information.

he acay

* Key Performance Indicator

I
x
I
|
I
'
|
I
I
|
'
|
I
I
1
I
'
'
I
I
I

D.Indoor Environmental Quality

1l Indoor Air Quality

Mechanical Ventilation

Intent: To assess indoor thermal comfort conditions in
relation to the mechanical ventilafion rafe

Indicator | Unit of Measure

Mechanical ventiation rate

per useful internalfloor area Usjm

Assessment Methodology:
‘The standard defines three different methods for the.
assessment of the air quality.

1 quaity.
Method 2: based on the use of imit values for the
concentration of pollutant:
Mathod % ased o predefinad veniation flow rates
Interm of accuracy of the final result, method 1is the one
to be preferred and the calculation metho-dology is
described in short below.
The ventiation rate is ealculated by combining the share
of ventilation to dilute and/or remove pollutant

o
(materials, components, ete.) and by the instalations

Reference:

Standard:
o S04 HED rjec -

@ D.Indoor Environmental Qu:

.1 Indoor Air Quality
TVOC concentration

Intent. To facilitate the assessment of indoor air quality.

Indicator | of Measure
TVOC concentration in .
indoor air vl

Assessment Methodology:

xtert
instrumants to bo utilised for the maasurement may
vary in relation to what pollutant is necessary to
assess, inmost cases VOCs detectars are used,
Iocated on tripod at a height of 1.5 metres. Itis

rform the measurement for a

period sfficent o astablsh the TVOC
concentration leveltrend (not I

‘Standard: Reference:

DUl At - sren

D.Indoor Environmental Quality saron

Indoor Air Quality

CO? concentrations

Intent. o asses the predicted o octual corbon dioude
xcentrations in typical primery accupancy

Indicator | Unit of Measure

D.Indoor Environmental Qu:

Indoor Air Quality
Low emitting materials

Intent To evaksote the emissin class of finishing
‘matarials, promoting lam emiting material

Indicator ‘ Unit of Measure
Poan smission class of
Fiisrng matseiis. Index

Assessment Methodology:

- Colculsts the axtension () of the intene! fiising
materials of the budding, identifying each

2. For each finishing material ientified, check its class
of emissicn and the related inde.

3 Make a weighted average far each finishing material,
1 dscribed i the formula below
E(Zpj x Spi)

Zn=
P

Standard: Reference:

Indoor Air Quality
Pollution infiltration management

Intent: To Minimize the infiiration of outdosr pollutants
into the buldiag

Indicator Unit of Measure

€ concentrationin opm

Assessment Methodology:
The measurement of the CO? concentration must
be performed in all the main rooms with full
‘occupancy of the building, measuring at the same
time the CO? concentration in indoor air and the
CO? concentration in outdoor .

Assessment Methodolagy:
1 Numiber of design features impiemented (e.g., air fiters,
vestibules, pressurization systems).

(A) - Numerator

2.Total rumber of sppicable desgn festures
WELL

The is performed
dioxide detectors.

‘Standard: Reference:

(B)-Denaminator

Reference:

Standard!

@J D.indoor Environmental Quality

® e

Indoor Air Quality
Radon

Intent. To reduce raden concentration in indoor air

Indicator Unit of Measure
aon concentrtion .
oo se Baied
Assessment Methodology:
Tha messuramant of e raonconcantation must

ba performad in il the main raoms with full
wmn—mumm.aum-m
must be located:

1. AL 8 height from the floor of about 1.5 m passinly

Indoor Air QGuality
Formaldehyde concentration

Intent:To cutes he ik of oxcupents bemg expesed o
hazardous levels of mokd spore

Indicator ‘ Unit of Measure

fomutenyde comcairton

Assessment Methodalogy.

The measures must be performed within the nger
mw-cmnmwnmmwwm
At ioast 3 moasures must the selected
oo ot s i dheation of 35 ménctes.
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\*1 Thermal Comfort

“Thermal comfort index

Intent. To facilitate the assessment of indoor thermal comfort
conditions during the cooling season.

D.Indoor Environmental Quality

(' Thermal Comfort
Heat island effect

Indicator Unit of Measure
Precicted Percentage of
Dissatistied in cooling %

Assessment Methodology:

The |
the in use stage, caleulation steps are the fellowing

) Estimate or Measure PMV
5) Calcutate PPD

Calculations are performed in all oo with

mesting room,cafetaria), different oriantations s
e side of o Fagade facing the sreet) and floors (63, st
middle and last floor). Calculations are also performed in

D.Indoor Environmental Quality

Sateat

Daylight Provision

parameters are observed or anticipated (¢
aris naaridous. e wum Cormers anon)

l

)

I

I

I

I

I

I

ictor can o calcuated both o tr desgn |
I

I

|

I

I

I

I

I

I

I

I

|

I

Weighiod aveagacl he coospending vatues. '
|

Standard: Reference:

berfnadigd ci nMEMv u

‘Standard: Reference:
CESBA MED Project —

SBTool assessment system

Indicator |

M appropriate y
oceupant comfort and health.

Indicator Unit of Measure

Percentage of aggregated
indoor useful floor area %
monitored for thermal

comfort

Assessment Methodology:
LFloor area (in m' o ft monitored for thermal
fort

(A) - Numerator
2.Total indoor surface area (in m? or ft2).
(8)-Denominator
3.Calculate the vz

of the indicator as:
AIB(%)

Standard:

Reference:
e

D.Indoor Environmental Quality

0 Acoustic Comfort
Protection from noise: fagade insulation

Intent. Ensure that noise attenuation through the wall facing
the noisiest site boundary is adequate fo provide interior
noise levels that will not nterfere with normal fasks

' Indicator | Unit of Measure

Relative humidity maintained
between 30-60% for at least RH%

985% of operating hours, either

through mechanical control ar

validated modeling

Assessment Methodology:
‘Optiont. rovide technical documents.
Optionz:

1

the racommended range (e.g, 30-60% RH).
(A) - Numerator

2.Tatal indoor surface area (in ' or ¥,

(B)-Denominator

A/B()

Maximum noise levels

D2m.nTw - Weighted
standardized level

noise.
Assessment Methodology:

Evaluate the protection from noise coming from the
outside using the calculation method described in
EN 12354-3.

1
the related factors that influence the incorporation
of design features and material selection to address
scoustic performance. Each aspect informs what s

Assessment Methodology:

1
i | I ' A i
[ ' e ' ! !
' Intent. To reduce the heat isfand effect, 1o reduce the ! | ! | !
! iscombort at ground level during summer ! I Intent To cnsure on adequate level of daylighting imall | | Insent.To evaluate f the fevel of daylight provision is |

. primary occupred spaces sufficient fo carry out the fas
! Indicator Unit of Measure ! . | | !
I '
I ' ' ' i
| Mean Solar Refiectanco . ' Indicator | Unitof Measure ' ' Indicator Unit of Measure I
| indexof paved surfaces SR ' | ' |
| androoteinthe srea ! | |
| Assessment Methodology: ' 1 Mean Dayignt Factor % ' Lowel of dayight provision evel |
I ' ' ' ' i
I 1. Identify the boundaris of the building being ' ' ' ' X 1
' assessed. ' 1 Assessment Methodology: ' 1 Assessment Methodology: '
= N '

2. Identityall the horzontalsurfacesand roofsinthe | ! T dyign proviion i cacuos buiangs : | Fallowing what sistedin EN 17037 (Socion & !
! - and under major renovation buildings accordingly | . .
| 3. Caley nsion (m?) of each | | ENT703. Faragragh 513 fuly descioes th twa H } Assessment of Dayliht I ntarlor Spoce: h
| identified and classify them in relation to the cover possible caicul 1 Caluate the evlof dayght provison necessary to |
| ‘material. | | Method 1) Calclation mllhcd using daylight factors N the task, also taking into accour |
. il previously identifi | | N | 1. External obstruction. h
! i ! | 1ldentify the grid of points on the plane N | 2 Glazing transmittancs. |
| 5. Sumthe weighed surfaces obtai ! | 2 Predict the daylight factors across the plan | | 3. Thickness of walls and roofs |
| 6. Calculate the weighted value of e indenforthe | | 3. Calculate the target daylight factor DT and DTM H 4. Internal parttion and surface reflectance. |
i building as the ratio of the sum of products to the i 1 4 Ensure that the daylight factors equal or exceed 1 1 '
| totalarea of al horizontal surfaces and roofs. | 1 the target values (DTM and DT). ' ' I
| | ' ' ' |

Standard:
Europaan Dayight St

Enrron s

D.Indoor Environmental Quality  sor.:

" Lighting And Visual Comfort

Protection from Glare.

Intent. To ensure that glare conditions are minimized
in main occupancy areas during periods of maximum
exterior brightness, through the use of exterior or
interior shading

Standard: Reference:
N e ot S esaAmED.
013 Dumnai

Intent. To ensure visual comfort and cccupant health by
minimizing light source flicker and promoting accurate color
rendering, in alignment with best-practice lighting standards.

Assessment Methodology:
Following what stated in EN 17037 (Section 5.4
Assessment of Daylight in Interior Spaces):

Glare shall be measured by the contrast between
{jacent wall areas, a¢ seen from

Reference:
GESBA MED Foject -5t
scsesament sycam

EN 7037 Doyt s

Indoer Environmental Quality

saTonl

'.. Acoustics Comfort
Protection from the sound of impacts within
adjacentspaces

Indicator Unit of Measure Indicator Unit of Measure
DGP (Dayiignt Glare N Short tem flicker Patesub-LMe/subs  CRI or TM-30
Probability) severity value. Resubs e fut> Resub>ge sub>

Assessment Methodology:
1Fliker Assessment:

+ Me: ker severity
(Pst<sub>LM</sub>) using a flicker meter as per IEC TR
61547-1.

- Lighting mus darmonatrat Potube Lt i 3 10
across all regularly occupied spaces

2.Color Rendering Assessment:

+ Verify light source performance using:

+ CRI 290, 0

+ TM-30 metrics: R<subsf</subs = 78 and
> between 95 and 105.

SBTool

rm.mm from noise generated by service
eq

it (e.9. >

(A) - Numerator

'
|

'

Intent: Ensure noise levels within the building do not exceed '
recommended thresholds. |

'

Indicator | Unit of Measure I
Percetage of area over noise '
timit(inrespact to noie. % '
erated within the |
campus) \
'

'

'

'

'

2Total indoor floor area (in m? or fi).

(B)-Denominator

at concept design stage and in order to achieve
better outcomes at ater stages.

Standard:
Lo r 4.2

Reference:
[

Intent: Increas th use ofsound abeorting matercls o
improve acoustic <

Indicator Unit of Measure

i
I i
v I
' I
' i
' i
' i
' i
' i
! Percentage ofindoor i
' surfaco coveredby % i
I cound-sbsorking materisle i
' i
: Assessment Methodology: :
' i
' i
' i
' |
' i
' i
' i
' i
' i
' i
' |

1 Total surface area (inm or ft%) covered by
sound-absorbing materials (e.g., acoustic panels, carpets,
ceiling tles).

(A) -Numerator
2Total indoor surface area (in m? or ft?).
(B)-Denominator
3Calculate the value of the indicator as:
AfB(%)

Standard: Reference:

wew

AIB(%)

Standard: Reference:

|
!
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

i
i ]

i { '

\ s '

i I '

Intent: To ensure that measures have been faken to i | Intent. To ensure thaf measures have been foken fo reduce |
reduce nise impacts between ol tenancies and i I noise impacts generated by service equipment '
‘occupancy fypes . \ .

i I '

! i '

Indicator Unit of Measure 1 1 Indicator Unit of Measure '

i i '

Unw - Weighted ® ! | LAeanT - A-weiok !
normaiized mpact zound . | Standardied contingous a8 '
pressure level i | sound pressurelevel '

! 1 '

Assessment Methodology: i | Assessment Methodology: '
Following what stated in Level(s): i | Following what stated in Level(s): |
from the sound of ! |+ Evaluate the protection from noise gener |

impacts within adjacant spaces or on an adjacent | | bysenico squipment foliowing the EN |
fioor or wal fallowing the EN 12354-2. | | 2ssas |

5 i i '

the related factors that influence the incorporation ! ! the related factors that influence the incorporation '
of design features and material seloction to address ! ! ofdesign s erial selction to a '

I i '

i 1 '

i i '

i I '

| i '

Level(

tor 4,
SRS

acoustic performance. Each aspect informs what is
required to ensure that the right decisions are mad
at concept design stage and in order to achieve
better outcomes at later stage:

4:Acoustics gy s

I Acoustics Comfort

tor outcomes at later stages.

Reference:
Enfetzet

] '
1 | ] Reverberation time '
spaces b _reverperationtime o
s I
' ' '
| Intent: To ensure that measares have been taken fo | i Intent: To evaluate the fime ...,u..-.a for the sound in @ reom 1
| reduce airborne noise impacts between afl tenancies and | i todecay over a specific range when @ source is |
| accupancy types | ' addenlyinernupted .
' ' ' '
| | ' i ) N
i Indicator | Unit of Measure . ' Indicator Unit of Measure '
| ' ' '
' '
[— « ! | T rovbentontine !
| sound reduction nder ' . % |
| i ' '
'

| Assessment Methodology: : ' Assessment Methodology: !

! Calculate the time required for the sound pressure.
! F“"""'"g"‘”““'“‘,:,"""’.,ﬂ,,,' N oma noisa within ! ! levelin a room to decrease by 60dB after the sound B
| ent rooms and spaces or buildings following. | ,  source has stopped. i
DR ' ! 1tis nacessaryto bo aware o the design aspects and :
. ey ' " the rlated factors that mfluence the meorporation !
! ! . materal N
| O foatars andmatoras slocton 1 arons i 1 oo oo Sach aspact forms what '
! | required to ensure that the right decisions are made |
[ oA | | at concept design stage and in order to achieve N
| atconcept design stage and in order to achieve 1 ' 'ge '
| ] ' '

Reference:

— enmsee

acoustic performance. Each aspect informs what is
required to ensure that the right decisions are made.
at concept design stage and in order to achieve
better outcomes atlater stages.

Standard:

Reference:
e xses

D.Indoor Environmental Quality ssvoo

- EMF Exposure
Level of ELF magnetic ﬁelds

Intent: To minimise the exposure fo the ELF magnetic
fields

Indicator Unit of Measure
Meanlevel of magnetic "
induction (50/60 Hz)

Assessment Methodology:
1. Check for the presence and location of industrial
frequency mlgnﬁm field sources inside orin the
imme he building

2 Mmuumnmm magnetic induction in allthe

trequency mlgmle field and in those close to
‘external sources of industrial frequency magnetic

field.
Exposure Lovel impact
>24iTin one or more rooms. 10
> 14iTin one or more rooms. 5
<1uTin one or more rooms. 0
<0.5 T in one or more reoms <5
<0.2 yTin one or more rooms 10

Standard: Reference:

(CES8A MED roject - S8
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D.Indoor Environmental Quality <,

| EMF Exposure
Level of High Frequency Electromagnetic
Fiels

Intent: To minimise the level of exposure to High
Frequency Eleciromagnetic ields

Indicator |  Unitof Measure

Mean levl of eloctric fied
(100Kkitz- 30tz) Vim
|
Assessment Methodology:
1. Gheck for the presence and lacation of raio
froquency electromagnetic field sources and
microwaves inside or in the proximity of the building

impact
10

Figure 8. Thematic Profile

Intent: Reach more energy efficient, environmentally friendly,
healthy and comfortable indaor enviranments. Assesses the
smartness of a building.

Controllability

Smart Readiness Iny

ator

Toal st readiness of
indogs o eepordingothe
otmingareray

ance, and interacting
with energy grids.

fethod A - Simplified method (e.g. Existing
buildings with low complexity)

1. Use with a simpiified service catalogue (Verboke
ot a1.2020) that nciudes orly 27 pre-defined
services for existing residential buidings or small
non-rosidential buildings that have low.

complexity.
2. Use acheck-
3. Complete assessment in less than an hour.
4. Suitable for a self-assessment of a building,

Figure 9.Thematic Profile

Effectiveness of facility management control
stem

Controllability

Intent. To evaluate the effectiveness of facility management
control system within the building

= ntrol
functions within class A

1. Calculate the number of control functions within
class A
(A) - Numerator
2, Calculate the total number of contrl functions.
(B) - Denominator

3. Calculate the value of the indicator as

AmB (%)

zation and Maintenance

plementation of a m:
n

Intent. To ensure the availability and implementation of a
plan for the long.term maintenance and efficient operation

of the facilty.

of its implementation during
eperations phase

Check the availability and the content of
the maintenance management plan of the
building.

Optimization and Mai

On-going monitoring and ve
it ksl

Intent. To ensure the ongoing optimization of building

energy and water consumption performance aver fime.

The provision of energy
sub-metering systems and water seors
consumption mankotng systoms.

accordingto desiy

documentatior

Check the avai and the content of the.
building documentation, with special emphasis on
‘the capability of the computerized building

analysis of data from many dispersed locations

and within the building

Design for All

Universal access onsi

Intent Toasoss the olatingeaseof acces and e of
facilies for persons with mobility or perceptual disabilifes.

‘The scope and quality of design
measuros planned to faciitate Score
and use of building

Tacities by persons wih

disabilties

Check the documentation content of the
building in relation to the design features that
impair or support the use of the building and
its systems by persons with physical
impairments, including mobility, visual or
auditory types.

— D. Indoor Environmental Quality (SBTool Campus).

Optimization and Maintenance

Retention of as-built documents

n

Intent. Ensure that as-built architectural, mechanical and
electrical drawings, and equipment manuls are available fo
operating staff and owners

he scope and quality of

design documentation s
e core

operators, according to.
oo ducmontaion

Check the availability and the content of the
building documentation especially the
availability of the as-built architectural,
mechanical and electrical drawings and
equipment manuals, to operating staff and
owners, 5o that they will be able to operate the
building efficiently

— E. Service Quality (SBTool Campus).
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F. Transportation ity Services
?é & Mobl |ty Proximity of site to public transportation

F. Transportation

& Mobility

Intent. To determine the presence and quality of an on.site

public or communal transportation system in large projects so
the use of private vehicles may be minimized.

Description of the Information
F: Issue
Fx: Category

Indicator Unit of Measure
F1: Performance of Mobility Services
F2: Green Mobil Accessivilty index Index
Assessment Methodology:

Fx.x: Criterion
1.Determine the walking distance from the nodes
Intent: Description of the objective of the of the public transport notwork served by trains,
n

criterior buses and trams and the metro.
Indicator: Name of the
calculated

Unit of Measure: Measuring unit of
each indicator

Standard: The calculation

standard for the criterion
References: The acquiring source of
information

ator to be

frequency of the
transport lines accessible from the selected nodes.

3For each transport e selected according to the
procedure indicated in the previ
calculate the following paramelers (see anexone)

Standard: Reference:

% Key Performance Indicator

F. Transportation

o F. Transportation
= & Mobi & Mobility

710 Performance pf Mobility Services

Electric-Vehicle Infrastructure !
s ¢

Intent. To promate the use of electric vehicles

Intent: To promote the use of the bicycle as an alternative 1o the

Indicator | Unit of Measure Indicator Unit of Measure
et et rsing onageofbiyele
statons poroccupar rloceupant P shaces el *

Assessment Methodolog) Assessment Methodolog)

1. Calculate the number of charging stations for electric
vehicies.

1.Calculate the number of bicycle parking spaces
available in the building,

(8)- Numerator
2.calculate the number of occupants of the buiiding.

(8)- Numerator
2Caleulate the campus's population.

(8)-Denominator (8)-Denominator

3Calculate the indicator as: 3.Calculate the indicator as.

AIB(%)

AlB
Standard: Reference:

CEsa MED preject
SNToo! Assesament Sysim. o

Standard:

Figure 10.Thematic Profile

e-cycle cost

Intent: To assess the level of fatal Life Cycle Cost of the
building

Life cyele cost (production and
construction, use and end of
ife) per useful intemal floor
area per year

efmilyr

1Caleulate the life cycle cost related to the
production, construction, use and end of life
of the building (€) per year

2.Caleulate the useful internal floor area (m?)

3.Calculate the value of the indicator as :

Sustainable Purchasing - Fasility Alteration
Addiction

Lee Sustainable Purchase

Documanting Sust

ing Cost Impacts

Intent. To evaluate the transparency and financial
occountobiry of campus eporations by documentng
ife—cycle cost impacts related to sustainabilih

Intent- To promote the use of sustainable materials in
buikdng rencvation and consiruction, minimizing
tal and health impacts.

Documentation of historical resence st e of st
ing

purchasig preges

Qualitatve scale

Sustainable Purchase

Sustainable Purchasing - Furniture

Ymem To cnaure furnture aequisitons support sustainabiry
s by reducing environmental harm and promoting
resource efficiency.

Frecxeaeerto
piere

Gt goo
on sdnerence o sustinabiity
Criteia (a5, recycied content.
renwsbie materl,cortfiod wed,
focal sourcing]

Qualitative scale
(0-3-5)

Review purchasing records and sustainability

olicies for durable goods. Identify percentage
of furniture acquisitions meeting recognized
criteria (e.g. recycled or rapidly renewable
content, FSC certification, local sourcing).
Document compliance using procurement logs
or vendor certifications. Score is assigned on a
qualitative scale (0~3-5) based on program
coverage and consistency.

Sustainable Purchase
Sustainable Purchasing - Ongeing sensumable
Intent. To reduce the environmental impact of

frequently used materials by promofing sustainable
purchasing pracices for consumables.

i s vt iy
Py —

o o 0-3-5) e, b o comphnce it )
campuebui

Cenited woodt Jocs sourcing)

Evaluate procurement policies and invoices related
o renovation or construction works. Verify the.
percentage of materials that meet at least one
iterion (e.g., recycled content, |
VOC emissions, local sourcing, certified wood,
etc.).

Review cost records from the last 5 years or
the duration of building use. Include capital
and operational expenditures, maintenance,
and performance-related costs. Assess how
sustainability strategies have influenced
long-term financial performance.

Cratit purchases based on each qualifying
attribute. Apply scoring using a qualitative scale
(0-3-5) depending on depth and scope of
compliance.

Figure 11.Thematic Profile —

Svrtasas Timy‘m‘« )

Audit procurement for consumable items (e.g.,
paper, toner, batteries) used in daily operations.
Check sustainability compliance for criteria such
as recycled content, FSG certification, local
sourcing, and rechargeable battery use.

Assign points per sustainable purchase; total
score is based on cumulative share of compliant
products during the performance period. Use
qualitative scale (0-3-5).

— F. Transportation and Mobility (SBTool Campus).

Sustainable Purchase

Sustainable Purchasing - Electric Power Equipment

Intent: To encaurage energy-¢fficient and enviran, mmmﬂy
preferable purchasing of electric-powered equipme:

Presence and extentof
Satsinabis purchasing program for
dectrc squipment, based oo

formity 10 defined sustainabiity
citra (. ENERGY STARY,
gan-froe modls,cartified
Srviranmental squalencel

Quelitative scale
(0-3-5)

Assess institutional policies and purthase
documentation for electric-powered
equipment. Confirm compliance with ENERGY
STAR® or equivalent national standards.
Include all equipment categories such as office
electronics and appliances. Apply qualitative
scoring (0-3-5) according to how broadly and
consistently sustainability criteria are met
across product types.

Economy (SBTool Campus).
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3.5. SNTool Campus

3.5.1. Thematic Areas: issues and categories of SNTool Campus

The first coordinated activity of the SNTool Campus generic framework development for
university campuses at the urban scale involved identifying and selecting the most
appropriate issues and categories for assessment methodology. The goal was to preserve the
SBE Method's methodological structure through a thematic framework which represents the
spatial complexities and interdisciplinary relationships and functional systems found in

campus environments.

The objective received support from two participatory tools which included the game board
and semantic cards. The game board functioned as a collaborative platform which placed
issues vertically on the Y-axis and Categories horizontally on the X-axis.The interactive
format directed expert discussions about which elements to include or refine or exclude. The
semantic card provided shared definitions and conceptual clarifications for each proposed
element to establish terminological coherence and interdisciplinary understanding.

Group 1 consisted of twelve experts who represented different fields such as sustainable
urban planning and energy systems and governance and social impact assessment.

The group developed a thematic structure for university campuses via their participatory
sessions. The generic framework includes of twelve core issues and fifty-nine categories (see

Table 9).

Table 9.Validated Thematic Structure for University Campuses: Issues and Corresponding Categories
(SNTool Campus Framework)

Issue Category

A.1 Use of Land

A. USE OF LAND AND BIODIVERSITY

A.2 Green Urban Areas

A.3 Biodiversity and ecosystems

B1. Energy infrastructure

B. ENERGY B.2 Energy consumptions

B.3 Renewable energy




C. WATER

C.1 Water Infrastructure

68

C.2 Water consumption

C.3 Effluents management

D. SOLID Waste

D.1 Solid waste collection infrastructure

D.2 Solid waste management

E. ENVIRONMENTAL QUALITY

E.1 Air quality

E.2 Noise

E.3 EMF exposure

E.4 Environmental impacts

E.5 Lighting and Visual Comfort

E.6 Materials

E.7 Thermal comfort

F. TRANSPORTATION AND MOBILITY

F.1 Performance of mobility service

F.2 Green mobility

F.3 Safety in mobility

F.4 Urban morphology and transportation

G. SOCIAL ASPECTS

G.1 Accessibility

G.2 Housing

G.3 Auvailability of public and private facilities and services

G.4 Education

G.5 Social inclusion

G.6 Safety

G.7 Health

G.8 Food security

G.9 Cultural Heritage

G.10 Perceptual

G.11 Anti-Corruption

G.12 Impacts on Society

H. ECONOMY

H.1 Economic Performance

H.2 Employment

H.3 Innovation

H.4 ICT infrastructure

I. CLIMATE CHANGE: MITIGATION AND
ADAPTATION

I.1 Climate change mitigation

1.2 Adaptation to the climate action: heatwaves and increase of
temperature

1.3 Adaptation to the climatic action: pluvial flood




1.4 Adaptation to the climatic action: fluvial and coastal flood
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1.5 Adaptation to the climatic action: drought

1.6 Adaptation to the climatic hazard: wildfire

1.7 Adaptation to the climatic hazard: Wind

J. GOVERNANCE

J.1 Urban planning

J.2 Management and community involvement

J.3 Public buildings cooperation

K. PRODUCT RESPONSIBILITY

K.1 Product Responsability

K.2 Product and service labeling

K.3 Marketing Communications

K.4 Customer Privacy

K.5 Compliance

L. HUMAN RIGHTS

L.1 Freedom of association and collective bargaining

L.2 Child Labor

L.3 Forced or Compulsory Labor

L.4 Security Practices

L.5 Indigenous rights

L.6 Human Rights Assessment

3.5.2. Criteria and Indicators of SNTool Campus

The evaluation process included a verification step for campus (urban) scale issues and

categories which participants completed after validation. The assessment procedure required

a transformation of the general hierarchical framework into operational evaluation tools for

assessing academic urban space spatial and functional characteristics.

The SNTool Campus generic framework received validation criteria from experts who

worked together in interdisciplinary groups under thematic domain leadership at iiSBE Italia

DENERG DAD PROGES SAIL and DIST. Experts worked together in structured Excel

questionnaires to address one of the eight validated issues each. The assessment templates

enabled systematic evaluation across multiple fields which included issue and related

categories and accepted criteria and rejected criteria and accepted with modifications (with

explanatory notes) and proposed indicator and proposed unit of measure. The format created

standardized documentation procedures which allowed for straightforward decision-making

methods.
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Each criterion received its indicators through the indicator selection process which relied on
Activity 3.2. Compilation of Sustainability Indicators results to access a consolidated
database containing 651 unique indicators with measurement units. The assessment
framework maintained internal coherence through the process and maintained its empirical
robustness. The participants held analytical discussions to determine how each criterion
matched regulatory practices alongside data availability and implementation possibilities. The
thematic issue groups had to create an improved set of criteria that would measure
sustainability performance at the campus level. The group composition is detailed below (see

Table 10):

Table 10. Assignment of Thematic Working Groups by Issue and Affiliated Institutions (Campus Scale

— SNTool Framework)
CETIIDIGELS Group Members
Issue
Env1r'onmenta1 DENERG Sara Viazzo, Cristina Becchio, Enrico Fabrizio
Quality
Transportation and DAD Antonio De Rossi, Carlo Deregibus, Sara
Mobility Manganelli

Climate Adaptation | DAD Antonio De Rossi, Carlo Deregibus, Sara

Manganelli
Waste and Water PROGES Gregorio Cangialosi, Concetta Di Napoli
Climate Mitigation | DENERG Sara Viazzo, Cristina Becchio, Enrico Fabrizio

' SAIL-GREEN Mario Ravera, Enrico Borgo, Paola Blgha, .
Social Aspects Valentina Colaleo, Barbara Spataro, Giuseppina
TEAM .. .

Emma Puglisi, Chiara Genta
Economic DIST Francesca Abastante, Beatrice Mecca
Performance
Governance DIST Francesca Abastante, Beatrice Mecca

The final evaluation process generated three categories of proposed criteria that included
accepted, rejected and needed refinement.rejected and needed refinement. The evaluation
process revealed fundamental needs for adjusting assessment methods to match campus-level

evaluation requirements. The outcomes of this workshop activity are represented below:

- For the Climate Adaptation category, twenty-five criteria were accepted and one

criterion was proposed and thirty-five others were rejected.
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- The climate mitigation criteria accepted six criteria with four new ones but rejecting
eighty different criteria. The “Energy Infrastructure” subcategory failed to receive any
selected criteria because it demonstrated weak suitability for the context. New criteria
were introduced to address the methodological gaps which were identified in the
assessment process.

- For Economic Performance, the members accepted thirty-seven criteria but rejected
seventy-three criteria.

- In Environmental Quality accepted ten criteria with three proposed additional criteria
but rejected thirty-eight others. Most of the eliminated criteria functioned best at the
building scale. The indicators for air quality underwent integration into a single
criterion to achieve coherence.

- The assessment accepted twenty-three criteria from Governance but rejected twenty-
six other criteria, but did not include criteria under the “Anti-corruption” subcategory
because institutional governance complexity and sustainability assessment visibility at
the urban level made these criteria hard to assess.

- Twenty-eight criteria were accepted but hundred twenty-five were rejected in the
Social Aspects category.

- The Transportation and Mobility section accepted nineteen criteria with one extra
addition yet rejected twenty-one others. The group examined how cyclists could move
through the campus grounds. The importance of developing integrated intermodal
transport strategies became a main focus of discussion.

- Nine criteria were accepted from the Waste and Water category but thirty-three
criteria were rejected. The remaining indicators after rejecting some granular or
unsuitable measures for urban assessment showed current operational difficulties in

water reuse and waste separation and circular economy strategies at the campus level.

The university campus framework developed through this process features validated criteria
which match the urban context with defined measurement units for each criterion. The
framework maintains SBE Method consistency through its indicator-based performance

evaluation system which ensures transparent assessment results.

The issues and categories development through collaborative work led to a subsequent
evaluation of related criteria and indicators before a thematic structure synthesis session was

conducted. The generic framework is illustrated in Figure 12.
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Figure 12. Final Validated Hierarchy of Issues and Categories for University Campuses (SNTool

Campus)

In Table 11, the complete list of SNTool Campus issues, categories, criteria, and indicators is

Table 11.SNTool Campus Criteria list

presented.
A Energy
Al GHG Emissions
CODE CRITERION
Al.l Greenhouse gas emissions

Al.2

Al3

Al4

AlS

A2

CODE

A2.1

CO2 sequestration

Campus carbon footprint (In case
the calculation is already provided
by the university)

CO2 compensation

Life cycle global warming potential

Energy Efficency

CRITERION

Total primary energy consumption
for building operations

INDICATOR

Total amount of greenhouse gases
(equivalent carbon dioxide units)
generated from building operations over a
calendar year per user

Potential CO: sequestraion in the campus
per square meter

Total amount of greenhouse gases
(equivalent carbon dioxide units)
generated from building operations over a
calendar year per campus surface

Total amount of carbon credits verified
against recognized national or
international quality standards

Total COzequivalent emissions per useful
internal floor area for a period of 50 years

INDICATOR

Ratio of average total primary energy
consumption of public office/educational
buildings to the local minimum value

UNIT

t COzeq
/user/yr

Kg COzeq/m?

t COzeq /m%yr

t CO2eq /ha

Kg
COzeq/m?/yr

UNIT




A2.2

A23

A2.4

A3

CODE

A3.1

A3.2

A33

Bl

CODE

B1.2

B1.3

Bl1.4

BL.5

BI.6

B2

CODE

B2.1

B2.2

Energy consumption of public
lighting

Performance Measurement-
Building Automation System

Energy monitoring for final uses

Renewable Energy

CRITERION

Share of renewable energy on-site,
relative to total final energy
consumption for building operations

Exported renewable energy ratio

Energy management and exchange

Resources Management

Water management
CRITERION
Consumption of potable water in

educational buildings

Solar powered water desalinisation

Efficiency in water use

Drinking Water Quality
Drinking Water Promotion

Waste management

CRITERION

Access to solid waste and recycling
collection points

Construction and demolition waste
management

Total electricity consumption of public
street lighting divided by the total distance
of streets where street lights are present

Number of automation systems funcioning
on campus
(heating/cooling/ventilation/lighting etc.)
Presence of monitoring systems fo energy
final use

INDICATOR

Total consumption of energy generated
from renewable sources on-site divided by
total energy consumption

Percentage of total renewable energy
produced on-site and exported

Shared electricity (ARERA Resolution
318/2020):

Minimum value, calculated on an hourly
basis, between the electricity fed into the
grid by renewable energy production
systems and the electricity withdrawn
through the connection points that are
relevant for a group of self-consumers.

INDICATOR

Potable water consumption per occupant
per year

Percentage of water acceptable for human
consumption or agriculture from solar
desalination

Volume of water supplied minus the
volume of utilized water divided by the
total volume of water supplied

Number of chemical thresholds met in
drinking water

Percentage of inhabitants with access
within 30m to drinking water dispensers

INDICATOR

Percentage of the population that is
located more than 50 meters from the
waste collection points, compared to the
main entrances of the buildings

Number of strategies for construction and
demolition waste management

73

Kwh/Km/yr

Score

Score

UNIT

%

%

Kwh

UNIT

L/Occupants/yr

%

%

Score

%

UNIT

%

Score
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C Environmental Quality
Air Quality
CODE CRITERION INDICATOR
Cl1 i Fine particulate matter (PMz.s) i Number of days within a year that PM2.s | davs /
"1 concentration i concentration exceeds the daily limit L Gaysiyr
C12 i Particulate matter (PMo) i Number of days within a year that PMio | davs /
““ | concentration i concentration exceeds the daily limit L Gaysiyr
C13 i Nitrogen Dioxide concentration i Number of days within a year that NO, | P
1 (NO2) i concentration exceeds the daily limit L HE
i . .  Number of days within a year that SO i R
Cl4 i Sulfur Dioxide concentration ( SO2) ' concentration exceeds the daily limit i pg/m
i i Number of days within a year thatOs i 5
€15 i Ozone concentration (O3) ' concentration exceeds the daily limit K g/m
Cl.6 i Air Quality Monitoring and ' Presence of air quality monitoring systems ' Score
! Awareness | i

C2 Acoustic Comfort

CODE CRITERION INDICATOR
Ambient daytime noise conditions Eiiictentage of building area over noise

C3 EMF Exposure

CODE CRITERION INDICATOR
Percentage of buildings in the area located
Exposure to ELF magnetic fields not respecting the safety distance from
high voltage lines

C4 Lighting and Visual Comfort

CODE CRITERION INDICATOR

Indice Parametrizzato di Efficienza degli W/x/ 72
Impianti di illuminazione IPEI*

Degree of atmospheric light Percentage of lighting fixtures with
pollutlon caused by exterior public | upward luminous emission coefficient
' lighting systems equal to 0%

: Quality of Land
CODE CRITERION INDICATOR

Conservation of land Pre-developed ecological value of land

Design of external lighting

Transportation and Mobility

Performance of Mobility Services

i Proximity of the campus to public
| transportation



1
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Campus fleet

Sidewalks and other pedestrian
paths that are accessible for use by
physically disabled persons

Barrier-free accessibility in local
outdoor public areas

Availability and proximity of key
services

Restorative Spaces

Financial implications and other
risks and opportunities due to
climate change

i minimum path between the sites P

_+ ______________________________________________ .'_ __________________
' Percentage of the campus area designated |
1 . 1 A)
i as a pedestrian/car free zone i

I e S pr e frmmmmmmmmme e e
i Percentage of bicycle parking spaces [
! (square meters) available per total parking | %
| spaces (square meters) i

! Electric vehicle’s charging stations per |\, |
i i N/occupant

75

' Number of vehicles from campus fleet per

i : N/employee
_iemployee A

T Lenght of public transportation paths H

' compared to the minimum path between | Index

i the sites

i Lenght of bicycle paths divided by the

1
| occupant

! Percent of sidewalks and other pedestrian
. ways that are accessible for use by
' physically disabled persons

. outdoor areas compared to the total public

Number of key services accessible within
800 meters walking distance from the Score (0-5)
campus

Availability of indoor or outdoor
restorative spaces

Percentage of historical buildings reused
with changing functions

Financial implications and other risks and
opportunities due to climate change
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i Financial assistance recieved by the | Financial assistance recieved by the o
F1.2 | i . . . P %
i government i government divided by total fundings i
. | Extentto which infrastructure investments | . . |
i . i . . i Qualitative
F13 | Infrastructure investments and | and supported services provide long-term ' scale (0-1-3—
' ! services supported i benefits to stakeholders and the wider [ 5)
L SCODOMY ]
Fl4 | Slgn1ﬁcant indirect economic ' Indirect economic impacts (GRI) i Qualitative
: impacts i i scale (0-5)
i . i The indicator observes investments that i Qualitative
F2.1 i Sustainable Investment Program i consider ESG or sustainability assessment | scale (-1 —4)
F22 | Sustainability Course Inventory ] The percentage (.)f academic colleges that L%
i i offer sustainability-related courses. !
The indicator observes the support Qualitative

scale (0-3-5)

F2.3 i Support for open access publishing i provided by the institution for open access
] i research (e.g., transformative agreements).

The indicator assesses the extent to which
the institution allocates funding to

F2.4 ! Sustainability Projects Fund ' sustainability-related projects (e.g., Qualitative

research, architectural, and urban scale (0-3-5)
o1 Initiatives) relative to total project funding 1 |
The indicator assesses the presence of
campus-based entities dedicated to

sustainability and/or to Diversity, Equity,

Qualitative
scale (0-3-5)

oo randInclusion (DED. o
F2.6 i Student-Managed Sustainable i o,
i InvestmentFund | managedbystudents 7 |
i ' The indicator assesses the existence of an Qualitati
F2.7 ! Sustainable Retirement Plan . employee retirement plan with a focus on uall ! 2(1)“316
i . sustainability. scale (0-3-5)

i Percentage of classrooms equipped with
i fixed (wired) broadband.

Percentage of the campus area covered by
wireless broadband (3G, 4G, 5G). The
indicator evaluates access to digital and
technological connectivity.

No/1,000
inhabitants

Percentage of sustainability funds i

' Availability of WIFI in Public ' Number of public WIFI hotspots on
! Areas ' campus per 1,000 inhabitants.

! i Total amount of expenditure incurred for |
F3.1 | Investment cost ' the construction and realization of the L€
o Gteampus. b
i ' Total amount of expenditure incurred for i
F3.2 i Maintenance cost i maintenance interventions on campus i €

buildings and outdoor areas.

Total operational expenditure necessary
for the functioning of the campus,
including utilities, maintenance, staff
salaries, supplies, food, and equipment.
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i | Esti - I
F3.4 i Replacement cost i Estimated current cost required to replace

revenues from campus facilities and
services.

a given asset within the campus.
. | Estimated time required to recover the | |
i . ' initial investment through expected :
F3.5 | Payback period i i Years

The indicator assesses whether the

institution has a sustainable purchasing Qualitative
program covering food and beverage scale (0-3-5)
items.

Sustainable Purchaising - Food

Climate change adaptation

€ Adaptation to Extreme Temperatures
CODE CRITERION INDICATOR
Gl.1 | Thermal Comfort Monitoring ! Physiologal Equivalent Temperature i °C
__________ S 0 2 1 N S
i i Ratio between the area of surfaces capable i
i . . of reducing the heat island effect and the |
Gl.2 | Heath island effect ' total area of the intervention lot (external | %
| + surfaces related to the property + roof) i
""""" - Areaon campus covered by | Percentage of campus area covered by . |
G1.3 ! vegetation (including planted | vegetation compare to total campus green | %
i vegetation and trees) | areas !
G2 Adaptation to Extreme Precipitation and Flood
CODE CRITERION INDICATOR
G2.1 | Permeability of land ! Percenta'ge': of weighted ground %
__________ e permenbility
i ! Share of accessible Land in vulnerable i
G2.2 | Protection of vulnerable zones | areas protected by ﬂoodlpg barriers %
! i compared to total extension of campus !
__________ o aea L
i i Percentage of the occupants exposed to i
; ' flood risk i
G2.3 | Population exposed to flood risk . (Number of occupants exposed to flood | %
i ! risk compare to total number of i
i i occupants) i

G3 Adaptation to Drought

CODE CRITERION INDICATOR

G3.1 i Rainwater management - Share of rainwater collected from paved
’ i wate & i (non permeable) surfaces and buildings

i i The extent of vegetated landscaped area i
G3.2 | Useof climate compatible plantings i that is planted with climate compatible %
| - plants compared to total landscaped area |

G4 Adaptation to Wind

CODE CRITERION INDICATOR

G4.1 | Windproof urban form i Strategies to minimize the impact of wind | Score
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H1 Urban Planning
CODE CRITERION INDICATOR UNIT
HI1 Community involvement in urban Percentage of occupants active in public o
' planning activities urban planning ’
HI.2 Design review Percentage of qccupants consulted during 9
masterplan design
H2 Management and Engagement
CODE CRITERION INDICATOR UNIT
2.1 Environmental policy Nurpber of official 1n1F1at1ves for Qualitative
environmental protection scale (0-1)
Competence, awareness, and Percieved prioritization of climate change : Qualitative
H2.2 L S
communication actions in campus by students scale (1-5)
.3 Internal audit Actions developed by internal audit Score
programme
H2.4 | Materials Management Recognition Number of implemented surplus and reuse Score
programs
H2.5 Cleaning Products and Protocols Number of implemented safe cleaning Score

practices and protocols

Number of implemented pest management
H2.6 Pest Management and Pesticide Use | plans and actions based on Integrated Pest | Score
Management principles
Number of implemented contact reduction

H2.7 Contact Reduction . Score
strategies
Percentage of student seats in the
H2.8 Participatory governance university governing body per academic %
program
H3 Employee Rights
CODE CRITERION INDICATOR UNIT
H3.1 Paid maternity leave Number of weeks of paid maternity leave | Number
Eligibility for paid all-gender Percentage of employees eligible for paid | ,
H3.2 . ) . . %
family/medical leave all-gender family/medical leave
H3.3 Employee rights protection E;E{;Shed measures to protect employee Score
H4 Anticorruption
CODE CRITERION INDICATOR UNIT
Communlcgtlon anq {raining on Percentage of member staff that received |
H4.1 anti-corruption policies and . . . %
anti-corruption training
procedures
H5 Cooperation
CODE CRITERION INDICATOR UNIT
H5.1 Public Private Parternship activated Number of public-private partnership Number
activated
Number of community partnershi Qualitative
H5.2 Community Partnerships Inventory umber of CommMUnity partnersiip scale (0—1-3—

activated

5)



H5.3

Inter-Campus Collaboration

Number of inter-campus collaborations
activated
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Qualitative
scale (0—1-3—
5)

3.5.3. Detailed Criteria Description by Issue — SNTool Campus

This section introduces comprehensive thematic profiles for each issue within the SNTool

Campus generic framework. Each profile methodically details the related categories and

criteria, including clear definitions of each criterion's purpose, the relevant performance

indicator, unit of measurement, and a concise overview of the assessment method. These

structured profiles help implement the evaluation framework effectively, promoting

transparency, consistency, and alignment with the SBE Method, while addressing the specific

performance needs of university buildings (see Figures 13 to 20).

(Z) A. Energy

Description of the Information
A: 1ssue

Ax: Category

Al1: GHG Emissions.

A2: Energy Efficiency

A3: Renewable Energy

i
I
I
I
I
I
'
|
I
Ax.x: Criterion !
'
I
I
i
I
I
|
'
|
I

% Key Performance Indicator

Assessment Methodology:
1.Caleulate the amount of CO, sequestration in the

campus.

2.Calculate the total area of the campus in square meter.

3.Calculate the value of the indicator as:

Standard:

Indicator

criterion
Indicator: Name of the indicator to be

Assessment Methodology:

- the adverse contribution 1
campus is making to climate change.

Unit of Measure

tCO.eq/useriyr

1 Calculate the total amount of greenhouse gases in

calculated
Unit of Measure: Measuring unit of
eachiindicator

Standard: The calculation

standard for the criterion
References: The acquiring source of
information

Unit of Measure

KgCOseq/m*

Indicator

(A) - Numerator

aB

building operations over a calendar year per campus
surface.

| 2Calculate the Total campus population.
(8)-Denominator
| 3Calculate the value of the indicator as:

Reference:

Intent. To estimate urban greenhouse em

campus buildings

| Assessment Methodology:

Unit of Measure

COwea/mifyr

!
operations.
(4) - Numerator '

y for

| 2Ensure inclusion of Scope 1 (on-site) and

(B)-Denominator

i
I
i
i
!
I
i
!
i
i | 1Obtain total annual GHG emissions (tCOzeq)
!
i
i
!
I
i
i
!
|

| Scope 2 (purchased energy) emissions.

| 3Divide by total built campus surface area (m?).

| GHG Intensity = Total GHG emissions
| (tCO:eq/year) + Campus surface area (m?)

GHG Emissions

Intent-Te quantify the university s verified carben ffset
Horts

im support of chenate neutrality through certibed |
boa eredits,

Indicator Unit of Measure

Assessment Methodology

1. Callect official documentation of carbon credits
acquired/generated annually,

GHG Emissions

; \wr!m-wi’kw-‘mﬂw ¢ oo (GHG) anivionn !
a period of 30 :

Indicater Unit of Measure

KgCOsea/milyr

| Assessment Methodology:
| 1 Calcuiation of the anmusi total amount of the GHG

nitted by
| Module B6 - EN 15978) in kg CO;eq/year,

of the total amount

2. Verify
| (e, Geld Standard, ¥CS, COM).

| 3 Aggregate total verified carbon credits in tonnes |

| of CO; equivalent.

Reference:

@ A. Energy

ions during the i le (Mogulas A1-AS, B1, B4,

! @ ifo-cycle
[ - EN 15370) o tha buling dhided by S0
| fyean 0sealyear

£). The rsult is expressed in kg C

i ammmcw#dn-uddng is calculated
! surn

 aperational GHG emiasions (Step 1) with

I (Step '
| rasult by the usetul mw:,munhobmldmgim"’ﬂo '

| Ratio of averag total primary |
o pusie

| energy
| officsisucationst uiings
| tothelocalminmum vakee |

Total Primary Enargy Consumption for Bulding

| Intent: To estimate primary energy consumption for building |
' operations 1

Indicator Unit of Measure

consumption %

| Assessment Methadology:

1.Calculate the annual total

I Assessment Methodology:

consumption of public lighting |

Intent: To imprave the efficiency of sireet ighting far
‘ot atfecive topa and enargy sFiciaacy

Indicator Unit of Measure
! et sy ot o |
bl stroat bghtng divided by lowh/Km/yr
[ e fri

primary ensrgy ion |

of non-renewable energy for bulding operations |

| [Heating.Cooling,
¥ Kbis of grem e for asch i cicafidcatorl .
local area. 1

Damestic Hot Water and Lignting)in

| 3Calculate the indicator:

Qe ieohicprirpions b rpteln
Qv

(A)-Numerator

| 2Calculate the length of streets whers strestiights are
! present in the neightiorhood

(B}Denaminator

wE




A. Energy

Infent. To improve energy efficiency and indeor enviranmental

quality by enabling centralized manitoring and control of building |

systems across the campus.

Indicator | Unitof Measure

intent: To enhance enorgy performance by monitoring consumption |

at the system level (e.g, ighting. HVAC, equipment), supporting |

operational efficiency and data-driven energy management

Indicator | unit of Measure

thcercy by mesiising th hered
tricty within o community.

Indicator Unit of Measure

Intent. To promote lacal energy self-conumption and
ute of renewable

Number of automation
systems functioning on

campus (heating/ cooling
iventilation/lighting etc.)

Score

Institutions should doeument the number and seope of

y:
manage HVAC, lighting, and other technical systems
across campus facilities.

A campus-wide BAS qualifies f it provides coordinated
control for all buildings, and maintenance programs

coring reflects the numibr of ystams instaled, thee
integration, and operational effectivenes

|

]

|

i

i

|

]

'

i

I

| Assessment Methodology:
|

i

i

|

|

|

I

| buildings
|

Reference:

Indicator Unit of Measure

Infent: To promofe generation and use of renewable
energy on sife

Total consumption of energy|

generated from renewable

sources on-site divided by %
sumption

Assessment Methodology:

Lidentify and measure the total amount of renewable
eneroy generated orsite

(A)- Total renewable energy produced and consumed
(oWhjyr)

24dentify and measure the total energy consumption.
(8)- Total energy consumption (KWh/yr)

3Compute the indicator as:
AJBKWhiyr

Standard:

Reference:

Figure 13.Thematic Profile

Q B. Resources

Management

tion of the Information

Bx: Category
B1: Water Management
B2: Waste Management

Bx.X: Criterion

Intent: Description of the objective of the

eriterion
Indicator: Name of the indicator to be
calculated

of Measure:
each indicator
Standard: The calculation
standard for the criterion

References: The acq
information

leasuring unit of

g source of

W Key Performance Indicator

B. Resources
Management

1| 'Water Management

(1)

et o cheiat ir s masic the e ofsolr ey 1

morder fo render If m-pmu. for hanan consumpion

water

2. Sum the annual potable water consumption of

Presence of monitaring score _— S
systoms fo energy final use e oy e 92 Ko
M......‘.,"_M..l'm ..:..,."... ,:....,‘_.
Assessment Methodology: el
m V.and

(612)
perfomance svaluation (9.1.1):

(eg. submeters) accordingly.

data colection.

Evaluste performance using the data to track snergy trends and
inform continuous improvement.

affectively data is used in energy management.

Standard:

Reference:
150 w00 s

A. Energy

®

- Renewable Energy

Exported renewable energy ratio

" Intent. To promte the gene:

contributing fo.a more sustainable energy system.

$NTool

ion and export of renewable
energy, reducing reliance on external energy sources and

Indicator Unit of Measure
Percentage of tot
nawatde enorgy produced %

on-site snd exported

Assessment Methodology:

Aidentify and measure the total amount of renewable.
site (e.g, solar panels, wind

(A)-Tot

tal renewabie energy produced (KWh/yr)

2Udentify and measure the portion of this energy that is
aportat o grdor oher extemalsystems.
(8)- Exported renewabl  (kWhiyr)

3Compute the indicator as:
(Total exported renewable energy) KWh/yr

Standard: Reference:

B. Resources
Management

Intent. To make an efficient use of water resources.

1 Moniter renewable electricity production and

group.
2For each hour, calculate the minimum between
energy fed into the grid and energy withdrawn.

3.5um these hourly minimums over the rej
period to determine the total shared electricity
(KWh).

B. Resources
Management

(1

1| Water Management

Intent. To ensure the provision of safe

and clean drinking
water by meeting established chemical qualiry fhresholds.

'
'
'
'
'
'
'
'
'
'

— A. Energy (SNTool Campus — Urban Scale)

B. Resources
Management

Intent. To encourage water consumption by providing
convenient access to drinking water sources.

Indicator Unit of Measure Indicator Unit of Measure Indicator Unit of Measure
Potable water consumption Number of chemical s e i S0t %

¢ ore acoess within
per occupant per year U o Grinking wate ispensers

Assessment Methodology:

lect

" annual potable water consumptions for buildir

operations. The consumption data must bo estimated
taking the average over a 3 year period (e

each office.
buiding up to an aggregated annual total potable water
consumption (tres/year)

of occupants

buildings.
4. Calculate the indicator.

Standard:

Evaluate drinking water quality by checking

compliance with a defined list of chemical thresholds

(e.g., arsenic, lead, nitrates).

Assign 1 point for each threshold met.

Calculate the total number of thresholds met and
report this value as a quantitative score.

This score reflects the comprehensiveness of
mplian:

otal potablo
Number of occupants

Reference:

B. Resources
Management

ency in Water Use

Intent: To make an efficient use of water

resources

Standard: Reference:

- WELL

Assessment Methodology:

epen
using site plans, floor plans, or GIS tools.
= This supports identifying proximity zones and preparing to

2Dotemmine tha distance from each key indoor ares (e.,
Glsstooms,offices. dorms, pl areas) to the earestainking
water disponsar.

S0 meters walng dtance of 2 lspens

Standard; Reference:

B. Resources
Management

B. Resources
Management

Construction and Demolition Waste
Management

m landflle
g srategres

renovation by

Intent: o reduce enironmentolimpacts of corstucion and
diverting s thror

ugh reuse an

Indicator Unit of Measure Indicator Unit of Measure Indicator Unit of Measure Indicator Unit of Measure
Porcentage of water Volume of water supplied Fereetager e popion ‘Number of strategies for
acceptable for human minus the volume of utlized % e % canstruction and demolition Score
‘consumption or agriculture % water divided by the total compared to the main entrances ‘waste management.
from salar desalination ume o water supplied e g

Arssasrmant Mathodelogy

‘estimated data for, pmuclng Troeh wator rom direct

1Calculate the annual water production from al solar-
desalinization facilities (m?/year) seving the city (A)

(A)-Numerator

the city (B) (8)-Denominater

3Calculate the ndcator a5,

Standard:

Figure 14.Thematic Profile

Assessment Methodology:

1. Calculate the total volume of water supplied on the
CAMPUS: (A)-Numerator
2. Caiculate the volume of water ilized.
})-Denominator
3. Calculate the indicator as

Standard:

©

Assessment Methodology:

Institutions should report the number and type of strategies

waste collection point.
(A) - Numerator
2.Calculate the total population of the campus.
(B) - Denominator
3.Calculate the value of the indicator as:

'
'
'
'
'
'
'
1 Assessment Methodology:
'
'
'
'
'
'
'
'

Standard:

(6. mateial segregeton reuse recycing prtocos).

under a single construction contract.

diversion rates and typas of materials managed.

affectiveness of the waste management nerguLlppmd

Standard: Reference:
o LESD Carmprs

— B. Resources Management (SNTool Campus — Urban Scale)
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C.Environmental

e Quality

Description of the Information

C2: Acusti

C3: EMF Exposure

C4: Lighting and Visual Comfort

C5: Quality of land

C€x.X: Criterion

Intent: Description of the objective of the
eriterion
Indicator: Name of the indicator to be
calculated
Unit of Measure: Measuring unit of
each indicator
Standard: The calculation
standard for the criterion
References: The acquiring source of
information

Y Key Performance Iny

Intent: To assess the long-term ambient air quality with respect
porticulates <10mu (PMic) in the campus

Indicator Unit of Measure

Intent. To evaluate the quality of the air through the exceeded
d

fﬁ C. Environmental Quality

Jaly limits of pollutants

Indicator | Unit of Measure

1 Select the number of days.
according to the following criteri

Standard:

Number of days within a year
that PM,., concentration
exceeds the daly limit.

daysiyr

Assessment Methodology:

ar with a bad sir quality

—50; Number of days with more than 125g/m?
= CO: Number of days with more than 10 mg/m*
— NOx: Number of days with more than 50 ig/m!
—0: Number of days with more than 120 ug/m*
—-PM,o : Numibor of days with more than 50 g/

Reference:

- BAMED Project - SNTool
et Systam.

fntet:To evaluatethe qualtyofthe i through the excesded
dily limits of pollutants (NO2)

Indicator Unit of Measure

Number of days withina
yearthat PM,o concentration
‘exceeds the daily imit

daysiyr

Assessment Methodology:
1.Daily test air samples in accordance with
national or regional procedures over a period
time of one year.

2Evaluate the number of days exceeding the
daily limits in a year.

Note: For further information on the calculation steps
go to the KPIs Anex.

Standard:

e
@  C. Environmental Quality

[oE1) EMF Exposure

magnetic fields.

Intent. To assess the quantity of buildings exposed to ELF
1d

Indicator | Unit of Measure
rcenage fbudngsin
thaare:
resecig ogetaty %

distance from high
voltage lines

Assessment Methodology:
1.Calculate the number of buildings located in the
‘Gampus not respecting the safety distance from
high voltage lines.

-Numerator

(A)
2.Calculate the total number of bui
campus.

(B)-Denominator
3.Calculate the value of the indicator a:

AIB (%)

Standard:

Reference:

Intent. To reduce fight pollution

Indicator

-?m of Atmasgheric Ligt Polution Caused
by the Exterior Public Lighting System:

Unit of Measure

Number of days withina
year that NO2
concentration exceeds the

ug/m*

Assessment Methodology:
1.Calculate the mass of poliutant collected, NO2(ug)-
(A)-Numerater

2 Calculate the volume of air sampled in standard cubic
meters g/ m. (8)-Denominator

NO2

<
@ C. Environmental Quality

Intent. To evaluate the quality of the air through the exceeded
daily limits of pollutants (50)

Indicator Unit of Measure

fﬁ C. Environmental Quality

(i) Air Quality

e
pelutant (03)

Indicator Unit of Measure

Number of days withina
year that SO; concentration
‘exceeds the daily imit.

vg/m*

Assessment Methodology:

1.Caleulate the mass of pollutants collected SO-{ug).
(A)-Numerator
2Calculate the volume of air sampled in standard
cubic meters (ug/m? ).
(B)-Denominator

3.The result shall be expressed as the concentration of
502 in micrograms per standard cubie meter. jig/m?

Reference:
UNECE - Callscion Mathodsiogy for Ky

Standard:

C. Environmental Quality

$NTeol

Intent: To monitor indoos air quality continuously and inform
occupants, promoting a healthier indoor environment

Indicator Unit of Measure

Prasence of ai quality

monitoring systems. Score

Assessment Methodology:

. Install air quality monitors in oceupiable spaces,
Tncasaring ot leatt thrce pollutonts (69 PH25, COz)

Ensure annual calibration and monitor cove
calculated as a weighted sum by surface area.

rag

3. Shere realtime datavia displays (1 per 5400 ft)or

)
]

I

)

]

I

I

I

I

I

1

I

daily limit. '
1

I

I

I

'

I

1

,

'

N '
i micrograms per standard cuble metere !
ugim® .

I

Standard: Reference:
ko Metbadsoor o ko

@  ©. Environmental Quality

hting and Visual Gomfort

Design of external ighting

Intent.To promote energy-<fficient outdoor lighting d.—mn
that ensures adequate viibility while minimizing energ

nsumption and light pollution.

Indicator Unit of Measure

Indice Parametrizzato di
fgi Impianti -
diiluminazione IPEI Wit
Assessment Methodology:
ing fixtures on campus.

2 Measure total power consumption (W) and total
illuminated area (m?) with maintained average
illuminance (b

Acstate:
PEI = Total installed power (W) + (Average
maintaied huminance. 60 Area (m)

4.Gompare the result against predefined thresholds
for efficiency.

I
I
|
I
I
]
I
|
I
| lidentify all external lighti
I
|
l
|
l
|
l
|

Reference:

' Gonservation of Land

Intent. To determine the proportion of land, considered to be
of alue for eculogicalorapriclurl purposes, het remcies
‘undevelop

Indicator Unit of Measure

Porcentage oflighting
fctures withupward %

Coettcion aauatto 0%

Assessment Methodology:

Pre-geveloped ecological
vz of lane.

Score

Assessment Methodology:
1 Determine the area of the campus.

of the undeveloped land that s considered

oy authorites to be of ecological and agricultural value.

i d the total

coefficient equal to 0%. (A)-Numerator

2.Caleulate the total number of ighting fixtures

1 of
the neighborhood with upward luminous emission

area of the campus.

in case of reconverted areas, must be taken into account.

~The areas of the campus is the area included within the

3. Calculate the indicator as:
ABE)

Standard:

Figure 15.Thematic Profile —

undeveloped la
Dt nition of agiculturatvaue: an area that i intendd for
agricultural objectives (food, forage, etc.).
efntionof ccologicalvalue anares that provides suppor o
e e forms, making up natural ecosyste

Standard:

'
'
'
'
'
'
'
'
'
'
'
'
| 2Determine the
'
'
'
'
'
'
'
'
'
'
1D

Reference:

every 15 minutes.
4. Verify through photos, engincer assurance, and

maintenance reports.

Standard:

Reference:
WELL

Y
@ . Environmental Quality

(=11 Quality of land

and biodiversity.

Intent. To-assess the ecological quahty

of plant species.

Indicator | Unit of Measure

balance of campus green areas by measuring the dominonce

Dominance ndex Index

|

Assessment Methodology:

1 Count the mumber of individusls of each plant species
prasent in the designated green area.

species.

by the total number of individusls (this gives the

s tpecies lowse
ey}, Whle b v vk rehs arming oven
diverse disiivution

‘Standard

Number of days within a
year that Oz concentration
exceeds the daily limit.

vl

Assessment Methodology:

1.Caleulate the mass of pollutants colected O3 (ug).
{A)-Numerator
2.Calculate the volume of air sampled in standard cubic
meters (ug/m?).
(B)-Denominator

3
inmicrograms per standard cubic meter (ug/m’).

Standard:

S
@ C. Environmental Quality

Le8 Acustic comfort

Ambient Daytime Noise Conditions

Inent: To promote acaustic comforf, for  healthy and safe

Indicator Unit of Measure
Percentage of building %
area aver noiss imit.

Assessment Methodology:

1Calculate the number of people living in the
campus with excessive ambient daytime noise levels.

(A)-Numerator
2.Calculate the total number of people living in the.
camy

(B)- Denominator
3:Calculate the indicator as:
AlB (%)

Reference:

et -

Standard:

Szol

C. Environmental Quality (SNTool Campus — Urban Scale)
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& Mobility

Description of the Information
D: Issue
Dx: Category

D1: Performance of Mobility Ser
D2: Green Mobility

[ & rion
Intent: Description of the objective of the

criterion
Indicator: Name of the indicator to be
calculated
Unit of Measure: Measuring unit of
each indicator
Standard: The calculation
standard for the criterion
References: The acquiring source of
information

Y Key Performance Indicator

D. Transportation
& Mobility

@

" Campus fleet

vatable o amp
ompoc and romte susteinaGl wapet o procHies

Indicator | Unit of Measure

Number of vehicies from

N/Employee
campus flaet per employee Emloyes

Assessment Methodology:
1Total number of vehicles in the campus fleet.
(A)- Numerator

2Total number of employees (including faculty,
Sttt s administrativs pessonmcl).

(B)-Denominator
3. Caleulate the indicator as:

A/B
Standard:

Figure 16.Thematic Profile

E.Social
m Aspects

Description of the Information

E2: Availability of Public and Private Facilitios and Services

E3: Heaith
E4: Culture and Heritage.

Ex.x: Criterion

Intent: Description of the objective of the

criterion
Indicator: Name of the indicator to be
calculated

Unit of Mmuu- Measuring unit of
each indicatc

Sllmlnd. The calculation
standard for the criterion

References: The acquiring source of
information

W Key Performance Indicator

it E. Social Aspects

Toat
Accessibility

Barrior-Froe Accessibility in Local Outdoor
Public Areas

Intent: To evaluate the u:z-mmmai varians urban
resources using spatial

D. Transportation
2 Mobility

Intent. To evaluate how well the campus i integrated
into the public transportation network, promoting
sustainable and equitable mobility options for users

Indicator Unit of Measure

D. Transportation
& Mobility

Intent. Promote safe, confinuous, and connected cyeling
rastructure fo support sustainable compus mobility.

Indicator | Unit of Measure

D. Transportation
& Mobility

Intent: To improve the campus in ferms of liveability
and safety for pedestrians

Indicator

of Measure

Index

Assessment Methadology:

1identiy all public transport stops (bus, tram, metro, etc.)
‘within a defined radius of the campus (e.9, 400 or 800
meters).

lect data on service frequency, number of lines, and
distance to the main campus entrances.

3.Caleulate the aceess}

y index using a weighted
i "

connectivty.

4 based on predefined
nationalregional standards to assi

Lenght of bicycle paths
‘compared to the minimum
path between the sites

Index

Assessment Methodology:
1Measure the total length of existing bicycle paths (in
meters) within and between campus sites.

2ldentify the shortest distance (in meters) bﬂwaln the
primary campus locations or entrances (minimum path).

3Caleulate the i
le Connectivity Index = Total length of bicycle
paths + Minimum path length between sites.

Avalue =1indicates continuous cycling connecti
o =1indic

Standard:

D. Transportation
2 Mobility

Intra-campus mobil

Infent. To assess the cy o infra-campus ransport by
poring actucl publc nansport roates 1o he shertest

possible pathe promefing ompoct and low-impact mobilty

Standard: Reference:

D.Transportation
& Mobility

intent: To evaluate the provision of dedicated bicycle porking

relative to averall parking capacity. supparting sustainable and

active mobility choices.

compared to the minimum Index
path betwoen th sitesindox

Assessment Methodology:

Indicator | Unit of Measure Indicator Unit of Measure
i Percentage o beycle
ransportation peths iy spaces sare "

p.m.u_,] spaces (square.

braries to labs).

these locations — ideally the shortest walkable path or
"2z the row-fls” istance.
thistotalas B.
public

dedicated mobilty corridors.
 Danota this total az A

Calculate the Intra-Campus Mabity Index: A2

Standard:

Sidewalks and othar pedastrian paths that are
 accessibiefor use by physically disbied porions

fotent. To aiessthe bty of eudents werl

with physical disabilities to be able to muhuuofpnl\:
outdoor ol i the campur.
Indicator |

Uniit of Measure

that are %

Assessment Methodology
1. Igentiy key pedestrian patnsorother public
ised by people

2. Rsess the sccessivilty of exterior parking
and pedestrian access aress, considering all
major disability types.

3. Establish the percentage of public pedestrian
routes that may be considered accessible.

E. Social Aspects

| Availabitity of Public and Private Facilties and Services

Avsitability snd Proxiemity of Key Services

Intent. To determine the aceessibiity and proximity of
services for locol residents

Indicator Unit of Measure

Number of key sannces

Indicatos Unit of Measure
Adoquacy of barrer-free

‘accessble putic autdoor %

reas compared to the total

publc

Assessment Methodology:

1. ldentify key wmw public facilities that may
frequs sed by people with physical
ot e

2. Assess the accessibility of pedestrians
routes, :nns.d-rmg all major disability types.
3. Establish th
facities that may he considersd sccessibie.

Reference:
(CESBA MED Frojct - ot
=ity

Figure 17.Thematic Profile

Score (0-5)
waking distance fro the.
campus

Assessment Methodology:

1. Dafing the main campus sntrance or center 3 the refersnce.
2 Create n B00-meter waking buffer using s mag or OIS tool
3 Craci for the precence of the folowing key services witnin

the butter
‘Supermarket,] Grocary stors

Bar/ Dinrgstace

o smice e

il

5 P o oo -t aribor ofsarvices prasent

1. Measure the total surface area (in square
meters) designated for bicycle parking on campus.
2. Measure the total surface area of all parking
spaces (including bicycle, motorcycle, and car
parking).

3. Calculate the indicator using the formula:
(Bicycle parking area/Total parking area)(%)

4. The resulting percentage reflects the share of
parking infrastructure allocated to bicycles.

Standard:

E. Social Aspects

Health

Restorative Spaces

To supsort munrol el being by provding accesse
o outdor paces desgned o
very.

tion, and
Indicator Unit of Measure

Avatabiity of indoos o1
outdoor re spaces

Assessment Methodology

ot used for vork aciierins

2:¥erity aroa requiraments: atleast 7 per space. and 201 per
aceupant (up to 00 m mas)

3-Check design fastures; calming ighting, acoustic comfort,
feants, comfortable seatng, thermal comfort, and

4-Ensura clear signage explairing the purpase and uze

sy score based o complance wit WELL crtaifor
cestiiity. dessgn auaity. and space

Percatage o e camouts
area designats %
rrea oo zone

Assessment Methodology:

1.Calculate the total area of pedestrian/car free zones.
) - Numerator
2Calculate the total area of the campus.
(8)-Denominater
3Caleulate the indicator as:
AR

Reference:

Standard:

D.Transportation

& Mobility

Intent: To promate the use of electric vehicles.

Indicator Unit of Measure

lo infrastructure (Charging

Electric vehicle's charging N/Oceupants
ions per occupnt. ¥Oceup

Assessment Methodology:
1Caleulate the number of charging stations for
electric vehicles.
(A)- Numerator
2 Calculate the neighborhoods population.
(8)-Denominator
3Caleulate the indieator as:
AB

Reference:

Standard:

fif  E Social Aspects et
Culture and Heritage

Historical buildings reused

Intent: To evalucte the reuse of historicol buildings, pramoting

cultural heritage.
ndicator | Unit of Measure
Porcentage of histarical %
uldingsreasod it
Changns fanciors

Assessment Methodology:

(&) Numerator
2.Total number of historical buldings on campus.
(8) Dencominator

3Caleulste the indicator as: A/B (%)

— E. Social Aspects (SNTool Campus — Urban Scale)

'
-1
'

— D. Transportation and Mobility (SNTool Campus — Urban Scale)
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@ F.Economy

Deseription of the Information

F:issue

Fx: Category
F1: Economic Performance
novation and Dightaisation

Intent: Description of the objective of the

criterion
Indicator: Name of the indicator to be
calculated

Unit of Measure: Measuring unit of
each indicator

Standard: The calculation

standard for the criterion
References: The acquiring source of
information

H Key Performance In

the arganization's fnancial skability and sperations.

Indicator | unit of Measure
Financia esistance rocied
by the: divided by %
Toatfundieas
Assessment Methodology:
1Financial implications of risks and opportunities due
risks,

Ioear Toases and dloethe finani ik,
opportaris imate change on

climate
their impact on w...,mun.m

Indicator | Unit of Measure

.-p..m....umnm €

Assessment Methodology:

F. Economy

Intent. To evaluate the broader, often unquantified.
ecanomic effects resulting from institutianal
activitiesparticularly thase that influence supply

F. Economy

Intent.To measure the insfitution's commitment
o incarporating ol social, ond
governance (ESG) or wirainabilry crreria info

Indicator Unit of Measure

“chains b markers, o regiancl development

Indicator | unit of Measure
Indirest sconomic: Gualtative scale

impacts (GRI) ©-85

Assessment Methodology:
Colictqualtarve dota on secondaryefects (0.
search ialization, support for local
biisinassas, warklorce il Severspmant)

costs of

investments in opportunities, or potential losses).

(Al-Numeratar

3.Use stakehakder interviews, policy documents, or
economic analysis reports to substantiate claims.

provide context for the financial implications).
(8)-Donamnator

Standard: Reference:

G. Economy

Intent. To assecs how infrastrucrure.rolated expenditures
contrbute o long erm economic velom accesubilty
‘and social utibty Beyend the organization s operations.

Indicator Unit of Measure
‘Extent to which nfrastructure P
nents and supported ve s
services (0-1-3-5)
benefits to stakeholders and
jar sconcmy

!
L
v
'
'
'
'
'
'
'
'
'
'
'
'

Sintanabity o e s (05 scae s defined by
evrnabencrakinal

Standard: Reference:

The indicator observes

investments that consider Qualitative scale
ESG or sustainability “1-8)
assessment

sessment Methodology:
Riviow institutionsl investment policies o statements to
Confirm integeatson of ESG (Eiraamantsl Socil, Govermance)

Eumdwd.

F. Economy

4 | Sustainabitty Course Inventary

Intent. Ta rocognize instirutions tht offor & wide range of
sustgingbility relted sourses and programs. thus fostering
sustainability education across disciplines

Intent. To promote the oecasibility of research by recogniring
institutions that suppert or purticipate n open ccess
publishing platforms

Indicator | Unit of Measure Indicator Unit of Measure
The ndicater observes the
The porcantage of academic ® support provided by the Quaktative scale
s that offe ©-3-5)

Sustainabily rolated courses

Assessment Methodology:
1Number of academic

3Caleulate the value of the indicator as:
A/B(%)
Reference:

Standard:

Standard:

F. Economy

bt o i el ot o ity

‘architecture. and community iniiotives

prusidb it o ecal by Namh

Indicatar | unit of Measure
T v
ottt Guaitative scale
e o

e e e
woang

Assessment Methodology:

desartments) focuied on satamaby, divirity
quiry

foffices.uni

Indicator Unit of Measure

Theledcrior svesses the preseece ol

(o-3-5)

Eauity. and incuson (D€,

Assessment Methodology:

ot aoe ot v s e g sty et

!
|
E
i

Reference:

F. Economy

Intent:To promore experiential eorning and student

Standard:

Infent:To-assess whether empleyes reivement funch comyider

invertment decisions

stewardship.

Assessment Methodology:

(A) - Numerator
2ot vakveofthesuion’swstanabity-focured
festmant nd. (g). Denominator
3Calculate the value of the indicator as:

AR

Reference:

Standard:

1Value of sustainability-focused funds directly managed
by students

Indicator | unit of Measure Indicator | unit of Measure
e
Parcontage ot cxtence ot memgoyes Guaitative scale
sstamabity funds % pan wath focus on (0-3-5)

Assassment Methodology:
1 Revins rtwamont pian options oftered to omplayees.
2 Daterming whether my ol inchdes ESG-screened orsutainabiny-
ety q

i R R :
. :

ity - v, o byt (65 maagera.
e e e gy o s o 1 o eea

Standard:

'
e
b
"
"
'
'
'
'
'
'
'
"
"
"
'
'
1
'
'

departmen
Ieast one sustainability course dur 3 e s recent
(A} Numerator
courses.
(8)-Denominater
AT

Reference:

Standard:

transtomativa

‘Standard:

Refarance:

Economy

Inrent: To assess the access 1o information and
technology conaectiviy.

Indicator | Unit of Measure
Percertage of cartroces
‘squippen with fuxed (wired) %
Sreactand.

Assessment Methodology

F. Economy

Intent. To assess access to information and technology
connectivity
Unit of Measure
Percartage of the campun war
i The e *
evsstessccens o dapa el
[re———

Assessment Methodology:

in the campus.
(A) - Numerator
2.Calculate the total number of households in the campus.
(B)-Denominator
3Calculate the value of the indicator as
AJBI%)

Standard:

serces i) () - pmartor
2Calculate the total area of the campus (km? ).

b
L
i
'
'
i
I
' Indicator |
i
|
'
I
|
i
|
'
'
|
i

Standard:

Intent. Ta increcze access fo infernet at btle or no cast Intent. Ta quantify capital investmant mads for th
T <ampes enablin cos bunels and usiaimabiiy amelyse
Indicator of Measure Unit of Measure
Number of public WIFI Total amount of sxpenditure .

per 1.000 inhabitants.

Assessment Methodology:

1. Calculate the
By the campus's sdmintraton

number of WIF| hotspots provided
ration.

Assessment Methodology:

Collect financial data relted to construction and

frastructure, facilities). Use invoices,

setup (eg,,
contracts, .mhm records. Report total
in euros.

2 Calcutate one
(BDenominator

3. Calculate the value of the indicator as:

Standard:

¢
¢
h
i
i
i
i
I Indicator |
i
I
i
I
i
i
i
i
i
i
i
i
i
i

Standard: Reference:
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F. Economy

Intent. To monitor ongaing financial efforts for the upkeep of
builr and apen spaces. reflecting sustainability in apseaional
<ontinuity.

Indicator Unit of Measure

Totaamaun o supandtrs
incurred for <
rtsrvntions an umw: bulanag

ant outdoer

Assessment Methodology:

Aggregats sl annusl msintsnance-related costs
includi ing repairs, fagade upkeep, outdoor
nfragtructurs, #nd minor mprovements Use
maintenance lags and expense

Covten Ty 0%/ 132201
Envirorments maiaabity for
onanar

F. Economy

' | Repiscament cost

Intent. To estimate longrerm capital ris
mmocmmrnndth

| ek and o
| stondag elocement P
H s infrasructure and equim

F. Economy

Intent. To occount for recurring finoncial needs essential to

e e comps i st amebly ond el

Indicator Uniit of Measure

Ted st erpentton
ey e e e <
Campos Deisde
ey |
e

Assessment Methodology:

Gompile annual €osts from utility bills, payroll
survice contracts, consumatles, s operating
services. ional accounting data of
‘annual financisl reports

F. Economy

Intent Ta evaluote the financiol sustainability and
return.an investment timeframe of campus development.

' Indicator | _Unit of Measure ' Indicator Unit of Measure
' '
H— | Extimatod o oquied to
e o ¢ recauer the ol msestment "
[ -dkans\na-qwm ' o the il eestier
o campus faciiton snd
ettt

Assessment Methodology

Identify major assets (e.g., HVAC, roofs, elevators)
and determine their replacement value using
market price, depreciation reparts, or engineering
estimates. Sum for a total replacement cost.

Figure 18. Thematic Profile

65 G. Climate Change
Adaptation

Description of the Information
Gt Issue

Gx: Category

[N —
G2: Adaptation to Extrome Pr

G3: Adaptation to Drought

5: Adaptation to Wind

Gx.X: Criterion
Intent: Descri
criterion
Indicator: Name of the indicator to be
calculated
Unit of Measure: Measuring unit of
each indicator
Standard: The calculation
standard for the criterion
References: The acquiring source of
information

W Key Performance Indicator

tion of the objective of the

G. Climate Change
Adaptation
L<3 ) Adaptation To Extreme Temperatures
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Figure 20.Thematic Profile — H. Governance (SNTool Campus — Urban Scale)

Unit of Measure
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Chapter 4 — Implementation of the Assessment Tool on the
Platform

4.1. Sustainable MED Cities (SMC)

The Sustainable MED Cities project operated as a research initiative which fell under the ENI
CBC MED Programme (website).The initiative provided public administrations with
resources to create sustainable urban policies and strategies and action plans. The project
utilized outputs from CESBA MED: Sustainable Cities and GreenBuilding ENI CBC MED
project to create sustainability-specific methodologies and digital tools which matched the

Mediterranean region requirements (Sustainable MED Cities, 2024).

The United Nations Human Settlements Programme (UN-Habitat) predicts that the north will
see 170 million more city residents while the southern and eastern subregions will experience
a 300 million population surge by 2050. The rapid urban expansion creates three main
challenges which include expanding informal settlements while failing to provide adequate
fundamental services including water and sanitation and transport and increasing health and
life safety risks. The present situation requires the implementation of integrated spatial
planning approaches to achieve sustainable development across all areas throughout extended

periods.

The Sustainable MED Cities project developed methodological instruments which enabled
municipalities to develop sustainability plans. The model contained three essential
components which consisted of participatory governance culture and multi-level institutional
coordination and evidence-based policy-making. The project executed its strategy to fulfill
the strategic goals of the Mediterranean Strategy for Sustainable Development 20162025
while maintaining policy alignment with international and Mediterranean regional

sustainability initiatives (Sustainable MED Cities, 2024).
4.1.1. Objective

The main goal of this chapter is to display the digital application of the generic sustainability
assessment frameworks which were developed for university campuses in Chapter 3. The two

generic frameworks SBTool Campus and SNTool Campus underwent adaptation to represent
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the particular characteristics of university environments at building and campus levels. This
chapter shows how the SMC platform implements these validated issues, categories, criteria
and indicators into a functional sustainability evaluation tool. The implementation provides a
flexible multi-scale system which enables universities to perform evidence-based
sustainability performance assessments. The chapter implements these generic frameworks
into the SMC platform which enhances their operational usability and institutional

applicability (Sustainable MED Cities, 2024).

4.2. SMC Platform

The Sustainable MED Cities Platform (2024) defines that the platform serves as the main
web interface developed in the Sustainable MED Cities - Integrated Tools and Methodologies
for Sustainable Mediterranean Cities capitalization program. Through its interface public
administrations can reach their project strategic goals by improving their sustainability policy
development and implementation capabilities across built environment scales. Through the
platform users can develop and implement sustainability measures and strategies for cities

and districts and buildings (Sustainable MED Cities, 2024).

The SMC Platform functions as a decision-support tool which enables various stakeholders to
develop sustainable urban transformation plans. The system provides users with data-driven
planning and assessment capabilities to handle complex sustainability goals for all

stakeholder groups.

The SMC Platform functions as a sustainability assessment and monitoring tool because it
leads users through complete sustainability assessment and monitoring procedures. The

platform provides three essential functions which allow users to:

- Users can establish sustainability targets through environment-specific definitions
which align with municipal policy requirements using the platform;

- Users need to order interventions according to their projected effects at different
levels of city, district and building;

- Users can evaluate current sustainability performance through established indicators.

The SMC platform allows users to create customized sustainability assessment tools based on

internationally accepted frameworks. Users can customize core models such as SBTool for
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buildings and SNTool for neighbourhoods and SCTool for cities through the platform's
modular system to suit their local requirements. The framework maintains methodological
consistency while the tools achieve both flexibility and context sensitivity (Sustainable MED

Cities, 2024).

The SMC Platform allows users to share results through its sophisticated data visualization
features. The platform's visual tools support users in making data-driven decisions as they
enhance transparency and accountability throughout urban governance activities. Public
authorities together with experts use the platform as a strategic instrument to implement

sustainability principles through quantifiable operational methods based on specific contexts.

The platform follows a structured user role hierarchy for security and access management
purposes include the administrator, the owner, and the assessor. The system grants each role
distinct duties with different permission levels for system access (Sustainable MED Cities,

2024).

The administrator role is designed for system-level operators and supervisory authorities. The
platform's technical parameters and user profiles and assessment tool frameworks can be
modified by administrators who control the platform architecture. The administrators are
responsible for monitoring both operational stability and integrity of the platform

(Sustainable MED Cities, 2024).

The framework generation from the generic toolset requires the owner role which public
authorities and accredited private organisations assign to each other. Owners keep control of
the generic frameworks while they can adjust parameters and criteria selection and weighting
systems and benchmark definitions to match local needs. Owners have the responsibility to

oversee project administration and select and assign assessors within their domain.

The assessor functions as the technical user who performs sustainability assessments.
Assessors receive permission from owners to use customized frameworks for data entry and
indicator scoring and result interpretation tasks but they cannot change the framework
structure or methodological components. The framework structure together with
methodological components remain fixed to maintain both consistent application and

comparable results.
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The platform uses role-based access to support workflow operations while ensuring
assessment tools on the SMC Platform (Sustainable MED Cities, 2024) deliver consistent

methodology.
4.2.1. Registration and Sign-In

The Sustainable MED Cities (SMC) internet platform provides access through an official
registration and verification system which distinguishes user types to deliver appropriate
functional capabilities. The platform requires this verification process to protect its evaluation

tools and methodologies portfolio from unauthorized access by different user groups.

The platform directs users to its official portal at www.sustainablemedcities.tools where they

can access project objectives and platform features together with supporting documents.
Users must create their individual account on the registration platform by entering a valid
email address and choosing a secure password. Users must state their future role between
owner and assessor when they create their account. The platform requires users to provide
essential account information during registration while defining their functional role within

the system (see Figure 21).

Email address

Password
Confirm Password

First name

Last name

Are you registering an account as an owner?

No, | am not an owner
Yes, | am an owner

Figure 21.User Registration Interface (Sustainable MED Cities Platform, 2024)


http://www.sustainablemedcities.tools/
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The site will send a verification email to activate the user account. If Users do not receive the
confirmation email, can ask for a resend through the platform. The "Forgot your password?"
feature enables password reset services to help users recover their credentials in accordance

with standard data security protocols.

Users can access the login section after their account activation through their registered email
and password combination. The platform provides customized dashboards to users after sign-
in based on their assigned roles which enables each user to perform platform activities

according to their permissions and responsibilities (see Figure 22).

Email address

Password

Remeber me?

Figure 22. User Login Interface (Sustainable MED Cities Platform, 2024)

This regulated access mechanism allows for the integrity and responsibility of the SMC
platform and a soundly organized and collaborative digital environment. By offering the
appropriate differentiation of tool development and tool application functions, the platform
guarantees the methodological soundness of its appraisal processes and promotes transparent,

multi-actor-based governance of sustainable urban development in the Mediterranean area.
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4.2.2. Generic Frameworks - Administrator Role

The Generic Framework section of the platform exists only for system administrators to
access. The system administrator plays a crucial role in establishing and arranging
sustainability assessment tools which operate at different spatial levels (Sustainable MED

Cities Platform, 2024). Specifically:

- The SBTool MED operates at the building level.
- The SNTool MED operates at the neighbourhood or district level.

- SCTool MED exists to perform evaluations at urban or regional levels.

The four hierarchical components of each tool follow this structure:

1. Issues — broad thematic areas reflecting core sustainability topics.
Categories — subdivisions within each issue that bring more detail to the analysis.

Criteria — specific statements that define what aspects will be assessed.

S

Indicators — measurable or descriptive values that show how each criterion performs.

The administrator follows a specific order to develop or modify generic frameworks by
designing element structures and contents and determining visibility and activity settings

before making the framework available for owner and assessor use.

4.2.3. Assessment Tools - Owner Role

After the system administrator publishes the generic framework the designated owner can
access the tool to customize it based on project-specific characteristics (Sustainable MED
Cities Platform, 2024). The customization process aims to display local environmental

conditions together with institutional priorities and planning scales.

The process involves four key stages:

1. Selection of Generic Framework

The owner starts by choosing between the three available base frameworks which
include SBTool, SNTool and SCTool. The owner can not change the core structure of

framework but can modify the tool by giving it a name and adding context-based
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information. Owner can enter data in five supported languages which include English

and Italian and French and Spanish and Greek.

2.Defining Relevant Issues

The owner reviews the pre-defined issues to select those which are applicable to the
project. The assessment tool evaluates the selected issues on a scale from 0 (not
relevant) to 5 (highly relevant) to determine their level of importance. The weight of
each issue will be calculated automatically by the platform based on the assigned

priorities.

3.Prioritizing Categories

The activated issues show their corresponding categories to the owner. The same 0-5
rating system allows users to narrow down the assessment focus. The system
generates automatic weight calculations which maintain consistency with the

established priority framework.

4.Adjusting Criteria and Indicators

The owner determines which criteria and indicators should remain active during the
most detailed assessment phase. The system assigns an impact factor between 0 and
225 to each criterion along with performance benchmarks that specify minimum
(score 0) and optimal (score 5) performance levels. These modifications enable the
assessment to match actual regulatory requirements and environmental requirements

and infrastructure specifications.

4.2.4. Assessments - Assessor Role

The assessment phase operates under the direction of the assessor who represents the last user

group in the sustainability evaluation process of the platform. The owner selects assessors

who perform three main duties: entering performance data while reviewing indicator
definitions and creating sustainability evaluations through customized frameworks

(Sustainable MED Cities Platform, 2024).
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During the last evaluation stage the assessor plays an essential role in implementing the
sustainability framework. The assessor starts their work by launching an assessment project
through which they give the evaluation a name and choose a suitable tool from the available
selection. The assessor activates the evaluation mode before advancing through the tool's
hierarchical structure which starts with categories then moves to criteria and finally reaches

indicators.

The assessor have to fill three important data fields for each active indicator which include
observed value and expected target value and an optional override field for validation or
adjustments. The platform automatically matches these new entries against benchmarks
established by the owner which represent the minimum (score 0) and optimal (score 5)
performance levels. The evaluation process produces standardized scores which convert

various measurements into a single evaluation system.

The platform integrates all indicator data to generate results which display both tabular
information and visual representations through radar charts. The visual displays enable users
to easily monitor sustainability performance throughout various thematic domains. Through
their input the assessor ensures the evaluation shows real project conditions while providing
evidence-based analysis. The platform's collaborative framework between administrators
owners and assessors creates transparent and accountable evaluation processes that maintain

consistent application of the Sustainable MED Cities platform.

4.3. Implementation of Generic Framework SBTool Campus

The first step in configuration of the platform must build a basic generic framework named
SBTool Campus by the platform administrator. By clicking on the the "Add" function in
generic frameworks section, administrator is enable to create the generic frameworks. Inside
the configuration window administrator able to write SBTool Campus as the framework
name in the designated field. This step is the starting point which enables the organisation of

future hierarchical categories and indicators (see Figure 23).
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Figure 23. Initial Setup of the Generic Framework SBTool Campus (Sustainable MED Cities

Platform, 2024)

The administrator can proceed with data entry after module activation by using the platform’s
sequential structure. The evaluation structure contains four levels which start with issues and
continue to categories followed by criteria and then reletive indicators to create easily
managed evaluation components (see Figure 24). The sustainability assessment framework

depends on these four fundamental levels for its execution.

Figure 24. Hierarchical Structure of SBTool Campus Framework Interface (Sustainable MED Cities

Platform, 2024)

4.3.1. Issues SBTool Campus

After enabling the SBTool Campus module the issues panel becomes accessible directly
below the generic framework interface. At this point administrators need to start the
framework configuration process through the “+Add” command that enables them to enter
each issue that establishes the top assessment hierarchy level. The system generates
alphabetical codes automatically in sequential order from A based on entry order. The first

issue defined is Site Regeneration and Development which receives the code A (see figure



96

25).

Figure 25. SBTool Campus Issues section Interface (Sustainable MED Cities Platform, 2024)
4.3.2. Categories SBTool Campus

The SBTool Campus framework requires administrators to establish thematic categories after
defining the issues during its configuration process. When the platform user selects an Issue
through its interface (e.g. A. Site Regeneration and Development) a new category input

interface will automatically display below it.

The administrator can start adding content by clicking the “+Add” button in the categories
section of the interface. The administrator can create new category titles which relate to the
active issue at the moment. The system generates automatic category codes which represent
their position under the main Issue (for example A1, A2). The issue A. Site Regeneration and
Development has two categories which are Al. Site Selection and A2. Site Development as

illustrated in the next figures (Figures 26,27,28).

These categories follow the thematic structure outlined in chapter 3 and form the foundation

for adding relevant criteria and indicators.
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Figure 26. Interface view of category input for Al under the SBTool Campus Issues panel

(Sustainable MED Cities Platform, 2024).

Figure 27. Interface view of category input for A2 under the SBTool Campus Issues panel

(Sustainable MED Cities Platform, 2024)

Figure 28.Interface for entering Categories under Issue A (Sustainable MED Cities Platform, 2024)
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4.3.3. Criteria and Indicators SBTool Campus

The process of configuring criteria and indicators starts after selecting all the appropriate
categories for each issue. A new interface labeled criteria becomes active after selecting a

category (for example Al — Site Selection) under the category panel.

The platform enables users to structure the evaluation element entry process through this
interface. Users who have administrative roles need to fill out the data entry form that
becomes available through the “+Add” command with these required fields: the criterion
receives its name through this field. After that the purpose of the criterion appears as its
intent. In the assessment methodology there is a brief outline of the calculation steps and
procedures. The reference documents and standard (if applicable) should also write by
admministrator. Indicator name, Unit of measure, and Benchmarks between 0 and 5 shuold

also fill by administartor.

The SBTool Campus framework needs all these fields to create a complete criterion
definition. The platform automatically sorts criteria and generates unique alphanumeric codes

based on the issue-category hierarchy structure (Al.1, Al.2, etc.).

In the following screenshot the setup of criterion A1l.1 that assesses the percentage of
undeveloped land will be shown (See Figures 29). The assessment method includes of three
distinct levels. The first level requires complete site surface area identification. The
authorities establish which parts of land is ecological value. The assessment determines
ecological site integrity by dividing the site's total value by its ecologically valuable land

arca.
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Edit

ENG
Namme:

Ecological value of land
Intent

To determine the proportion of land, considered 1o be of valus for ecological or agricultural purposes, that
remains undeveloped

Assessment method

1. Determine the extension of the area analysed.
2. Determine the undeveloped area of land that is considered by authorities to be of ecological and agricultural
value.

3. ratio betwsen

Reterences

B 1

CESBA MED Project - SBToal assessment system

B8 B development ecological value of land [(index)]

Banchmark 0
0
Banchmark

0

Figure 29.Configuration Interface for Criterion Al.1 in SBTool Campus (Sustainable MED Cities

Platform, 2024)

The indicator Pre-development Ecological Value of Land serves as an index to assess this
criterion. The methodological reference for this configuration comes from the CESBA MED

Project together with the SBTool assessment system.

Al — Site Selection contains an overview of its related criteria as shown in the following
table. Under the issue A — Site Regeneration and Development the category Al — Site

Selection contains four specific criteria.

Al.1 — Ecological value of land

Al.2 — Proximity of site to public transportation

Al1.3 — Adjacency to existing service infrastructure

Al.4 — Proximity to key services

The indicators match the criteria for each respective criterion (See Figures 30):
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Ecological valua of land 1165 - Pre-development ecological value of land

Adjacency 120~ key existing nfr...

B8 %
wm o =

A3 Proximity to key services 121 - Average distance from key services

Figure 30.Overview Table of Criteria under Category Al (Sustainable MED Cities Platform, 2024)

4.4. Implementation of Generic Framework SNTool Campus

In configuration of the platform must build a basic generic framework named SNTool
Campus by the platform administrator before any further action. To start the platform
procedure the administrator needs to go to the Generic Frameworks section and click on Add
command. Through the configuration interface the administrator enter SNTool Campus as the
title in its designated field after execution. This fundamental structure activates the base

framework which will later include issues along with categories and criteria and indicators.
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Figure 31. Initial Configuration of the SNTool Campus Generic Framework (Sustainable MED Cities

Platform, 2024)

The SNTool Campus module of the Sustainable MED Cities (SMC) platform must first be
activated to begin campus-scale sustainability assessment configuration. Through this
activation users gain access to the generic evaluation framework presented in Chapter 3 that
features thematic organization based on issues and iategories developed through a discipline-

based methodology for university campuses.

The administrator will start building the generic framework through SNTool Campus module
activation by inputting content across the four hierarchical levels of issues, categories,
criteria, and indicators. The backbone of SNTool Campus framework consists of these four
levels which provide organizational structure for university campus sustainability evaluations

(see Figure 32).

ic Frameworks ~

+ Add T Delste (M Clone
Name + Deseription
SBToo| Campus.

SMC SBTool

SMC SCTool

[N YD
s =@ = =

SMC SNTool

Figure 32. Hierarchical Structure of SNTool Campus Framework Interface (Sustainable MED

Cities Platform, 2024)

4.4.1. Issues SNTool Campus

The issues section becomes accessible through the generic framework interface when the
SNTool Campus module gets activated. The administrator continues the structured
assessment tool configuration by using the +Add function to start entering sustainability

issues which represent the top hierarchical level in the tool.

The first issue entry in the generic framework will automatically be assigned the label “A”. In

this example, the first "Energy" issue is registered as issue A in the system (see Figure 33).
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Figure 33. Interface for Defining issues in SNTool Campus (Sustainable MED Cities Platform, 2024)

4.4.2. Categories SNTool Campus

After defining the issues in the SNTool Campus framework the platform requires
administrators to specify related thematic categories for further configuration. The platform
interface shows an issue selection option followed by a secondary interface that leads to

category input section below it.

The administrator must use the “+Add” button in the categories panel to proceed with the
operation. The administrator can directly enter category names in a structured field which is
activated when selecting an issue. The system generates automatic alphanumeric codes which
maintain consistent tracking capabilities through sequential assignment (e.g., Al, A2, A3 for

issue A) (see Figure 34):
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Figure 34. Category Configuration under issue A in SNTool Campus (Sustainable MED Cities

Platform, 2024)

4.4.3. Criteria and indicators SNTool Campus

The next step for SNTool Campus framework configuration requires administrators to
establish evaluation criteria alongside their corresponding indicators after categories are
defined for each thematic issue. The system enables administrators to select categories
starting with A1: GHG Emissions to access the "criteria" interface which appears directly

below the category panel.

During this platform setup phase administrators use the “+Add” function to input each
evaluation component. Users must provide essential information through this form by
specifying the criterion name and sustainability goal together with assessment methods. The
technical standards and reference documents such as CESBA MED Project and UNI

standards should be recorded at this time.
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Each criterion requires the selection of an indicator together with its measurement unit
(percentage, index or kgCO:z¢). Both minimum (score 0) and optimal (score 5) performance
levels are established through benchmark values. The system generates a unique
alphanumeric code for each criterion which reflects its position within the structural hierarchy

(e.g., Al.1, Al1.2).

Example: Criterion Al.1 — Greenhouse Gas Emissions (Figure 35)

The intent is to determine the extent to which the campus generates greenhouse gas emissions

that cause climate change.

The assessment methodology contains calculating campus operational greenhouse gas
emissions in tonnes of CO: equivalent which should be divided by the total campus

population.

The indicator tracks greenhouse gas emissions that each user produces.

The measurement unit is tCOzeq/user/year.

The CESBA MED Project implements the SNTool as its reference for this measurement.
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Figure 35. Configuration of Criterion Al.1 (Sustainable MED Cities Platform, 2024)

The criteria from Al for GHG Emissions need an overview update

The new added criteria will appear in a tabular format after user select the designated
category. The issue A — Energy category under A1 — GHG Emissions includes five criteria in

the example provided:

Al.1 — Greenhouse gas emissions
Al1.2 — CO: Sequestration

A1.3 — Campus carbon footprint
Al.4 — CO: compensation

Al.5 — Life cycle global warming potential
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The SNTool Campus assessment system enables performance evaluations through
quantitative and qualitative assessments by linking each criterion to its corresponding

indicator (see Figure 36).

4 Add [ Delete & Import Search Q
Gode Name Indicator

£ oA Greenhouse gas emissions 1220 - Total amount of greenhouse gases [sauivalent carbo... 4

Coa2 €0, Sequestration 215 - Potential CO, sequestration in the campus per square .. s W

L oma campus carbon footprint 257 - Total amount of greenhouse gases (equivalent carbon... Va1

©oaa €O, compensation 250 - Total amount of carbon eredits verified against recog.. 4w

LS Life cycle global warming potential 132 - CO2 equivalent emissions per useful internal floor area... VA 1

Figure 36. Overview Table of Criteria under Category Al (Sustainable MED Cities Platform, 2024).
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Chapter 5 — Conclusion

5.1 General Overview of the Key Findings and Main Considerations

The research examined the urgent need for sustainability assessment tools to adapt to
university campus operational characteristics and spatial layouts and governance frameworks.
The research used the Sustainable Built Environment Method (SBE Method) hierarchical
framework and multi-criteria assessment approach to develop customized versions of the

SNTool and SBTool generic frameworks which operate at building and campus levels.

The research began by performing an extensive review of sustainability assessment tools used
in higher education institutions. The assessment revealed that STARS and Ul GreenMetric
are widely used but have specific limitations regarding their ability to adapt to regional
regulations and multiple campus purposes and complex governance arrangements. The
identified gaps confirmed that sustainability assessment needed adaptable tools which fit

institutional contexts and local requirements.

The research developed solutions by combining literature reviews with professional
consulting and platform testing methods. The extension work on SNTool and SBTool
structures resulted in a generic sustainability framework for university campuses. The
Sustainable MED Cities (SMC) platform functioned as a digital testing platform to

implement and validate the system developed by the research team.

The system includes role-based modularity as its primary benefit. The administrator, owner
and assessor roles operate independently through the platform yet maintain integrated
functionality for users to customize tools and adapt context and evaluate data independently.
Users can monitor assessment methods while multiple stakeholders can participate at various

stages of sustainability assessment through this design structure.

The assessment tools developed through this research utilize a structured hierarchical system
starting from issues before moving through categories and criteria and indicators with
adaptable features for diverse university settings and regional contexts. Several expert

workshops and collaborative sessions with semantic cards were conducted to assess the
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framework that improved both understanding and consistency. The input data shows that the
criteria and indicators will be remained scientific validity with implementation feasibility.
The system included digital functions which established benchmarks and automatic
visualization of results and indicator scoring to make evaluation simpler between different

scales.

This study contributes to higher education sustainability by developing and testing a broad
adaptable assessment protocol method which works at different scales and locations. The
research combines theoretical knowledge with expert guidance along with digital
implementation to develop an operational framework which helps institutions make strategic

decisions and achieve enduring transformations.

5.2. Future Direction

The research developed SBTool Campus and SNTool Campus generic frameworks to
advance sustainability assessment practices for university facilities. The future of this
research involves transforming these generic frameworks into two official assessment tools
known as Protocollo ITACA Campus — Building Scale and Protocollo ITACA Campus —
Urban Scale.

The transformation process demands systematic contextualization methods that include
picking relevant issues and categories and criteria and indicators and benchmark value
definition and weight assignment. The assessment tool development process will validate the
tools' functionality in the environmental and functional and regulatory settings of higher

education institutions.

The assessment tools will undergo testing at the Politecnico di Torino campus to evaluate
their usefulness for institutional applications. The tools will be transferred under 1iISBE Italia

coordination to ITACA for potential national regional implementation throughout Italy.

The assessment tools demonstrate their ability to fulfill two functions which include building
campus sustainability practices and establishing standardized assessment protocols for
institutions and regions. The research methodology established in this thesis offers enduring

direction for campus sustainability governance through ongoing innovation.
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