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Short Description

This deliverable outlines the development and initial structure of the Industry 5.0
Assessment Framework, providing main study questions, assessment criteria and
KPIs for each Industry 5.0 impact area (human centricity, environmental sustainability
and industrial resilience). The Assessment Framework aims to assist companies
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For each KPI, the framework defines the necessary data, linked data collection tools,
and KPI measurement approach. Additionally, it provides a description of the main
variables to be considered for the definition of specific application scenarios, as well
as a preliminary analysis of the feasibility risks of the framework itself.
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1. EXECUTIVE SUMMARY

This deliverable presents the preliminary version of the Industry 5.0 Assessment
Framework (I5.AF), a tool designed to facilitate the measurement and promotion of
strategic alignment and operational implementation of Industry 5.0 (15.0) principles.
Developed under the PROSPECTS 5.0 project, the I5.AF focuses on three impact pillars:
Human-Centricity, Environmental Sustainability, and Industrial Resilience, providing
companies with a structured approach to assess their progress towards 15.0 goals. The
framework is a key milestone of the project and will undergo further refinement through
testing and validation with use cases (UCs) during its implementation phase.

The I5.AF adopts a modular approach, enabling organizations to tailor the framework
to their specific contexts while maintaining standardized elements that ensure
comparability across applications. The framework integrates two dimensions of
assessment: Alignment with 15.0 principles, measured through a set of Core Key
Performance Indicators (KPIs), and Level of Implementation of 15.0 practices, evaluated
using Scenario-Related KPIs. This dual-layered system provides companies with
actionable insights into their strategic priorities and operational maturity. Core KPIs
have been carefully selected for their universal relevance across industries and sizes,
serving as benchmarks for strategic alignment with 15.0 principles. These KPIs include
measures such as technology adoption for worker support, employee well-being and
satisfaction, investment in sustainability-focused technologies, regulatory compliance
and initiatives beyond, and risk assessment effectiveness. The Scenario-Related KPIs, in
contrast, address specific operational and contextual variables, such as company size
and sector-specific requirements, offering flexibility and soundness to the assessment
process.

The methodology underlying the framework has been informed by an extensive
literature review conducted in previous Task 1.2, analysis of existing frameworks, and a
series of co-creation workshops with project UCs, Advisory Board (AB) members, and
representatives from 15.0-related EU projects. These engagements have shaped both
the selection of KPIs and the development of corresponding measurement tools and
data requirements, ensuring relevance and practicality.

The modularity and adaptability of the 15.AF make it a valuable tool for companies of
varying sizes and sectors, whether at the early stages of 15.0 adoption or already
implementing advanced strategies. By focusing on both alignment and
implementation, the I5.AF provides organizations with a roadmap for continuous
improvement, supporting their transition towards more resilient, sustainable, and
human-centric industrial systems. As this is the preliminary version of the framework; it
is intended as a foundation for further refinement. The next phase of the project will
focus on its testing and validation with UCs, providing critical insights to enhance its
applicability and effectiveness.
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2. INTRODUCTION

2.1. Scope of the Industry 5.0 Assessment Framework

The preliminary Assessment Framework (PAF) for 15.0 provides a structured approach
to evaluate and advance the adoption of 15.0 principles across diverse organizations.
Its scope encompasses the key dimensions of human-centricity, environmental
sustainability, and industrial resilience, aligning technological innovation with societal
and ecological objectives. The framework is composed of a comprehensive set of
assessment criteria for each of these three pillars, which are supported by related
research questions to guide the evaluation process. These criteria and questions serve
as the foundation for the development of a detailed list of KPIs, which form the core of
the Assessment Framework (AF). Designed to be modular and adaptable, the
framework can be tailored to varying company sizes, and industrial sectors, according
to core and scenario-related KPIs. By offering standardized criteria alongside
customizable KPIs, the framework will enable organizations to assess their current
practices, identify gaps, and establish actionable goals to drive progress toward a more
inclusive, sustainable, and resilient industrial future. This preliminary version lays the
groundwork for further refinement through practical application and stakeholder input.

2.2. Relations to Others Work Packages and Deliverables of the
Project

The deliverable received inputs from task 1.1 and task 1.2, as defined in Deliverable 1.1: The
Industry 5.0 Community of Interest and Deliverable 1.2: Industry 5.0 Community Trends
and Status and as it will be described in detail in the following chapter of the present
document. In a similar way, it will provide inputs for all the next work packages (WPs) of
the project, constituting the foundation of the project. More specifically, the PAF for 15.0
will provide the necessary information to structure the implementation phase (WP2)
and to design the specific implementation plans for the T2.2 activities of data collection
in the UCs of the project.

2.3. Structure of the Document

The deliverable is structured to provide a clear and comprehensive overview of the
development, characteristics, and application potential of the PAF for I5.0. It begins with
an Executive Summary, which offers a concise overview of the document, highlighting
the main objectives, methodologies, and outcomes of the framework’s development.
This summary serves as a quick reference for understanding the essence of the work
presented in the deliverable.

The Introduction follows, defining the scope and purpose of the framework and
explaining its alignment with the broader objectives of 15.0. This chapter also outlines
the relationships between this deliverable and other WPs and deliverables within the
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project, ensuring a cohesive approach. Finally, the chapter concludes by presenting the
structure of the document.

The third chapter focuses on the methodological approach, detailing the process
through which the framework was developed. This includes an overview of the
systematic steps undertaken, such as literature reviews, stakeholder consultations, and
the co-creation workshops conducted as part of Task 1.3. Special attention is given to
the collaborative process that ensured the inclusivity and relevance of the framework
across diverse industrial contexts.

Chapter 4 introduces the PAF for 15.0, beginning with an explanation of its three core
impact areas: human-centricity, industrial resilience, and environmental sustainability.
Each impact area is described in detail, with a focus on how it addresses key 15.0
principles. The chapter then presents the assessment criteria and their associated
research questions, which guide the evaluation of these impact areas. The section
proceeds to outline the KPIs associated with each impact area. These KPIs are divided
into Core KPIs, which are universally applicable across all UCs to measure strategic
alignment with 15.0 principles, and Scenario-Related KPIs, which are tailored to specific
contexts, primarily influenced by variables such as company size and, in some cases,
sector-specific characteristics. For each KPI, the deliverable provides a brief description,
scope, target values, formulas for calculation, and a detailed methodological approach
for measurement, including required data and tools. Furthermore, the chapter
highlights the practical benefits of calculating these KPIs, illustrating their value for
industries in implementing 15.0 practices.

Chapter 5 explores the application scenarios for the framework, focusing on key
variables influencing its implementation, such as company size and industrial sector.
This chapter provides examples of potential application scenarios and identifies risks
and challenges that may arise during the framework's adoption. It also highlights
success factors that can enhance its effective implementation, ensuring its relevance
and usability across diverse organizational contexts.

Finally, the deliverable concludes with a Conclusions chapter, which synthesizes the key
findings and outcomes. This chapter reflects on the contributions of the framework to
advancing 15.0 principles and offers insights into the next steps, including validation and
further refinement of the framework.
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3. FRAMEWORK DEVELOPMENT METHODOLOGY

3.1. Literature Review and Delphi Survey

The development of the PAF for 15.0 followed a structured and multi-step
methodological approach, integrating inputs from literature, stakeholder engagement,
and collaborative workshops. This approach ensured the framework's robustness,
adaptability, and alignment with the principles of 15.0. Below, the key steps leading to
the definition of the preliminary version of the framework are outlined.

The foundation for the framework was established through a comprehensive literature
review and the results of the Delphi survey conducted as part of Task 1.2, as detailed in
Deliverable D1.2. The literature review provided a broad understanding of the 15.0
paradigm, its principles, and its focus areas of human-centricity, environmental
sustainability, and industrial resilience (Breque et al., 2021). It highlighted gaps in existing
approaches and emphasized the need for a tailored AF (Ghobakhloo, 2022; Nahavandi,
2019). The Delphi survey, involving industrial partners of the PROSPECTS 5.0 project,
gathered expert opinions on key aspects of 15.0 implementation (Igbal et al,, 2022). It
identified priority areas, potential barriers, and enabling factors, offering practical
perspectives to complement the theoretical findings. According to the main findings of
the Delphi study, the future of 15.0 is defined by a dual emphasis on technological
advancement and human-centric innovation, essential for adoption and positive
perception. Long-term success hinges on resilient business models that prioritize
continuous talent development to maintain competitiveness in a rapidly evolving
industrial landscape (Nonaka & Takeuchi, 2021).

Sustainability emerges as a cornerstone, with the adoption of renewable energy, waste
optimization, energy-efficient technologies, and circular economy principles playing
pivotal roles (European Commission, 2019). The integration of these practices is tied to
workforce readiness, emphasizing digital skill development and upskilling to capitalize
on technological advances (Doyle Kent & Kopacek, 2021). A redefinition of the human
role in 15.0, focusing on creativity and problem-solving, is critical for driving innovation,
supported by robust partnerships between industry and education to diversify skills
(Acemoglu & Johnson, 2023).

Key enabling technologies, such as Atrtificial Intelligence (Al), robotics, 10T, and additive
manufacturing, are recognized as drivers of efficiency, operational transparency, and
customization (Ghobakhloo et al., 2023). Autonomous systems are identified as critical
for ensuring business continuity in dynamic markets, while advanced data analytics
accelerates innovation (Welfare et al, 2019). Collaboration between industry,
academia, and government, alongside supportive regulatory frameworks, is essential
for fostering innovation and enabling the widespread adoption of 15.0 technologies
(Breque et al., 2021).

The conclusions of Deliverable 1.2 provide a foundational basis for the development of
the PAF for 15.0, emphasizing the integration of an industry perspective into the
conceptualization and operationalization of 15.0 principles. By identifying the core
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components of triggers, strategic objectives, and enablers, the deliverable bridges the
gap between theoretical discourse and practical implementation. It highlights the
pivotal role of ethical, social, and economic principles in guiding 15.0 toward achieving
its goals of sustainability, human-centricity, and ethical responsibility (Reiman et al,,
2021).

Key triggers, such as technological advancements, global competition, and digital
transformation, are recognized as essential catalysts for 15.0 adoption, while strategic
objectives focus on enhancing resilience, upskilling the workforce, and embedding
sustainability as a core priority (Frey & Osborne, 2017). Enablers, including cutting-edge
technologies, interdisciplinary collaboration, and robust regulatory frameworks, provide
critical pathways for achieving these objectives (Totterdill et al.,, 2023).

From an industry perspective, the key drivers for 15.0 adoption include upskilling the
workforce to align with technological advancements, fostering skill diversification to
adapt to dynamic industrial demands, and embedding sustainability as a core priority
(Eurofound & Cedefop, 2020). 15.0 strengthens the human role in innovation, positioning
individuals as key decision-makers and drivers of continuous improvement. Efforts to
promote diversity and inclusivity in leadership further support equitable industrial
environments. The integration of autonomous systems is also critical, enhancing
efficiency, minimizing human error, and boosting productivity (Nahavandi, 2019).

To achieve these objectives, several enablers are identified, including embedding 15.0
principles into corporate strategies, enhancing workforce skills, promoting
interdisciplinary collaboration, and adopting advanced technologies. Supportive
regulatory frameworks, additive manufacturing for production flexibility, loT for
interconnected systems and real-time data exchange, and advanced data analytics
for innovation are essential. Al is highlighted as pivotal in automation, predictive
maintenance, and enhancing human-machine collaboration, strengthening global
competitiveness and driving the transition to 15.0 (Vogel & Guttel, 2012).

Building on these conclusions, the PAF incorporates these elements into its structure by
aligning its assessment criteria and KPIs with the triggers, objectives, and enablers
identified in Deliverable 12. The framework is designed to assess and enhance
organizational progress across human-centricity, environmental sustainability, and
resilience, ensuring alignment with 15.0's broader societal goals. It extends these
insights by operationalizing them through measurable indicators and adaptable
methodologies, laying the groundwork for further validation and refinement through
stakeholder engagement and practical application

3.2. Overview of Existing Evaluation Frameworks

Building on these inputs, a further overview of existing frameworks was conducted as
part of Task 1.3. This analysis focused on well-established environmental, social and
governance (ESG) frameworks, (Sustainable Development Goals (SDGs)) SDG-oriented
frameworks, and industry-specific frameworks relevant to different sectors such as
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automotive, transport and logistics, energy and utilities, aerospace and manufacturing.
By examining these frameworks, the analysis provided insights into industry
benchmarks, sustainability reporting practices, and resilience evaluation approaches.
These findings enriched the framework by refining its assessment criteria and informing
the selection of KPIs to ensure their applicability across diverse industrial contexts.

3.2.1. ESG Evaluation Frameworks

ESG frameworks for companies aim to measure and report on various aspects of their
operations that impact the environment, society, and how they are governed. Common
KPIs within these frameworks help stakeholders understand a company's performance
in these critical areas. ESG ratings predominantly use sector-specific methodologies
and risk assessments, rather than one single methodology that is applied to all entities
that are the subject of these ratings. At present, various standards have been
established in the market to provide this information. Nonetheless, the specific variables
and criteria used in ESG scoring may differ across various ESG rating agencies. To
identify which ESG issues are most significant for a specific company and stakeholders,
the first step is usually to conduct a materiality assessment, as indicated by
Sustainability Accounting Standards Board (SASB) Standards organization, one of the
main ESG rating providers. However, a common regulatory framework is being
promoted by the European Commission. On February 14, 2024, a provisional agreement
was reached on the regulation proposal made by the Commission regarding ESG rating
activities. This initiative is expected to pave the way for greater transparency,
consistency, and standardization in ESG rating practices across the EU, potentially
influencing global ESG standards and fostering further alignment in the future. Based
on the literature review conducted in Task 1.2 and the combined analysis of these
frameworks, a list of the common KPIs used across the ESG dimensions and relevant for
the I5.AF has been defined, as presented in the table reported in ANNEX 1to the present
document.

3.2.2. SDG Evaluation Frameworks

15.0's principles support the broader vision of the SDGs by fostering an inclusive,
sustainable, and resilient future for industries and promoting innovation, environmental
care, and human well-being in the production processes. More concretely, 15.0
principles align with several of the United Nations SDGs. In the table presented in ANNEX
2 the relevant SDGs related with 15.0 and their respective main KPIs are described. Those
KPIs help track the progress of integrating 15.0 principles with the objectives of
sustainable development. They focus on enhancing efficiency, fostering innovation,
ensuring sustainable practices, and reducing environmental impact within the
industrial sector.

! Exploring materiality - SASB

This project has received funding from the European Union’s Horizon Europe research
and innovation programme under grant agreement No 101135948

13

Funded by
the European Union


https://sasb.ifrs.org/standards/materiality-map/

€~ PROSPECTS

Deliverable 1.3

3.2.3. Sector-specific and EU Projects’ Existing Evaluation Frameworks

As part of the existing framework review conducted within the project, a diverse range
of documents, including public deliverables from EU-funded projects, industry reports,
and academic studies, were analysed. These documents provided valuable insights
into the principles, methodologies, and indicators already in use across various
industrial sectors and impact areas. The analysis aimed to identify frameworks and
approaches relevant to the 15.0 paradigm, focusing on the three core pillars: human-
centricity, sustainability, and resilience. The table presented in ANNEX 3 of the present
document summarizes the analysed documents, providing a brief description of each,
along with the industrial sectors and impact areas for which they are most applicable.

The findings of the existing frameworks overview provided critical insights that informed
the development of a first draft list of KPIs aligned with the principles of 15.0. By
integrating perspectives from literature, existing frameworks, and stakeholder inputs
through the Delphi survey, the initial draft list of KPIs served as a foundational tool to
guide discussions and refinements during the subsequent co-creation process.

3.3. 15.0 AF Design Process
3.3.1. Stakeholder Engagement

An interactive workshop held in Brussels in May 2024, as part of Task 1.1, engaged some
of the most significative EU-level stakeholders in this field, including industry
representatives, policymakers, and researchers. Representatives of EFFRA (European
Factories of the Future Research Association), EIT Manufacturing and the European
Commission were also present. This event was a critical validation step for the
framework’s initial design. During the interactive session, stakeholders provided
feedback on the draft assessment criteria and KPIs, helping to identify gaps, validate
assumptions, and align the framework with practical needs and expectations. The
feedback from this workshop was incorporated into the framework, enhancing its
applicability and modularity for diverse organizational contexts.

The framework was further refined through a series of seventeen co-creation
workshops conducted with UC leaders, AB members, and representatives from other
15.0-related EU projects. These workshops offered an iterative platform for validating the
AF, tailoring it to specific UCs and contexts. Discussions with industry and academic
stakeholders enriched the KPIs, ensuring they addressed real-world challenges across
sectors. The co-creation process emphasized adaptability, enabling the framework to
cater to varying company sizes and industrial sectors.

The identification of KPIs was a central aspect of this co-creation process. Initially
informed by the Delphi survey and existing frameworks, the KPIs were aligned with the
three pillars of 15.0: human-centricity, environmental sustainability, and industrial
resilience. Through the Brussels stakeholder workshop and subsequent co-creation
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sessions, the KPIs were discussed and validated, including measurement tools and data
requirements, aiming at defining their practical application across diverse contexts.

3.3.2. Co-creation and Validation Workshops

Workshops with UCs: UNIMORE coordinated fourteen workshops with all UCs
participating in the project during the period from July to October 2024. The workshops
were conducted in various formats, including in-person, online, and hybrid modes, to
accommodate diverse needs. A significant number of these workshops were
conducted on-site at the UC premises, providing highly valuable insights grounded in
the companies’ everyday operations and enabling a deeper understanding of real-
world challenges and opportunities for implementing the 15.0 framework.

The organization of these workshops was carefully planned and executed to ensure
consistency and effectiveness across all UCs. The Task leader, UNIMORE, was
responsible for designing the workshop structure, preparing comprehensive guidelines,
and providing all necessary materials, including a reporting tool and a consent form for
data processing. The consent form, developed in collaboration with AETHON (the
partner responsible for data management) and the Ethics Committee, ensured
compliance with ethical and legal standards, guaranteeing the anonymization of
participant data. To prepare facilitators for their role, UNIMORE held an informative
meeting on July 15, 2024. During this meeting, facilitators from each UC were instructed
on how to conduct the workshops. They were provided with detailed guidelines, a clear
presentation of the workshops’ objectives, an agenda template, and relevant ethical
documentation, including the consent form. Facilitators then conducted the workshops
with their respective UC providers, tailoring the approach to the needs of each
company.
To facilitate participation, the language of the workshops was agreed upon between
the facilitators and the UC providers. In most cases, the workshops were conducted in
the local language, ensuring clarity and fostering a more engaging discussion. Each
workshop was facilitated by the designated representative of the UC, who acted as the
primary point of contact and organizer within their respective company. The
participating companies were responsible for identifying workshop participants based
on their areas of expertise, ensuring that the discussions were informed by relevant
insights and perspectives. This collaborative approach ensured that the workshops
were tailored to the specific contexts of each UC while maintaining a consistent
methodological framework across the project. This flexibility and adaptability of the
workshops’ main elements were highly valued by the UC companies, as it allowed for
tailored implementation that addressed their specific operational contexts, needs, and
priorities.
The following table presents a sum-up of the relevant information about the
implemented workshops.

Table 1 Implemented Workshops with UCs

This project has received funding from the European Union’s Horizon Europe research
and innovation programme under grant agreement No 101135948

15

Funded by
the European Union



€~ PROSPECTS

Deliverable 1.3

Italy UNIMORE BBRAUN 17t July 2024
Portugal INEGI AMF 24" July 2024
Belgium Flanders Make  OCTAVE 13t August 2024
Germany FIR S-GARD 14" August 2024
Romania Flanders Make = SMARALD 21t August 2024
Czech Republic UWB GTW 21t August 2024
Greece AETHON TRYGONS 4*h September 2024
Austria 12M STIRTEC 4 September 2024
Turkiye INTRACT TEKNOROT 5t September 2024
Spain TECNALIA ZEUKO 9t September 2024
France EURECAT EFESTO 12 September 2024
Norway SINTEF KNOWIT 12th September 2024
Latvia LTC ELMI 20 September 2024
Poland TPF CAMELEO 1t October 2024

The workshops with UCs brought together a diverse group of 77 participants, comprising
29 women (38%) and 48 men (62%). As these industries are traditionally male
dominated, it is worth highlighting that the Consortium successfully achieved
significant involvement of women, reflecting a strong commitment to promoting
gender diversity and inclusivity throughout the workshops.

The participants represented a wide range of roles within their respective organizations.
The detailed composition of the participants is presented in the following figure.
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Participants’ composition

m CEO
m CO0
m CTO
CMO
4 m CFO
® HR MANAGER
® INNOVATION MANAGER
7% 5% ER6D
B PROJECT MANAGER
m PRODUCT MANAGER
m STAKEHOLDER

W OTHER

Figure 1 Validation workshops’ participants’ composition, in percentage

As it can be appreciated, the most represented roles among the participants have been
CEOs, project managers, and human resources (HR) managers, reflecting the strategic
and operational focus of the discussions. This composition ensured a comprehensive
perspective on the implementation and feasibility of the framework, incorporating both
leadership insights and practical expertise.

Workshops with AB members and representatives from other 15.0-related EU
projects: Between October and November 2024, three workshops were organized to
present, discuss, and validate the preliminary structure of the I5.AF with key
stakeholders and experts, fostering collaborative refinement of the framework. These
workshops, conducted in collaboration with the leader of Task 1.1, brought together
representatives from the AB, relevant EU projects, and other 15.0 experts to ensure
comprehensive insights and perspectives.

30 October 2024. Workshop with representatives of AIREDGIO 5.0 project

Guest participants:

= Sergio Gusmeroli, Marta Pinzone, Francesco Marzollo (POLIMI)

The first workshop, held on 30 October 2024, focused on collaboration with the AIREDGIO
5.0 project. Esteemed participants included Sergio Gusmeroli, Marta Pinzone, and
Francesco Marzollo from Politecnico of Milan (POLIMI), who contributed with their
expertise on transitioning from Industry 4.0 to 5.0 to the definition of the scope and the
advancing of the preliminary framework.

7 November 2024: Workshop with Advisory Board members.

Guest participants:
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* Matthias Duerr — SIEMENS

* Annamaria Cucinotta — UNIPR / SMILE EDIH
*= Wolfgang Zorn — FRAUNHOFER

= Sahar Tahvili - ERICSSON

= Xavier Baillard — EIT Manufacturing

= Pieter Huyskens — DAMEN

= Eleonora Di Maria - UNIPD

The second workshop took place on 7 November 2024 and was dedicated to engaging
with AB  members. This session featured prominent industry and academic
representatives, including Matthias Duerr (SIEMENS), Annamaria Cucinotta (UNIPR /
SMILE EDIH), Wolfgang Zorn (FRAUNHOFER), Sahar Tahvili (ERICSSON), Xavier Baillard (EIT
Manufacturing), Pieter Huyskens (DAMEN), and Eleonora Di Maria (UNIPD). Their input
was invaluable in shaping the framework with insights from diverse industrial contexts,
providing valuable insights also on possible barriers to implementation scalability and
the I5.AF necessary value proposition.

19 November 2024: Workshop with other EU projects on 15.0

Guest participants:

= Jason Pridmore (SEISMEC project)

= Steven Dhondt (BRIDGES 5.0 project)

= Peter Totterdill (BRIDGES 5.0 project)

= Marta Pinzone (AIREDGIO 5.0 project)

= Francesco Marzollo (AIREDGIO 5.0 project)

The third workshop, organized on 19 November 2024, convened representatives from
multiple EU projects focused on 15.0, including the SEISMEC project (Jason Pridmore), the
BRIDGES 5.0 project (Steven Dhondt and Peter Totterdill), and the AIREDGIO 5.0 project
(Marta Pinzone and Francesco Marzollo). This gathering emphasized cross-project
collaboration and the exchange of best practices, further enhancing the framework’s
relevance and applicability.

These workshops underscored the importance of multi-stakeholder engagement in
refining the I15.AF and aligned it with broader EU objectives, ensuring it addresses
practical and strategic needs across various industries and research contexts.
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4.15.0 ASSESSMENT FRAMEWORK

4.1. ImpactAreas

The I5.AF is designed to guide the adoption of principles that balance technological
advancement with human well-being, environmental responsibility, and system
resilience. 15.0 builds upon the foundations of Industry 4.0 by integrating human-
cantered values, sustainable practices, and resilient systems, marking a shift toward a
paradigm that aligns industrial progress with broader societal and environmental
goals. The framework identifies three core impact areas: Human-Centricity,
Environmental Sustainability, and Industrial Resilience, which are essential for assessing
and advancing 15.0 maturity across diverse sectors and organizational scales. These
three impact areas form the foundation of the 15.0 paradigm, allowing organizations to
assess and enhance their human-centric, sustainable, and resilient practices. Through
the AF, companies can track progress across these dimensions, setting measurable
goals for advancing their 15.0 maturity level while aligning technological innovation with
the overarching goals of societal and environmental sustainability.

4.1.1. Human-centricity

Human-centricity places the well-being, development, and creativity of employees at
the core of industrial systems. Unlike earlier models that prioritized technological
efficiency, this approach emphasizes the importance of designing production
environments that enhance job satisfaction, foster autonomy, and support personal
growth. A human-centric approach promotes the integration of advanced
technologies—such as collaborative robots, extended reality (XR), and Al—that amplify
human capabilities rather than replacing them (Nonako & Takeuchi, 2021; Kumar et al,,
2021). Policymakers and researchers have increasingly recognized the risks of
neglecting the human dimension in industrial progress, including the displacement of
jobs and erosion of workplace satisfaction (Frey & Osborne, 2017). The European
Commission has called for 15.0 to address these concerns by ensuring that technology
serves people, placing employee well-being at the center of production processes
(Breque et al, 2021). This involves creating safe and empowering work environments
that respect human rights and prioritize skill development (Doyle Kent & Kopacek, 2021).
In addition to individual empowerment, human-centricity also acknowledges the social
dynamics of the workplace. Organizations are social entities, and their success
depends on the interactions among employees, managers, and stakeholders. This
socio-centric perspective encourages collaboration, inclusivity, and a shared sense of
purpose, which are essential for thriving in an era of rapid technological change (Guest
et al, 2022). By fostering inclusive and employee-focused workplaces, 15.0 aims to
enhance work-life balance, encourage adaptable job roles, and establish a culture of
respect for privacy and dignity (Howaldt et al.,, 2017). These efforts contribute to long-
term workforce engagement, satisfaction, and sustainability (Reiman et al,, 2021).
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4.1.2. Environmental Sustainability

Environmental sustainability is one of the cornerstones of 15.0, reflecting the urgent need
to address the global climate crisis and operate within ecological limits. 15.0
emphasizes the importance of minimizing environmental impact, conserving
resources, and adopting circular economy principles that promote recycling, reuse, and
waste minimization (European Commission, 2019). The European Green Deal
underscores the role of industry in achieving carbon neutrality, advocating for
substantial reductions in energy consumption and resource use (Breque et al., 2021).
15.0 aligns with these goals by leveraging advanced digital technologies—such as IoT,
Al, and big data analytics—to optimize resource efficiency, reduce greenhouse gas
(GHG) emissions, and drive environmentally friendly practices (Kumar et al, 2021).
These innovations enable industries to produce more sustainably, integrating life-cycle
perspectives that prioritize doing more with less (Nonaka & Takeuchi, 2021). As
highlighted in PROSPECTS Deliverable 12, 15.0 supports long-term environmental
stewardship by encouraging practices that extend product lifecycles, reduce reliance
on non-renewable resources, and enhance energy efficiency (Totterdill et al,, 2023). This
alignment with global sustainability targets ensures that industrial practices contribute
to a healthier planet while maintaining economic viability. Through sustainable
innovation, 15.0 enables industries to meet societal expectations for environmental
responsibility, ensuring their operations align with the broader goals of resource
conservation and ecological balance (Europeon Commission, 2019).

4.1.3. Industrial Resilience

Industrial resilience is critical in a world increasingly shaped by unpredictable
disruptions, such as economic crises, pandemics, and geopolitical conflicts. 15.0
emphasizes the development of flexible, adaptive systems that can withstand and
recover from these challenges while maintaining operational stability (Teece et al,
1997). The COVID-19 pandemic and subsequent global supply chain disruptions
revealed the vulnerabilities of traditional industrial systems (Dwyer et al, 2023). In
response, 15.0 promotes decentralized production models, diversified supply chains,
and robust cybersecurity measures to ensure continuity under varying conditions
(Breque et al,, 2021). These strategies are supported by dynamic capabilities, such as
strategic management and anticipatory risk analysis, which enable organizations to
navigate uncertainty effectively (Vogel & Guttel, 2012). Resilience in 15.0 is not solely
about surviving disruptions; it also involves thriving in a rapidly changing world. By
fostering innovation and adaptability, resilient systems can respond to evolving market
demands and technological advancements (Nonaka & Takeuchi, 2021). The results of
the literature analysis and the Delphi survey with industrial partners of the project, as
well as other project deliverables such as D11 of the Bridges 5.0 project, highlight the
importance of high-reliability organizations that anticipate, respond to, and recover
from disruptive events, ensuring long-term industrial health (Dwyer et al, 2023).
Through the implementation of resilient frameworks, organizations can safeguard their
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operations, enhance value chain stability, and contribute to societal resilience (Breque
et al, 2021). This focus on adaptability ensures that industries remain robust and
reliable, even in the face of significant challenges (Teece et al, 1997).

4.2. Assessment Criteria and Study Questions

4.2.1. Human-centricity

As described in the methodology section, the results of the literature and existing
framework overview, together with the findings from the Delphi survey and the three
streams of co-creation workshops implemented within Task 1.3, supported the
identification of the following assessment criteria for the Human-centric approach. In
the following boxes, these criteria are presented alongside their related study questions,
providing a comprehensive perspective to guide their assessment and practical
application.

HUMAN EMPOWERMENT

Evaluates the organization’s efforts to empower employees through skill
development, decision-making participation, and opportunities for role
customization.

STUDY QUESTIONS
- To what extent are employees involved in formulating improvement initiatives?

- How accessible and effective are training and re-skilling programs?

SAFETY AND WELL-BEING

Assesses workplace conditions and programs that prioritize employee health, safety,
and overall well-being.

STUDY QUESTIONS

- How comprehensive and effective are health and wellness programs?

- What is the frequency of workplace accidents and incidents?

TECHNOLOGY ADOPTION FOR WORKER SUPPORT

Evaluates the adoption of advanced technologies to enhance worker productivity,
safety, and engagement.

STUDY QUESTIONS

- How extensively are smart technologies, such as XR or collaborative robots, used to
assist workers?
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- Do these technologies have a positive impact on workers' productivity, safety and
engagement?

- How integrated are employee-centered initiatives within the digital transformation
strategies?

- To what extent does the company provide training and resources for employee
adaptation to new technologies?

INCLUSIVITY AND DIVERSITY

Measures the effectiveness of initiatives promoting workforce DE&.

STUDY QUESTIONS
- How diverse is the workforce across key demographics?

- What is the effectiveness of inclusivity programs in fostering a supportive
workplace?

4.2.2. Environmental Sustainability

As for the previous impact areq, the identification of assessment criteria for the
Environmental Sustainability pillar has been informed by a comprehensive review of
literature and existing frameworks, the insights gathered from the Delphi survey, and
the outcomes of co-creation workshops conducted as part of Task 1.3. These combined
efforts have provided a robust foundation for defining the key dimensions of
environmental sustainability within the 15.0 paradigm. The following boxes present
these criteria along with their associated study questions, offering a detailed view to
guide their assessment and implementation.

INNOVATION IN SUSTAINABLE TECHNOLOGIES

Evaluates the level of investment and development in technologies aimed at
improving sustainability.

- What proportion of the organization’s Research and Development (R&D) investment
focuses on sustainable technologies?

- How frequently are new sustainability-focused technologies or initiatives developed
or adopted?

REGULATORY COMPLIANCE

Measures compliance with environmental regulations and the implementation of
initiatives that exceed compliance standards.

- How effectively does the organization comply with environmental regulations?
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- How many voluntary sustainability initiatives are implemented annually?

CARBON FOOTPRINT AND GHG EMISSIONS INTENSITY

Assesses the organization’s efforts to measure and reduce GHG emissions across
operations.

- What are the organization’s total GHG emissions, and how are they normalized to
production or revenue?

- How effectively does the organization implement carbon reduction initiatives?

ENERGY AND WATER USAGE EFFICIENCY

Measures the efficiency of energy and water consumption in relation to production
or operational output.

- How efficiently is energy consumed per unit of production output?

- How effectively is water usage optimized in production processes?

CIRCULARITY AND PRODUCT TRACEABILITY

Tracks the organization’s progress in implementing circular economy practices and
product traceability features.

- What percentage of products are designed for modularity, repair, or repurposing?

- How effectively are traceability features implemented in the product lifecycle?

4.2.3. Industrial Resilience

As detailed in the methodology section, the assessment criteria for the Industrial
Resilience impact area have been developed leveraging the systematic analysis of
literature and existing frameworks, together with insights from the Delphi survey, and
the collaborative outcomes of co-creation workshops conducted in Task 1.3. This multi-
faceted approach has enabled the identification of critical dimensions that define
resilience within the 15.0 paradigm. The following boxes present these criteria along with
their associated study questions, ensuring relevance across diverse industrial contexts
and challenges while providing clear guidance for assessment and implementation.

RISK MANAGEMENT

Assesses the organization’s ability to identify, evaluate, and mitigate risks to maintain
stability and resilience.

- How thorough and accurate are the risk assessment processes?
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- How frequently and effectively are risk mitigation strategies implemented?

SUPPLY CHAIN ALTERNATIVES

Measures the flexibility and resilience of the supply chain through the availability of
alternative sourcing options.

- How diverse is the supplier base for critical components?

- What percentage of sourcing is local or regionally diversified?

BUSINESS CONTINUITY PLANNING EFFECTIVENESS

Evaluates the organization’s ability to plan for and recover from operational
disruptions.

- How quickly can the organization recover from disruptions?

- How effective are the business continuity plans in mitigating downtime?

INNOVATION AND CONTINUOUS IMPROVEMENT

Tracks the organization’s ability to introduce new products, services, or patents,
demonstrating adaptability and innovation

- How effectively does the organization innovate in response to market demands or
disruptions?

- How frequently are new products, services, or patents introduced?

CYBERSECURITY

Measures the organization’s efforts to safeguard operations against cyber threats
and ensure digital resilience.

- How robust are the cybersecurity measures in protecting against threats?

- How frequently are cybersecurity audits or risk assessments conducted?

4.3. Key Performance Indicators

4.3.1. KPICategorization

The categorization of KPIs in the PAF emerged from a comprehensive, multi-step
process involving the integration of literature insights, analysis of existing frameworks,
and collaborative stakeholder engagement, as described in the methodology chapter.
The categorization process relied on the following steps:
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e Literature review and framework analysis: The initial categorization of KPIs
leveraged insights from existing frameworks and academic literature to identify
metrics relevant to 15.0’s core pillars.

e Practical validation: Feedback from workshops and stakeholders helped
validate the relevance of the KPIs to specific UCs, ensuring alignment with
organizational priorities and operational realities.

o Structured differentiation: By assessing each KPI's focus—whether on strategic
alignment or operational outcomes—the division into policy and outcome levels
emerged, with further categorization into specific and generic KPIs based on
scope and universality.

The resulting classification separates KPIs into Company Policy Level KPls and
Company Outcome Level KPlIs, reflecting both strategic intent and tangible results.

The Company Policy Level KPIs evaluate the alignment of organizational strategies
with 15.0 principles and are divided into specific and generic categories:

« Specific Policy KPIs were derived by identifying metrics tied directly to the three
core pillars of 15.0: human-centricity, environmental sustainability, and industrial
resilience. These KPIs were selected based on their capacity to measure
company policies that drive outcomes in specific impact areas.

e Generic Policy KPIs were identified as metrics that, while relevant to 15.0, are also
widely present in other established frameworks, such as ESG or other non-15.0-
specific methodologies. These KPIs provide a universal baseline for assessment
and allow comparability across organizations, even beyond the specific scope
of 15.0.

The Outcome Level KPIs were designed to measure the effectiveness and real-world
impact of company policies and actions. This categorization reflects outcomes such as
operational performance, employee engagement, or environmental impact. These KPIs
were identified by analysing operational data and measurable results directly linked to
15.0 objectives.

This categorization provides a clear and structured approach to assess both strategic
alignment and operational performance, enabling organizations to identify gaps and
prioritize improvements effectively. By distinguishing between policy-level and
outcome-level KPIs, companies can first evaluate their alignment with 15.0 principles
through Core KPIs. These core metrics serve as a foundation, ensuring consistency in
assessing strategic alignment across diverse organizations.

To enhance depth and specificity, the inclusion of Scenario-Related KPIs provides
organizations with the flexibility to expand their assessment scope based on contextual
variables, such as company size, sector, or operational focus. This dual-level
categorization—Core KPIs for universal application and Scenario-Related KPIs for
tailored assessment—ensures that the framework is robust yet adaptable, meeting the
needs of varied organizational profiles and operational realities.
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The 15.0 PAF is designed with inherent modularity, striking a careful balance between
standardization and flexibility. This modular structure makes it adaptable across a wide
array of industrial sectors and company sizes. Recognizing the unique needs of each
organization, the framework provides standardized assessment criteria to ensure
consistency while offering flexible, customizable elements that align with specific
organizational contexts and requirements.

This modular structure enables organizations to measure and benchmark their
progress toward 15.0 effectively, while addressing sector-specific or operational
nuances during the assessment phase. To support this modularity, the framework
identifies Core KPIs for each impact area, which are universally applicable, and
Scenario-Related KPIs, which allow for tailored assessment in specific contexts. By
integrating this dual approach, the framework supports comprehensive and actionable
insights that drive both strategic alignment and operational maturity.

Core KPIs

Core KPIs represent the minimum set of metrics that must be measured universally
across all UCs and companies. These KPIs capture essential aspects that are critical to
15.0 principles. They provide a standardized baseline for assessing organizational
maturity and progress, enabling benchmarking and consistency. These KPIs can be
slightly tailored to specific organizational contexts while retaining their standardized
core structure.

Scenario-Related KPls

Scenario-Related KPIs are selectively applied depending on specific application
scenarios. These scenarios are defined by variables such as company size, industrial
sector, or even geographic specific characteristics. These KPIs enable deeper insights
into areas critical to certain organizations or sectors.

The distinction between Core and Scenario-Related KPIs in the PAF reflects a deliberate
approach to balance accessibility with comprehensiveness, enabling gradual adoption
across companies of varying sizes, and sectors. This categorization, as explained
before, was shaped by insights gathered through the co-creation process,
incorporating the perspectives of UCs, AB members, EU stakeholders, and
representatives from other 15.0-related projects.

KPIs were primarily identified during workshops with UC participants, where companies
provided direct feedback on the relevance and feasibility of proposed KPIs. Through a
ranking process, participants highlighted the most critical indicators for aligning with
15.0 principles.

The categorization of policy and outcome-level KPIs was further refined during
workshops with AB members, EU stakeholders, and other project representatives.

Core KPIs are primarily drawn from the policy-specific and generic policy-level KPIs,
with the exception of the KPI on employee satisfaction, which was deemed essential
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due to its foundational role in the human-centricity pillar. Policy-level KPIs focus on
assessing an organization's alignment with 15.0 principles, providing a baseline for
strategic intent in areas such as training opportunities, representation in decision-
making, and regulatory compliance. Their inclusion as Core KPIs ensures that
organizations can demonstrate alignment with 15.0 goals at an early stage, regardless
of their size or sector.

Scenario-Related KPIs, on the other hand, are predominantly outcome-focused or
more generic in nature, reflecting specific operational impacts or broader metrics that
vary based on organizational context. Feedback from UC workshops highlighted the
importance of these KPIs in capturing tangible results but also noted their variability
depending on company size or industrial sector. This feedback informed their
categorization as Scenario-Related KPIs, which allow organizations to expand their
assessment scope once they establish policy alignment.

This flexible approach ensures accessibility and scalability within the framework.
Companies can begin by adopting Core KPIs to evaluate their strategic alignment and
policy intent and, as they mature, incorporate Scenario-Related KPIs to assess real-
world outcomes and operational performance. This approach supports gradual
adoption, allowing organizations to start with strategic alignment and progressively
include operational performance measures, fostering continuous improvement toward
15.0 maturity.

Chapter 5 of the deliverable further illustrates the framework's modularity and
adaptability, outlining specific application scenarios. These scenarios demonstrate
how the framework can be customized based on variables such as company size and
sector-specific requirements. By combining Core KPIs, which ensure universal
applicability, with Scenario-Related KPIs, which allow for tailored precision, the AF
achieves a robust balance. This approach empowers organizations to effectively
measure their alignment with 15.0 principles while addressing their unique operational
contexts and strategic goals.

In the following figures, according to the study questions for each assessment criteria
the identified KPIs are listed.
The core KPIs for Human Centricity (HC) are:

KPI_HC1: Technology adoption for human-machine collaboration.
KPI_HC2: Training and re-skilling opportunities.

KPI_HC3: Comprehensive employee well-being and satisfaction Index.
KPI_HC4: Representation in decision-making roles.
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Figure 2 Assessment criteria and related KPIs for HC

The core KPIs for Environmental Sustainability are:

KPI_SUIL: Investment in and development of new technologies for
sustainability.

KPI_SU2: Regulatory compliance rate and number of initiatives beyond
compliance.
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Figure 3 Assessment criteria and related KPIs for Environmental Sustainability

The core KPIs for Industrial Resilience are:

KPI_RE1 Risk assessment effectiveness.
KPI_RE4: Alternative sourcing options.

Figure 4 Assessment criteria and related KPIs for Industrial Resilience
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4.3.2. Human Centricity: Key Performance Indicators

Table 2 categorizes the KPIs relevant to the Human-Centricity pillar of 15.0, reflecting the
emphasis on placing employee well-being, inclusivity, and development at the center
of organizational strategies. The KPIs are divided into policy-specific, generic, and
outcome levels to comprehensively assess an organization’s commitment to fostering
a human-centered workplace.

Table 2 HC KPIs categorization

POLICY LEVEL HUMAN-CENTRICITY SPECIFIC:

KPI_HC1. Technology adoption for human-machine
collaboration

KPI_HC?7. Ergonomic design and tools

KPI_HCA4. Representation in decision-making roles

GENERIC:

KPI_HC2. Training and re-skilling opportunities
KPI_HCS8. Diversity ratio

KPI_HC9. Inclusivity programs effectiveness
KPI_HCI10. Job crafting

OUTCOME LEVEL KPI_HC5. Employee turnover rates

KPI_HC3. Comprehensive employee well-being and
satisfaction index

KPI_HC6. Number of workplace accidents / incidents

This categorization highlights the multidimensional aspects of human-centricity. The
policy-specific KPIs address targeted initiatives such as technology adoption for
collaboration and ergonomic designs, directly aligned with 15.0 principles. Generic KPIs,
like diversity ratio and inclusivity program effectiveness, draw from broader frameworks
such as ESG standards, ensuring universality and comparability across sectors.
Outcome-level KPIs measure tangible impacts like employee turnover and workplace
accidents, providing actionable insights into operational effectiveness. By
encompassing strategic policies and measurable outcomes, this categorization
enables organizations to holistically evaluate their human-centric efforts.

Core KPIs

KPI_HC1. Technology adoption for human-machine collaboration

The concept emerged organically during discussions and observations in the
workshops with UCs, even if the KPI was not initially included in the first draft of KPIs.
Participants emphasized the increasing relevance of technologies like Al, loT, XR, and
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collaborative robots (COBOTSs) in enhancing worker productivity and well-being. These
insights highlighted the critical role of human-machine collaboration in advancing 15.0
principles. Subsequent design-thinking workshops with industry experts, AB members,
and stakeholders reinforced this need, recognizing that tracking the adoption of such
technologies aligns closely with the human-centric dimension of 15.0. This KPI was thus
identified as essential for assessing the integration of worker-supportive technologies,
ensuring its inclusion as a Core KPI.

KPI_HC1 Technology adoption for human-machine collaboration

Description Measures the extent of Technology 4.0 tool adoption (e.g., Al, loT,
Augmented Reality [ Virtual Reality (AR/VR), collaborative
robots) for worker support, reflecting human-machine
collaboration progress.

Study questions o What percentage of employees actively use
collaborative tools such as XR, Al, loT or COBOTs?

o What percentage of employees have received training to
effectively use human-machine collaboration tools?

o How do employees perceive the benefits and usability of
these technologies? How does the adoption of these
technologies support the organization's readiness for
future innovation?

Objective To evaluate and track the extent of advanced technology
adoption that supports worker collaboration with machines,
ultimately enabling a more efficient, productive, and human-
centered workplace.

Scope Applicable to operations with significant human involvement
where advanced technologies are used to support workers;
relevant across sectors particularly in industries with high
automation potential, including manufacturing, logistics,
automotive, aerospace, energy and utilities.

Formula Technology Adoption Score= (Number of Technologies
Implemented / Total Identified Collaboration Tools) x0.33
+(Percentage of Employees Trained / 100) x0.33 + (Employee
Usability and Benefit Score (out of 5) x0.33

*Technologies included: Al systems, collaborative robots, XR
tools, loT devices, and predictive analytics software.

Study questions emphasize all three dimensions (adoption,
training, and usability) as essential for understanding how well
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technologies are integrated. Equal weights will ensure that no
aspect is undervalued, providing a comprehensive assessment.

Number of Technologies Implemented /| Total Identified
Collaboration Tools (33%)

Percentage of Employees Trained (33%)

Employee Usability and Benefit Score (33%)

Target and values | Target: it should align with organizational goals
Values:
High Performance (Optimal): 70-100%

- Extensive deployment of technologies, >70% of
employees trained, and employee perception scores
consistently above 4 (out of 5).

Moderate Performance: 40-69%

- Partial deployment of technologies, 40-70% of
employees trained, and employee perception scores in
the range of 3-4.

Low Performance (Concerning): <40%

- Limited deployment of technologies, <40% of employees

trained, and employee perception scores below 3.

Benefits / Value | Increases operational efficiency by optimizing human-machine
proposition collaboration, improving the satisfaction and engagement of
the workers.

Data collection and analysis approaches and methodologies

This KPI reflects the integration of advanced technologies to support human roles,
aligning with workplace innovation principles. Data sources include technology
utilization reports, employee feedback surveys, and adoption rates of tools such as XR,
collaborative robots, and loT systems. Organizations use technology adoption
frameworks like the Digital Maturity Index to evaluate progress. Smaller firms may
focus on qualitative feedback, while larger enterprises track real-time usage analytics
through digital transformation platforms.

Measurement Tool Data Requirements
Technology Employee and manager responses regarding adoption
Deployment Surveys | rates, usability, and perceived benefits of new technologies.
Technology Usage | Records tracking frequency, duration, and extent of
Logs technology use across operations, such as machine
interaction and collaborative tool engagement.
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Budget Allocation | Financial data on investments made toward purchasing,
Reports maintaining, and integrating Industry 4.0 tools, normalized
against total operational budget.

Employee Training | Documentation of training sessions, number of employees
and Technology | trained, training hours completed, and feedback on training
Integration Reports effectiveness.

Impact Assessments | Data reflecting productivity improvements, error reductions,
and enhanced safety metrics attributed to technology
adoption, including pre- and post-implementation
comparisons.

KPI_HC2. Training and re-skilling opportunities

This KPI is critical to the successful adoption of 15.0 principles, particularly within the
human-centricity pillar. It evaluates the organization’s ability to equip its workforce with
the skills needed for current and future roles. By measuring participation rates, diversity
of training offerings, and alignment with industry trends, organizations can identify gaps
and opportunities to strengthen their workforce capabilities, fostering resilience and
innovation. During the workshops with the UCs providers, KPI_HC4 consistently
demonstrated its significance, achieving an average relevance score of 3.83 on a 1-to-
5 Likert scale. Furthermore, 42.8% of the participating companies ranked this KPl among
their top three priorities, underscoring its critical role in preparing the workforce for
current and future demands. Additionally, KPI_HC4 aligns with existing frameworks like
ESG and workforce sustainability metrics, reinforcing its broad applicability across
sectors and company sizes. The KPI has been identified as a Core KPI due to its universal
relevance in assessing and improving workforce capabilities, making it a fundamental
element for organizations striving to adopt 15.0 principles.

KPI_HC2 Training and re-skilling opportunities

Description | Evaluates the availability and effectiveness of training and career
development programs offered to employees.

Study o What percentage of employees have access to training and
questions career development programs tailored to their roles and future
needs?

o How effectively do these programs bridge skill gaps and
prepare employees for technological advancements?

o To what extent do employees perceive these opportunities as
supporting their career growth and job satisfaction?

o How does the availability of training programs contribute to
fostering innovation and improving organizational efficiency?
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Objective The objectives of training and re-skilling opportunities in companies
are essential for fostering employee growth, adapting to technological
advancements, and enhancing organizational efficiency.

Scope This KPI applies across all organizational levels and departments,
focusing on the availability, accessibility, and effectiveness of training
and re-skilling programs. It is particularly relevant in industries
undergoing rapid technological transformation or workforce
restructuring. Suitable for organizations of all sizes aiming to align
employee skills with emerging industry demands.

Formula Training Accessibility Score = (Employees with access to relevant
training programs / Total Employees) x 100

Relevant training programs are structured educational or
developmental initiatives specifically designed to meet the needs of
employees and align with organizational goals. These programs focus
on equipping employees with skills, knowledge, and competencies
that are directly applicable to their current roles, future career growth,
or organizational objectives such as technological advancements,
innovation, and operational efficiency.

Target and | - Low Performance: <50% of employees participate in training or re-
values skilling programs annually, indicating significant gaps in workforce
development.

- Moderate Performance: 50-75% of employees participate in relevant
programs annually, reflecting progress but room for improvement.
- High Performance: >75% of employees participate in training or re-
skilling programs annually, demonstrating a strong commitment to
workforce development and adaptability. Targets can be tailored to
align with the company’s strategic goals and sector-specific
requirements.

Benefits - | Address skill gaps and prepare employees for technological and
value operational advancements.

proposition | Enhance workforce satisfaction and retention through professional
growth opportunities.

Drive innovation by fostering a well-trained, adaptive, and resilient
workforce.

Align workforce capabilities with industry trends, regulatory
requirements, and strategic objectives.
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Data collection and Analysis Approaches and Methodologies

Aligned with Global Reporting Initiative (GRI) 404: Training and Education, this KPI
evaluates participation in employee development programs. Data is gathered from HR
systems, training attendance logs, and budgets allocated for skill development. Metrics
include training hours per employee, participation rates, and post-training
performance improvements. Smaller firms may rely on qualitative methods, while
larger organizations employ learning management systems (LMS) to monitor training

effectiveness and align with organizational goals.

Measurement Tool Data Requirements

Survey on Training | Responses from employees about access to and

Opportunities satisfaction with training programs.

Average Hours of | Total training hours delivered during a specific period,

Training per Employee | divided by the total number of employees.

Budget Allocation | Percentage of the annual budget allocated to training

Report and development activities.

HR Reports Number of employees trained, types of training programs
attended, and participation rates.

Programs for Upgrading | Details of skill development programs implemented,

Employee Skills including transition assistance initiatives.

Performance and | Percentage of employees receiving regular performance

Career Reviews evaluations and career development discussions.

Training Impact | Data on the effectiveness of training programs, such as

Assessments increased productivity, employee satisfaction, or skill
enhancements.

KPI_HC3. Comprehensive employee well-being and satisfaction index

This KPI was identified as a Core KPI due to its centrality in assessing human-centricity,
a foundational pillar of 15.0. The Comprehensive Employee Well-Being and Satisfaction
Index captures a holistic view of employee experiences, integrating metrics on
workplace satisfaction, work-life balance, social connection, and overall well-being. By
consolidating originally separate KPIs into this aggregated measure, the framework
ensures a streamlined yet comprehensive approach to evaluating workforce
satisfaction and engagement. The importance of this KPl was strongly validated during
the workshops with UCs. It achieved an average relevance score exceeding 4 on a 1-to-
5 Likert scale, underscoring its universal applicability and significance across different
company sizes and sectors. Furthermore, 71.5% of the participating companies ranked
this KPI among their top three priorities, reflecting the critical role of employee well-
being in fostering innovation, retention, and productivity. This KPI's designation as a Core
KPI reflects its universal relevance and the actionable insights it offers. By monitoring
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employee satisfaction and well-being, organizations can identify gaps, address
challenges proactively, and align their workforce strategies with 15.0’'s human-centric
principles. Moreover, its adoption supports companies in creating inclusive and
empowering work environments, which are essential for achieving long-term industrial
success and societal impact.

KPI_HC3 Comprehensive employee well-being and satisfaction index

Description Assesses overall employee satisfaction through surveys, reflecting
morale and engagement within the workplace. Measures employee
satisfaction with their ability to balance work responsibilities and
personal life, including flexibility, work time reduction, and family
conciliation options

Study How do employees rate their overall well-being, work-life balance,
questions and job satisfaction?
What specific areas of workplace satisfaction need the most
improvement?
Objective The key objectives of creating and tracking this index include: i)

enhancing employee engagement and retention; ii) improving
productivity and performance; iii) reducing absenteeism and
burnout; iv) identifying areas for development; v) strengthening
organizational culture; vi) enhancing reputation and attracting talent.

Overall, this index provides actionable insights that help create a
workplace where employees can thrive, contributing to both
organizational success and individual fulfilment in a social
perspective.

Scope Applicable to all levels of the organization and across departments.
Relevant for companies of all sizes seeking to prioritize human-centric
values in the workplace.
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Formula Employee well-being and satisfaction index = (physical well-being +
mental well-being + work environment + job satisfaction + work-
life balance + career growth opportunities) /N

Explanation of terms:

Physical Well-Being: Refers to the physical health and safety of
employees in the workplace. This includes access to ergonomically
designed workspaces, wellness programs, and preventive health
measures to reduce risks of injury or illness.

Mental Well-Being: Encompasses emotional and psychological
health, including stress management, mental health support
programs, and creating an inclusive culture that fosters a sense of
belonging and purpose.

Work Environment: Pertains to the overall conditions under which
employees work, such as physical settings, resources available,
organizational culture, and management practices that contribute to
a productive and supportive atmosphere.

Job Satisfaction: Measures how content employees are with their
roles, responsibilities, compensation, and opportunities for
recognition. High job satisfaction indicates alignment between
employee expectations and organizational delivery.

Work-Life Balance: Assesses the equilibrium between work
responsibilities and personal life, including flexible work
arrangements, reasonable work hours, and support for family or
personal commitments.

Career Growth Opportunities: Refers to the availability of training,
upskilling, promotions, and mentorship programs that enable
employees to advance their careers and achieve long-term
professional goals.

N is the number of factors that are calculated (from 1to 6)

Target and | - Low satisfaction: <60% index score indicates significant areas for

values improvement.
- Moderate satisfaction: 60-80% indicates acceptable levels with
room for growth.
- High satisfaction: >80% reflects a highly engaged and satisfied
workforce.
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Benefits | | Enhances productivity by fostering a motivated, satisfied workforce.
value
proposition

Builds a strong employer brand, aiding talent acquisition and
retention

Data collection and analysis approaches and methodologies

This KPI aligns with frameworks like 1SO 45003: Psychological Health and Safety at
Work and GRI 403: Occupational Health and Safety. Data collection combines survey
responses on employee satisfaction, work-life balance, and wellness program
participation with absenteeism rates and productivity metrics. Smaller companies may
use simple employee surveys, while larger organizations employ employee experience
platforms for comprehensive tracking. Metrics such as the Employee Net Promoter
Score (eNPS) and work-life balance indices provide actionable insights into workforce

well-being.

Measurement Tool Data Requirements
Employee Annual survey incorporating key elements such as job
Satisfaction & | satisfaction, work-life balance, and social connection.
Engagement Survey
eNPS Quarterly tracking of employee sentiment, with a focus on

likelihood to recommend the workplace.

Work-Life  Balance | Data on participation in flexible work options, family support
Program Utilization | programs, and reduced working hours.
Reports
Health and Wellness | Metrics on participation in health programs, satisfaction with
Program wellness initiatives, and reductions in absenteeism.

Effectiveness Reports

Exit Interviews or

Feedback from departing employees on job satisfaction,

surveys work-life balance, and engagement.
Focus Groups or 360- | Qualitative data on team dynamics, workplace wellness, and
Degree Feedback perceptions of support for well-being.

Wearable Devices &
lIoT Sensors

Physical health data (e.g, activity levels, heart rate) for
organizations using advanced health monitoring tools.

HR Records

Data on absenteeism, participation in training programs,

demographic information, and use of well-being initiatives.

KPI_HCA4. Representation in decision-making roles.

This KPI assesses the participation and representation of employees in decision-
making roles and improvement initiatives, reflecting the inclusivity and democratization
of decision-making processes within the organization. The inclusion of this KPl as a Core
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KPI reflects its alignment with 15.0's commitment to fostering inclusive and human-
centric workplaces. While the relevance score of 3.18 on a 1-to-5 Likert scale during UC
validation workshops was moderate, the pivotal feedback from AB members and other
EU stakeholders emphasized its strategic importance. Their input highlighted the critical
role of participatory decision-making in promoting innovation, enhancing
organizational culture, and ensuring diverse perspectives in leadership roles. This KPI's
relevance extends beyond operational metrics, addressing broader societal and
ethical imperatives such as equity and inclusivity in the workplace. Its status as a Core
KPI underscores the framework’'s commitment to integrating these principles, helping
organizations align their policies with 15.0 objectives. By measuring employee
involvement in decision-making, this KPI provides actionable insights to enhance
leadership inclusivity and improve organizational performance through collective and
diverse input.

KPI_HC4 Representation in decision-making roles

Description Assesses the participation and representation of employees in
decision-making roles and/or improvement initiatives.

Study What proportion of employees from underrepresented groups hold
questions decision-making roles?

How effectively do employees contribute to improvement initiatives?

Objective To evaluate and promote inclusivity, diversity, and equitable
participation in leadership and decision-making processes. It
aims to ensure that employees from various backgrounds and
levels have a voice in organizational strategy and improvement
initiatives, fostering innovation, engagement, and a balanced
organizational culture.

Scope Applies across all organizational levels and is relevant for companies
of any size or sector aiming to promote inclusive decision-making
and diverse representation in leadership. It is particularly applicable
in industries prioritizing equity, innovation, and employee
engagement as part of their organizational culture and strategic
objectives

Formula Representation Rate (%) =
(Number of Employees Actively Participating in Decision-
Making Roles or Activities /Total Number of Employees) x100

Target and | Baseline: Assess current participation levels in decision-making
values activities using initial data from HR records, decision-making reports,
and employee surveys.
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Short-term Target: Increase the representation rate of employees
involved in decision-making roles or improvement initiatives by 10-
15% within 2 years, focusing on underrepresented groups (e.g., gender,
age, or other demographics).

Long-term Target: Aim for representation rates that reflect
organizational diversity benchmarks or exceed 50% participation
across all demographic groups within 5-7 years.

Values:

High (>70%): Excellent representation with widespread employee
involvement in decision-making.

Medium (40-69%): Moderate representation with opportunities for
improvement in inclusivity.

Low (<40%): Limited representation requiring focused efforts to
improve participation and inclusivity.

Benefits | | Actively engaging employees in decision-making encourages

Value creativity and the implementation of new ideas, driving continuous

proposition improvement. Involving employees in decision-making fosters a
sense of ownership, motivation, and commitment to organizational
goals.

Enhances strategic decision-making with diverse input and
perspectives.

Data collection and analysis approaches and methodologies

This KPI assesses employee participation in strategic decisions, drawing from
workplace innovation frameworks. Data sources include meeting attendance records,
leadership demographics, and idea submission platforms. Organizations use decision-
making analytics tools to track representation metrics. Smaller firms may focus on
qualitative insights, while larger organizations implement tools for real-time monitoring
of leadership diversity and involvement rates.

Measurement Tool Data Requirements
Decision-Making Records of employee participation in decision-making
Activities Reports and improvement initiatives.
surveys Responses evaluating leadership support, culture of
innovation, and employee involvement in innovation
activities.

HR Data Data on employees in decision-making roles, including
demographics and role descriptions.

Suggestion Programs and | Metrics on employee-generated ideas and their

Implementation Rates implementation in organizational practices.
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Scenario related KPIs

The Scenario-Related KPIs for Human-Centricity have been designated as such due to
their variable applicability, which depends on factors like company size and industrial
sector. Unlike Core KPIs, these indicators offer deeper insights into specific operational
impacts or broader metrics that vary in relevance and feasibility across diverse
organizational contexts. The feedback from UC workshops reinforced this
categorization, as participants highlighted the practical challenges of implementing
these KPIs universally. For example, smaller companies may lack the resources or
structural requirements to adopt certain indicators, such as Ergonomic design and
tools or Job crafting. Conversely, larger organizations can benefit from these KPIs, which
provide actionable insights into specific areas critical for refining their human-centric
policies and outcomes.

These KPIs complement the Core KPIs by allowing organizations to expand their
assessment scope once policy alignment has been established. Their designation as
Scenario-Related reflects their adaptability to specific organizational contexts,
ensuring the framework's applicability across diverse UCs. Each of these Scenario-
Related KPIs serves as a flexible tool for organizations to customize their assessment
based on their unique context, such as size, sector, or other specific characteristics.
While the policy level KPIs focus on organizational alignment with broader human-
centric goals, the outcome level KPIs capture tangible impacts of these policies,
enabling deeper insights into operational effectiveness. This dual categorization
ensures that the PAF remains adaptable, offering companies the flexibility to assess
areas most relevant to their strategic priorities. This categorization, grounded in
feedback from workshops and refined through the dual structure of the PAF, ensures
that the framework remains both comprehensive and adaptable, aligning with the
specific needs and goals of diverse industrial landscapes.

KPI_HC5: Employee turnover rates

This KPI monitors employee turnover rates, measuring the percentage of employees
leaving the organization within a specified period. It provides insights into workforce
stability, employee satisfaction, and organizational health. Turnover rates are especially
relevant for sectors with high competition for talent or significant workforce mobility,
such as technology, healthcare, or retail. Smaller organizations may rely on manual
tracking or simple HR analytics, while larger companies often use advanced HR
management systems for more precise data collection and analysis. Its designation as
a Scenario-Related KPI reflects its applicability based on sectoral dynamics, company
size, and the criticality of workforce retention to organizational success

KPI_HC5 | Employee turnover rates
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Description

Measures the percentage of employees who leave the organization
within a specific period, indicating employee retention levels.

Study
questions

What are the main factors driving employee turnover in your
organization?

How does turnover rate compare to industry benchmarks and historical
trends?

Objective

The objective of turnover rate is to understand the rate at which
employees leave an organization within a specific timeframe. This
insight serves multiple functions: i) identify causes of employee
departure; i) improve retention strategies; iii) enhance recruitment and
hiring practices; iv) benchmark against industry standards; v) improve
employee engagement and satisfaction; vi) reducing cost
management.

Scope

This KPI applies to all departments and employee levels within an
organization, regardless of size or sector. It tracks the rate at which
employees leave the organization, providing insights into workforce
stability and areas needing improvement. Turnover rates can be
categorized into voluntary, involuntary, and total turnover to better
understand the underlying causes and trends.

Formula

Employee turnover {Employees who left in a year / [(Beginning number
of employees + Ending number of employees) / 2]} x 100 = Annual
employee turnover rate

Target and
values

-Low turnover (optimal): <10% annually, indicating a stable and
satisfied workforce with minimal disruption to operations.
- Moderate turnover: 10-20% annually, reflecting an acceptable level of
employee movement, depending on industry standards.
- High turnover (concerning): >20% annually, signaling potential issues
with employee engagement, satisfaction, or organizational culture.
Targets should align with industry benchmarks and organizational
strategic goals.

Benefits [
value
proposition

Reduces costs associated with recruitment and training by identifying
retention strategies.

Improves organizational stability and employee morale.

Data collection and analysis approaches and methodologies

This KPI is aligned with HR best practices and frameworks like the 1SO 30414: Human
Capital Reporting standards, ensuring standardized and actionable insights into
employee retention trends. Data is sourced primarily from HR reports and HR analytics
software, which track workforce movements and classify turnover as voluntary
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(resignations, retirements) or involuntary (terminations, layoffs). Smaller organizations
may rely on manual HR tracking systems, while larger firms benefit from more
advanced HR analytics platforms that automate data collection and segmentation.

Measurement tools Data Requirements
HR reports Total number of employees who left the organization
during the reporting period. Categorization of turnover (e.g.,
voluntary: resignations, retirements; involuntary:

terminations, layoffs).

HR Analytics Software | Average number of employees during the reporting period.
Real-time tracking of employee exits segmented by
department, role, and demographic factors.

Employee Exit Surveys | Qualitative data on reasons for voluntary turnover.
Suggestions for improving retention based on departing
employee feedback.

KPI_HC6. Number of workplace accidents / incidents

This KPI monitors workplace safety by tracking accidents and incidents, with a focus on
physical well-being. It is especially relevant for industries like manufacturing and
logistics, where safety risks are higher. Smaller firms may prioritize qualitative
assessments or manual tracking, while larger organizations often use advanced
incident management systems. Its designation as a Scenario-Related KPI reflects its
variability in relevance and applicability based on sectoral and organizational risks.

KPI_HC6 Number of workplace accidents/incidents

Description | Tracks the frequency of accidents and incidents in the workplace,
indicating safety and compliance with health regulations

Study What are the most common causes of workplace accidents in the
questions | organization?

How does the frequency of incidents compare to industry safety
standards?

Is your company reactive (after the incidents) or proactive
(anticipate)?

Objective The objective of measuring the number of workplace accidents or
incidents is to understand, monitor, and improve workplace safety.
Tracking incidents provides valuable insights for management and
helps establish safer working environments by identifying risks and
areas requiring intervention.
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Scope This KPI applies to all operational areas and employee roles, tracking
workplace accidents and incidents that impact employee safety and
well-being. It is relevant across all industries, particularly those with
higher physical risks, such as manufacturing, construction, and
logistics. Suitable for organizations of all sizes aiming to prioritize
workplace safety and compliance with regulatory standards.

Formula For this KPI, different formulas are currently used by the industry. Each
of the following formulas helps companies track and understand
workplace safety by standardizing incident data for meaningful
analysis and comparison. Companies should select the one they are
already using.

1. Total Case of Incidence rate of injuries and illnesses (TCIR) =
(Number of Recordable Cases / Total Hours Worked)x200,000
Explanation of Terms

o Number of Recordable Cases: The total count of workplace
injuries and illnesses that meet the recordable criteria as defined
by regulatory standards

o Total Hours Worked: The total hours worked by all employees
during the reporting period.

o 200,000: A constant representing the hours worked by 100 full-
time employees in a year, assuming 40 hours per week for 50
weeks.

2. Lost Time Injury Frequency Rate (LTIFR) = (Number of lost time
injuries in the reporting period / Total hours worked in the reporting
period). x 1,000,000)

Explanation of Terms

o Lost Time Injuries (LTIs): The total number of workplace injuries
or illnesses that result in employees being unable to work for a
minimum of one full workday or shift.

o Total Hours Worked: The total number of hours worked by all
employees during the reporting period.

o 1,000,000: A multiplier to normalize the rate to “per million hours
worked,” a standard benchmark for comparability across
industries and organizations.

3. Total Recordable Incident Rate (TRIR) calculates all recordable
incidents per 200,000 working hours

TRIR = (Number of Incidents / total number of hours worked in
the reporting period) x 200,000
4. Severity Rate = (Number of lost workdays / Total number of hours
worked) x 1,000.
Explanation of Terms
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o Total Lost Workdays: The cumulative number of workdays
employees were unable to work due to injuries or illnesses
during the reporting period.

o Total Hours Worked: The total hours worked by all employees
during the same reporting period.

o 1,000: A constant used to standardize the rate for easier
comparison across organizations.

Target and | - Low Performance (Concerning): >10 workplace accidents/incidents
values per 100 employees annually, indicating a need for significant
improvements in safety measures.
- Moderate Performance: 3-10 workplace accidents/incidents per 100
employees annually, reflecting progress but room for improvement.
- High Performance (Optimal): <3 workplace accidents/incidents per
100 employees annually, demonstrating strong adherence to safety
protocols and an effective safety culture. Targets may vary depending
on industry norms and risk levels.

Benefits [ | Enhance safety, reduce risks, lower costs associated with injuries, and
value improve employee morale. It demonstrates a commitment to a safe
proposition | work environment, supports compliance with regulations, and
strengthens overall operational efficiency. Reduces financial and
reputational risks associated with workplace injuries.

Promotes a culture of safety, enhancing employee trust and
satisfaction.

Data collection and analysis approaches and methodologies

This KPI follows ISO 45001 guidelines, tracking workplace safety incidents and their
resolution. Data sources include safety reports, incident logs, and insurance claims.
Organizations use incident management systems to document and analyse
accidents, identifying root causes and preventive measures. Smaller companies may
use manual tracking, while larger firms employ automated systems to detect patterns
and improve workplace safety proactively.

Measurement Tool Data Requirements

Incident Reports Number and type of workplace accidents/incidents, including
injuries, near misses, and incidents involving human-robot
interactions.

Employee Reports Records of incidents reported directly by employees, with a
focus on human-robot interactions or unsafe conditions.
Safety Inspection | Findings from routine safety inspections and audits, including
Reports identified hazards and compliance gaps.
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Automated Logs Data from IoT devices, robotics, and automated systems
tracking incidents and anomalies in operations

KPI_HC7. Ergonomic design and tools

This KPI tracks the implementation and effectiveness of ergonomic designs and tools in
the workplace. By identifying areas for improvement and monitoring progress,
organizations can enhance employee comfort, reduce workplace injuries, and improve
overall productivity. Regular assessments and feedback from employees ensure that
ergonomic standards are consistently maintained and adapted to evolving needs. It is
especially relevant for sectors like manufacturing and logistics, where physical labor
and workstation design are crucial. However, its implementation varies widely
depending on organizational size and maturity. Smaller companies may focus on basic
ergonomic solutions, while larger firms may leverage advanced assessments and
ergonomic technologies. Its status as a Scenario-Related KPI ensures that its
application is context-dependent, addressing specific operational needs.

KPI_HC7 Ergonomic design and tools

Description | Assesses the design of the workplace environment to ensure it
supports employee health, comfort, and productivity and the
availability and utilization of ergonomic tools and equipment.

Study What percentage of workstations meet ergonomic standards?

questions How do employees rate their physical comfort and ergonomic tools
provided?

Objective The objective of ergonomic design and tools is to optimize the

interaction between employees and their work environments to
enhance comfort, safety, and efficiency. Key goals include reducing
the risk of injuries, supporting physical and cognitive well-being,
increasing productivity, and promoting adaptability and job
satisfaction. By creating safer and more user-friendly workplaces,
ergonomic solutions contribute to both employee satisfaction and
organizational performance.

Scope This KPI applies to all physical workplaces and job roles that require
interaction with equipment, tools, or environments affecting employee
comfort, safety, and productivity. It is particularly relevant in industries
such as manufacturing, logistics, healthcare, and office-based work
environments. Suitable for organizations of all sizes aiming to improve
workplace ergonomics and reduce risks associated with poor
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ergonomic design. Smaller organizations may focus only on the
compliance rate, while larger ones might integrate all components.

Formula Ergonomic Performance Index (EPI) = (Ergonomic Compliance Rate
+ Ergonomic Satisfaction Score + Ergonomic Tool Utilization Rate) / 3

Ergonomic Compliance Rate = (Number of Ergonomically Assessed
and Adapted Workstations or Tools / Total Number of Workstations or
Tools)x100

Ergonomic Satisfaction Score = Sum of Employee Ergonomic
Satisfaction Scores / Total Number of Respondents

Ergonomic Tool Utilization Rate = (Number of Ergonomic Tools
Actively Used by Employees / Total Distributed Ergonomic Tools)x100

Target and | Low Performance (Concerning): EPI <50%
values Moderate Performance: EPI 50-80%
High Performance (Optimal): EPI >80%

Benefits | | Reduces absenteeism and injuries due to musculoskeletal issues.

Value Enhances employee productivity and satisfaction.
proposition

Data collection and analysis approaches and methodologies

Aligned with 1SO 6385: Ergonomic Principles in the Workplace, this KPl assesses the
design and availability of ergonomic tools. Data sources include workplace surveys on
ergonomic satisfaction, equipment utilization reports, and absenteeism records linked
to musculoskeletal injuries. Organizations use ergonomic assessment tools and health
monitoring systems to track progress. Smaller companies may focus on employee
feedback, while larger firms leverage loT-enabled sensors to optimize ergonomic

design.
Measurement Tool Data Requirements

Workplace Feedback on employee comfort, satisfaction, and specific
Ergonomics ergonomic concerns before and after the implementation
Assessment Survey of ergonomic tools or designs.

Pulse Surveys on | Regular employee feedback on the overall ergonomic and
Health and Comfort design quality of the workplace.

Ergonomic Tools | Data on the availability, distribution, and active usage rates
Utilization Report of ergonomic tools such as chairs, desks, or computer

accessories provided to employees.
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Physical Health and | Instances of musculoskeletal complaints, injuries related to
Absenteeism Records | poor ergonomics, and general absenteeism rates linked to
workplace discomfort or health issues.

Ergonomic Evaluation | Detailed inventory of ergonomic tools, their locations, and
and Reporting specific  utilization rates. Reports on ergonomic
assessments and their outcomes across workplace setups.

KPI_HCS8. Diversity ratio

This KPI measures the representation of diverse demographic groups within the
workforce, such as gender, ethnicity, age, and disability. It is generic and broadly
relevant across all sectors, aligning with universal inclusivity goals. However, its impact
and feasibility can vary significantly based on sectoral context (e.g., historically less
diverse sectors like aerospace) and the organization’s size. Smaller firms may face
challenges in systematically tracking diversity metrics compared to larger companies
with established HR infrastructures.

KPI_HC8 Diversity ratio

Description Measures the representation of different demographic groups
within the workforce, according to variables such as gender,
ethnicity, age, and disability.

Study How does the diversity ratio compare across different
questions organizational levels?

What progress has been made toward improving representation
over time?

Objective The objectives of a diversity ratio (or diversity metrics) are to
measure and improve the representation of different groups within
an organization, institution, or community, aiming to foster a more
inclusive, equitable, and productive environment.

Scope This KPI applies to all levels of the organization, tracking the
representation of diverse groups, such as gender, ethnicity, age, and
disability, within the workforce and decision-making roles. It is
relevant across industries and company sizes, particularly for
organizations aiming to foster an inclusive culture and align with
DE&I goals.

Formula Employee Diversity Ratio = (Number of Employees in a Specific
Group / Total Number of Employees) x 100

Explanation of terms:
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o Specific Group: Refers to a demographic category of
employees based on shared characteristics. Gender: Male,
female, or non-binary employees. Age: Specific age ranges
(e.g. 18—24, 25-34, 35-50, 50-65). Ethnicity: Employees self-
identifying as part of specific racial or ethnic groups.
Disability: Employees disclosing physical or cognitive
disabilities.

o Number of Employees in a Specific Group: The total count of
employees within the organization belonging to the selected
group.

o Total Number of Employees: The total workforce across all
groups within the organization.

The diversity ratio is calculated separately for each demographic
group, providing distinct metrics for gender diversity, age diversity,
and so on. This allows for targeted analysis and action plans.

Diversity Ratio = Percentage of Group in Organization /
Percentage of Group in Benchmark Population

Explanation of terms:

o Percentage of Group in Organization: This is the
percentage of a particular demographic group (e.g.,
women, a specific ethnic group) within the organization.

o Percentage of Group in Benchmark Population: This is the
percentage of the same demographic group in the larger
population that serves as a benchmark (e.g, the industry
average or national population statistics).

Diversity Ratio in Decision-Making Roles (%) =
(Number of Employees in a Specific Group in Decision-
Making Roles | Total Number of Employees in Decision-
Making Roles) x100

Target  and | - Low Performance (Concerning): <20% representation of diverse

values groups in the workforce or decision-making roles, indicating
significant gaps in diversity and inclusivity.
- Moderate Performance: 20-40% representation, reflecting
progress but with room for improvement.

- High Performance (Optimal): >40% representation,
demonstrating strong commitment to DE& and a balanced,
inclusive workforce. Targets may vary depending on industry
benchmarks and regional demographics.
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Benefits | | Drives innovation through diverse perspectives and inclusivity.
Value Enhances company reputation and aligns with societal
proposition expectations.

Data collection and analysis approaches and methodologies

This KPI aligns with GRI 405: Diversity and Equal Opportunity and focuses on measuring
workforce diversity across gender, age, ethnicity, and other demographics. Data is
collected from HR databases, employee surveys, and recruitment records. Metrics
include diversity percentages by department and leadership roles. Smaller firms may
conduct annual diversity audits, while larger organizations integrate diversity analytics
into their HR information systems (HRIS) to track and report progress.

Measurement tools Data Requirements

HRIS Total number of employees; workforce demographic
information (qge, gender, ethnicity, disability, job level).

Employee Surveys Self-reported demographic data to validate and enhance
HRIS records.

Recruitment Records | Demographic breakdown of new hires and promotions.

Diversity Audits Periodic reviews of overall workforce and departmental
diversity metrics.

KPI_HC9. Inclusivity programs effectiveness

This KPI tracks the availability and impact of programs aimed at fostering inclusivity
and equity. Its application as a Scenario-Related KPI reflects its varied relevance based
on organizational maturity and industry. For example, larger organizations may run
formalized inclusivity initiatives, while smaller firms might focus on informal or
grassroots efforts to create inclusive environments.

KPI_HC9 Inclusivity programs effectiveness

Description Tracks the number and effectiveness of programs aimed at
promoting DE&l within the organization.

Study questions What is the participation rate in inclusivity programs across the
organization?
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How do employees perceive the impact of these programs on
workplace culture?

Objective The objective of this KPI is to evaluate the implementation,
participation, and impact of inclusivity programs on fostering a
diverse, equitable, and inclusive workplace. It aims to measure
how well these programs address workforce diversity gaps,
improve employee perceptions of inclusivity, and enhance
organizational culture.

Scope This KPI applies to all organizational levels and departments,
measuring the reach, impact, and effectiveness of programs
aimed at promoting DE&L It is relevant for organizations of all
sizes and sectors striving to foster an inclusive and equitable
workplace.

Formula Inclusivity Program Effectiveness (%) =

(Number of Participants in Inclusivity Programs / Total Number
of Employees) x100

Program Impact Score = Total Survey Scores from Participants
/ Number of Survey Responses

Target and values | - Low Performance (Concerning): <50% of inclusivity program
goals achieved or <50% employee participation, indicating
significant  gaps in  program reach or impact.
- Moderate Performance: 50-75% of program goals achieved or
participation rates, reflecting progress with room for
improvement.

- High Performance (Optimal): >75% of program goals achieved
or participation, demonstrating strong engagement and
effective program implementation. Targets should align with the
organization’s strategic DE&I goals.

Benefits |/ Value | Builds an equitable workplace that attracts and retains top
proposition talent.

Fosters collaboration and innovation through inclusivity.

Data collection and analysis approaches and methodologies

This KPI evaluates the reach and impact of inclusivity initiatives, using frameworks like
ISO 30415: Diversity and Inclusion. Data is collected from program participation rates,
employee feedback, and performance reviews. Organizations may use engagement
surveys and qualitative focus groups to assess effectiveness. Smaller firms rely on
direct feedback, while larger enterprises integrate inclusivity metrics into organizational
culture assessments using digital engagement tools.
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Measurement Tools Data Requirements

HRIS Workforce demographic information (age, gender,
ethnicity, disability, job level); total number of employees

Inclusivity Program | Number of inclusivity programs implemented;

Tracking Reports participation rates in diversity training, mentorships, or
affinity groups

Employee Surveys Feedback on perceived fairness, program effectiveness,

and inclusivity of the work environment

Program Records and | Detailed records of program activities, participation, and
Suggestion Boxes employee suggestions for improvement

KPI_HCI10. Job crafting

This KPI assesses the organization’s ability to offer flexibility in job roles to align with
employees’ skills and aspirations. It has generic applicability but is especially impactful
in sectors requiring creative problem-solving or cross-disciplinary collaboration, like
energy and utilities. Smaller organizations may implement this KPI informally, while
larger ones might adopt structured systems to support job crafting.

KPI_HC10 Job crafting

Description | Measures the extent to which employees actively shape and
customize their job roles to better align with their skills, interests, and

strengths.
Study What percentage of employees have customized their roles to better
questions suit their skills and interests?

How do employees perceive the flexibility to craft their job roles?

Objective Enhance employees’ engagement, satisfaction, and performance.

Scope This KPl applies to all industries and organizations that aim to enhance
employee engagement and productivity by empowering workers to
tailor their roles. It is particularly relevant in knowledge-intensive
sectors and creative industries, where job flexibility and innovation are
critical. For smaller firms, this KPI may focus on informal role
modifications, while larger organizations can track structured job-
crafting initiatives.

Formula Job Crafting Participation Rate (%) = (Number of Employees
Engaged in Job Crafting Behaviors / Total Number of Employees) x100
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Explanation of terms:

Job Crafting behaviours: the term includes three components:

Task Crafting: Changing the scope, nature, or type of tasks performed.:
Employees may add, remove, or adjust certain tasks to better match
their skills, interests, or goals. For example, a project manager might
take on additional tasks related to team building to enhance group
cohesion

Relational Crafting: Modifying the quality or quantity of interactions
with others at work. Employees might choose to build stronger
connections with certain colleagues, clients, or supervisors to enhance
collaboration, gain support, or foster a positive work environment.

Cognitive Crafting: Changing one’s perspective on the role or the
tasks involved. This might mean reinterpreting tasks to find more
meaning, purpose, or connection to personal values. For instance, a
teacher may view grading not as a chore but as an opportunity to
provide valuable feedback and mentorship.

Target and | High Performance (Optimal): >70% of employees actively participate
values in job crafting behaviors, indicating a strong culture of engagement
and role ownership.

Moderate Performance: 40-69% of employees engage in job crafting
activities, reflecting growing but uneven adoption across the
organization.

Low Performance (Concerning): <40% of employees participate in job
crafting, signaling limited opportunities or support for employee-
driven role shaping.

Benefits [ | Increases engagement by allowing employees to align roles with
Value personal strengths.

proposition | Encourages innovation and adaptability in the workforce.

Data collection and analysis approaches and methodologies

This KPI evaluates employees’ ability to shape their roles for greater satisfaction and
productivity, linked to human-cantered job design frameworks. Data is collected from
feedback surveys, job description audits, and performance reviews. Organizations use
employee engagement platforms and real-time feedback tools to measure job-
crafting efforts. Smaller firms may conduct annual assessments, while larger
companies employ continuous feedback mechanisms integrated into HR systems.
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Measurement Tools Data Requirements

Surveys on Job Crafting | Percentage of employees engaging in job crafting
Behaviors behaviors, frequency of such behaviors, and type (task,
relational, or cognitive crafting).

Surveys on Job Crafting | Information on specific activities undertaken by
Activities employees to modify tasks, relationships, or perceptions.

Performance Reviews Data on employee performance improvements linked to
job crafting efforts, including task outcomes and goal
achievement

Personnel Interviews Qualitative  insights into employees’ motivations,
challenges, and perceptions of job crafting practices.

Job Description Audits | Comparison of formal job descriptions with actual roles
and responsibilities post-crafting

Employee Engagement | Real-time tracking of job crafting activities and their
Platforms alignment with organizational goals.

Summary of data collection tools for human-centricity KPIs

To ensure accurate and consistent measurement of Human-Centricity KPIs,
organizations leverage various tools designed to capture employee-focused data:

» Employee surveys and feedback platforms: comprehensive surveys and pulse
feedback tools gather data on job satisfaction, well-being, and engagement,
while specific modules assess areas like work-life balance and inclusivity.

e HRIS: centralized HR platforms track training hours, participation in upskilling
programs, diversity metrics, and representation in decision-making roles.

o Performance management systems: these systems provide insights into
employee development, career progression, and participation in organizational
initiatives.

« Wellness program tracking tools: platforms that monitor employee usage of
wellness programs, participation rates, and their impact on absenteeism and
overall health.

e Focus groups and 360-degree feedback tools: qualitative methods for
capturing in-depth insights into workplace dynamics, team interactions, and
employee perceptions.

e Wearable and loT devices: For organizations that adopt advanced tools,
wearable devices and IoT sensors collect data on physical activity, stress levels,
and ergonomics to assess workplace health and safety.

Other resources and tools
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- ISO 45001:2018 - Occupational Health and Safety Management Systems -
Requirements
https://www.iso.org/standard/63787.html

- ISO 45003:2021 - Occupational Health and Safety Management — Psychological
Health and Safety at Work — Guidelines for Managing Psychosocial Risks
https://www.iso.org/standard/64283.html

- 1SO 9001:2015 - Quality Management Systems — Requirements
https://www.iso.org/standard/62085.htm!

- GRI 401: Employment 2016
https://www.globalreporting.org/standards/media/1031/gri-401-employment-
2016.pdf

- GRI 403: Occupational Health and Safety 2018
https://www.globalreporting.org/standards/media/1033/gri-403-
occupational-health-and-safety-2018.pdf

- GRI 404: Training and Education 2016
https://www.globalreporting.org/standards/media/1034/gri-404-training-and-
education-2016.pdf

- GRI 405: Diversity and Equal Opportunity 2016
https://www.globalreporting.org/standards/media/1035/gri-405-diversity-
and-equal-opportunity-2016.pdf

- Great Place to Work®: is a global authority on workplace culture, offering
certification programs and producing annual lists of the best workplaces.
https://www.greatplacetowork.com/

- Investors in People (IIP): is a standard for people management, offering
accreditation to organizations that adhere to high standards in leading,
supporting, and managing people. https://www.investorsinpeople.com/

- European Foundation for Quality Management (EFQM) Excellence Model: is a
framework to help organizations drive improvement and achieve sustainable
excellence. https://www.efgm.org/efgm-model/

- Aon Best Employers: is a program that measures and recognizes employer
excellence worldwide.
https://aon.mediaroom.com/Aon-Hewitt-Launches-Global-Best-Employers-
Program-to-Measure-and-Recognize-Employer-Excellence

4.3.3. Sustainability: Key Performance Indicators
Table 3 presents the KPIs for the Environmental Sustainability pillar, focusing on how
organizations align their policies and outcomes with sustainability objectives. The
categorization follows the same structure as in Table 2, differentiating between policy-
specific, generic, and outcome-level KPlIs.

Table 3 Sustainability KPIs Categorization
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POLICY SUSTAINABILITY SPECIFIC:

LEVEL KPI_SUlL Investment in and development of new technologies for
sustainability

GENERIC:

KPI_SU2. Regulatory compliance rate and number of initiatives beyond
compliance

OUTCOME KPI_SU3. Energy consumed

LEVEL KPI_SU4. Waste diverted from disposal

KPI_SUS. Use of renewable energy sources

KPI_SU6. Waste generated and its composition

KPI_SU7. Products designed for Modularity, Repair, and Repurposing
KPI_SU8. Products with traceability features implemented

KPI_SU9. Water use

KPI_SU10. GHG emissions

KPI_SUI1. Reduction of raw material consumption

The sustainability KPIs reflect 15.0's emphasis on minimizing environmental impact and
promoting resource efficiency. Policy-specific KPIs, such as investments in sustainable
technologies, measure strategic alignment with sustainability goals. Generic KPIs, like
regulatory compliance rates, ensure organizations meet both legal requirements and
exceed them through voluntary initiatives. Outcome-level KPIs, such as waste diversion
rates and GHG emissions, quantify environmental impacts, providing clear benchmarks
for improvement. This structure underscores the framework’s ability to balance global
standards with organization-specific needs, ensuring comprehensive sustainability
assessments.

Core KPIs

KPI_SUl Investment in and development of new technologies or initiatives for
sustainability.

This KPI evaluates the allocation of financial and HR to sustainability-driven
technological advancements, such as energy-efficient machinery, renewable energy
technologies, and circular economy solutions. The high average relevance score of 4.27
from workshops highlights its priority status among stakeholders across diverse
sectors. The KPI reflects a universal need for innovation, as technological investments
form the backbone of sustainable transformation in both small and large organizations.
Its designation as a Core KPI stems from its strategic importance in driving
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organizational alignment with 15.0 principles and fostering competitive advantage
through environmental stewardship.

In ANNEX 10 a list of possible sustainability-focused technologies or initiatives that
organizations could invest in or develop to calculate the KPI is provided.

KPI_SUL1. Investment in and development of new technologies or initiatives for
sustainability

Description | Measures the organization’s investment in developing or adopting
technologies aimed at enhancing environmental sustainability,
including training activities for employees on sustainable practices.

Study What percentage of R&D budget is allocated to sustainability-focused
questions | technologies or initiative (e.g. training)?

How effective are these investments in achieving sustainability goals?

To track and promote strategic investments that foster innovation and

Objective -, . . .
support the transition to sustainable practices across operations.

Scope Applicable across all industries where innovation and technology play
a role in sustainability efforts. Particularly relevant for larger
organizations with dedicated R&D budgets. Smaller companies may
adapt this KPI to smaller-scale initiatives.

Formula Sustainability Technology Investment Rate = (Investment in

Sustainable Technologies or Initiatives / Total R&D Investment) x 100

Target and | - Low: <20% of R&D investments in sustainable technologies.
Values - Moderate: 20-40%
- High: >40%.

Benefits /[ | Drives long-term cost savings through energy-efficient and

Value sustainable practices.

proposition | Enhances competitiveness by aligning with regulatory and market
trends.

Data collection and analysis approaches and methodologies

This KPI aligns with the GRI Standards (GRI 201: Economic Performance) and the
Corporate Sustainability Reporting Directive (CSRD), which emphasize transparency
in investments that promote sustainability and innovation. Data is collected from R&D
budgets, financial statements, and project management tools to track investments in
sustainability-focused technologies, such as energy-efficient equipment and circular
economy initiatives. Metrics include the percentage of total investment directed toward
sustainable technologies and initiatives for training on sustainability practices,
normalized against company revenue or total Capital Expenditure (CAPEX). Smaller
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firms may document investments manually, while larger companies utilize Integrated
Reporting (IR) frameworks or sustainability dashboards to monitor financial and
resource allocation.

Measurement Tool Data Requirements

Financial Records The total financial investments made by the organization
over a specific period, including overall CAPEX and
operational expenditure (OPEX)

Investment Portfolios | The amount of financial investments specifically allocated
to the development and implementation of new
technologies aimed at improving sustainability.

R&D Budgets Detailed breakdown of R&D expenditures, specifying
portions related to sustainable technology innovations and
green initiatives.

Project Management | pocumentation of project allocations and resource usage
Tools for sustainability-focused initiatives, tracked through
project planning software or systems.

Sustainability Aggregated data from financial systems and operational
Dashboards tools to provide a real-time view of sustainability-related
investments.

Integrated Reporting | comprehensive  financial and  non-financial  data
(IR) Frameworks integration for tracking progress toward sustainability goals,
ensuring alignment with CSRD and GRI Standards.

KPI_SU2. Regulatory compliance rate and number of initiatives beyond compliance

This KPI tracks adherence to environmental regulations while recognizing voluntary
efforts to exceed compliance. Its average relevance score of 4.00 in workshops with the
companies participating in the co-creation process underscores its universal
importance as a foundational measure of an organization’s sustainability
commitments. Identified as a Core KP, it reflects the dual necessity of meeting baseline
legal standards and showcasing leadership through proactive initiatives. This KPI is
particularly relevant in sectors with strict regulatory frameworks, such as aerospace
and energy, where compliance is a critical operational requirement. The focus on
initiatives beyond compliance aligns with 15.0’s emphasis on transformative practices
that balance innovation, environmental responsibility, and societal benefit, making this
KPI a cornerstone for evaluating sustainability-driven policies across organizations of
all sizes and sectors.
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In ANNEX 11, a list of possible initiatives beyond compliance is presented.

KPI_SU2. Regulatory compliance rate and number of initiatives beyond
compliance

Description | Measures the organization's adherence to environmental regulations
and its efforts to implement voluntary initiatives that exceed
compliance requirements.

Study What percentage of environmental regulations are met without

questions exemptions?
How many sustainability initiatives exceed compliance standards?

Obiective To ensure legal compliance while demonstrating leadership in

: environmental responsibility through proactive sustainability initiatives.

Scope Suitable for all industries subject to environmental regulations. Smaller
companies in less regulated sectors may focus solely on compliance
rather than exceeding requirements.

Formula Compliance Rate = (Number of Compliant Processes / Total Regulatory
Requirements) x 100
Number of initiatives beyond compliance: initiatives that reflect a
proactive and leadership-oriented approach to sustainability,
demonstrating an organization’s commitment to exceeding minimum
legal requirements while fostering innovation and competitive
advantage. (see list below)

Target and | - Low: <90% compliance.

Values - Moderate: 90-99%.
- High: 100% compliance + at least 3 initiatives beyond compliance
annually

Benefits [ | Avoids penalties and enhances reputation by exceeding compliance

Value expectations. Demonstrates leadership in sustainability, attracting

proposition | eco-conscious clients.

Data collection and analysis approaches and methodologies

Compliance tracking is rooted in GRI 307: Environmental Compliance and incorporates
the CSRD's focus on voluntary initiatives that go beyond legal requirements. Data
sources include environmental audit records, compliance reports, and records of
voluntary projects like carbon neutrality commitments. Organizations benchmark
against regional and global regulations, with tools such as compliance tracking
software or third-party assurance services. Smaller organizations may rely on periodic
audits, while larger firms track compliance and voluntary initiatives in ESG platforms.
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Measurement Tool Data Requirements
Compliance Audits Total number of environmental regulations applicable to the
organization and records of full compliance with these
regulations.

Sustainability Reports | pocumentation of voluntary sustainability initiatives and
projects, including details on how they exceed mandatory
regulatory requirements.

Environmental Audit | specific records verifying compliance with environmental
Records standards, including periodic updates and identified areas
of improvement.

ESG Reporting | pata on compliance metrics and voluntary sustainability
Platforms projects, aligned with regional, national, and international
standards for benchmarking and reporting.

Periodic Reviews Internal or external evaluations to track adherence to
regulations and identify new opportunities for voluntary
sustainability initiatives.

Scenario related KPIs

The Scenario-Related KPIs under the Sustainability pillar reflect the diverse needs of
organizations across industries and their varying capacities to address environmental
challenges. These KPIs enable companies to tailor their assessment based on their
specific features related to their size or industrial sector, ensuring relevance and
actionable insights. Feedback from workshops with UCs and stakeholders indicated
that the feasibility and relevance of these KPIs often depend on industry-specific
processes, regulatory pressures, and the organization’s stage in sustainability adoption.

KPI_SU3. Energy consumed

This KPI tracks energy efficiency by comparing energy use relative to production output
or revenues. It is critical for energy-intensive industries such as manufacturing and
automotive, where energy costs significantly impact sustainability and profitability.
Smaller firms may rely on simple energy audits, while larger companies utilize
sophisticated energy management systems. Its variability in relevance across
industries and scales supports its inclusion as a Scenario-Related KPI.
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KPI_SU3. Energy consumed

Description | Measures the efficiency of energy use by calculating the energy
consumed per unit of production output, providing insights into
operational energy efficiency.

Study How effectively is energy consumption monitored across different

questions production lines?

What percentage of energy consumption is attributed to inefficiencies,
and how can these be addressed?
To optimize energy consumption, reduce operational costs, and

Objective minimize the environmental impact associated with production
activities.

Scope Relevant for energy-intensive industries such as manufacturing,
logistics, and energy. Smaller businesses may adapt this KPI to
measure energy use per employee or per operational hour.

Formula Energy Efficiency = Total Energy Consumed / Total Units of Production
or Revenue

Target and | - Low Efficiency: >15 kWh/unit.

Values - Moderate Efficiency: 10-15 kWh/unit.

- High Efficiency: <10 kWh/unit.

Benefits [ | Identifies energy inefficiencies, enabling cost savings through

Value optimized usage.

proposition | Enhances compliance with environmental regulations by reducing
energy footprints.

Demonstrates commitment to sustainability, improving brand
reputation.

Data collection and analysis approaches and methodologies

Energy data collection follows the GRI 302: Energy standards, using data from energy

meters, utility bills, and loT-enabled energy management systems. Energy efficiency is
calculated by normalizing consumption against production output, as outlined in the

SASB Standards for Manufacturing and Automobiles. Benchmarking against industry
averages, often available through ESG platforms, helps organizations assess their
energy performance. While smaller firms may use utility records for periodic analysis,
larger companies typically deploy automated energy monitoring tools integrated with
sustainability platforms like ISO 50001.
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Measurement Tools Data Requirements

Energy Consumption | Fnergy usage data, measured in megajoules (MJ) or

Records kilowatt-hours (kwh), collected from energy meters and
utility bills

Production Records | Totql production output data, used to normalize energy
consumption against units of production.

Sales Reports Total revenue or sales figures, for benchmarking energy
efficiency in service or retail-based organizations.

loT-Enabled Energy | Regl-time data from IoT sensors and energy management

Monitoring systems to track and optimize energy usage patterns.
Sustainability Benchmarked energy performance data from ESG platforms
Reporting Tools or compliance with frameworks like 1ISO 50001.

KPI_SU4. Waste diverted from disposal

This KPI assesses waste management practices by measuring the proportion of waste
recycled, reused, or diverted from disposal. Particularly vital for industries adopting
circular economy principles, it is applicable across sectors like logistics and
manufacturing. Smaller companies may face challenges in tracking waste streams
comprehensively, while larger firms implement advanced waste management
systems. Its variability in applicability and operational complexity designates it as a
Scenario-Related KPI.

KPI_SU4. Waste diverted from disposal

Description | Tracks the proportion of waste diverted from landfills or incineration
through recycling, reuse, or composting efforts, reflecting the
organization’s waste management effectiveness.

What processes or systems are in place to divert waste from landfills or

Study incineration?
questions How effectively is waste diversion contributing to overall sustainability
goals?
Obiective To minimize waste sent to disposal, align with circular economy
) principles, and reduce environmental impact.
Scope Applicable to industries generating significant waste, such as

manufacturing and logistics. For smaller businesses with negligible

This project has received funding from the European Union’s Horizon Europe research 62
and innovation programme under grant agreement No 101135948

Funded by
the European Union



€~ PROSPECTS

Deliverable 1.3

waste, this KPI may focus on specific waste streams, such as packaging
or office waste.

Formula Waste Diversion Rate = (Diverted Waste / Total Waste Generated) x 100

Target and | - Low: <50%.
Values - Moderate: 50-80%.
- High: >80%.

Benefits /| Minimizes environmental impact by reducing landfill dependency.
Value
proposition

Improves resource efficiency, aligning with circular economy principles.

Supports compliance with waste management regulations and
enhances stakeholder trust.

Data collection and analysis approaches and methodologies

This KPI aligns with GRI 306: Waste and SASB Standards for Renewable Resources,
which stress tracking waste streams and diversion rates. Waste data is collected
through vendor records, recycling logs, and on-site waste audits. Metrics include the
percentage of waste diverted via recycling or repurposing, calculated against the total
waste generated. Organizations may use tools like Life Cycle Assessment (LCA)
software or internal waste management systems. Smaller firms may rely on third-party
waste handlers, while larger companies leverage circularity modules integrated into
enterprise systems.

Measurement Tool Data Requirements
Waste Management

Total weight of waste generated, measured in metric tons,

Records categorized by type (e.g., recyclable, non-recyclable).
Waste Tracking | weight of waste diverted to recovery operations, such as
Software

recycling, reuse, or repurposing, measured in metric tons.

Recycling  Vendor | pocumentation of waste handled by third-party vendors,

Records specifying amounts recycled or reused.

On-Site Waste | pgta from physical audits of waste streams to validate
Audits recovery operations and identify opportunities for diversion.
Sustainability Aggregated metrics on waste diversion rates, aligned with
Reporting Tools GRI 306 standards for waste reporting.

KPI_SUS. Use of renewable energy sources

This KPI evaluates the adoption of renewable energy by measuring its share of total
energy use. It holds particular importance in energy-intensive and public-facing
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industries like automotive and energy, where sustainability practices are scrutinized.
Smaller firms may adopt renewable energy incrementally, while larger organizations
implement comprehensive strategies. Its sectoral relevance and scalability challenges
justify its categorization as a Scenario-Related KPI.

KPI_SUS5. Use of renewable energy sources

Description | Tracks the share of total energy consumption sourced from renewable
energy, reflecting the organization’s commitment to reducing reliance
on non-renewable energy.

Study What proportion of total energy consumption is sourced from

questions renewable technologies?

What steps are being taken to increase the share of renewable energy
in operations?

Obiective To support the transition to renewable energy, reduce carbon

) emissions, and align with global sustainability targets.

Scope Relevant for energy-intensive industries. Smaller companies in rented
facilities may adapt this KPI to track influence over landlords or the use
of renewable credits.

Formula Renewable Energy Usage = (Energy from Renewable Sources / Total
Energy Consumption) x 100

Target and | - Low: <20%.

Values - Moderate: 20-50%.

- High: >50%.

Benefits | | Reduces dependency on fossil fuels, decreasing GHG emissions.

Value Enhances resilience to energy market volatility and price fluctuations.

proposition Aligns with global sustainability goals and improves investor
attractiveness.

Data collection and analysis approaches and methodologies

This KPI follows GRI 302-1: Renewable Energy Consumption and incorporates
guidelines from the SASB Renewable Energy Standards. Data sources include utility
bills, renewable energy certificates (RECs), and on-site renewable energy production
data. Metrics include the share of energy derived from renewables, such as solar or
wind, compared to total consumption. Smaller organizations often rely on supplier
disclosures, while larger firms integrate loT-enabled energy tracking tools aligned with
frameworks like 1ISO 14064 for emissions reduction.
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Measurement Tool Data Requirements

Energy Consumption | 1otql energy consumption over a specific period,

Records measured in kilowatt-hours (kWh) or megajoules (MJ).

Energy Management | pgtq on energy usage broken down by source, specifying

Systems the amount derived from renewables like solar, wind, or
hydro.

Renewable Energy | pocumentation of renewable energy purchases to validate

Certificates (RECs) the share of energy from renewable sources.

Utility Bills Breakdown of energy consumption by type (renewable vs.
non-renewable), provided by energy suppliers.

On-Site  Renewable | pgtq from on-site renewable energy production (e.g, solar

Energy Logs panels, wind turbines), tracking generated and consumed
energy.

KPI_SU6. Waste generated and its composition

This KPI tracks waste generation metrics relative to production or workforce size,
providing insights into operational efficiency. It is particularly significant for industries
producing substantial byproducts, such as logistics and manufacturing. Smaller
companies may focus on basic waste tracking, while larger firms employ detailed
compositional analysis. Its inclusion as a Scenario-Related KPI reflects its varying
relevance and resource demands.

KPI_SUG6. Waste generated and its composition

Description | Measures waste generated relative to production output or workforce
size, providing insights into waste management efficiency and
environmental performance.

Study How is waste generation monitored and tracked across different
questions operations?

What strategies are in place to reduce waste generation at its source?

Objective To reduce waste generation, optimize resource usage, and enhance
waste management practices.

Scope Relevant for industries with significant waste streams. Smaller
businesses with negligible waste may adjust this KPI to specific
operational activities, such as office waste or packaging.

Formula Waste Rate = Total Waste Generated /(Production Output or Number
of Employees)
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Target and | - Low: >0.5 kg/unit or employee.
values - Moderate: 0.2-0.5 kg/unit or employee.
- High: <0.2 kg/unit or employee.

Benefits | | Reduces material wastage, driving cost savings.
Value Encourages adoption of lean manufacturing principles for operational
proposition | efficiency.

Enhances compliance with environmental standards and builds
sustainable practices.

Data collection and analysis approaches and methodologies

Aligned with GRI 306: Waste, this KPI tracks waste generation through audits, waste
management logs, and production data. The waste composition is analyzed using
metrics such as hazardous vs. non-hazardous waste, normalized against production
levels or employee counts. Tools like material flow analysis (MFA) and waste
management systems help capture detailed insights. Larger companies can use
blockchain-enabled traceability systems to ensure precise tracking, while smaller firms
typically conduct semi-annual waste audits.

Measurement Tool Data Requirements

Waste Audits Total weight of waste generated in metric tons,
categorized into hazardous and non-hazardous
waste.

Production Data Data on production output (e.g., units produced or

service levels), used to normalize waste metrics.

Waste Management Records | comprehensive logs detailing waste handling,
including recycling, disposal, and recovery
processes.

KPI_SU7. Products designed for Modularity, Repair, and Repurposing

This KPI measures the adoption of circular economy principles in product design,
focusing on modularity and repairability. It is highly relevant for industries like
automotive, aerospace, energy and manufacturing, where design plays a crucial role
in lifecycle sustainability. Smaller organizations may struggle with design constraints,
while larger companies leverage advanced tools to embed circularity. Its applicability
to specific industries and company sizes defines its designation as a Scenario-Related
KPI.

This project has received funding from the European Union’s Horizon Europe research
and innovation programme under grant agreement No 101135948

66

Funded by
the European Union



5 PROSPECTS

Deliverable 1.3

KPI_SU7. Products Designed for Modularity, Repair, and Repurposing

Description | Measures the proportion of products designed for modularity,
repairability, or repurposing, reflecting alignment with circular
economy principles.

Study Reduces material wastage, driving cost savings.

questions | Encourages adoption of lean manufacturing principles for operational
efficiency.
Enhances compliance with environmental standards and builds
sustainable practices.

Obiective To extend product lifecycles, reduce waste, and promote resource

) efficiency by integrating sustainable design practices.

Scope Relevant for product-based industries such as manufacturing,
automotive, and electronics. Service-oriented sectors may adapt this
KPI to measure modularity in service delivery models.

Formula Modularity Rate = (Number of Products with Modularity, Repair, and
Repurposing characteristics / Total Products Designed) x 100

Target and | - Low: <30%.

Values - Moderate: 30-60%.
- High: >60%.

Benefits | | Prolongs product lifespans, reducing waste and resource consumption.

Value Enhances customer satisfaction through repair-friendly designs.

Proposition | positions  the company as an innovator in sustainable product
development.

Data collection and analysis approaches and methodologies

This KPI corresponds to GRI 301: Materials and circular economy principles. Data
collection involves product design logs, R&D records, and lifecycle assessment (LCA)
tools. Metrics include the proportion of products meeting modularity and repairability
standards. ESG frameworks like SASB for Consumer Goods and Automotive provide
sector-specific benchmarks. Smaller firms may conduct qualitative assessments, while
larger companies leverage product lifecycle management (PLM) software to quantify
circular design metrics.

Measurement Tool

Data Requirements

Product Design Records | Totgl number of new products designed or existing

products redesigned during the specified reporting
period.
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Product Lifecycle | pata on product features, including modularity, ease of

Assessment (LCA) repair, and potential for repurposing.

PLM Software Quantitative tracking of circular design elements
throughout product development stages.

KPI_SU8. Products with traceability features implemented

This KPI monitors the integration of traceability mechanisms for enhancing supply chain
transparency and accountability. It is particularly relevant for sectors like energy and
logistics, where traceability supports compliance and operational integrity. Smaller
firms may have limited data collection capabilities, whereas larger organizations
implement loT-based tracking systems. Its sector-specific relevance and technological
demands justify its Scenario-Related KPI status.

KPI_SUS8. Products with traceability features implemented

Description | Measures the share of products equipped with traceability features,
ensuring transparency and accountability throughout the supply chain.

Study What proportion of products has traceability features for sourcing and
questions lifecycle monitoring?

How effectively are traceability systems being utilized to ensure supply
chain transparency?

To enhance supply chain visibility, ethical compliance, and stakeholder

Objective . . .
trust by implementing traceability systems.

Scope Applicable to industries with complex supply chains such as food
production, manufacturing, and textiles. Companies with localized
supply chains may adapt this KPI to focus on regional sourcing or
certifications.

Formula Traceability Rate = (Number of products with traceability features /

Total products) x 100

Target and | - Low: <30%.
Values - Moderate: 30-60%.
- High: >60%.

Benefits | | Improves supply chain accountability and stakeholder trust.
Value Enables compliance with regulatory requirements related to
proposition | trgceability.

Reduces risks associated with unethical practices in the supply chain.

Data collection and analysis approaches and methodologies
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Rooted in GRI102: Supply Chain and the traceability focus of SASB Standards, this KPI
measures the adoption of end-to-end product traceability systems. Data is sourced
from supply chain management (SCM) platforms, blockchain technology, and loT
sensors. Metrics include the percentage of products with traceable components or
origins. Smaller companies may implement basic QR code systems, while larger
organizations use blockchain-enabled SCM solutions to achieve real-time traceability.

Measurement Tool Data Requirements

Enterprise  Resource | 1otal production data, capturing the overall number of
Planning (ERP) Systems | nroducts manufactured during the reporting period.

Inventory Management | pecords of products tagged with traceability features such
Systems as RFID tags, barcodes, or serial numbers.

SCM Systems Data on product origins, component traceability, and
movement throughout the supply chain.

Quality Assurance and | ygrification data on traceability feature implementation
Control Systems and compliance with traceability standards.

KPI_SU9. Water use

This KPI tracks water efficiency metrics to identify resource optimization opportunities,
calculating the water use per unit of production output [ or per square meter of facility.
Particularly critical for water-intensive industries like energy and manufacturing, it helps
monitor sustainability efforts. Smaller firms may rely on manual tracking, while larger
organizations use automated monitoring systems. Its designation as a Scenario-
Related KPI reflects its variable relevance and resource requirements for companies of
different sizes or industrial sectors.

KPI_SU9. Water use

Description | Tracks water consumption relative to production output or square
meter of facility, offering insights into operational water efficiency and
conservation efforts.

Study How is water consumption tracked and monitored across facilities?

questions | what strategies are in place to improve water efficiency in operations?

To optimize water use, reduce operational costs, and minimize the

Objective . . . .
environmental impact of water-intensive processes.

Scope Relevant for water-intensive industries such as agriculture, food
production, and manufacturing. Non-water-intensive sectors may
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exclude this KPI or focus on specific water-saving initiatives in office
operations.

Formula Water Efficiency = Total Water Consumed / Total Production Output or
total floor area of facility.

Target and | - Low Efficiency: >5 L/unit.
Values - Moderate Efficiency: 3-5 L/unit.
- High Efficiency: <3 L/unit.

Benefits /| Reduces water consumption, lowering operational costs.

Value Mitigates risks related to water scarcity in regions of operation.
proposition

Demonstrates leadership in sustainable resource management.

Data collection and analysis approaches and methodologies

This KPI follows GRI 303: Water and uses data from water meters, utility bills, and 10T
water management tools. Metrics are normalized against production or facility size,
tracking water efficiency improvements over time. Tools like digital water meters or Al-
enabled water management platforms help monitor trends and benchmark against
industry averages. Smaller firms rely on utility data for basic analysis, while larger
companies use I1SO 14046 frameworks for water footprinting.

Measurement Tool Data Requirements

Water Usage Reports Total water consumption over a specific period,
measured in megalitres (ML).

Production Data Total number of production units manufactured during
the same reporting period (if applicable).

Sector-Specific Water Use | |nqustry-standard water usage rates to compare

Benchmarks performance and efficiency.
Facility Management | Totq| floor area of the facility where water is used,
Records measured in square meters (if applicable).

loT Water Management | pegl-time monitoring of water usage trends and
Tools identification of areas for improvement.

KPI_SU10. GHG emissions

This KPI calculates GHG emissions relative to production, workforce, or revenue, aligning
with carbon reduction goals. It is essential for industries with significant emissions, such
as energy and automotive, where sustainability practices are under public scrutiny.
Smaller organizations may use simplified estimation methods, while larger firms adopt
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advanced carbon accounting frameworks. Its wide applicability but resource-intensive
nature makes it a Scenario-Related KPI.

KPI_SU10. | GHG emissions

Description | Measures GHG emissions normalized to production output, workforce
size, or revenue, reflecting the organization’s carbon intensity.

Study How effectively are emissions monitored across different production

questions activities?
What strategies are being implemented to reduce GHG emissions?

Obiective To track and reduce carbon emissions, align with climate goals, and

: demonstrate commitment to environmental sustainability.

Scope Applicable across all industries, particularly those with significant
carbon footprints such as manufacturing, energy, and transportation.
Smaller companies may adapt this KPI to simpler proxies, such as
energy usage.

Formula GHG Intensity = Total GHG Emissions (Scope 1 and 2) / unit of
production, or employee, or unit of revenue.

Target and | - Low Performance: >20 kg CO2/unit.

Values - Moderate Performance: 10-20 kg CO2/unit.
- High Performance: <10 kg CO2/unit.

Benefits | | Reduces carbon footprint, improving compliance with climate goals.

Value Positions the company as a leader in low-carbon technologies.

proposition Attracts investors and customers seeking environmentally responsible
partners.

Data collection and analysis approaches and methodologies

Aligned with the GHG Protocol and GRI 305: Emissions, this KPI tracks Scope 1 (direct
emissions) and Scope 2 (indirect emissions from energy use) emissions using data
from energy consumption logs, transportation records, and supplier disclosures.
Metrics are calculated per unit of production, employee, or revenue. Carbon accounting
software like SBTi (Science-Based Targets initiative) tools or 1SO 14064-compliant
platforms enables precise tracking. Smaller firms may use simplified calculators, while
larger organizations employ comprehensive carbon accounting systems.
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Measurement Tool Data Requirements

Carbon Accounting Software | 1otq] GHG emissions produced by the organization

(e.g., SBTi tools, ISO 14064~ | oyer g specific period, measured in metric tons
compliant platforms) CO2 equivalent.

Energy Consumption Logs Data on energy usage from electricity, heating,
cooling, and transportation activities contributing
to emissions.

Production Records Total production output over the reporting period
to normalize emissions against production.

HR Systems Total number of employees during the reporting
period for emissions per employee calculation.

Financial Reports Total revenue generated by the organization over
the reporting period for emissions per revenue
calculation.

KPI_SUM. Reduction of raw material consumption

This KPI evaluates efficiency in raw material use, emphasizing reductions relative to
production output. It is particularly relevant for sectors like manufacturing, where
resource consumption impacts both cost and sustainability. Smaller firms may face
challenges in tracking and normalizing data, while larger organizations implement MFA
systems. Its sectoral focus and complexity support its inclusion as a Scenario-Related
KPI.

KPI_SUIL. Reduction of raw material consumption

Description | Measures the reduction in raw material consumption normalized
against production levels, reflecting efforts to optimize resource use
and reduce environmental impact.

Study What steps are being taken to optimize raw material usage in
questions production?

How does raw material reduction align with operational efficiency

goals?
L To promote resource efficiency, reduce waste, and align with
Objective . -
sustainability goals.
Scope Relevant for material-intensive industries such as manufacturing,

construction, and electronics. Service-based industries may focus on
reducing consumables like paper or office supplies.
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Formula Raw Material Reduction Rate = (Baseline Raw Material Usage - Current
Usage) [ Baseline Usage

Target and | - Low Reduction: <10%.
Values - Moderate Reduction: 10-25%.
- High Reduction: >25%.

Benefits | | Reduces dependency on non-renewable resources, mitigating supply
Value chain risks.

proposition | | owers production costs by optimizing resource usage.

Supports circular economy initiatives and enhances environmental
sustainability.

Data collection and analysis approaches and methodologies

This KPI reflects GRI 301: Materials and emphasizes resource efficiency. Data is
collected from procurement logs, production records, and material tracking systems.
Metrics track material use reductions relative to production levels. Tools like material
resource planning (MRP) and LCA software help identify opportunities for efficiency.
Smaller firms may focus on manual tracking, while larger companies employ advanced
MRP systems integrated with ESG platforms.

Measurement Tool Data Requirements
MFA Systems Total raw materials consumed by the organization
during the current reporting period, measured in metric
tons.

ERP Systems or Inventory | Totgl raw materials consumed during the baseline
Management period, measured in metric tons.

Production Records Production data for both the current and baseline
periods to normalize material usage.

Sustainability Reporting | genchmarked data for resource consumption trends
Tools and sector-specific efficiency metrics.

Summary of data collection tools

Key tools to ensure organizations can effectively monitor and improve their
environmental performance, aligning with 15.0’s sustainability objectives include:
« Energy Management Systems (EMS): Monitor energy consumption, renewable
energy usage, and efficiency improvements across operations.

e« PLM Systems: Capture data on modularity, repairability, and traceability
features of products, aligning with circular economy goals.
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« Sustainability Reporting Software: Facilitates data aggregation and reporting
on compliance, sustainability initiatives, and progress toward environmental
goals.

Other resources and tools

- Corporate Sustainability Reporting Directive ~CSRD (2022).
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A320221 2464

- GRI102: General Disclosures 2016
https://www.globalreporting.org/standards/media/1030/gri-102-general-
disclosures-2016.pdf

- GRI 201: Economic Performance 2016
https://www.globalreporting.org/standards/media/1027/gri-201-economic-
performance-2016.pdf

- GRI 301: Materials 2016
https://www.globalreporting.org/standards/media/1028/gri-301-materials-
2016.pdf

- GRI 302: Energy 2016
https://www.globalreporting.org/standards/media/1029/gri-302-energy-
2016.pdf

- GRI 303: Water and Effluents 2018
https://www.globalreporting.org/standards/media/1910/gri-303-water-and-
effluents-2018.pdf

- GRI 305: Emissions 2016
https:/ /www.globalreporting.org/standards/media/1032/gri-305-emissions-
2016.pdf

- GRI 306: Waste 2020
https://www.globalreporting.org/standards/media/2594/gri-306-waste-
2020.pdf

- GRI 307: Environmental Compliance 2016
https://www.globalreporting.org/standards/media/1036 /gri-307-
environmental-compliance-2016.pdf

- ISO 14001:2015 - Environmental Management Systems — Requirements with
Guidance for Use
https://www.iso.org/standard/60857.html

- ISO 45001:2018 - Occupational Health and Safety Management Systems -
Requirements
https://www.iso.org/standard/63787.html

- ISO 50001:2018 - Energy Management Systems — Requirements with Guidance
for Use
https://www.iso.org/standard/69426.html

4.3.4. Resilience: Key Performance Indicators

Table 4 categorizes KPIs for the Industrial Resilience pillar, aimed at assessing an
organization’s ability to adapt, recover, and thrive amidst disruptions. The
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categorization into policy-specific, generic, and outcome-level KPIs mirrors the
approach used for the other pillars.

Table 4 Industrial resilience KPIs categorization

POLICY RESILIENCE SPECIFIC:
LEVEL KPI_RE2. Alternative sourcing options

KPI_RES. Local sourcing ratio

GENERIC:
KPI_REL Risk assessment effectiveness
KPI_RE4. New products/services/ patents introduced

KPI_RE6. Cybersecurity actions implemented

OUTCOME | KPI_RE3. Risk mitigation strategies implemented
LEVEL KPI_RE7. Operational downtime and recovery time

The KPIs for industrial resilience capture both strategic preparedness and operational
robustness. Policy-specific KPIs, such as the number of alternative sourcing options,
directly address resilience strategies tailored to 15.0 challenges. Generic KPIs, like the
effectiveness of cybersecurity measures, provide universally applicable benchmarks
for organizational stability. Outcome-level KPIs, such as average operational downtime
and recovery time, measure the tangible impact of resilience strategies, highlighting
areas for improvement. This categorization enables organizations to evaluate resilience
comprehensively, ensuring readiness for evolving challenges.

Core KPIs

KPI_REL Risk assessment effectiveness

This KPI measures the thoroughness and accuracy of risk assessment processes,
thereby promoting a proactive approach to risk mitigation and resilience-building. It
ensures that organizations proactively manage operational, financial, and strategic
risks, aligning with the broader goal of industrial resilience in 15.0. During the validation
workshops, the two KPIs now merged into KPI_RE1 received an average relevance score
of 3.7 on a 1-to-5 Likert scale, with 42.8% of companies ranking it in the top three for
importance. Feedback from UC and AB workshops emphasized that effective risk
assessments form the foundation for robust risk management strategies, making this
KPI universally significant across industries and company sizes. The KPI has been
identified as a Core KPI due to its pivotal role in assessing policy-level alignment with
15.0 principles. Its relevance spans multiple sectors and organizational contexts,
ensuring a standardized measure for understanding and mitigating risks. By
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incorporating this KPI, the framework supports organizations in building resilient
systems capable of adapting to disruptions while safeguarding operational continuity.

KPI_RE1. Risk assessment effectiveness

Description | Measures the comprehensiveness and accuracy of the organization's
risk assessment processes, including identification, evaluation, and
prioritization of risks.

Study How comprehensive and timely are risk assessments conducted
questions | across the organization?

How does the organization monitor and prioritize risks?

To ensure thorough and accurate risk assessments that help
Objective proactively manage operational, financial, and strategic risks across
the organization

Scope Applicable across all departments involved in risk management,
especially in sectors with high levels of operational or supply chain
complexity.

Relevant for medium to large companies with established risk
management processes.

Formula Risk Assessment Effectiveness Score = (Number of Identified Risks
Addressed / Total Number of Identified Risks) x 100

Target and | - Low: <60% of identified risks addressed
Values - Moderate: 60-80% of identified risks addressed
- High: >80% of identified risks addressed.

Targets vary based on sector and risk profile.

Benefits /| Minimizes potential disruptions by proactively identifying and
Value addressing risks.

proposition | enhances  stakeholder confidence through  transparent — risk
management.

Data Collection and Analysis Approaches and Methodologies

Aligned with 1ISO 31000 and SASB Standards, this KPl evaluates the comprehensiveness
and accuracy of risk assessments. Data is collected from risk management
frameworks, assessment tools, and stakeholder interviews. Metrics include the
percentage of risks identified and mitigated within the assessment cycle. Organizations
use risk evaluation dashboards to prioritize risks based on likelihood and impact.
Smaller companies rely on simpler tools like spreadsheets, while larger enterprises
deploy advanced risk analytics platforms for scenario modelling.
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Measurement Tool Data Requirements
Risk  Management | Risk logs documenting identified risks and their associated
Software scores, prioritization, and mitigation strategies.
Incident  Tracking | |ncident reports detailing risk-related events and their
Systems outcomes, including root cause analysis.
Regular Risk Review | pocords of periodic risk assessments, including evaluation
Documentation criteria, scoring methods, and assessment outcomes.
Risk Registers Comprehensive list of all identified risks, categorized by

severity, likelihood, and potential impact.

Risk Identification | Reports  highlighting newly identified risks and  their
Reports corresponding scores for ongoing evaluation.

KPI_RE2. Alternative sourcing options

This KPI evaluates the availability of alternative suppliers for critical resources, reflecting
the organization’s supply chain flexibility and resilience. It highlights the capacity to
adapt to supply chain disruptions by diversifying sourcing strategies, a key aspect of
resilient industrial systems. Validation workshops yielded an average relevance score
of 3.92 for this KPI, with 50% of companies ranking it among the top three for importance.
UC discussions frequently identified alternative sourcing as a strategic priority,
particularly for industries heavily reliant on global supply chains, such as
manufacturing, energy, and automotive. The KPI has been designated as a Core KPI
because it aligns with policy-level strategies that strengthen resilience, addressing
critical vulnerabilities in supply chain management. Its universal relevance across
sectors ensures that it serves as a standardized metric for assessing preparedness and
adaptability in sourcing practices. This KPl underscores the framework's commitment
to fostering robust supply chain ecosystems that are essential for enabling proactive
risk management and minimizing dependency on single suppliers.

KPI_RE2. Alternative sourcing options

Description Measures the number of alternative suppliers available for critical
materials or components, reflecting the organization’s supply chain
flexibility and resilience in mitigating risks associated with supplier
dependency and potential disruptions.

Study How diverse is the supplier base, and what proportion offers critical
questions supplies?

How effectively are alternative sourcing strategies integrated into
supply chain planning?
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To ensure supply chain resilience by diversifying sourcing options,
Objective reducing the risk of production delays, cost volatility, and other
disruptions due to supplier constraints.

Scope Relevant for procurement and supply chain departments,
particularly in industries with high reliance on critical components,
such as manufacturing, automotive, energy, and logistics. Suitable
for medium and large companies where supply chain flexibility is
essential for operational continuity.

Formula Alternative Sourcing Options Score = (Total Number of Alternative
Suppliers for Critical Components / Total Number of Critical
Components)

Target and | - Low Resilience: Less than 2 alternative suppliers per critical

values component
- Moderate Resilience: 2-3 alternative suppliers per critical
component
- High Resilience: 4 or more alternative suppliers per critical
component.

Targets should reflect sectoral norms and criticality of materials.

Benefits | | Enhances supply chain resilience, reducing risks of dependency on
Value single suppliers.
proposition Increases operational flexibility to adapt to market disruptions.

Strengthens relationships with a broader supplier network, fostering
competitive pricing and innovation.

Data Collection and Analysis Approaches and Methodologies

This KPI evaluates supply chain flexibility, following guidelines from SASB Standards on
Supply Chain Resilience. Data sources include supplier databases, SCM systems, and
procurement records. Metrics include the number of alternative suppliers available for
critical materials. Organizations often employ supplier risk assessment tools to
evaluate reliability and ensure diversification. Smaller firms may rely on periodic
supplier reviews, while larger companies integrate supplier analytics platforms with ERP
systems for real-time visibility.

Measurement Tool Data Requirements

Supplier Databases List of current and potential suppliers, including key
attributes and capabilities.

SCM Software Data on critical components and supplier
dependencies.
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ERP Systems Procurement records and supplier contracts.

Market Research Records | |nsights into alternative suppliers and market trends.

Contingency Plans Backup supplier lists and documented risk mitigation
strategies.

Scenario related KPlIs

These KPIs focus on specific aspects of operational and strategic resilience, such as risk
mitigation, local sourcing, innovation, and system downtime, which differ in importance
based on an organization's unique context. Feedback from UC workshops revealed that
smaller companies often prioritize qualitative or manual tracking approaches, while
larger organizations leverage advanced systems and technologies to measure these
KPIs. Their categorization reflects the need for flexibility in assessment, allowing
organizations to tailor their evaluations to specific resilience challenges and
opportunities.

KPI_RE3. Risk mitigation strategies implemented

This KPI tracks the implementation and effectiveness of risk mitigation strategies,
assessing how well organizations manage identified risks. It is particularly relevant in
industries with high operational uncertainties, such as logistics and manufacturing.
Smaller companies may focus on basic strategies, while larger organizations often
have comprehensive risk management systems. As an outcome-level KP|, it reflects
tangible efforts to enhance organizational resilience and is categorized as Scenario-
Related due to variability in risk profiles and mitigation capabilities across sectors and

sizes.
KPI_RE3. Risk mitigation strategies implemented
Description Measures the number and effectiveness of risk mitigation strategies
put in place to address identified risks, reflecting the organization's
commitment to proactive risk management and resilience
Study How many risk mitigation strategies are implemented annually?
questions What percentage of identified risks are successfully mitigated?

To monitor and improve the implementation of risk mitigation
Objective strategies that minimize the impact of operational, financial, and
strategic risks.

Scope Relevant across all departments responsible for risk management,
particularly in high-risk sectors like manufacturing, energy, logistics,
finance, and healthcare. Suitable for medium to large organizations
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where structured risk mitigation strategies can be effectively
implemented.

Formula Risk Mitigation Implementation Rate = (Number of Risk Mitigation
Strategies Implemented / Total Number of Identified Risks) x 100

Target and |- Low: <50% of identified risks have mitigation strategies
Values implemented

- Moderate: 50-75% of identified risks have mitigation strategies
- High: >75% of identified risks have mitigation strategies.
Targets should align with organizational goals and risk tolerance.

Benefits | | Ensures operational continuity by addressing critical risks effectively.
Value Builds organizational resilience against unforeseen disruptions.
proposition

Data collection and analysis approaches and methodologies

Aligned with I1SO 31000 on risk management, this KPI evaluates the implementation of
mitigation actions to address identified risks. Data is collected from risk assessment
reports, mitigation strategy logs, and incident response records. Organizations use risk
management software and periodic audits to track the status and effectiveness of
mitigation plans. Smaller firms might rely on manual documentation, while larger
companies deploy advanced analytics platforms to evaluate the cost-benefit and
success rate of implemented strategies.

Measurement Tool Data Requirements

Risk Management Software | |ogs of identified risks, mitigation strategies
implemented, and ongoing status tracking.

Internal Audits Documentation of periodic reviews to verify the
implementation and effectiveness of mitigation
strategies.

Risk  Mitigation  Tracking | petailed reports on mitigation efforts, including

Systems timelines, responsible teams, and completion
status.

KPI_RE4. New products/services/ patents introduced

This KPI measures innovation output by tracking the development and introduction of
new products, services, or intellectual property. It holds universal relevance across
sectors but varies in scope depending on organizational size and maturity. Larger firms
often have dedicated R&D resources, while smaller companies may innovate at a
slower pace. Categorized as a Generic Policy KPI, it highlights an organization’s strategic
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emphasis on innovation, making it essential for assessing resilience through
adaptability and market responsiveness.

KPI_REA4. New products/services/ patents introduced

Description Tracks the number of new products, services, or patents introduced
by the organization, indicating its innovation capacity and
commitment to adapting to market demands and technological
advancements.

Study How many new innovations have been successfully launched in the

questions past year?

How do these innovations align with market demands and company
goals?
To measure and encourage the organization’s efforts in innovation,

Objective ensuring it maintains a competitive edge and meets evolving
industry standards through the continuous development of new
offerings.

Scope Applicable across all departments involved in product development,
R&D, and intellectual property management, particularly in sectors
with high innovation demands, such as technology, manufacturing,
energy, healthcare, and automotive industries. Suitable for
organizations of all sizes committed to fostering innovation.

Formula Innovation Introduction Rate = (Number of new products, services,
or patents introduced during the period / Total new
product/service/patent goals) x 100

Target  and | - Low: <50% of the target number of new products/services/patents

values introduced
- Moderate: 50-80% of the target achieved
- High: >80% of the target achieved.
Targets are typically set annually, aligned with organizational R&D
and market growth objectives.

Benefits | | Drives revenue growth through innovation and market expansion.

Value Strengthens competitive positioning with cutting-edge offerings.

proposition

Data collection and analysis approaches and methodologies

Data for this KPI are derived from product development records, R&D project databases,
patent filings, and innovation tracking systems. The aim is to quantify the output of new
products, services, or patents as a measure of the organization’s adaptability and
commitment to continuous innovation. Metrics focus on the volume of new patents,
products, or services introduced within a defined period. Smaller organizations often
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document innovation manually, while larger firms use tools like innovation
management software to track and benchmark progress against industry norms.
Integrating innovation KPIs with corporate strategy ensures that they align with broader
organizational objectives.

Measurement Tool Data Requirements
PLM Systems Records of product development timelines,
features, and lifecycle stages.
Patent Databases Number of patents filed during the specified period.
Innovation Management | progress and completion rates of innovation
Software projects.
R&D Records Documentation ~ of  research  outcomes,

development milestones, and resources allocated.

Marketing and SalesRecords | pgtg on product launches, revenue generated
from new products, and market performance.

Press Releases and | official public communications of new product
Announcements introductions.
Profit Analysis Tools Profitability analysis of new products and services

introduced during the period.

KPI_RES. Local sourcing ratio

This KPI evaluates the proportion of procurement sourced locally, reflecting supply
chain flexibility and resilience. It is especially significant in industries like manufacturing
and energy, where supply chain disruptions can have a significant impact. Smaller
companies often have localized sourcing by necessity, while larger firms may pursue it
strategically to mitigate global supply risks. Its categorization as a Sustainability-
Specific Policy KPI highlights its role in promoting both resilience and sustainability
through regional sourcing strategies.

KPI_RES. Local sourcing ratio

Description Measures the proportion of the organization’s total sourcing that
comes from local suppliers, reflecting its commitment to supporting
the local economy, reducing supply chain complexity, and lowering
environmental impact through shorter transport distances.

Study What proportion of sourcing is from local suppliers within the region?

questions How has the local sourcing ratio changed over time?
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To increase the use of local suppliers where feasible, enhancing
supply chain resilience, supporting the local economy, and reducing
the environmental footprint associated with long-distance
transportation.

Objective

Scope Relevant for procurement and supply chain departments, especially
in sectors like manufacturing, food production, and energy where
local sourcing can contribute to sustainability and resilience.
Applicable across all company sizes seeking to balance cost
efficiency with regional supplier engagement.

Formula Local Sourcing Ratio = (Total Spend on Local Suppliers / Total
Sourcing Spend) x 100

Target  and | - Low Local Sourcing: <30% of total sourcing from local suppliers
values - Moderate Local Sourcing: 30-60% from local suppliers
- High Local Sourcing: >60% from local suppliers.
Targets should be set based on industry standards and strategic
goals for local supply chain support.

Benefits | | Reduces supply chain risks and supports local economies.
Value Enhances sustainability by minimizing transportation emissions.
proposition

Data Collection and Analysis Approaches and Methodologies

Drawing on SASB Supply Chain Standards and GRI 204: Procurement Practices, this
KPI measures the proportion of sourcing from local suppliers. Data is collected from
procurement records, supplier databases, and ERP systems. Metrics assess the
percentage of total sourcing expenditure directed locally, which supports regional
economic development and reduces supply chain vulnerabilities. Smaller firms may
conduct supplier reviews annually, while larger companies leverage SCM tools for real-
time monitoring.

Measurement Tool Data Requirements
ERP Systems Records of procurement activities and supplier
locations.
Procurement Software Data on spending allocated to local suppliers.
SCM Platforms Geographic distribution of suppliers and supply

chain length analysis.

Supplier Database Details on supplier locations, classifications, and
contributions to overall procurement.
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Financial Records Expenditure breakdown, highlighting costs incurred
with local vs. non-local suppliers.

KPI_RE6. Cybersecurity actions implemented

This KPI assesses the breadth and effectiveness of cybersecurity measures adopted to
protect against digital threats. With the increasing reliance on connected systems, it is
crucial across all sectors but varies in complexity and scope. Smaller firms may
implement basic measures, while larger organizations often deploy comprehensive
cybersecurity frameworks. Categorized as a Generic Policy KPI, it underscores the
universal importance of cybersecurity in maintaining resilience against digital
vulnerabilities.

In ANNEX 12 a list of cybersecurity actions is presented.

KPI_RE6 Cybersecurity actions implemented

Description | Measures the effectiveness and frequency of actions taken to improve
and maintain cybersecurity within the organization. It tracks the number
and type of proactive and reactive cybersecurity measures, reflecting
the organization’s commitment to protecting its digital assets, data,
and operational systems from cyber threats.

Study How many cybersecurity measures have been deployed in the past
questions | year?
How effective are these measures in mitigating cyber threats?

To monitor and enhance the organization’s cybersecurity posture by
Objective | assessing the implementation of security actions, such as regular
updates, vulnerability assessments, and incident response measures.

Scope Applicable to all areas of the organization that handle digital
information or have connected systems, including IT infrastructure,
data storage, production systems, and supply chain networks.

Relevant across all industries, especially critical for sectors with

sensitive data or high connectivity (e.g., finance, healthcare,
manufacturing).

Applicable to small, medium, and large enterprises, with the flexibility to
adjust action frequency and depth based on organizational complexity.

Formula Cybersecurity actions compliance rate=
Number of completed cybersecurity actions /
total number of recommended cybersecurity actions x100

Target and | - Low Compliance: Less than 60% of recommended cybersecurity
values actions completed*.
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- Moderate Compliance: 60-80% of recommended cybersecurity
actions completed.

- High Compliance: Over 80% of recommended cybersecurity actions
completed.
Targets can be customized based on organizational goals, with yearly

milestones to ensure continuous improvement in cybersecurity
measures.

Benefits | | Protect sensitive data and maintains business continuity.

value Build trust with clients and partners by demonstrating robust
proposition | cybersecurity.

Data Collection and Analysis Approaches and Methodologies

Aligned with 1SO 27001 and the U.S. National Institute of Standards and Technology
(NIST) cybersecurity Framework, this KPI tracks the adoption of cybersecurity
measures, including incident prevention, detection, and response capabilities. Data
sources include cybersecurity incident logs, vulnerability assessments, and IT policy
records. Organizations use cybersecurity management platforms to document
actions like employee training, software updates, and penetration tests. Smaller firms
often rely on external audits, while larger enterprises use advanced tools like security
information and event management (SIEM) systems for continuous monitoring.

Measurement Tool Data Requirements

Cybersecurity Action | pacord of all actions taken, including updates, patches,
Log vulnerability assessments, and employee training sessions.

Documentation of completed actions with dates and
responsible personnel.

IT Management | |ist of recommended cybersecurity actions (e.g., software
System or | updates, firewall configurations, access control checks).
:I);tt)fe;:;curity Alerts for overdue or pending actions.

Incident Records Detailed reports on cybersecurity incidents, responses, and

remediation steps taken (e.g., log of breach responses).

KPI_RE7. Operational downtime and recovery time

This KPI measures the average duration of downtime and the time required to recover
from disruptions, providing insights into operational stability and resilience. It is
particularly critical in sectors like logistics and manufacturing, where downtime directly
affects productivity. Smaller firms may track this KPI manually, while larger
organizations typically rely on automated systems. As an outcome-level KP|, it reflects
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the real-world impact of resilience strategies and is categorized as Scenario-Related
due to its sectoral and organizational variability.

KPI_RE7. Operational downtime and recovery time

Description Measures the average amount of time the organization’s operations
are disrupted and the time taken to resume normal functioning after
an interruption. This KPI reflects the organization's operational
resilience and its ability to manage and recover from unexpected
downtime effectively.

Study What is the average downtime during operational disruptions?

questions How quickly can the organization recover and resume operations?

To minimize operational downtime and improve recovery time,
Objective ensuring that disruptions have minimal impact on productivity and
overall business continuity.

Scope Applicable to all critical operations and departments where
downtime could significantly impact productivity, customer
satisfaction, and revenue. Relevant across various industries,
including manufacturing, logistics, healthcare, and IT services.
Suitable for companies of all sizes aiming to enhance resilience.

Formula Average Downtime= (Total Downtime Hours in a Period / Number of
Downtime Events)
Average Recovery Time = (Total Recovery Time in a Period / Number
of Recovery Events)

Target and | - Low Resilience: Average downtime >10 hours per event and
values recovery time >5 hours.
- Moderate Resilience: Average downtime 3-10 hours per event and
recovery time 2-5 hours.
- High Resilience: Average downtime <3 hours per event and
recovery time <2 hours.
Targets depend on industry standards and operational criticality.

Benefits | | Reduces revenue losses and maintains customer satisfaction
Value during disruptions.
proposition Enhances operational efficiency and resilience.

Data Collection and Analysis Approaches and Methodologies

This KPI measures resilience by assessing the average downtime and time to recovery
after disruptions. Data collection aligns with 1SO 22301: Business Continuity
Management, using incident logs, maintenance records, and operational dashboards.
Metrics include mean downtime duration and recovery rates, which are normalized
against production schedules or critical operation benchmarks. Smaller organizations
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may track manually, while larger firms integrate real-time monitoring through
industrial IoT (lloT) and predictive maintenance platforms.

Measurement Tool

Data Requirements

Incident Management
Systems

Detailed incident logs, including cause, duration, and
resolution of downtime events.

and Recovery Software

ERP Software Operational records and downtime reports integrated with
production schedules and system availability data.

Maintenance Maintenance logs, including planned maintenance

Management Systems | schedules and records of corrective actions.

Business Continuity | Recovery activities and time tracking for each incident,

including response initiation and resolution timestamps.

Risk Management

Risk assessment data linking potential threats to actual

System downtime and recovery scenarios.

Summary of Data Collection Tools

To ensure accuracy and consistency, organizations typically use several core tools
across these methodologies:

- Risk Management Software: Centralized platforms for documenting and tracking
risk assessments, mitigation actions, and incidents.

- ERP and SCM Systems: ERP and SCM systems support data collection on
suppliers, downtime, and recovery metrics.

- Innovation and IP Management Tools: R&D tracking software, patent databases,
and PLM systems are key for capturing data on new products, services, and
intellectual property.

- Incident and Maintenance Management Systems: Tools that document
operational downtime, maintenance schedules, and incident reports are
essential for calculating average recovery times and identifying areas for
improvement.

- loT-Enabled Tools and Al-Driven Analytics for Real-Time Monitoring and
Predictive Insights.

Other resources and tools

- 1SO 9001:2015 - Quality Management Systems — Requirements
https://www.iso.org/standard/62085.html

- 1SO 22300:2021 - Security and Resilience — Vocabulary
https://www.iso.org/standard/50066.html

- ISO 28000:2022 - Security and Resilience — Security Management Systems -
Requirements
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https://www.iso.org/standard/79612.ntml

- 1SO 31000:2018 - Risk Management — Guidelines
https://www.iso.org/standard/65694.html

- ISO 22301:2019 - Security and Resilience — Business Continuity Management
Systems — Requirements
https://www.iso.org/standard/75106.html

- NIST Cybersecurity Framework 2.0 (2024)
https://www.nist.gov/cyberframework

- SASB Standards for Supply Chain Flexibility and Innovation Metrics (2018)
https://www.sasb.org/standards/download/

4.4. Summary of the Structure of the Framework

To conclude the chapter, Table 5 summarizes the modular structure of the I5.AF,
consolidating the categorization of KPIs across the three pillars. It outlines the dual-
layered approach of Core and Scenario-Related KPIs, emphasizing the framework’s
adaptability to diverse organizational contexts.

Table 5 Summary of the structure of the framework

Impact | Core KPIs Scenario-related KPIs

areas

HC KPI_HC1. Technology adoption for | KPI_HC5. Employee turnover rates
human-machine collaboration KPI_HC6. Workplace accidents |
KPI_HC2. Training and re-skilling | incidents
opportunities KPI_HC7. Ergonomic design and tools
KPI_HC3. Comprehensive | kp|_HC8. Diversity ratio
GBS pelsbeing and KPI_HCS9. Inclusivity programs
satisfaction index effectiveness
KPITHC4' I?epresentotion in KPI_HC10. Job crafting
decision-making roles
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SuU KPI_SULl. Investment in and | KPI_SU3. Energy consumed
development of new technologies | kpI_su4. Wwaste diverted from
for sustainability disposal

KPI_SU2. Regulatory compliance | kpj_sus. Use of renewable energy
rate and number of initiatives | goyrces

beyond compliance KPI_SU6. Waste generated and its

composition

KPI_SU7. Products designed for
Modularity, Repair, and Repurposing
KPI_SU8. Products with traceability
features implemented

KPI_SU9. Water use

KPI_SU10. GHG emissions

KPI_SUI11. Reduction of raw material
consumption

RE KPI_REIL. Risk assessment | KPI_RE3. Risk mitigation strategies
effectiveness implemented

KPI_RE2. Alternative sourcing | KPI_RE4. New products/services/
options patents introduced

KPI_RES. Local sourcing ratio

KPI_RE6. Cybersecurity  actions
implemented

KPI_RE7. Operational downtime and
recovery time

The summary table captures the essence of the framework’s design: a balance
between standardization and flexibility. Core KPIs provide a universal foundation,
ensuring consistency in assessing alignment with 15.0 principles. Scenario-Related KPIs
introduce customization based on factors like company size and sectoral requirements,
enabling tailored assessments. This structure ensures that the framework remains
robust yet adaptable, addressing both strategic and operational dimensions. It serves
as a guide for organizations to navigate their 15.0 journey effectively, catering to unique
contexts while maintaining alignment with overarching principles.
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5. APPLICATION SCENARIOS AND SCORING MECHANISM

5.1. Variables for the Definition of Application Scenarios

The specific application scenario will be defined based primarily on the variable of
company size. This core variable will guide the customization of the framework,
ensuring that the approach aligns with the resources, technological capacity, and
strategic goals of each organization. Additionally, variables related to industrial sector
and other contextual factors that may emerge will be considered on a case-by-case
basis, allowing for flexibility and adaptation to the unique needs and characteristics of
each UC. Different sectors, such as manufacturing, energy, automotive, aerospace, and
logistics, have unique characteristics, regulatory requirements, and operational
challenges, that in some cases could require further adaptation of the AF according to
each scenario. For example, in manufacturing, the human-centricity module may
emphasize ergonomic improvements and skill-based training, while in healthcare, it
might focus on employee well-being and patient-centered innovations. Similarly, the
framework allows adaptations based on company size; as an example, large
enterprises can apply advanced KPIs for complex supply chain resilience, while smaller
companies might prioritize foundational measures to improve basic operational
flexibility.

This tailored approach ensures that the implementation plans are relevant, flexible, and
capable of maximizing the benefits of 15.0 principles across diverse UCs

Definition of Company Size Categories

In the European Union, companies are categorized by size based on specific criteriq,
including the number of employees, annual turnover, and balance sheet total. Here's a
breakdown of the definitions according to EU standards, with additional distinctions for
startups/spin-offs, SMEs, and large companies:

Startups/Spin-Offs

Startups and spin-offs are typically newly created companies focused on bringing
innovative products or services to market. Spin-offs are often formed by an existing
organization to pursue a new business line or research outcome. Emphasis on
innovation, adaptability, and potential for high growth. Startups and spin-offs often
seek external funding from venture capital or public funding programs.

Criteria: These companies are often in early-stage development, may have fewer than
10 employees, and have limited revenue compared to more established companies.
They are generally unprofitable in the early years, focused on rapid growth and scaling.

SMEs (Small and Medium-sized Enterprises)

SMEs are companies that fall within specific size limits defined by the EU, which include
micro, small, and medium-sized businesses. SMEs make up the majority of businesses
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in the EU, known for their flexibility, regional economic impact, and specialization. They
often face more resource constraints than large companies but are critical to
innovation and job creation in local economies.

Criteria:

- Micro-enterprise: Fewer than 10 employees and annual turnover or balance sheet total
not exceeding €2 million.

- Small enterprise: Fewer than 50 employees and annual turnover or balance sheet total
not exceeding €10 million.

- Medium-sized enterprise: Fewer than 250 employees and annual turnover not
exceeding €50 million, or balance sheet total not exceeding €43 million.

Large companies

Large companies exceed the thresholds set for medium-sized enterprises in terms of
number of employees, turnover, or balance sheet total. Large companies have
extensive resources, economies of scale, and a significant market presence, often
operating across multiple regions or countries. They typically have more structured
operations and established processes for research, development, and international
expansion.

Criteria: More than 250 employees and/or annual turnover exceeding €50 million or
balance sheet total exceeding €43 million.

5.2. Scoring Mechanism for the I5.AF

The preliminary version of the I5.AF suggests a two-tiered scoring mechanism to
evaluate companies’ alignment with 15.0 principles and their level of implementation of
5.0 practices. This approach ensures a comprehensive understanding of an
organization’s strategic alignment and operational maturity.

5.2.1. Alignment with 15.0 (Core KPI scoring)

Alignment with 15.0 is measured through the Core KPIs, which represent the
foundational metrics essential for all companies to assess their adherence to 15.0
principles across the three pillars: Human-Centricity, Environmental Sustainability, and
Industrial Resilience. As described in the previous chapter, each Core KPI is assessed
based on predefined target values, with performance categorized into three levels: High
(Optimal), Moderate, and Low (Concerning). As a reminder, here are some examples:
= KPI_HC1 (Technology adoption): High performance reflects extensive
deployment of collaborative tools with >70% of employees trained and high
employee usability scores, while low performance indicates limited adoption

and training.
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= KPI_SU2 (Regulatory compliance): High performance requires 100% regulatory
compliance plus at least three initiatives beyond compliance, whereas low
performance reflects <90% compliance.

= KPI_RE1 (Risk mitigation): High performance involves mitigating >80% of
identified risks.

The overall alignment is then calculated based on the proportion of Core KPIs achieving
high performance:

» High Alignment: >70% of Core KPIs achieve high performance.
» Moderate Alignment: 40-70% of Core KPIs achieve high performance.
* Low Alignment: <40% of Core KPIs achieve high performance.

This alignment score provides a standardized benchmark for assessing whether a
company is strategically aligned with the human-centric, sustainable, and resilient
principles of 15.0.

5.2.2. Level of Implementation with Respect to 15.0 (Scenario-Related KPI Scoring)

The level of implementation with respect to 15.0 is assessed through the Scenario-
Related KPIs, which measure specific practices and outcomes tailored to the
organization’s size, or industrial sector. These KPIs complement the Core KPIs by offering
insights into how effectively a company operationalizes 15.0 principles.

Each Scenario-Related KPI is scored based on the target and values defined in section
4 of the present document. The overall implementation level is determined by
aggregating the scores of all applicable Scenario-Related KPIs. This score reflects the
organization's operational maturity in applying 15.0 principles, classifying it into one of
three implementation levels:

o HighImplementation: >80% of scenario-related KPIs achieve high performance.

e Moderate Implementation: 40-80% of scenario-related KPIs achieve high

performance.
e Low Implementation: <40% of scenario-related KPIs achieve high performance.

The output of the scoring mechanism described should be to provide companies with
an assessment on the maturity level they reached regarding 15.0 principles and
practices, including actionable insights to:

Identify gaps in strategic alignment and operational maturity.
Prioritize improvements in Core KPIs for alignment and Scenario-Related KPIs for
implementation.
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Progress through defined maturity levels, supporting continuous growth toward
15.0 excellence.

This dual-structured scoring system, grounded in clear target values and tailored
methodological approaches, ensures that the 15.AF remains adaptable to various
industries and organizational contexts, supporting incremental and strategic progress
towards 15.0 goals.

5.3. Preliminary Analysis of the Feasibility of I5.AF

The feasibility of the 15.AF is grounded in its ability to address practical barriers to
implementation while leveraging identified success factors. The following sections
provide a preliminary analysis of these considerations, drawn from workshops with
companies, EU stakeholders, and AB members.

5.3.1. List of Potential Barriers to Implementation of I5.AF

During workshops with UCs, several barriers to the effective implementation of 15.AF
were highlighted. One of the most common issues raised was time and resource
constraints, especially among small and medium-sized enterprises (SMEs). These
organizations often lack the dedicated personnel, financial resources, or technological
tools necessary to conduct structured data collection processes or implement new
evaluation methodologies. For smaller companies, time limitations often prevent a full
commitment to the framework, as the perceived costs in terms of effort and resources
may outweigh the immediate benefits.

Another significant barrier relates to the perceived irrelevance or subjectivity of some
KPIs, depending on company size or sector. Startups and micro-enterprises, for
instance, may find it difficult to justify the applicability of certain KPIs, particularly those
requiring in-depth assessments like employee turnover or advanced risk management.
In these cases, KPI evaluations are often handled informally by management, leading
to inconsistencies and subjective interpretations that can undermine the credibility of
the framework.

Language barriers also pose challenges, particularly for multinational organizations or
companies operating in linguistically diverse regions. Translating KPIs and survey tools
into multiple languages is not only resource-intensive but may also introduce
discrepancies in interpretation, complicating cross-border comparisons and
standardization efforts.

Moreover, the generalization of KPIs across sectors presents difficulties. Industries with
unique operational characteristics, such as aerospace or energy, require tailored KPIs
to reflect their specific regulatory and operational demands. For example, tightly
regulated sectors may struggle to adapt generalized KPIs without additional
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customization, while organizations heavily reliant on subcontractors face challenges in
acquiring reliable data from external sources.

Smaller firms frequently expressed concerns about bureaucratic hurdles and the
rigidity of structured frameworks. The absence of clear guidance on how data would be
utilized, combined with potential survey fatigue, may deter organizations from
engaging fully with I5.AF. Furthermore, companies operating in volatile markets, where
short-term survival often takes precedence over long-term strategic alignment, may
deprioritize framework implementation. Specifically, regarding the sustainability
reporting initiatives (e.g. CSRD), a recently published study from KNOWIT underlines that
a significant identified barrier for their implementation is the lack of clarity regarding
reporting requirements. Companies often face challenges in understanding the
specific information needed for compliance, leading to uncertainty and potential
delays in implementation. This ambiguity can result in inconsistent reporting practices
and hinder the effective adoption of frameworks like I15.AF.

Additionally, the complexity of data collection poses substantial challenges. Data is
frequently dispersed across various sources and collected manually, making the
process labor-intensive and prone to errors. This complexity can deter companies from
fully engaging with comprehensive AFs, as the effort required may outweigh the
perceived benefits (KNOWIT 2023).

5.3.2. Potential Success Factors for the Adoption of I5.AF

Despite these barriers, several key factors emerged that could facilitate the adoption
and successful implementation of I5.AF. The framework’s modularity is one of its
greatest strengths. By allowing companies to begin with Core KPIs and eventually
incorporate Scenario-Related KPIs, 15.AF offers an adaptable approach that
accommodates varying levels of 15.0 maturity, organizational size, and sector-specific
needs. This flexibility ensures that companies can adopt the framework at their own
pace, making it less daunting for those with limited resources or experience.

The alignment of 15.AF with broader EU policy goals, such as the European Green Deal
and digital transition strategies, provides another strong incentive for adoption.
Companies that align their practices with these initiatives not only improve their
sustainability and technological capabilities but also enhance their competitiveness in
increasingly regulated markets. Furthermore, I15.AF's focus on actionable KPIs ensures
that companies can track tangible outcomes, enabling them to identify gaps,
implement improvements, and demonstrate measurable progress.

Collaboration between industry stakeholders, government entities, and academia was
identified as a critical enabler for the success of 15.AF. Workshops emphasized the
importance of fostering a supportive ecosystem that provides the guidance, resources,
and validation needed for companies to adopt the framework effectively. This
collaborative environment also ensures that the framework evolves in response to real-
world challenges and opportunities, maintaining its relevance across diverse contexts.
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Scalability is another significant success factor. By starting with a baseline evaluation
and expanding the scope of assessment as companies grow in maturity and capability,
I5.AF allows organizations to scale their commitment to 15.0 principles over time. This
approach minimizes initial implementation burdens while maintaining long-term
relevance.

Finally, the value proposition of I5.AF was identified as a critical area of potential.
Stakeholders suggested that the framework could evolve into a certification
mechanism for 15.0 readiness. Such certification could enhance a company’s
reputation, attract investment, and provide a competitive edge in global markets. While
this idea remains in its early stages, it represents an exciting avenue for further
development during the project, showcasing how I5.AF could provide not only strategic
insights but also tangible benefits for participating organizations.

In summary, while the implementation of I5.AF faces notable barriers, its flexible and
scalable design, alignment with EU policy goals, and potential as a certification tool
position it as a valuable asset for companies seeking to align with 15.0 principles. By
addressing these challenges and leveraging the identified success factors, the
framework can become a transformative tool for driving human-centric, sustainable,
and resilient industrial practices.
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6. CONCLUSIONS

The preliminary I5.AF, developed within the PROSPECTS 5.0 project, represents a
foundational tool for aligning industrial practices with the principles of 15.0. By
integrating human-centricity, environmental sustainability, and industrial resilience
into its structure, the framework underscores the need for a balanced approach to
technological advancement, emphasizing ethical, social, and environmental
considerations. Its modular design provides scalability and adaptability, catering to
organizations of varying sizes and sectors.

The framework introduces a dual-layered scoring mechanism to assess both strategic
alignment and operational maturity. Strategic alignment is measured through Core
KPIs, which are universally applicable and reflect an organization’s commitment to 15.0
principles. Operational implementation is assessed through Scenario-Related KPls,
which adapts to company-specific variables such as size and, in some cases, sectoral
context.

The Core KPIs have been carefully selected to represent the most critical dimensions of
15.0 principles, ensuring their relevance across all application scenarios. These KPIs
include:

1. Technology adoption for human-machine collaboration (KPI_HC1): Captures the
organization’s integration of collaborative technologies and their usability for
workers. This KPI demonstrates a commitment to leveraging technology to enhance
worker capabilities while prioritizing usability and training.

2. Training and re-skilling opportunities (KPI_HC2): Reflects the organization's
investment in workforce adaptability through training, a cornerstone of resilience
and innovation.

3. Comprehensive employee well-being and satisfaction index (KPI_HC3): Measures
employee satisfaction and engagement, underscoring the importance of human-
centricity in industrial contexts.

4. Representation in decision-making roles (KPI_HC4): Highlights inclusivity and
empowerment by evaluating employee participation in organizational decision-
making.

5. Investment in and development of new technologies or initiatives for
sustainability (KPI_SU1): Tracks organizational commitment to sustainability
through targeted investments in green technologies and practices.

6. Regulatory compliance and initiatives beyond compliance (KPI_SU2): Reflects

adherence to environmental standards and voluntary efforts to exceed compliance,
emphasizing sustainability leadership.

7. Risk assessment effectiveness (KPI_RE1): Evaluates the organization's ability to
identify and address potential risks, a fundamental aspect of industrial resilience.

8. Alternative sourcing options (KPI_RE2): Measures the availability of alternative
suppliers to ensure supply chain flexibility and continuity.
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These Core KPIs provide organizations with a benchmark for assessing their alignment
with 15.0 principles, offering a standardized approach to strategic evaluation. Their
inclusion reflects feedback from workshops with UCs, which highlighted their universal
relevance and feasibility for implementation across diverse organizational contexts.

In contrast, the Scenario-Related KPIs address specific operational aspects that vary
based on organizational size and sector. These KPIs allow for deeper insights into areas
critical to certain companies, providing a more nuanced assessment. For instance:

* Human-centricity scenario-related KPIs: These include metrics like job crafting,
ergonomic design, and inclusivity program effectiveness, which vary in relevance
based on organizational focus and workforce characteristics.

e Environmental sustainability scenario-related KPIs: These encompass measures
such as energy efficiency, waste management, and water use, which are highly
dependent on the industrial sector and the organization’s operational scale.

e Industrial resilience scenario-related KPIs: These include cybersecurity measures,
local sourcing ratio, operational downtime and recovery times, which vary in
importance based on the company’s reliance on digital infrastructure and the
complexity of its supply chain.

The decision to categorize these KPIs as scenario-related stems from their variability in
applicability. Larger organizations with specialized operations may find these KPIs
critical, while smaller firms might prioritize simpler metrics. Additionally, sectoral
dynamics, such as regulatory requirements and industry-specific risks, further influence
the relevance of these KPIs.

The dual approach of Core and Scenario-Related KPIs ensures the framework’s
flexibility while maintaining its rigor. Companies can start with the Core KPIs to establish
their strategic alignment with 15.0 principles and then expand their assessment scope
to Scenario-Related KPIs for a detailed evaluation of operational maturity. This
modularity allows for incremental implementation, accommodating the unique
challenges and opportunities of each organization.

As the framework enters its testing and validation phase within the PROSPECTS 5.0
project, it will be refined based on real-world applications in diverse UCs. This iterative
process will play a critical role in enhancing its usability and adaptability, ensuring it
remains a practical tool for organizations of various sizes and sectors. The insights
gathered during this phase will not only strengthen the framework itself but also directly
inform the project's key outputs, such as the policy recommendations, guidelines for
15.0 implementation and the digital platform that aims to digitize the I5.AF. By aligning
the framework's structure and KPIs with tangible operational realities, these outputs will
be better equipped to support companies in adopting ethical, sustainable, and resilient
practices that reflect the evolving demands of 15.0. Ultimately, the framework serves as
a cornerstone of the project, facilitating a holistic transition to 15.0 principles while
ensuring measurable progress and actionable outcomes for stakeholders.
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8. ANNEXES

e ANNEX 1: ESG and SDG frameworks KPIs relevant for Industry 5.0

e ANNEX 2: Other existing frameworks (industrial sectors and EU projects) analysed

e ANNEX 3: Agenda workshop Bruxelles

e ANNEX 4: Agenda UC workshops

e ANNEX 5: Workshops’ guidelines

e ANNEX 6: Consent form for data processing

e ANNEX 7: Reporting tool

e ANNEX 8: Agenda workshops with Advisory Board members and EU projects’
stakeholders

e ANNEX 9: Survey on employee satisfaction (KPI_HC3)

e ANNEX 10: List of possible technologies or initiatives for sustainability (KPI_SUT)

e ANNEX 1I: List of possible initiatives beyond compliance with sustainability
regulations (KPI_SU2)

e ANNEX 12: List of possible actions on cybersecurity (KPI_RE6)
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COMMON ESG KPIS RELEVANT FOR THE I5.AF
Table 1 Common ESG KPIs relevant for the I5.AF.

ESG dimension KPIs KPIDESCRIPTION
ENVIRONMENTAL Carbon footprint Measures the total greenhouse gas emissions caused directly
and indirectly by an organization.
Energy consumption Records the amount of energy used, often with distinctions
between renewable and non-renewable sources.
Water usage Tracks the amount of water used and the efficiency of water use
within the company.
Waste management Measures the amount of waste generated and the effectiveness
of recycling and waste reduction initiatives.
SOCIAL Employee turnover rate Indicates the rate at which employees leave the company and
can highlight the company's workplace environment and culture.
Diversity and inclusion Metrics related to the workforce's composition in gender, ethnicity,
and other diversity indicators.
Health and safety Includes statistics on workplace accidents, injuries, and fatalities.
Community engagement | Measures the company’s involvement and investment in local
communities, including philanthropy, volunteering, and
community development programs.
GOVERNANCE Board diversity Looks at the board's composition in gender, ethnicity, age, and
background diversity.
Ethics and compliance Measures the adherence to laws, regulations, and standards,
noting violations or fines.
Executive compensation | Details the pay disparity between top executives and the average
worker, including bonuses and other compensation metrics.
Transparency Assesses the quality and frequency of disclosures related to
reporting financial and non-financial performance.

INDUSTRY 5.0 ALIGNMENT WITH SDG GOALS AND RELEVANT KPIS

Table 2 Industry 5.0 alignment with SDG goals and relevant KPIs

SDGs RELATION WITH 15.0 RELEVANT KPIs
Goal 9: Industry, | Industry 5.0 directly enhances this goal | Percentage of manufacturing value added
Innovation, and | by promoting advanced | in GDP: Measures the contribution of
Infrastructure manufacturing  technologies  that | manufacturing to the economy, emphasizing
improve infrastructure and innovation, | the importance of high-tech and sustainable
making industries and infrastructures | manufacturing sectors.
more  sustainable through smart | pesearch and development expenditure as
technology. a proportion of GDP: Indicates the level of
innovation and investment in developing new
technologies and products.
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Carbon intensity of manufacturing
industries: Tracks the reduction of
greenhouse gas emissions in manufacturing,
aligning  with  sustainable  production
methods.

Goal 8: Decent Work
and Economic Growth

The emphasis on human-centric
manufacturing in Industry 5.0 supports
creating quality jobs and promotes safe
and secure working environments,
contributing to sustained, inclusive
economic growth.

Employment in industry as a proportion of
total employment: Reflects the job
opportunities created by the industrial sector,
including advanced manufacturing.

Fatal and non-fatal occupational injury
rates: Important for assessing the safety and
health standards in the workplace, which
Industry 5.0 aims to enhance through better
human-machine collaboration.

Goal 12: Responsible
Consumption and
Production

Industry 5.0 encourages industries to
adopt  sustainable practices and
increase  resource  efficiency. It
emphasizes the reduction of waste and
the better use of resources, aligning
with the goal of ensuring sustainable
consumption and production patterns.

Material footprint per capita: Measures the
amount of primary materials required to
meet consumption demands, encouraging
more efficient use of resources.

Recycling rate, tons of material recycled:
Directly reflects the efficiency and
sustainability of resource use in production
processes.

Hazardous waste generated and proportion
treated: Assesses the impact of production
processes on the environment and the
effectiveness of waste management
practices.

Goal 13: Climate Action

Industry 5.0's focus on sustainability
helps in adapting to climate change
impacts, reducing emissions, and
promoting environmental
management systems in industrial
applications.

Greenhouse gas emissions per unit of value
added: A key metric for understanding how
much industrial processes contribute to
emissions and the effectiveness of measures
to reduce them.

Investment in clean technologies:
Quantifies the financial commitment to
developing and deploying technologies that
reduce environmental impacts.

Goal 7: Affordable and
Clean Energy

By integrating smart technologies in
industrial production, Industry 5.0 can
enhance energy efficiency and
promote the use of renewable energy
sources in manufacturing processes.

Percentage of energy from renewable
sources:

The proportion of total energy consumption
derived from renewable sources such as
solar, wind, and bioenergy.

Energy saving
integration:

through  technology

Amount of energy saved due to the
implementation of advanced technologies
and process optimizations, often measured
in megawatt-hours (MWh) or equivalent.
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RELEVANT EXISTING FRAMEWORKS OVERVIEW

As part of the existing framework review conducted within the project, a diverse range
of documents, including public deliverables from EU-funded projects, industry reports,
and academic studies, were analysed. These documents provided valuable insights
into the principles, methodologies, and indicators already in use across various
industrial sectors and impact areas. The analysis aimed to identify frameworks and
approaches relevant to the Industry 5.0 paradigm, focusing on the three core pillars:
human-centricity, sustainability, and resilience. The table presented below summarizes
the analysed documents, providing a brief description of each, along with the industrial
sectors and impact areas for which they are most applicable.

Table 2 Relevant existing frameworks overview

PAPER [ PUBLICATION

SHORT DESCRIPTION

INDUSTRIAL
SECTOR

IMPACT AREA

Sustainability and
Industry 4.0: Definition of

Identifies KPIs across environmental, economic,
and social areas. Current literature offers a flat set

Manufacturing

Sustainability
(economic,

centred digitalisation in
industrial environments:

processes in industrial environments,
incorporating human-centric principles and
addressing the transition from Industry 4.0 to

a Set of Key | of KPIs lacking sector-specific implementation environmental,
Performance Indicators | guidance. social)

for Manufacturing

Companies

SHOPACF The document outlines a KPI evaluation | Manufacturing/ | Human-
Enhancing worker- | methodology  for  assessing  digitalization | Smart Factory centricity

sustainability
assessment framework
for manufacturing
organizations

the triple bottom line, life-cycle stages, and 6R
principles.

A KPI evaluation
methodology — Industry 5.0. The Human Centric Digital Industry
(HCDI) KPI methodology is a KPI-based
framework assessing human-centric
digitalization in factories, balancing automation
with human involvement.
An index-based | Proposes a composite sustainability index using | Manufacturing Sustainability,

human-
centricity

FACTORIES OF THE
FUTURE
Multi-annual roadmap

for the contractual PPP
under Horizon 2020

Outlines technologies for sustainable, high-
performing EU factories, developed through
stakeholder consultations.

Manufacturing

environmental,
human, business

usability, safety, and ethics into Factory2Fit
solutions for new work practices.

Key Performance | Highlights the role of KPIs in Industry 4.0, linking | Manufacturing | ALL

Indicators and Industry | them to corporate social responsibility and

40 - A Socidlly | offering implementation recommendations.

Responsible Perspective

FACTORY2FIT D15 describes the initial work well-being | Manufacturing Human
framework that integrates user experience, Centricity

and innovation programme under grant agreement No 101135948
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D5 - Design and
evaluation  framework
and measuring tools.

D5.3 - Evaluation and
assessment of the pilots

D5.3 describes the user evaluation results from
Factory2Fit pilots carried out with the industrial
pilot partners Continental, UTC and Prima Power.

The Impact of Industry
4.0 Technologies on Key
Performance

Indicators for a Resilient
Supply Chain 4.0

Industry 4.0 technologies improve KPIs for supply
chain resilience.

Manufacturing
| Logistics

Resilience

metrics to disclose material impacts, aligning
sustainability  performance  with  financial

BRIDGES 5.0 Explores workforce skills for Industry 5.0 and | Manufacturing Sustainability /
DI Conceptudal impacts on employees, with a conceptual | / All Human-
framework of Industry framework for future testing. centricity /
5.0 to study workforce Resilience
skills (DRAFT)
HUMAN - Human | Defines performance indicators for industrial | Manufacturing Human-
Manufacturing trials using the Simplified ECOGRAI methodology. | /Aerospace [ | centricity
D7.1 Evaluation Furniture
Methodology

D7.2 presents the evaluation process templates.
D7.2 Evaluation Analysis
PROREGIO Introduces five steps for KPI framework | Manufacturing/ | Sustainability |/
D3.2: Operational KPI development: definition, classification, selection, | Aerospace Human-
evaluation framework interaction, and monitoring. centricity
Logistics 5.0 | Develops a decision-support model prioritizing | Logistics Sustainability /
Implementation Model | green logistics elements based on investment Human-
Based on Decision | and ROl goals. centricity
Support Systems
FENIX Assesses eleven pilot sites using a ‘learning by | Logistics Sustainability /
D5.4 Impact doing” approach to prepare logistics and Resilience
Assessment Report transport corridor services.
5G-LOGINNOV Evaluates economic, social, and environmental | Logistics Sustainability /
D3.4 Evaluation of social, | KPIs to measure project effectiveness. Human-
economic, and centricity /
environmental impacts Resilience
FESTA (Field opErational | Guides field operational test planning, execution, | Transport and | Sustainability /
teSt supporT Action) | and analysis, emphasizing standardization for | Mobility Human-
handbook cross-comparison. centricity
SASB  Standards - | It provides guidance for reporting sustainability | Automotive Sustainability  /
Automobiles factors critical to the automobile industry, Human-
Sustainability including fuel efficiency, emissions, product centricity /
Accounting Standard safety, and supply chain management. It offers Resilience
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outcomes to support informed decision-making
by investors and stakeholders.

lifecycle management, and the circular
economy, fostering sustainable manufacturing
practices and innovation in energy storage
technologies.

SASB Standards — Auto | Focuses on auto parts industry metrics like | Automotive Sustainability  /
Parts Sustainability | product safety, materials efficiency, and supply Human-
Accounting Standard chain sustainability. centricity /
Resilience
Trilateral Impact | Investigates  automation KPIs in  road | CCAM Sustainability [
Assessment Framework | transportation through stakeholder surveys. (automotive) Human-
centricity

For Automation in Road
Transportation -VTT
Report
AUTOPILOT - Evaluates IoT's value for cooperative driving using | CCAM
D.41 FESTA-based KPIs and research questions. (automotive)
Methodology for
Evaluation
CARTRE - Built on the work of the Trilteral ART Working | CCAM Sustainability [
D5.3 Societal impacts of Group: Defines KPIs for societal impact through a | (automotive) Human-
automated driving collaborative process. centricity
C-ROADS PLATFORM Assesses Day 1 C-ITS Services' impacts on user | CCAM Sustainability /
Evaluation and | @cceptance, safety, traffic efficiency, and socio- (automotive) Human-
assessment plan economics. centricity
LEVITATE - Societal Level | This report explores the societal impacts of | CCAM Sustainability [
Impacts of Connected | connected and automated vehicles (CAVs), | (automotive) Human-
and Automated | emphasizing safety, environmental sustainability, centricity
Vehicles and social equity. Relevant to Industry 5.0, it

provides insights into integrating automation
. . with human-centric and sustainable
Final Technical Report . -

transportation systems. The framework highlights

the importance of adaptive policy measures,

ethical considerations, and the potential for CAVs

to enhance resilience within transportation

networks.
SASB  Standards - | This standard outlines key sustainability metrics | Energy & | Sustainability /
Biofuels  Sustainability | for biofuel production, focusing on energy | utilities Human-
Accounting Standard efficiency, emissions, and land use. It aligns with centricity /

Industry 5.0 principles by  addressing Resilience

environmental sustainability through circular

resource management  and optimizing

renewable energy use. The metrics support

companies in benchmarking their sustainability

performance and integrating biofuels into green

industrial practices.
SASB Standards - Ful- | This document provides guidance on evaluating | Energy & | Sustainability /
cells and industrial | the environmental and social impacts of fuel cells | utilities Human-
batteries Sustainability | and industrial battery production. Relevant for centricity /
Accounting Standard Industry 5.0, it emphasizes waste reduction, Resilience
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Assessing the Impact of

Smart City Interventions:
Evidence from Espoo

Transformation Process

SASB Standards — Solar | Focused on the production and deployment of | Energy & | Sustainability
Technology solar technologies, this standard promotes the | utilities Human-
Sustainability adoption of renewable energy sources. Key areas centricity
Accounting Standard include material efficiency, emissions reduction, Resilience

and the social impact of solar installations. It

aligns with Industry 5.0 by integrating sustainable

and human-centric energy solutions into

industrial operations.
SASB Standards — Wind | This standard addresses the sustainability | Energy & | Sustainability
Technology impacts of  wind energy  technology | utilities Human-
Sustainability manufacturing and deployment. It includes centricity
Accounting Standard metrics for resource use, emissions, and lifecycle Resilience

management, promoting environmentally

friendly practices in the energy sector. The

relevance to Industry 5.0 lies in its alignment with

sustainable energy goals and fostering resilience

in renewable energy supply chains.
SPARCS Proposes a seven-step process to assess smart | Energy, Urban | Sustainability
A Comprehensive city interventions with a combined top-down and | mobility, Smart | Human-
Methodology for | bottom-up approach. City centricity

eCharge4bDrivers
DLl Study questions,
impact areas, and KPIs

Explains relations between study questions, tasks,
and data collection methodologies for project
KPIs.

Electric Mobility,
Energy

Sustainability
Human-
centricity

and  human-centricity
perspectives

Do industry 5.0 | Highlights modularity, human-centered | Renewable Sustainability
advantages  address | innovation, and hyper-connected networks | energy Human-

the sustainable | addressing sustainability challenges. centricity
development Resilience
challenges of the

renewable energy

supply chain?

A Holistic Digitalization | Proposes a digitalization KPI framework tailored to | Aerospace Digitalization
KPI _Framework for the | resource-constrained aerospace suppliers. Human-
Aerospace Industry centricity

A Study on  The | Develops KPIs for an aerospace company’s lean | Aerospace Sustainability
Development Of Key | manufacturing journey using benchmarks and Human-
Performance Indicators | communication improvements. centricity
(KPIs) at an Aerospace Resilience
Manufacturing

Company

The Industry 5.0 | Defines 15.0 as a framework for resilient value | ALL Sustainability
framework: viability- | creation, human well-being, and sustainability, Human-
based integration of the | spanning society, networks, and plants centricity
resilience, sustainability, Resilience
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(Bd A. Reyers 80 — 1030 Brussel)

-,

The times in the calendar are set in Central European Time (CET), ie in the (GMT+2) time zone.

The “Industry 5.0” paradigm seems to complement the ‘Industry 4.0" approach by specifically
putting research and innovation at the service of the transition to a sustainable,
human-centric and resilient European industry:

® Environmental dimension is aiming at eliminating fossil fuels, promoting energy efficiency,
use of nature-based solutions, regeneration of carbon sinks and restoration of biodiversity.
Regenerative features of industrial transformation are embracing circular economy and
facilitate restorative feedback loops as a key pillar of the design of entire value chains;

® Inherent social dimension is focusing on workers well-being, social inclusion and the
Introduction of technologies that complement human skills;

® Resiliency dimension, as a response to current disruptions (climate change, COVID-19,
- geopolitical conflicts), is being built through systemic transformation by improving
~Infrastructure Iinnovation alongside policy Innovation and by bringing together the
~ appropriate skills and collective intelligence.
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