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Abstract

The present paper investigates the relationship between the European Commission’s policy vision for standardisation and cur-
rent educational practices in European universities. The study is motivated by the following observation: although EU policy
documents emphasise the need for a human-centric and responsible approach to standardisation, including the integration of
ethical and societal considerations, recent research reveals that these aspects are largely absent in the teaching portfolios of
recognised standardisation educators in European universities. More so, the educators find it difficult to understand how to
assess or ensure that their teaching complies with the policy-invited orientation. This work examines the relevant EU policy
documents to understand how the notion of responsible standardisation is framed and proposes a solution that emphasises
the inclusion of specific values in standardisation education. This involves enlisting the rather abstract EU core values and
interests and translating them into more tangible and familiar concepts for educators, such as competencies, knowledge, and
skills, on the basis of a value-based Intended Learning Outcomes (ILOs) framework. Since ILOs are traditionally used for
aligning educational programmes with labour market and policy demands, they offer a practical tool for this transformation.
By identifying current knowledge gaps and proposing actionable solutions, this paper advances the discourse on responsi-
ble standardisation and lays the groundwork for implementing value-based education about standardisation, fostering the
development of educational models that reflect novel societal needs, ethical values, and support the EU’s political vision
for value-based standardisation.

Introduction

P4 Hristina Veljanova
hristina.veljanova@uni-graz.at In the most general terms, a standard (or a norm) establishes
a way of doing something, be it designing a product, imple-
menting a procedure, or providing a service, whereas stand-
ardisation is the process of developing standards (Spivak &
Brenner, 2001). In this broad sense, standards span across

millennia and encompass a multitude of different domains,
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ensuring efficiency, consistency, and organisation in human
affairs. In the contemporary industrial and academic worlds,
a standard is understood as a ‘document, established by con-
sensus and approved by a recognised body, [that] provides,
for common and repeated use, rules, guidelines or charac-
teristics for activities or their results, aimed at the achieve-
ment of the optimum degree of order in a given context’
(IS0, 2024). While the term ‘recognised body’ lacks a uni-
versally agreed-upon definition (particularly in the context
of the Technical Barriers to Trade Agreement—see Deli-
matsis, 2014), in practical terms, standards-setting is often
carried out by European National Standards Organisations
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(NSOs), European Standards Organisations (ESOs) such as
CEN, CENELEC, and ETS]I, international standard-setting
organisations (SSOs) such as ISO, or industrial consortia
such as IEEE, W3C, of 3GPP (Fomin, 2023, 241). Today,
these and other standardisation organisations play a crucial
role in developing and maintaining thousands of technology
and service standards, as well as in catering to the demands
of national and international policies.

Although the very phenomenon of NSOs/SSOs is rela-
tively novel in the history of standards, the recent EU policy
on standardisation invites the established practices that drive
the development of standards—arguably largely based on
the knowledge of the Industrial Age—to be revisited and
updated. With the advent and proliferation of digitalisation
and the penetration of information and communication tech-
nologies (ICT) to all walks of private life and business, the
new EU standardisation and industrial policies now call for
a turn towards a human-centric and value-based approach to
standardisation (European 2024e; Commission, 2022a)—a
relatively new and still somewhat nebulous idea that only
recently began to gain traction (Fomin et al., 2024b).

The aim of the present article is to contribute concep-
tually to the idea of value-based standardisation (VBS) by
framing it in the context of recent EU policies and the future
education of European standardisation professionals. Spe-
cifically, it seeks to justify the need for a standardised policy
tool that can translate new policy demands into actionable
educational guidelines and to propose such a tool in the
form of a provisional framework of value-based Intended
Learning Outcomes (VB ILOs) for education about stand-
ardisation. To achieve its aims, the article will consider the
current practices in standardisation education against the
background of new policy demands, draw on the successes
of relevant previous policy initiatives, and provide tentative
suggestions on integrating EU core values and interests into
this framework.

The article is structured as follows: the next section criti-
cally reviews the history of standards and standardisation
against the backdrop of the concepts of responsibility and
policy in order to assess the feasibility of the new strategic
priorities and the potential for European standardisation
to implement the policy-desired turn. Following this, the
section on the EU’s turn towards value-based and human-
centric standardisation presents this idea as articulated in
the policy documents and maps it onto the current educa-
tional landscape, noting that standardisation education still
requires adaptation to meet the policy vision. The subse-
quent section outlines a VB ILOs framework as a tool that
allows one to translate abstract value concepts and the notion
of human centricity into more specific skills, competencies,
and knowledge. This choice is then further justified by dis-
cussing the importance and effectiveness of competence
frameworks as standardised tools in bridging policy goals
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with educational outcomes. Finally, concluding remarks are
offered.

The history of standards:
from techno-economic drivers
to responsibility and values

Over centuries, standards have been evolving along with
the technological, social, and economic development of soci-
eties. By examining the historical examples, one can probe
into the concept of ‘responsible standards’ and the intricate
dependencies between standardisation and different domains
of life. Some important examples of early standards include
alphabets, standardised weights and measures in ancient
civilizations (e.g., in the Indus Valley—see Iwata, 2008),
standardised monetary systems (Kurke, 2021), laws (e.g.,
the Code of Hammurabi), architectural standards (e.g., the
Ancient Greek architecture—see Leonardis, 2016), military
standards (e.g., the standardised tactics and military equip-
ment of the Roman legions—see Bishop, 2006), and many
others.

Today’s international standardisation system was first
legitimised during the Industrial Age and is rooted in its
techno-economic traditions and societal developments.
Consider the expansion of railroads (Carr, 2004; Lee et al.,
2019), the rise of telecommunication technologies (e.g., the
telegraph—see Friedlander, 1995), and the shift from hand-
made goods towards mass production (Hoyt, 1919). Stand-
ardising rail gauges allowed one to expand transportation
networks, decrease transit times, and reduce transportation
costs (Gross, 2016), whereas the early technical, operational,
and tariff-related telegraph standards made the systems more
efficient, less prone to errors, and more accessible (Wenzl-
huemer, 2010). The shift towards mass production required
numerous new standards related to safety, quality control,
interchangeability of parts, production processes, and logis-
tics, among others. The challenges and opportunities brought
about by industrialisation also prompted the involvement of
policy in what had previously been mostly private capital
and technical expertise-driven efforts.

One of the first examples of what can be referred to as
responsible standardisation was the industrial and policy
response to the new dangers of the Industrial Age. Consider
the example of the risk of steam boiler explosions. Some
of these explosions were so powerful that factory buildings
were destroyed, and parts of buildings were thrown several
hundred metres into the air. Industrial workers were often
killed or seriously injured in these accidents (Uekotter, 2021,
56). The industry’s own interest in safe operations was so
great that private monitoring organisations were founded.
This marks the beginning of systematic technical standardi-
sation in Europe during the second half of the nineteenth
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century (Marburger, 1979, 193). As a result of the success
of these private monitoring associations, European states
increasingly relied on private expertise to define safety
standards. This blended model for the monitoring of haz-
ardous industrial plants would later emerge as the foundation
stone of modern product safety law in Europe (Vec, 2011,
25).

As industries, transportation, and communication net-
works scaled rapidly in the twentieth century, the need for
formalised and widely accepted standards became more
pressing. This led to the proportional growth in the num-
ber and importance of SSOs, which played a crucial role in
ensuring the safety, quality, and efficiency of the emerging
complex systems. In the second half of the twentieth cen-
tury, it became increasingly clear that the very standards
that laid the foundation for establishing regional and global
markets could also establish (technical) barriers hindering
market access. This is why a multilateral agreement on Tech-
nical Barriers to Trade was adopted under the Framework
of the General Agreement on Tariffs and Trade or ‘GATT’
(replaced by the World Trade Organisation in 1995) and
approved by the European Economic Community (Coun-
cil, 1979). After failed attempts to achieve a single mar-
ket by establishing uniform governmental regulations in a
top-down fashion (‘total harmonisation’), the Community
adopted a co-regulatory model that became known as ‘New
Approach’ (Council, 1985, 1). This regulatory model explic-
itly included private standardisation bodies into the process
of regulation (European Commission, 1985, 3). Under this
approach, the legislator would focus on defining essential
safety objectives (the ‘what’) while delegating implemen-
tation (the ‘how’) to standardisation organisations. This
marked a shift whereby standardisation became a tool for
implementing regulatory objectives. This system enabled
more efficient and faster standardisation in Europe (Zubke-
von Thiinen, 1999, 789). Following a positive evaluation, the
New Approach was further developed in 2008 into the New
Legislative Framework (NLF), which, along with Regulation
(EU) 1025/2012 on European standardisation, constitutes
the core of the EU’s legal framework for standardisation to
this day. The NLF helped support the EU’s response to the
rising demand for standardisation—a trend largely driven by
the rapid proliferation of ICT technologies and their increas-
ing complexity.

Whereas the mechanical industrialisation of previous
centuries had fuelled rapid growth in the demand for tech-
nological standards, the new surge driven by the expansion
of ICT has been even more dramatic. Unlike the industrial
era, where standards primarily addressed physical products,
the rise of digital technologies has introduced the need for
standardisation on an unprecedented scale and complexity.
This is not only due to the sheer volume of digital prod-
ucts, which have become ubiquitous, but also because of the

critical need for both horizontal interoperability (ensuring
that different devices, platforms, and services can function
together) and vertical interoperability (enabling integration
across different layers of digital infrastructure) (Van De Kaa
et al., 2011; West & Fomin, 2011). The growing importance
of standards was also captured in studies on regional and
global economic development. For example, a recent study
by ISO (2021, 14) reported a GDP increase of approximately
28% in the UK (analysis period: 1921-2013) and in Nordic
countries (1976-2016), resulting from the implementation
of standards across multiple domains.

While the regulatory function of standards and their con-
tribution to economic growth and technological advance-
ments have traditionally been in the focus of academic
research (Blind, 2025, 2004, 2016; Fomin et al., 2008;
Funk, 1998; Swann, 2010; Yao & Suttmeier, 2004), stand-
ards also have societal and ethical dimensions, as the choice
of adopting one standard over another can have a consider-
able impact on society, for better or worse (Edwards, 1998;
Edwards et al., 2009; Kammer, 2000). This aspect is com-
monly discussed in the context of what is known as respon-
sible standardisation, which, broadly speaking, refers to the
process of developing standards that are socially desirable
and sensitive to ethical principles and societal needs (Jakobs,
2020; Wiarda et al., 2022, 65; Wickson & Forsberg, 2015).
This approach emphasises not only technological aspects,
like quality, efficiency, and interoperability, but also ethical
values like societal welfare, justice, inclusion, transparency,
democratic participation, value-sensitive design, stakeholder
diversity (which is essential for incorporating as many dif-
ferent values, perspectives, and interests in standards as pos-
sible), and others. In this context, responsibility should be
conceived primarily in the moral sense—where each indi-
vidual is accountable for their actions (Jonas, 1984)—rather
than solely in legal terms. Moral responsibility entails a
commitment to fundamental ethical values, which go beyond
mere compliance with legal norms and regulations. In stand-
ardisation, this means that decision-makers, educators, and
policymakers should not only adhere to formal rules but also
consider the broader societal impact of standards and their
alignment with human values.

While the term ‘responsible’ has been commonly used in
the fields of research and innovation (Meijer et al., 2023),
as well as in business (e.g., ‘corporate social responsibil-
ity’—see Sen & Bhattacharya, 2001) for about two decades,
the notion of responsible standardisation has only relatively
recently begun to gain traction (see Wickson & Forsberg,
2015 for the first articulation). Tartaro (2024) links the con-
cept of responsible standardisation (RS) to the ‘fourth wave’
of standardisation, contrasting it with the three previous
ones, which primarily focused on technological issues (Yates
& Murphy, 2019). According to this perspective, the cur-
rent period of standardisation is characterised by intensified
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integration of societal, ethical, and environmental considera-
tions into standards (e.g., ISO 26000, ISO 14000, and SA
8000),! all of which fall under the purview of responsible
standardisation. This development is owed to several differ-
ent factors, including the emergence of complex socially dis-
ruptive technologies (e.g., artificial intelligence (AI), block-
chain, internet of things (IoT), etc.) that gave rise to new
ethical and societal concerns (e.g., the issues of machine bias
and epistemic opacity in Al—see Alvarado, 2023a, 2023b),
society’s increased dependency on technologies (Gibson
et al., 2007; Moser & Law, 1999; Rauhala & Topo, 2003),
new regulatory and policy requirements (Regulation [EU]
2024/1689), growing demand for corporate responsibility
(Carroll, 2021), and others.

Moreover, compared to the early days of SSOs and indus-
trial consortia, when the primary concerns were interoper-
ability and industry coordination, the widespread prolifera-
tion of ICT has brought up a new challenge—current users
routinely interact with complex standardised technologies
(e.g., computers, smart devices, etc.) while largely remain-
ing unaware of the thousands of standardisation decisions
that shape them (Jakobs, 2023; Shim et al., 2019) or the
profound implications of technological standards for safety,
privacy, health, economy, environment, and more (Feenberg,
2012; Timmermans & Epstein, 2010). In a way, the recent
emphasis on responsibility in standardisation urges us to
reexamine not only the very foundations of how standards
are developed, distributed, mandated, and controlled against
the background of the modern proliferation of technologies,
but also what the society should know about standards, given
the society’s ever-growing reliance on them. Currently, the
question of what exactly constitutes responsible standardisa-
tion remains an open one. We may conceive of it as a set of
evolving values and ideals, continuously shaped by schol-
ars, policymakers, and practitioners through the theory and
practice of standard-setting in different domains, rather than
something rigidly defined and readily applicable.

In the following section, we will frame the idea of respon-
sible standardisation within the context of EU policies. In
recent years, the European Commission has advocated for a

' An anonymous reviewer highlights the importance of distinguish-
ing between the content of a standard and its development process.
For instance, while the standards mentioned may incorporate societal,
ethical and environmental aspects, they may not have been devel-
oped explicitly with these considerations in mind. ISO 26000 could
be seen as an exception in this regard, though its direct influence has
been constrained by certifiability issues (see Bijlmakers & Van Cal-
ster, 2015). While we concede this point, we would argue that even
standards not originally developed with responsibility as a guiding
principle can steer industries towards more ethical and sustainable
practices. Moreover, the growing integration of ESG (Environmen-
tal, Social, and Governance) principles in general may reflect a shift
towards responsibility in practice, even if not explicitly in name.
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value-based approach to standardisation (European Commis-
sion, 2022a), which broadly aligns with the notion of respon-
sible standardisation presented above. The Commission’s
call also marks a shift away from the view of standards as
purely techno-economic tools—a perspective that is rooted
in Industrial-Age thinking and is increasingly insufficient for
addressing today’s societal and ethical challenges (Tartaro,
2024; Wickson & Forsberg, 2015). The new strategic priori-
ties, combined with the impending retirement of the current
generation of standardisation professionals (see Blind, 2019;
Blind & Drechsler, 2017), give rise to the vital question of
how to equip future professionals with the skills needed to
identify and address the ethical and societal dimensions of
standards.

Traditionally, labour skills geared towards policy pri-
orities and market demands have been cultivated through
educational institutions (Horwitch & Stohr, 2012; Lansu
et al., 2013). Both in Europe and globally, Intended Learn-
ing Outcomes (ILOs)—a concept discussed in the further
proceedings of this paper—have served as a framework
for integrating relevant skills, competencies, and knowl-
edge into curricula (O’Neill, 2015). Following the 1997
European Employment Strategy, the notion of individual
employability began to shape the orientation of educational
programmes, encouraging the adoption of selected ILOs
designed to improve the graduates’ prospects of entering
the labour market (Winterton & Turner, 2019).2 In parallel,
the development or accreditation of new or existing univer-
sity programmes increasingly involved assessing graduate
employability in terms of the programme’s alignment with
specific market or policy needs (Fomin et al., 2024a). This
approach—tailoring education to meet external demands—
requires first analysing broad policy and market demands,
such as the ‘call for responsible standardisation,” and then
translating them into specific knowledge or skills compo-
nents that can be embedded into educational programmes in
the form of ILOs (Fomin et al., 2024a; Lansu et al., 2013).

2 Although the idea of developing educational programmes to
enhance graduate employability has faced criticism (Winterton
& Turner, 2019), and its merits may be less evident in the case of
humanities (Louvel, 2007), graduate employability has nonetheless
become an established proxy for measuring the impact of higher edu-
cation. While in STEM programmes employability is more directly
tied to labour market demands and policy objectives, in the humani-
ties it tends to focus more on fostering competencies that influence
students’ transition from higher education to the workplace (Smith
et al., 2000, 385). In either case, the concept of employability may be
seen as supporting the broader aim of universities: to develop intelli-
gent and ethical citizens (Winterton & Turner, 2019) who are capable
of securing employment regardless of their specific field of study.
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EU’s turn towards human-centric
and value-based standardisation

The new strategic vision

In recent years, there has been an important shift in the EU’s
strategic vision on standardisation. While the traditional role
of standardisation has been to provide various technical
solutions, ensuring safety, quality, compatibility, and effi-
ciency across a multitude of different domains, the recent
EU policy documents call for the integration of aspects that
have generally not been part of the European standardisa-
tion agenda. For example, in the strategic policy document
An EU strategy on standardisation: Setting global stand-
ards in support of a resilient, green and digital EU single
market, which outlines the European Commission’s recent
initiative for a standardisation framework to enhance EU’s
global competitiveness, resilience, and sustainability, this
new vision is presented as follows: ‘The special status of the
European standardisation organisations comes with respon-
sibilities. More than ever, standards do not only have to deal
with technical components, but also incorporate core EU
democratic values and interests, as well as green and social
principles’ (European Commission, 2022a, 4).

The importance of standardisation in advancing EU inter-
ests, such as the resilience of the European single market,
sustainable development, digital transformation, fostering
innovation, and global competitiveness (European Commis-
sion, 2022a, 1, 5-6, 7), as well as promoting the EU’s core
values (European Commission, 2022a, 1, 2, 5-6, 10), such
as respect for human dignity and rights, freedom, democ-
racy, equality, and the rule of law, is consistently reiterated
throughout various sections of the recent European Stand-
ardisation Strategy document.® In one form or another, the
Commission’s urge for a more holistic approach towards
standardisation appears in other policy documents as well,
including The 2024 annual Union work programme for
European Standardisation (European Commission, 2024a),
Artificial Intelligence Act (Regulation [EU] 2024/1689), and
ICT standardisation priorities for the Digital Single Market

3 The Standardisation Strategy does not explicitly mention all of
these values, making only more general references to ‘EU values,’
‘democratic values,” and ‘social, environmental, and ethical values’
(see European Commission, 2022a, 2022b, 1, 4, 6). A more elabo-
rate statement on the content of European core values can be found in
the Treaty on European Union: ‘The Union is founded on the values
of respect for human dignity, freedom, democracy, equality, the rule
of law and respect for human rights, including the rights of persons
belonging to minorities. These values are common to the Member
States in a society in which pluralism, non-discrimination, tolerance,
justice, solidarity and equality between women and men prevail’
(European Union, n.d.).

(European Commission, 2016a). For instance, in the latter
document, the Commission states that

The actions to address the [new] challenges [in the
development of ICT standards] needs [sic] to ensure
a proper balancing in view of their compliance with
fundamental rights, as standardisation may have impli-
cations in this area. For instance, the actions need to
ensure full respect of the rights to private life and
personal data protection, and should also take into
account other fundamental rights, including freedom
to provide business and right to property. (European
Commission, 2016a, 3—4; emphasis in the original)

In short, the EU’s need to enhance its global competi-
tiveness, economic resilience, and strategic autonomy, along
with the evolving socio-technological and regulatory land-
scape more generally, has compelled the Commission to
issue several key development strategy documents, including
the European Standardisation Strategy (European Commis-
sion, 2022a). In this context, some of the prominent aspects
stressed by the Commission in the policy documents include
respect for fundamental rights and the European core values,
European interests (e.g., economic, strategic, and security
interests), the twin digital and green transition, and various
societal facets (e.g., gender responsiveness, cultural diver-
sity, inclusion, and accessibility, among others).*

The Commission’s new strategic vision and expectations
regarding standardisation follows more than a decade-long
debate on the competitiveness of European standardisation
in the global arena (see European Commission, 2025a for a
recent roadmap). Motivated by the notable success of Asian
players (China in particular) in engaging with international
and European standardisation organisations (OECD, 2005;
Suttmeier et al., 2006; Zaiiga et al., 2024), and tracing the
roots of that success to broad, highly successful educational
programmes (Hesser & De Vries, 2011; Jachia et al., 2020;
Kanevskaia, 2020; Puiu, 2020), the question arises of how
education about standardisation in Europe can be leveraged
to boost competitiveness to the desired levels (De Vries &
Egyedi, 2007; European Commission, 2016a; 2025a).

Some answers might be found in the Joint Initiative on
Standardisation (JIS), a soft law initiative that was meant
to modernise and speed up the European Standardisation
System. The propositions of the initiative could indirectly
contribute to improving education about standardisation,
particularly through stakeholder engagement and align-
ment with EU values (European Commission, 2016b).

* With respect to the twin transition, consider the ‘European Green
Deal’ (European Commission, 2023a) and the EU’s Digital Com-
petence Framework for Citizens (Vuorikari et al., 2022). For gender
responsiveness, see the EU Gender Action Plan (GAP) III (European
Commission, 2020).
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However, considering that this is not a direct solution to
the educational transformation challenge needed to boost
competitiveness to Asian levels, a more structured, long-
term educational initiative seems necessary to truly inte-
grate standardisation education into Europe’s industrial and
technological strategy. Nevertheless, the question regard-
ing competitiveness has not received satisfactory practical
answers in Europe, not even in the context of what can be
referred to as the ‘traditional’ technological view of stand-
ardisation, whereas the new human-centric and EU-value-
oriented policy imperatives for standardisation raise the edu-
cational transformation challenge bar even higher. In short,
there is a need to adapt and adopt the EU policy visions into
educational curricula across Europe.’

The current state of standardisation education
in Europe

Drawing on their domain expertise, some authors of this arti-
cle hypothesised that current educational practices related
to standardisation in Europe may not be aligned with recent
policy initiatives. Motivated by this assumption (Baird,
2021), we set out to gain a clearer understanding of the
extent of this potential issue. To that end, we adopted a con-
venience sampling approach to collect data through a survey
of European standardisation educators, complemented by a
series of follow-up interviews and sense-making sessions
with the educators. Respondents of the survey were nine
highly regarded European standardisation educators (univer-
sity professors in particular) representing partner universities
of the recently founded Horizon Coordination and Support
Action (CSA) project, aimed at promoting education about
standardisation in Europe.®

The findings of the survey suggest that at present the
European higher education experts in the field of research
and education about standardisation still largely adhere to
a more traditional conception of standardisation, focus-
ing predominantly on various technological domains (e.g.,

5> While the Strategy and other relevant documents promote a shift
towards value-based and responsible standardisation in a manner that
we find quite explicit, the Strategy notably does not extend its value-
oriented language to its section on education (European Commission,
2022a, sec. 6). We are grateful to an anonymous reviewer for drawing
attention to this point. We would like to make two clarifications in
response: (1) although the section does not mention values explicitly,
it does highlight the growing complexity of standardisation landscape
and the need for new skills—both of which align with the broader
policy vision outlined in the rest of the Strategy, and (2) the fact that
the Strategy promotes values in standardisation but does not read-
ily connect this to education illustrates a gap in the policy narrative,
which serves as a key motivation for this research.

% The project ‘Empowering Standardisation through Education in
Europe,” https://www.edudstandards.eu
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digital technologies, ICT, electronics, etc.), management,
economics, and law, with limited attention being paid to the
topics that align with the EU’s new vision of responsible
standardisation. For instance, out of nine respondents, each
representing a different European university and a teaching
programme or a course on standardisation, only three explic-
itly indicated covering gender issues’ in standardisation (see
Table 1). Five other educators responded negatively, while
the remaining one only provided material recommendations.
The situation is comparable when it comes to teaching green
and digital skills, with only one respondent reporting cover-
ing digital skills in the context of standardisation and one
only planning to teach standards that specifically serve sus-
tainable development goals (SDGs) in the future.

In contrast, eight out of nine respondents indicated that
they do, at least to some extent, address related societal
facets (for example, the impact of technologies on society),
although the survey responses do not make it very clear what
the exact depth and breadth of these facets are in the lectures
on standardisation. With respect to European interests, only
two respondents reported covering them. Two others either
gave a negative response or did not answer the question,
while the remaining five respondents indicated that they
do not address European interests ‘directly,” ‘explicitly,” or
‘specifically’ in their teaching. While the teaching domains
and contents vary among the respondent universities to
some degree, the overall responses suggest that the current
educational landscape of European standardisation does
not yet align with the EU’s vision. At present, most of the
surveyed educators do not address green and digital skills,
gender issues, or European interests, and no single educator
addresses all of the relevant aspects.

The survey results were complemented with targeted
discussions involving representatives from international
organisations (ISO) and European organisations (CEN/
CENELEC, ETSI), as well as with interviews with education
professionals and experts from several national standards
organisations (Table 2). In total, 12 semi-structured inter-
views were conducted, with an average duration of 60 min.

7 An anonymous reviewer points out that since gender issues are
part of societal concerns more generally, they should not be seen as
equally significant, with the latter being considerably more important.
While we agree with this perspective, our decision to include gender
responsiveness separately in the survey is motivated by three reasons:
(1) from an ethical standpoint, gender equality is a critical and cross-
cutting dimension of overall human equality, which is a fundamental
value, (2) our work is influenced by standardisation policy, which has
increasingly focused on gender-responsive standards in recent years
(see UNECE, 2022), and (3) gender responsiveness is explicitly iden-
tified as a key criterion for evaluating the pilots developed under the
project ‘Empowering Standardisation through Education in Europe,’
which is the EU’s recent initiative aiming to enhance standardisation
education.
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Table 1 Overview of policy-
driven topics addressed in
teaching across universities

Respondent
Specific topics

Ul U2 U3 u4 us [8[9 u7 ug u9

EU INTERESTS (2)

GENDER RESPONSIVENESS (3)

SOCIETAL FACETS (8)
GREEN SKILLS (1)
DIGITAL SKILLS (1)

M M v M M M v
v M v v
v v v v v v v v
v M M
v

v/ — The topic is addressed in teaching.

M — The respondent indicated being aware of teaching materials on the topic (or a related topic) but does

not address the topic explicitly

Table 2 Summary of Interview Participants

Interviewee type Country of origin

Practitioner Ireland

Lecturer Ireland

Lecturer Ireland
Practitioner Italy
Lecturer/Practitioner Italy
Lecturer/Researcher The Netherlands
Practitioner The Netherlands
Lecturer Germany
Practitioner Germany
Lecturer/Practitioner Spain
Lecturer/Researcher Lithuania
Practitioner Lithuania

The interview questionnaire was carefully crafted to include
a good balance of specific and open-ended questions about
the education on standardisation. None of the respondents
reported being aware of educational programmes or courses
that directly adopt a value-based approach to education
about standardisation. In follow-up discussions with stand-
ardisation educators, all participants acknowledged a lack of
understanding—or agreement—on what exactly constitutes
suitable content to support education about standardisation
that directly references EU interests and core values.
Based on the aforementioned findings, we can conclude
that implementing the policy-desired orientation for educa-
tion about standardisation will pose numerous challenges
for European educators. On the one hand, the policy docu-
ments effectively convey the EU’s general strategic outlook
on standardisation, stressing the necessity to broaden its
scope and, in essence, to transform it. On the other hand,
the statements in the documents that urge to integrate the
European values, interests, and societal facets into standardi-
sation—for example, the claim that ‘proper balancing’” must
be ensured for ICT standards to comply with fundamental
rights (European Commission, 2016a, 3)—are simply too
vague to provide substantive guidance to educators on how

these new aspects can be meaningfully incorporated into
standardisation curricula to equip new generations of profes-
sionals with the necessary skills and competences. Moreo-
ver, some of the policy-driven concepts involved (e.g., digi-
tal skills, gender responsiveness, ethical values, etc.) may be
seen as broad, context-dependent, and generally ill-defined
in the policy documents—an issue that inevitably leads to
further complexities when the multi-faceted and interdisci-
plinary nature of standardisation is considered.

To sum up, there is a gap between the policy vision and
the current state of affairs in the EU standardisation educa-
tion landscape, and while policy invites educators to help
bridge this gap, several factors make this endeavour particu-
larly challenging. First, as expected, the primary focus of the
policy documents is on regulatory aspects. However, this
means that actionable guidelines, practical examples, and
specificity regarding how the educational sector can effec-
tively respond to the Commission’s vision for standardisa-
tion are not extensively covered. For example, the policy
does not provide answers to questions such as which new
skills are required for educators and students, how curricula
should be developed, which methods and materials to use,
or the extent to which the new topics should be covered in
different study programmes and institutions. Second, leading
standardisation educators report limited engagement with
the new policy-desired topics. As a result, the policy’s call
for transforming standardisation education places consider-
able pressure on educators to devise a new, more inclusive
and holistic conception of standardisation education. At the
same time, it underscores the need for scholarly discussions
on how the EU’s vision of responsible standardisation is to
be understood and fulfilled by delineating the relevant top-
ics, methods, teaching materials, and learning outcomes that
have traditionally been outside the purview of the discipline
and finding the most effective approach to integrate them
into standardisation education. In the next section, we will
attempt to lay a foundation for such discussions by offering
a basic conceptual framework for how the EU core values
(and potentially interests) could be embedded in standardisa-
tion curricula.
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A value-based intended learning
outcomes framework for education
about standardisation

Education as a medium for value transmission

Values serve as foundational standards of orientation and
guiding principles that shape and direct our actions (Hoffe,
2008). They have long been central to the ethical discourse
in European philosophical traditions, encompassing con-
cepts such as the good life, virtue, moral obligations,
rights, and responsibilities. Even before the modern con-
cept of value emerged—originally linked to mercantile
value—philosophers had developed ideas that resonate
with our understanding of value today. The roots trace
back to ancient Greek virtue ethics, on the one hand, and
extend forward to modern forms of ethics on the other,
raising questions such as ‘How should I live?” (Williams,
2011) and ‘What is the right action to choose?’ in deonto-
logical and utilitarian thinking.

Values manifest themselves on a personal, individual
level as well as on a societal level. It is the values that
people have that reflect how they perceive the world and
how they interact with those around them. In that sense,
the more values individuals share, the closer they tend to
be. Having shared values tends to serve as a foundation for
stronger connections, which in turn fosters more coopera-
tive relationships. Understanding this dimension of values
is essential in the context of policymaking, as these deeply
held values are powerful motivators for people’s decisions
and actions. By understanding the shared values of groups,
communities, and societies, policymakers can draft poli-
cies that align with these values and are thus more likely
to be supported by the public, ensuring a deeper impact.
Chinese techno-nationalism (Montresor, 2001; Yao &
Suttmeier, 2004) is one example of such policymaking in
the context of standardisation.

Another perspective sees values as a reflection of a
shared societal worldview, encompassing three differ-
ent levels: instrumental values, pragmatic values, and
moral values (Hoffe, 2008). Instrumental values, situated
at the lowest level, are not inherently good; they require
an extrinsic moral rationale in order to be deemed good.
These values depend on the motivation from the higher
levels. They influence behaviour in the pursuit of per-
sonal goals: ‘If you want to become rich, you must spend
less than you earn’ is one typical formulation. Pragmatic
values occupy the second level and govern the interac-
tions in society, helping to maintain social cohesion (Joas,
2001). While they may not always refer to moral values,
pragmatic values serve as guidelines for one’s actions and
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provide underlying maxims that shape behaviour. At the
third and highest level, there are moral values. They are
intrinsic and pursued for their own sake. These values do
not require reference to even more basic values and count
as fundamental ideals in their own right.

The European values enshrined in Article 2 of the
Treaty on European Union (TEU)—human dignity, free-
dom, equality, democracy, the rule of law, and respect for
human rights (European Union, n.d.)—are moral values.
They form the foundation upon which the EU is built,
shaping the structure of European societies and influenc-
ing the daily lives of its citizens. These core European
values are rooted in the principles outlined in the United
Nations’ (UN) 1948 Universal Declaration of Human
Rights. The moral values that are shared and cherished
in a society are primarily instilled in its members through
various social institutions, such as family, schools, reli-
gious institutions, or the workplace. In this way, education
plays a crucial role in transmitting values among members
of society. This central role of education extends further
into the areas of value-oriented policymaking and policy
implementation. Furthermore, while some instrumental
and pragmatic values may be derived from moral values,
their relative importance varies, particularly in the context
of different economic activities. This highlights the need
for education to equip individuals with the necessary skills
to contextualise and prioritise values according to specific
socio-economic circumstances.

At the backdrop of the importance of education in pro-
moting knowledge on (shared) values, and in the context
of the history of European policy for regional development
over the last few decades, it is important to note that the
educational system in Europe has increasingly emphasised
STEM subjects (Science, Technology, Engineering, and
Mathematics). STEM education was considered to be a
critical contributor to the techno-economic development
and competitiveness of EU (Bacovic et al., 2022). And
while policy initiatives continue to draw on the core values
(e.g., see European Commission, 2025b), value-oriented
policies must be clearly understood by educators and citi-
zens, particularly in terms of how these higher-level values
can be operationalised within specific venues and contexts
of economic and professional activity. To this end, the
specific role of higher and professional education should
be in reconciling the fundamental values that bind the EU
as a society with the more fluid values shaped (often, and
sometimes unexpectedly) by shifting political and eco-
nomic interests (such as, for example, those encompassed
by the broad concept of ‘EU Interests’ in various policy
documents, including the latest ‘Competitiveness Compass
for the EU’—see European Commission, 2025a).
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Bridging the value-oriented policy
and standardisation: the value-based intended
learning outcomes framework

Values and standards have always been closely connected.
Standards play an important role in integrating values into
the design, development, and implementation of technolo-
gies (Fomin, 2023; Gordon & Fomin, 2019). By embed-
ding ethical considerations and values into standardisation
process, both standards and the field of standardisation can
become more responsible and human-centric—an idea that
is captured by the concept of ‘value-based standardisation’
(Veljanova et al., 2024). The idea of incorporating values
into standardisation is not new. Traditionally considered a
technical field, standardisation has long prioritised values
also viewed as technical characteristics, such as safety, effi-
ciency, and interoperability (Hanseth et al., 1996; Lacore,
2004; West, 2006). On a European level, the moral values
enshrined in Article 2 of the Treaty on European Union—
human dignity, freedom, equality, democracy, the rule of
law, and respect for human rights (European Union, n.d.)—
are of paramount importance. However, these values have
not yet been explicitly included in European standards and
standardisation, with the previously discussed notion of
‘responsible standardisation’ (Jakobs, 2020; Wiarda et al.,
2022; Wickson & Forsberg, 2015) arguably being the closest
approximation. Given the foundational role of the EU core
values, combined with the policy push towards a value-based
approach to standardisation, these values should arguably
become a fundamental component of standardisation edu-
cation. But how can abstract concepts like moral values be
rendered more concrete so they can be effectively incorpo-
rated into standardisation curricula?

Our suggestion is to do so by defining and introducing
value-based learning outcomes in education about standardi-
sation. Learning outcomes (LOs) are ‘statements of what an
individual should know, understand and/or be able to do at
the end of a learning process, which are defined in terms of
knowledge, skills and responsibility and autonomy’ (Council
Recommendation, 2017). The idea of LOs, which empha-
sises the learners’ knowledge and skills gained at the end of
the learning process, constitutes a vital part of enhancing the
quality and relevance of education and training in Europe.
LOs contribute to strengthening the feedback loop (dia-
logue) between education providers and the labour market
in the sense that they reveal the demands of the market on
the one hand, and the skills and knowledge provided by edu-
cational institutions on the other (Cedefop, 2021). Moreover,
they serve as a basis for the development of qualifications
frameworks, curricula, and/or assessment criteria (Cedefeop,
2022; Horwitch & Stohr, 2012; Hussey & Smith, 2003).

The European Qualifications Framework (EQF) is an
example of a LOs-based qualification framework. It is

developed by the EU to serve as a pan-European reference
(standard) for different levels of qualifications. It also fosters
cross-border mobility of learners and workers and promotes
lifelong learning and professional development throughout
Europe. The EQF distinguishes eight levels of qualifications:
L1—the lowest, and L8—the highest. For each level, the
relevant LOs, consisting of knowledge, skills, responsibility,
and autonomy, are defined (European Commission, 2018).

Given the success and wide acceptance of the EQF,
including its terminology and methodology, we will use the
EQF as a guiding framework to propose a tentative Value-
Based Intended Learning Outcomes (VB ILOs)® framework
for standardisation education. The VB ILOs framework will
define learning outcomes in terms of knowledge, skills, and
responsibilities across nine levels of qualification for which
there are corresponding learning outcomes (see Table 3 for
a generic representation). It can serve as a standardised con-
ceptual tool applicable to both formal and non-formal educa-
tion. In formal education, and in line with the International
Standard Classification of Education (ISCED), ILOs will be
specified for each qualification level and matched with each
of the nine levels of the education system (starting from
Level 0—Early childhood education to Level 8—Doctoral
level), indicating what students are expected to know and
accomplish upon completing a level and attaining a specific
qualification. For non-formal education, ILOs will similarly
address qualification levels achieved outside the formal sys-
tem, thereby supporting lifelong learning and in-company
training (Veljanova et al., 2024).

To integrate a values dimension into the framework, the
European core values will be taken as central to the VB ILOs
framework, given their deep roots in European historical
development, their prominence in the policy documents dis-
cussed, and their ongoing influence on societal and political
landscapes, policymaking, and legal frameworks. For the
purposes of our framework, the five’ core values introduced
in Art. 2 of TEU—human dignity, freedom, democracy,
equality, and the rule of law—will be used as a founda-
tion, as they are an integral part of the EU’s moral and legal
heritage. Nevertheless, the centrality of these values in the
framework does not entail that they (directly) encompass the

8 In the literature, a distinction is typically made between intended
and achieved learning outcomes. The former relates to what is
expected for learners to know at the end of a course or programme.
The latter concerns the outcomes actually achieved at the end of the
learning process (Cedefop, 2022).

° The sixth core value introduced in Art. 2 of TEU—respect for
human rights—will be integrated under respect for human dignity.
This is done for pragmatic reasons. Human dignity is a very broad
concept that encompasses a wide array of human rights and thus
covers issues that are addressed by human rights. Such an approach
reduces the complexity of the proposed framework and seeks to mini-
mise redundancies.
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Table 3 The general design of the VB ILOs framework

Knowledge Values Skills
Levels of quali- Expected knowledge Human Dignity =~ Freedom Green skills
fication / education
Level 0 Basic general knowledge HDO: FRO: GSO0:
Level 3 Knowledge of relevant facts, processes, and general concepts ~ HD3.1: FR3.1: GS3.1:
HD3.2: FR3.2: GS3.2:
HD3.3: FR3.3: GS3.3:
Level 8 Advanced knowledge of a field of work or study, involvinga  HDS8.1: FR8.1: GS8.1:
critical understanding of theories and principles HD8.2: FR8.2: GS8.2:
HDS8.3: FR8.3: GS8.3:
HDS8.4: FR8.4: GS8.4:
HDS.5: FR8.5: GS8.5:

whole spectrum of relevant moral values. The discourse on
values among ethicists includes a wide array of other impor-
tant values such as privacy, autonomy, responsibility, care,
sustainability, transparency, and respect that are significant
in today’s technologically driven societies. Given their sig-
nificance in the context of standardisation, they should argu-
ably be integrated into standardisation education as well. In
this way, by using the core EU values as a foundation for
the framework and complementing it with additional ethical
values,'? the framework reflects EU’s foundational commit-
ments while remaining sensitive to contemporary societal
challenges and thus ethically well-informed. Although there
is not enough room in this paper to elaborate a fully-fledged
programme of how to explicate the complete scheme of
using the ILOs, the examples that follow should suffice to
clarify our key point.

Values should not be viewed as isolated elements but
rather as complementing and reinforcing one another. This
relevance and interconnectedness can be made evident by
invoking a few examples. The General Data Protection
Regulation (GDPR) is considered to be a standard for data
protection within the EU but it has also set an important
example for data protection laws worldwide. At the core of
the GDPR is promoting the value of privacy. Privacy is not
explicitly mentioned in Art. 2 of TEU but its realisation is

10 Inevitably, this framing raises questions about the relationship
between different values, which is a complex and unresolved issue
in moral philosophy. However, for our current purposes we propose
treating the EU core values as a normative anchor or baseline due to
their foundational status and institutional significance, whereas other
values (e.g., privacy, sustainability, transparency, etc.) may be viewed
as more context-dependent and derivative of the core ones (albeit
not necessarily in a linear or straightforward fashion). The core val-
ues thus provide alignment with basic moral commitments and legal
expectations, while the broader set offers the ethical granularity
needed to address domain-specific challenges and applications.
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a precondition for both respect for human dignity and free-
dom. Another interesting example is ISO 19869:2019 Clean
Cookstoves and Clean Cooking Solutions—Field Testing
Methods for Cookstoves. This ISO standard incorporates
sustainability considerations but in a strong relation with
gender equality as well. Here, the goal of the value of sus-
tainability is to ensure healthy living conditions, particularly
for women as the primary users of cookstoves in rural and
low-income households. These two examples highlight that
considering relevant values in the context of standardisation
requires a broader perspective to be taken in order to be able
to fully comprehend the diversity of the value dimension
(see Fig. 1), which in turn can help us clearly identify and
recognise the values that a certain standard can enhance (or,
conversely, undermine). By anchoring the VB ILOs frame-
work in these core values and examples of relevant existing
standards, as well as in good practices in general (Fomin,
2020), we can foster a cohesive and ethically grounded
approach to standardisation education in Europe.

Care

Respect .
Core EU Values Safety & Security
Privacy Human dignity Equality
i Preedoii Autonomy
Democracy Rule of law
Sustainability . .
......................... RCSpOnSlblllty

Transparency

Fig.1 The five foundational values of the VB ILOs framework and
examples of other relevant values
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With all this in mind, the VB ILOs framework, at this
point, should arguably be formulated at a relatively abstract
level, allowing for its adoption across various educational
contexts, domains, and study programmes. For example,
at the minimum qualification level, the knowledge of the
value of ‘Human Dignity’ (HD) could be defined as ‘The
learner is expected to recognise that people are important
and should be treated kindly.” Whereas at the highest quali-
fication level this could evolve into: ‘HD8.1: The learner is
expected to have advanced theoretical knowledge of how
standardisation processes can either uphold or undermine
human dignity’; and ‘HD8.2: The learner is expected to have
comprehensive knowledge of legal, ethical, environmental,
and gender aspects in standardisation, with the ability to
formulate strategies that ensure human dignity is protected
within regulatory and technical frameworks.” Over time, the
framework could then be tailored to fit particular domains,
with the development of a taxonomy of value-based LOs
for standardisation serving as the initial step towards the
policy-desired transformation of the EU standardisation
landscape through educational initiatives. In this context,
the key task for scholars becomes translating these abstract
‘policy-desired’ values into concrete LOs that can be effec-
tively applied to standardisation education.

The overarching goal of the VB ILOs framework is
to provide guidance to experienced and new lecturers on
standardisation in the development of VBS curricula within
educational systems. At the same time, the VB ILOs frame-
work should also support national standardisation educa-
tion strategies and initiatives.!! Additional stakeholders who
may benefit, directly or indirectly, include learners training
to become standardisation professionals, standardisation
bodies, industries, research organisations, NGOs, the pub-
lic sector, and citizens interested in the topic. Ultimately,
the proposed VB ILOs framework underscores the impor-
tance of pursuing value-based standardisation and explicitly
embedding values in the development and implementation
of standards. Education is the right way forward and the
ILOs constitute the important initial step towards achieving
this goal.

Connecting values to standardisation contexts
in education and in practice

The new EU standardisation policy invites us to rethink
both the nature of standards and the role of standardisa-
tion experts. Whereas standards were traditionally viewed

' For example, the recently published Austrian Standardisation
Strategy (Bundesministerium fiir Arbeit und Wirtschaft, 2024)
explicitly calls for promoting education about standardisation,
though without elaborating on the tools or methods necessary for this
endeavour.

as technical documents guiding various stakeholders (ISO/
IEC, 2004), the emerging view positions them as tools for
enabling value-driven economic activity across a wide range
of actors, including citizens. The new conceptualisation is
shaped by a direct call for value-based standards and stand-
ardisation processes (European Commission, 2022a), as well
as for strong citizen engagement and knowledge valorisa-
tion as key drivers for accelerating the uptake of innovative
solutions and the development of new technologies, prod-
ucts, and services that address pressing societal challenges
while ensuring fair green and digital transitions (European
Commission, 2024d, 1). This significant shift will inevitably
spark academic research and discussion (European Com-
mission, 2024c).

One contribution of the present article lies in presenting
the invited focus on values in standardisation as a new turn
in standardisation policy, which requires a bi-directional ori-
entation: in addition to the traditional view of ‘standards and
standardisation for citizens,” the idea of value-based stand-
ards and standardisation must also be accepted and upheld
by citizens (European Commission, 2024d). This new under-
standing promotes the idea of leveraging the democratic
powers of society in shaping its future by means of stand-
ardisation. We argue that the new turn in standardisation
policy towards values (and the idea of human centricity) can
be effective only if adequate mechanisms for promoting the
policy are put into action. Traditionally, education has been
the primary means for raising awareness of citizens on pol-
icy-promulgated societal, technological, or economic issues.
Thus, the widely accepted and utilised concept of LOs can
be used to translate the abstract notions of the core EU val-
ues into a framework of VB ILOs. In turn, these outcomes
themselves then become a new standard for education about
standards. It is through the adoption of standardised educa-
tional tools—such as the VB ILOs framework—for policy
support that the idea of ‘better standards for the nation’ (De
Vries, 1999) can be effectively promoted among EU citizens.

Our proposal to develop the VB ILOs framework as
such a tool rests on the knowledge of numerous successful
past initiatives aimed at promoting specific knowledge and
skills among the general public by means of (higher) edu-
cation (Council, 2022; European Commission, 2022c¢). For
example, the inclusion of EU core values, as envisioned by
the European Standardisation Strategy, can be compared
to the formulation of the 17 sustainable development goals
(SDGs) set by the United Nations (UN Department of Eco-
nomic & Social Affairs, 2015a). While both the EU core
values and the SDGs share a somewhat vague conceptuali-
sation, the latter are supported by a comprehensive action
plan addressing social, environmental, and economic well-
being (UN Department of Economic & Social Affairs,
2015b). Importantly, in their shift towards sustainability,
policymakers have recognised the value of bottom-up
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initiatives, as evidenced by policy documents such as
the Engagement of civil society, private sector and other
stakeholders (European Commission, 2024b). The policy
explicitly identifies the engagement of ‘civil society, pri-
vate sector and other stakeholders’ as ‘the key strand’ and
advocates for a ‘whole of government approach’ in imple-
menting the SDGs by the Commission. Furthermore, the
policymakers emphasise the integration of the ‘turn to
SDGs’ into educational initiatives: ‘SDG relevance should
be one of the important quality indicators and should be
integrated into the programme development and course
planning tools of higher education institutions’ (European
Commission, 2022b). Similarly, the relatively vague policy
concepts of ‘digital and green skills’ have been promoted
and progressively clarified through the development of
the DigComp framework (European Commission, 2013),
which establishes a ‘qualification standard’ that addresses
‘a broader set of competences relevant to life and society
in general’ (Cedefop, 2017, 19).

One more example of an industrial policy of the EU that
shares a human-centric focus with standardisation policy is
that of the Al Act (Regulation [EU] 2024/1689). Besides
advocating for a human-centric approach, both policies also
share a lack of specificity regarding the implementation of
the initiatives. Nevertheless, supplementary policies and
recommendations concerning education have already been
proposed for the Al policy. For instance, the report Al and
education: Guidance for policy-makers (UNESCO, 2021)
clarifies in detail what a human-centric approach entails in
the context of the benefits and risks of Al in education and
elaborates on the role of education in developing Al-related
competencies. It offers a number of specific recommenda-
tions for creating policies that promote inclusive access to
educational programmes (e.g., for students with disabilities
and other vulnerable groups), facilitate personalised and
open learning opportunities, enhance data-driven provisions
and management to increase access and quality in education,
track learning processes and notify teachers of potential risks
of failure, and develop skills for using Al in a manner that is
both ethical and effective (UNESCO, 2023, 18).

To sum up, in order for European standardisation to suc-
cessfully align with the EU core values, the relevance of
the new (and currently loosely defined) principles must be
clarified and demonstrated to the educators. Achieving this
requires the development of ‘tools and concepts relevant to
their practice’ (Jarzabkowski et al., 2013, 4, referring to Rig-
gio et al., 2003), and the VB ILOs framework advocated here
could serve as such a tool. Our analysis shows that when it
comes to recent policy-invited industrial and societal initia-
tives, LOs-based frameworks have proven their effective-
ness in bridging academia and practice (Jarzabkowski et al.,
2013, 5) and, as such, represent a well-tested approach to
support policy shifts towards new goals.
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Conclusions

The EU’s efforts to cultivate specific knowledge of the
general public and raise specific competencies of labour
market are not a new phenomenon. Historically, success-
ful policy implementations have relied on the introduc-
tion of standardised tools and reference frameworks, such
as DigComp, SDGs, and language skill assessments, to
clearly define and/or evaluate the relevant knowledge and
competence levels. However, in the context of ‘respon-
sible standardisation,” we currently observe a consider-
able gap: there is a strong policy push, yet an actionable
tool for the policy implementation is missing. Given the
blur conceptualisation of the principles underpinning the
policy (e.g., the idea of human centricity), the absence
of policy-desired concepts in the teaching portfolios of
European experts on education about standardisation, and
a vague understanding on what establishes the value-based
or human-centric approach in standardisation or in edu-
cation about standardisation, development of actionable
tools for European educational domain is required.

In order to address this gap, we propose a value-based
framework that can serve as a standard tool (or a basis
for developing other standard tools) to support the policy-
desired transition towards responsible standardisation
and, indeed, responsible education thereof. By building
on this provisional framework, abstract value concepts
can be translated into more specific competencies, which
would in turn make them actionable and relevant for
higher education institutions. However, at present this is
merely a starting point that requires further development.
Ultimately, the successful uptake of a value-based compe-
tence framework in this context is important to ensure that
educational initiatives align with the labour market and
regulatory policy demands, while also preparing future
European standardisation professionals to tackle complex
ethical and societal challenges in the decades to come.

Acknowledgements The authors thank Heike Wendt for her valu-
able comments on earlier drafts of this article. We also appreciate the
thoughtful and detailed feedback provided by the three anonymous
reviewers.

Author contributions K. M.—planning the writing process, collecting
data, writing substantial parts of the paper, reviewing, and editing. V.
F.—collecting data, writing substantial parts of the paper, reviewing,
and editing. H. V.—writing most of the section 'A value-based Intended
Learning Outcomes framework for education about standardisation’,
visualization. B. R.—writing minor parts of the paper, reviewing. E.
S.—writing minor parts of the paper, reviewing. D. B.—writing minor
parts of the paper, reviewing. O. K.—collecting data.

Funding Open access funding provided by University of Graz. This
work has been supported by the Edu4Standards.EU project, funded
by the European Union's Horizon Europe programme, under Grant
Agreement No. 101135705.



Bringing values to standardisation: from policy concepts to a value-based framework for...

Page130f 16 38

Data availability Data are stored on a shared disc accessible to the
research team and co-authors. Upon request, data can be anonymised
for sharing with the public.

Declarations
Competing interests The authors declare no competing interests.

Ethical approval This study did not require ethical approval as it
involved collecting non-sensitive information on teaching content and
professional practices.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Alvarado, R. (2023a). AI as an epistemic technology. Science
and Engineering Ethics, 29(5), 32. https://doi.org/10.1007/
s11948-023-00451-3

Alvarado, R. (2023b). What kind of trust does Al deserve, if any?
Al and Ethics, 3(4), 1169-1183. https://doi.org/10.1007/
$43681-022-00224-x

Bacovic, M., Andrijasevic, Z., & Pejovic, B. (2022). STEM educa-
tion and growth in Europe. Journal of the Knowledge Economy,
13(3),2348-2371. https://doi.org/10.1007/s13132-021-00817-7

Baird, A. (2021). On writing research articles well: A guide for writing
is papers. Journal of the Association for Information Systems
(JAIS), 22(5), 1197-1211. https://doi.org/10.17705/1jais.00

Bijlmakers, S., & Van Calster, G. (2015). You’d be surprised how much
it costs to look this cheap: A case study of ISO 26000 on social
responsibility. In P. Delimatsis (Ed.), The law, economics and
politics of international standardisation (pp. 275-310). Cam-
bridge University Press.

Bishop, M. C. (2006). Roman military equipment from the Punic Wars
to the fall of Rome. Oxbow Books.

Blind, K., & Drechsler, S. (2017). European market needs for edu-
cation in standardisation/standardisation-related competence.
Directorate-General for internal market, industry, entrepreneur-
ship and SMEs (European Commission). https://op.europa.eu/
en/publication-detail/-/publication/c013b068-e084-11e7-9749-
0laa75ed71al

Blind, K. (2004). The economics of standards: Theory, evidence, pol-
icy. Edward Elgar.

Blind, K. (2016). The impact of standardisation and standards on inno-
vation. In J. Edler, P. Cunningham, A. Gok, & P. Shapira (Eds.),
Handbook of innovation policy impact (pp. 423-449). Edward
Elgar.

Blind, K. (2019). Motivation for and barriers against the inclusion of
standardisation in European academic research and education.
Publications Office of the EU.

Blind, K. (2025). Standardization and standards: Safeguards of tech-
nological sovereignty? Technological Forecasting and Social
Change, 210, 123873. https://doi.org/10.1016/j.techfore.2024.
123873

Bundesministerium fiir Arbeit und Wirtschaft. (2024). Osterreichische
Normungsstrategie. https://www.bmaw.gv.at/Themen/Technik-
und-Vermessung/Normung/%C3%96sterreichische-Normungsst
rategie.html

Carroll, A. B. (2021). Corporate social responsibility: Perspectives on
the CSR construct’s development and future. Business & Society,
60(6), 1258-1278. https://doi.org/10.1177/00076503211001765

Cedefop, D. (2017). Defining, writing and applying learning outcomes:
A European handbook. Publications Olffice of the European
Union. https://doi.org/10.2801/566770

Cedefop, D. (2021). Review and renewal of qualifications: Towards
methodologies for analysing and comparing learning outcomes
(Cedefop research paper No. 82). Publications Office of the
European Union. https://doi.org/10.2801/615021

Cedefop, D. (2022). Defining, writing and applying learning out-
comes: A European handbook. Publications Office of the Euro-
pean Union. https://doi.org/10.2801/703079

Commission of the European Community. (1985). Completing the
internal market: White paper from the commission to the Euro-
pean council (Milan, 28-29 June 1985) (COM (85) 310 final).
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=
CELEX:51985DC0310

Council of the European communities. (1979). Council Decision of
10 December 1979 concerning the conclusion of the multilat-
eral agreements resulting from the 1973 to 1979 trade negotia-
tion. OJ L 1980/71. https://eur-lex.europa.eu/legal-content/EN/
TXT/PDF/?uri=01J:L:1980:071:FULL

Council of the European Communities. (1985). Council resolution
of 7 May 1985 on a new approach to technical harmonization
and standards. OJ C 1985/136. https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=0J:C:1985:136:FULL

Council of the European Union. (2017). Council Recommendation
of 22 May 2017 on the European qualifications framework
for lifelong learning and repealing the recommendation of the
European parliament and of the council of 23 April 2008 on
the establishment of the European qualifications framework for
lifelong learning (2017/C 189/03). OJ C 2017/189, 15. https://
eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:
32017H0615(01)

Council of the European Union. (2022). Council recommendation
(EU) 2022/2415 of 2 December 2022 on the guiding principles
for knowledge valorisation. Official Journal of the European
Union, L 317, 141-148. https://eur-lex.europa.eu/legal-conte
nt/EN/TXT/?uri=CELEX%3A32022H2415

De Vries, H. (1999). Standards for the nation: Analysis of national
standardization organizations (Ph.D. thesis). Erasmus Univer-
sity Rotterdam.

De Vries, H.J., & Egyedi, T. M. (2007). Education about standardi-
sation: Recent findings. International Journal for IT Standards
and Standardisation Research, 5(2), 1-16.

Delimatsis, P. (2014). ‘Relevant international standards’ and ‘recog-
nized standardization bodies’ under the TBT agreement. SSRN.
https://doi.org/10.2139/ssrn.2489934

Edwards, P. N. (1998). Y2K: Millennial reflections on computers as
infrastructure. History & Technology, 15(1-2), 7-29.

Edwards, P. N., Bowker, G. C., Jackson, S. J., & Williams, R. (2009).
Introduction to the special issue: An agenda for infrastructure
studies. Journal of the Association for Information Systems
(JAIS), 10(5), 364-374.

European Commission. (2013). DigComp framework. European
Commission. https://joint-research-centre.ec.europa.eu/scien
tific-activities-z/education-and-training/digital-transforma

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s11948-023-00451-3
https://doi.org/10.1007/s11948-023-00451-3
https://doi.org/10.1007/s43681-022-00224-x
https://doi.org/10.1007/s43681-022-00224-x
https://doi.org/10.1007/s13132-021-00817-7
https://doi.org/10.17705/1jais.00
https://op.europa.eu/en/publication-detail/-/publication/c013b068-e084-11e7-9749-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/c013b068-e084-11e7-9749-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/c013b068-e084-11e7-9749-01aa75ed71a1
https://doi.org/10.1016/j.techfore.2024.123873
https://doi.org/10.1016/j.techfore.2024.123873
https://www.bmaw.gv.at/Themen/Technik-und-Vermessung/Normung/%C3%96sterreichische-Normungsstrategie.html
https://www.bmaw.gv.at/Themen/Technik-und-Vermessung/Normung/%C3%96sterreichische-Normungsstrategie.html
https://www.bmaw.gv.at/Themen/Technik-und-Vermessung/Normung/%C3%96sterreichische-Normungsstrategie.html
https://doi.org/10.1177/00076503211001765
https://doi.org/10.2801/566770
https://doi.org/10.2801/615021
https://doi.org/10.2801/703079
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:51985DC0310
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:51985DC0310
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L:1980:071:FULL
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L:1980:071:FULL
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:C:1985:136:FULL
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:C:1985:136:FULL
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017H0615(01
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017H0615(01
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017H0615(01
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32022H2415
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32022H2415
https://doi.org/10.2139/ssrn.2489934
https://joint-research-centre.ec.europa.eu/scientific-activities-z/education-and-training/digital-transformation-education/digital-competence-framework-citizens-digcomp/digcomp-framework_en
https://joint-research-centre.ec.europa.eu/scientific-activities-z/education-and-training/digital-transformation-education/digital-competence-framework-citizens-digcomp/digcomp-framework_en

38 Page 14 of 16

K. Mosakas et al.

tion-education/digital-competence-framework-citizens-digco
mp/digcomp-framework_en

European Commission. (2016a). ICT standardisation priorities for
the Digital Single Market. COM (2016) 176 final. https://www.
europarl.europa.eu/RegData/docs_autres_institutions/commi
ssion_europeenne/com/2016/0176/COM_COM(2016)0176_
EN.pdf

European Commission. (2016b). European standards for the 21st cen-
tury. COM(2016) 358 final. https://eur-lex.europa.eu/legal-conte
nt/EN/TXT/?uri=CELEX:52016DC0358

European Commission. (2018). The European Qualifications Frame-
work for lifelong learning (EQF). Publications Office of the
European Union. https://europass.europa.eu/system/files/2020-
05/EQF%20Brochure-EN.pdf

European Commission. (2020). Joint communication to the European
Parliament and the Council: EU Gender Action Plan (GAP) 111
— An ambitious agenda for gender equality and women’s empow-
erment in EU external action. JOIN (2020) 17 final. https://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020
JC0017&from=EN

European Commission. (2022a). An EU strategy on standardisation:
Setting global standards in support of a resilient, green and
digital EU single market. COM (2022) 31 final. https://eur-lex.
europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022
DCO0031

European Commission. (2022b). Universities need to build partner-
ships to close SDG gaps. https://euraxess.ec.europa.eu/world
wide/asean/universities-need-build-partnerships-close-sdg-gaps

European Commission. (2022c). Communication from the commission
to the European parliament, the council, the European economic
and social committee and the committee of the regions on a Euro-
pean strategy for universities. COM(2022) 16 final. Official Jour-
nal of the European Union, C 16, 1-20. https://eur-lex.europa.
eu/legal-content/EN/TXT/?uri=COM%3A2022%3A16%3AFIN

European Commission. (2023a). Delivering the European green deal.
https://commission.europa.eu/strategy-and-policy/priorities-
2019-2024/european-green-deal/delivering-european-green-
deal_en

European Commission. (2023b). Commission Recommendation (EU)
2023/498 of 1 March 2023 on a Code of Practice on standardi-
sation in the European Research Area. Official Journal of the
European Union, L 69, 63-74. https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32023H0498

European Commission. (2024a). The 2024 annual Union work pro-
gramme for European standardisation. OJ C 2024/1364. https://
single-market-economy.ec.europa.eu/publications/annual-union-
work-programme-european-standardisation-2024_en

European Commission. (2024b). Engagement of civil society, private
sector and other stakeholders. https://commission.europa.eu/
strategy-and-policy/sustainable-development-goals/engagement-
civil-society-private-sector-and-other-stakeholders_en

European Commission. (2024c). Commission Recommendation (EU)
2024/774 of 1 March 2024 on a code of practice on industry-aca-
demia co-creation for knowledge valorisation. Official Journal
of the European Union, L 774, 5-10. https://eur-lex.europa.eu/
legal-content/EN/TXT/?uri=CELEX%3A32024H0774

European Commission. (2024d). Commission Recommendation (EU)
2024/736 of 1 March 2024 on a Code of Practice on citizen
engagement for knowledge valorisation. Official Journal of the
European Union, L 736, 1-10. https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32024H0736

European Commission. (2024e). ERA industrial technologies roadmap
on human-centric research and innovation for the manufacturing
sector. https://doi.org/10.2777/0266

European Commission. (2025a). A competitiveness compass for the
EU: Communication from the Commission to the European

@ Springer

Parliament, the European Council, the Council, the European
Economic and Social Committee and the Committee of the
Regions. European Commission. https://commission.europa.eu/
document/download/10017eb1-4722-4333-add2-e0ed18105a
34_en

European Commission. (2025b). Commission work programme 2025.
https://commission.europa.eu/strategy-and-policy/strategy-
documents/commission-work-programme/commission-work-
programme-2025_en

European Union. (n.d.). Consolidated version of the Treaty on Euro-
pean Union. https://eur-lex.europa.eu/legal-content/EN/TXT/?
uri=CELEX%3A12012M%2FTXT

Feenberg, A. (2012). Questioning technology. Routledge.

Fomin, V. V., Staudegger, E., Veljanova, H., Mosakas, K., Kuzmuk,
0., Bierbauer, D., LauZikas, R., & Reiter, B. (2024b). It’s not
only about technology! Educating future standards profession-
als. Critical issues in science, technology and society studies.
22nd STS Conference Graz, Graz, Austria.

Fomin, V. V. (2020). From boring to intriguing: Personal perspec-
tive on making education about standardization appealing to
students. In S. O. Edowu, H. J. De Vries, 1. Mijatovic, & D.
Choi (Eds.), Sustainable development: Knowledge and educa-
tion about standardisation (pp. 31-44). Springer. https://doi.
org/10.1007/978-3-030-28715-3_3

Fomin, V. V. (2023). Responsible standardization. In J.-S. Gordon
(Ed.), Future law, ethics, and smart technologies (pp. 239—
251). Brill.

Fomin, V. V., Giirpinar, T., & Baleviciene, D. (2024a). Design of a
blockchain technology competence model for interdisciplinary
curricula development. Information & Media. https://doi.org/
10.15388/Im.2024.99.3

Fomin, V. V., Pedersen, M. K., & De Vries, H. J. (2008). Open
standards and government policy: Results of a Delphi survey.
Communications of the Association for Information Systems,
22,459-484.

Funk, J. L. (1998). Competition between regional standards and the
success and failure of firms in the worldwide mobile commu-
nication market. Telecommunications Policy, 22(5), 419-441.

Gibson, B. E., Upshur, R. E. G., Young, N. L., & McKeever, P.
(2007). Disability, technology, and place: Social and ethical
implications of long-term dependency on medical devices.
Ethics, Place & Environment, 10(1), 7-28. https://doi.org/10.
1080/13668790601150685

Gordon, J.-S., & Fomin, V. V. (2019). Ethics and standardization. In
K. Jakobs (Ed.), Corporate standardization management and
innovation (pp. 177-192). 1GI Global. https://doi.org/10.4018/
978-1-5225-9008-8.ch009

Gross, D. P. (2016). The ties that bind: Railroad gauge standards
and internal trade in the 19th century U.S. Harvard Business
School Working Paper (No. 17-044).

Hanseth, O., Monteiro, E., & Hatling, M. (1996). Developing infor-
mation infrastructure: The tension between standardisation
and flexibility. Science, Technology, & Human Values, 21(4),
407-426.

Hesser, W. & De Vries, H. J. (2011). Academic standardization in
Europe. EURAS. http://www.iec.ch/about/globalreach/acade
mia/pdf/academia_governments/EURAS__White paper_2011-—
08-13.pdf

Hoffe, O. (2008). Werte fiir ein demokratisches Bildungswesen. In
Wirtschaftsbiirger, Staatsbiirger, Weltbiirger: Politische Ethik
im Zeitalter der Globalisierung. Munich: Beck.

Horwitch, M., & Stohr, E. A. (2012). Transforming technology man-
agement education: Value creation-learning in the early twenty-
first century. Journal of Engineering and Technology Manage-
ment, 29(4), 489-507.



https://joint-research-centre.ec.europa.eu/scientific-activities-z/education-and-training/digital-transformation-education/digital-competence-framework-citizens-digcomp/digcomp-framework_en
https://joint-research-centre.ec.europa.eu/scientific-activities-z/education-and-training/digital-transformation-education/digital-competence-framework-citizens-digcomp/digcomp-framework_en
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2016/0176/COM_COM(2016)0176_EN.pdf
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2016/0176/COM_COM(2016)0176_EN.pdf
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2016/0176/COM_COM(2016)0176_EN.pdf
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2016/0176/COM_COM(2016)0176_EN.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52016DC0358
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52016DC0358
https://europass.europa.eu/system/files/2020-05/EQF%20Brochure-EN.pdf
https://europass.europa.eu/system/files/2020-05/EQF%20Brochure-EN.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020JC0017&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020JC0017&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020JC0017&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022DC0031
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022DC0031
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022DC0031
https://euraxess.ec.europa.eu/worldwide/asean/universities-need-build-partnerships-close-sdg-gaps
https://euraxess.ec.europa.eu/worldwide/asean/universities-need-build-partnerships-close-sdg-gaps
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A16%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A16%3AFIN
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/delivering-european-green-deal_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/delivering-european-green-deal_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/delivering-european-green-deal_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32023H0498
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32023H0498
https://single-market-economy.ec.europa.eu/publications/annual-union-work-programme-european-standardisation-2024_en
https://single-market-economy.ec.europa.eu/publications/annual-union-work-programme-european-standardisation-2024_en
https://single-market-economy.ec.europa.eu/publications/annual-union-work-programme-european-standardisation-2024_en
https://commission.europa.eu/strategy-and-policy/sustainable-development-goals/engagement-civil-society-private-sector-and-other-stakeholders_en
https://commission.europa.eu/strategy-and-policy/sustainable-development-goals/engagement-civil-society-private-sector-and-other-stakeholders_en
https://commission.europa.eu/strategy-and-policy/sustainable-development-goals/engagement-civil-society-private-sector-and-other-stakeholders_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32024H0774
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32024H0774
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32024H0736
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32024H0736
https://doi.org/10.2777/0266
https://commission.europa.eu/document/download/10017eb1-4722-4333-add2-e0ed18105a34_en
https://commission.europa.eu/document/download/10017eb1-4722-4333-add2-e0ed18105a34_en
https://commission.europa.eu/document/download/10017eb1-4722-4333-add2-e0ed18105a34_en
https://commission.europa.eu/strategy-and-policy/strategy-documents/commission-work-programme/commission-work-programme-2025_en
https://commission.europa.eu/strategy-and-policy/strategy-documents/commission-work-programme/commission-work-programme-2025_en
https://commission.europa.eu/strategy-and-policy/strategy-documents/commission-work-programme/commission-work-programme-2025_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A12012M%2FTXT
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A12012M%2FTXT
https://doi.org/10.1007/978-3-030-28715-3_3
https://doi.org/10.1007/978-3-030-28715-3_3
https://doi.org/10.15388/Im.2024.99.3
https://doi.org/10.15388/Im.2024.99.3
https://doi.org/10.1080/13668790601150685
https://doi.org/10.1080/13668790601150685
https://doi.org/10.4018/978-1-5225-9008-8.ch009
https://doi.org/10.4018/978-1-5225-9008-8.ch009
http://www.iec.ch/about/globalreach/academia/pdf/academia_governments/EURAS_
http://www.iec.ch/about/globalreach/academia/pdf/academia_governments/EURAS_

Bringing values to standardisation: from policy concepts to a value-based framework for...

Page150f16 38

Hoyt, H. (1919). Industrial combination and the standardization of
production. Journal of Political Economy, 27(2), 95-104.
Hussey, T., & Smith, P. (2003). The uses of learning outcomes. Teach-

ing in Higher Education, 8(3), 357-368.

ISO/IEC. (2004). Standardization and related activities—General
vocabulary (ISO/IEC Guide 2:2004). Geneva: International
organization for standardization. https://www.iso.org/standard/
39976.html

ISO. (2021). Standards & economic growth: ISO members’ research
on the impact of standards on their national economies. Geneva:
International organization for standardization. https://www.iso.
org/files/live/sites/isoorg/files/store/en/PUB100456.pdf

ISO. (2024). ISO/IEC Directives, Part 1: Procedures for the techni-
cal work — Consolidated ISO Supplement — Procedures specific
to 1SO. Geneva: International organization for standardization.
https://www.iso.org/sites/directives/current/consolidated/

Iwata, S. (2008). Weights and measures in the Indus Valley. In H.
Selin (Ed.), Encyclopaedia of the history of science technology
and medicine in non-western cultures (2nd ed., pp. 2254-2255).
Springer.

Jachia, L., Kouzmine, S., & Xu, H. (2020). UNECE initiatives on edu-
cation on standardization. In S. O. Edowu, H. J. De Vries, 1.
Mijatovic, & D. Choi (Eds.), Sustainable development: Knowl-
edge and education about standardisation (pp. 31-44). Springer.

Jakobs, K. (2020). Responsibility by design?!-On the standardisation
of ‘smart’ systems. In J.-S. Gordon (Ed.), Smart technologies and
Sfundamental rights (pp. 285-315). Brill.

Jakobs, K. (2023). ICT standardisation management (Ph.D Thesis).
Erasmus University Rotterdam.

Jarzabkowski, P., Giulietti, M., Oliveira, B., & Amoo, N. (2013). ‘We
don’t need no education’—Or do we? Management education
and alumni adoption of strategy tools. Journal of Management
Inquiry, 22(1), 4-24. https://doi.org/10.1177/1056492612460588

Joas, H. (2001). The genesis of values. Chicago University Press.

Jonas, H. (1984). The imperative of responsibility: In search of an eth-
ics for the technological age. Chicago University Press.

Kammer, R. G. (2000). The role of standards in today’s society and
in the future. National Institute of Standards and Technology.
https://www.nist.gov/speech-testimony/role-standards-todays-
society-and-future

Kanevskaia, O. (2020). The need for multi-disciplinary education about
standardization. In S. O. Idowu, H. J. De Vries, I. Mijatovic, &
D. Choi (Eds.), Sustainable development (pp. 161-178). Springer
International Publishing. https://doi.org/10.1007/978-3-030-
28715-3_10

Kurke, L. (2021). Coins, bodies, games, and gold: The politics of
meaning in archaic Greece. Princeton University Press.

Lacore, J.-P. (2004). Globalizing technical standards: Impact and chal-
lenges for occupational health and safety. European Trade Union
Institute (TUBT), 24-25,4-17.

Lansu, A., Boon, J., Sloep, P. B., & Van Dam-Mieras, R. (2013).
Changing professional demands in sustainable regional develop-
ment: A curriculum design process to meet transboundary com-
petence. Journal of Cleaner Production, 49, 123-133. https://
doi.org/10.1016/j.jclepro.2012.10.019

Lee, H., Liebenau, J., & Fomin, V. V. (2019). ‘Breaks of gauge’ in
Australian railway history: The significance of standardisation
in national infrastructures. International Journal of Services
and Standards, 13(1/2), 46-58. https://doi.org/10.1504/1JSS.
2019.104302

Leonardis, R. (2016). The use of geometry by ancient Greek architects.
In M. M. Miles (Ed.), A companion to Greek architecture (pp.
92-104). Wiley Blackwell.

Louvel, S. (2007). A place for humanities graduates on the labour mar-
ket in the so-called knowledge society: The French casel. Higher

Education in Europe, 32(4), 291-304. https://doi.org/10.1080/
03797720802065957

Marburger, P. (1979). Die Regeln der Technik im Recht [University
habilitation, 1977-1978]. Heymann.

Meijer, A., Wiarda, M., Doorn, N., & van de Kaa, G. (2023). Towards
responsible standardisation: Investigating the importance of
responsible innovation for standards development. Technology
Analysis & Strategic Management, 1-15.

Montresor, S. (2001). Techno-globalism, techno-nationalism and tech-
nological systems: Organizing the evidence. Technovation, 21(6),
399-412.

Moser, L., & Law, J. (1999). Good passages, bad passages. Blackwell
Publishers. https://doi.org/10.1111/j.1467-954X.1999.tb03489.x

O’Neill, G. (2015). Curriculum design in higher education: Theory
to practice. University College Dublin, Teaching and Learning.
http://hdl.handle.net/10197/7137

OECD. (2005). China overtakes U.S. as world’s leading exporter of
information technology goods. Organisation for economic co-
operation and development (OECD). https://one.oecd.org/docum
ent/PAC/COM/NEWS(2005)43/en/pdf

Puiu, S. (2020). Strategies on education about standardization in Roma-
nia. In S. O. Idowu, H. J. De Vries, 1. Mijatovic, & D. Choi
(Eds.), Sustainable development (pp. 95-110). Springer Interna-
tional Publishing. https://doi.org/10.1007/978-3-030-28715-3_7

Rauhala, M., & Topo, P. (2003). Independent living, technology and
ethics. Technology and Disability, 15(3), 205-214. https://doi.
org/10.3233/TAD-2003-15307

Regulation (EU) 1025/2012 of the European Parliament and of the
Council of 25 October 2012 on European standardisation,
amending Council Directives 89/686/EEC and 93/15/EEC and
Directives 94/9/EC, 94/25/EC, 95/16/EC, 97/23/EC, 98/34/
EC, 2004/22/EC, 2007/23/EC, 2009/23/EC, and 2009/105/EC
of the European Parliament and of the Council and repealing
Council Decision 87/95/EEC and Decision No 1673/2006/EC
of the European Parliament and of the Council (Text with EEA
relevance). OJ L 2012/316, 12-33

Regulation (EU) 2024/1689 of the European Parliament and of the
Council of 13 June 2024 laying down harmonised rules on arti-
ficial intelligence and amending Regulations (EC) No 300/2008,
(EU) No 167/2013, (EU) No 168/2013, (EU) 2018/858, (EU)
2018/1139, and (EU) 2019/2144 and Directives 2014/90/EU,
(EU) 2016/797, and (EU) 2020/1828 (Artificial Intelligence Act)
(Text with EEA relevance). OJ L 2024/1689.

Riggio, R. E., Mayes, B. T., & Schleicher, D. J. (2003). Using assess-
ment center methods for measuring undergraduate business
student outcomes. Journal of Management Inquiry, 12, 68-78.

Sen, S., & Bhattacharya, C. (2001). Does doing good always lead to
doing better? Consumer reactions to corporate social responsibil-
ity. Journal of Marketing Research, 38(2), 225-243.

Shim, Y., Lee, H., & Fomin, V. V. (2019). What benefits couldn’t ‘Joyn’
enjoy?: The changing role of standards in the competition in
mobile instant messengers in Korea. Technological Forecasting
and Social Change, 139, 125-134. https://doi.org/10.1016/j.techf
ore.2018.09.007

Smith, J., McKnight, A., & Naylor, R. (2000). Graduate employability:
Policy and performance in higher education in the UK. The Eco-
nomic Journal, 110(464), F382-F411. https://doi.org/10.1111/
1468-0297.00546

Spivak, S. M., & Brenner, F. C. (2001). Standardization essentials:
Principles and practice. Marcel Dekker, Inc.

Suttmeier, R., Yao, X., & Tan, A. Z. (2006). Standards of power?
Technology, institutions, and politics in the development of
China’s national standards strategy. The National Bureau of
Asian Research. http://www.nbr.org/publications/specialreport/
pdf/SR10.pdf

@ Springer


https://www.iso.org/standard/39976.html
https://www.iso.org/standard/39976.html
https://www.iso.org/files/live/sites/isoorg/files/store/en/PUB100456.pdf
https://www.iso.org/files/live/sites/isoorg/files/store/en/PUB100456.pdf
https://www.iso.org/sites/directives/current/consolidated/
https://doi.org/10.1177/1056492612460588
https://www.nist.gov/speech-testimony/role-standards-todays-society-and-future
https://www.nist.gov/speech-testimony/role-standards-todays-society-and-future
https://doi.org/10.1007/978-3-030-28715-3_10
https://doi.org/10.1007/978-3-030-28715-3_10
https://doi.org/10.1016/j.jclepro.2012.10.019
https://doi.org/10.1016/j.jclepro.2012.10.019
https://doi.org/10.1504/IJSS.2019.104302
https://doi.org/10.1504/IJSS.2019.104302
https://doi.org/10.1080/03797720802065957
https://doi.org/10.1080/03797720802065957
https://doi.org/10.1111/j.1467-954X.1999.tb03489.x
http://hdl.handle.net/10197/7137
https://one.oecd.org/document/PAC/COM/NEWS(2005)43/en/pdf
https://one.oecd.org/document/PAC/COM/NEWS(2005)43/en/pdf
https://doi.org/10.1007/978-3-030-28715-3_7
https://doi.org/10.3233/TAD-2003-15307
https://doi.org/10.3233/TAD-2003-15307
https://doi.org/10.1016/j.techfore.2018.09.007
https://doi.org/10.1016/j.techfore.2018.09.007
https://doi.org/10.1111/1468-0297.00546
https://doi.org/10.1111/1468-0297.00546
http://www.nbr.org/publications/specialreport/pdf/SR10.pdf
http://www.nbr.org/publications/specialreport/pdf/SR10.pdf

38 Page 16 of 16

K. Mosakas et al.

Swann, G. M. P. (2010). The economics of standardization: An update.
Innovative Economics Limited.

Tartaro, A. (2024). The fourth wave of standardisation: A new kind
of standard-setting is emerging, and standards for responsible
and trustworthy Al are part of it. In K. Jakobs & G. van de Kaa
(Eds.), Proceedings of the 28th EURAS annual standardization
conference (pp. 273-290).

Timmermans, S., & Epstein, S. (2010). A World of standards but not a
standard world: Toward a sociology of standards and standardiza-
tion. Annual Review of Sociology, 36(1), 69-89. https://doi.org/
10.1146/annurev.soc.012809.102629

Uekdotter, F. (2021). Entstehung des TUV. In A. Grunwald & R. Hiller-
brand (Eds.), Handbuch Technikethik (pp. 56—60). J.B. Metzler.
https://doi.org/10.1007/978-3-476-04901-8_10

UN Department of Economic and Social Affairs. (2015a). The 17
goals. https://sdgs.un.org/goals

UN Department of Economic and Social Affairs. (2015b). Transform-
ing our world: The 2030 Agenda for Sustainable Development.
United Nations. https://sdgs.un.org/2030agenda

UNECE. (2022). Guidelines on developing gender-responsive stand-
ards (WP.6). Steering Committee on Trade Capacity and Stand-
ards. https://unece.org/sites/default/files/2022-12/ECE_TRADE _
472E.pdf

UNESCO. (2021). AI and education: Guidance for policy-makers.
UNESCO. https://doi.org/10.54675/PCSP7350

UNESCO. (2023). Guidance for generative Al in education and
research. UNESCO. https://doi.org/10.54675/EWZM9535

Van De Kaa, G., Van Den Ende, J., De Vries, H. J., & Van Heck, E.
(2011). Factors for winning interface format battles: A review
and synthesis of the literature. Technological Forecasting and
Social Change, 78(8), 1397-1411. https://doi.org/10.1016/j.techf
ore.2011.03.011

Vec, M. (2011). Kurze Geschichte des Technikrechts. In M. Schulte
& R. Schroder (Eds.), Handbuch des Technikrechts: Allgemeine
Grundlagen Umweltrecht - Gentechnikrecht - Energierecht Tel-
ekommunikations- und Medienrecht Patentrecht - Computerrecht
(pp- 3-92). Springer Berlin Heidelberg. https://doi.org/10.1007/
978-3-642-11884-5_1

Veljanova, H., Reiter, B., Staudegger, E., & Wendt, H. (2024). D2.1
— Intended Learning Outcomes (ILOs) for Standardisation Edu-
cation (Version v8). Zenodo. https://doi.org/10.5281/zenodo.
14229235

Vuorikari, R., Kluzer, S., & Punie, Y. (2022). DigComp 2.2: The digi-
tal competence framework for citizens — With new examples of
knowledge, skills and attitudes (EUR 31006 EN). Publications
Office of the European Union.

Wenzlhuemer, R. (2010). The history of standardisation in Europe.
European History Online (EGO). Institute of European History
(IEG). http://www.ieg-ego.eu/wenzlhuemerr-2010-en

@ Springer

West, J. (2006). The economic realities of open standards: Black, white
and many shades of gray. In Standards and public policy (pp.
87-122). Cambridge University Press

West, J., & Fomin, V. V. (2011). Competing views of standards compe-
tition: Response to Egyedi & Koppenhol. International Journal
of IT Standards & Standardization Research (JITSR), 9(1), i—iv.

Wiarda, M., van de Kaa, G., Doorn, N., & Yaghmaei, E. (2022).
Responsible innovation and de jure standardisation: An in-depth
exploration of moral motives, barriers, and facilitators. Science
and Engineering Ethics, 28(6), 65.

Wickson, F., & Forsberg, E. M. (2015). Standardising responsibility?
The significance of interstitial spaces. Science and Engineering
Ethics, 21(5), 1159-1180.

Williams, B. (2011). Ethics and the limits of philosophy. Routledge.

Winterton, J., & Turner, J. J. (2019). Preparing graduates for work
readiness: An overview and agenda. Education + Training, 61(5),
536-551. https://doi.org/10.1108/ET-03-2019-0044

Yao, X, & Suttmeier, R. (2004). China’s post-WTO technology policy:
Standards, software, and changing nature of techno-nationalism
(Special Report No. 7). The National Bureau of Asian Research.
https://www.nbr.org/publication/chinas-post-wto-technology-
policy-standards-software-and-the-changing-nature-of-techno-
nationalism/

Yates, J., & Murphy, C. N. (2019). Engineering rules: Global standard
setting since 1880. Johns Hopkins University Press.

Zubke-von Thiinen, T. (1999). Technische Normung in Europa: Mit
einem Ausblick auf grundlegende Reformen der Legislative.
Duncker & Humblot.

Zuniga, N., Burton, S. D., Blancato, F., & Carr, M. (2024). The geopol-
itics of technology standards: Historical context for US, EU, and
Chinese approaches. International Affairs, 100(4), 1635-1652.
https://doi.org/10.1093/ia/iiaec124

Carr, N. G. (2004). Does IT Matter? Information Technology and the
Corrosion of Competitive Advantage. Harvard Business School
Press.

Friedlander, A. (1995). Natural monopoly and universal service: Tel-
ephones and telegraphs in the US communications infrastruc-
ture, 1837-1940 (Vol. 2). Corporation for National Research
Initiatives.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1146/annurev.soc.012809.102629
https://doi.org/10.1146/annurev.soc.012809.102629
https://doi.org/10.1007/978-3-476-04901-8_10
https://sdgs.un.org/goals
https://sdgs.un.org/2030agenda
https://unece.org/sites/default/files/2022-12/ECE_TRADE_472E.pdf
https://unece.org/sites/default/files/2022-12/ECE_TRADE_472E.pdf
https://doi.org/10.54675/PCSP7350
https://doi.org/10.54675/EWZM9535
https://doi.org/10.1016/j.techfore.2011.03.011
https://doi.org/10.1016/j.techfore.2011.03.011
https://doi.org/10.1007/978-3-642-11884-5_1
https://doi.org/10.1007/978-3-642-11884-5_1
https://doi.org/10.5281/zenodo.14229235
https://doi.org/10.5281/zenodo.14229235
http://www.ieg-ego.eu/wenzlhuemerr-2010-en
https://doi.org/10.1108/ET-03-2019-0044
https://www.nbr.org/publication/chinas-post-wto-technology-policy-standards-software-and-the-changing-nature-of-techno-nationalism/
https://www.nbr.org/publication/chinas-post-wto-technology-policy-standards-software-and-the-changing-nature-of-techno-nationalism/
https://www.nbr.org/publication/chinas-post-wto-technology-policy-standards-software-and-the-changing-nature-of-techno-nationalism/
https://doi.org/10.1093/ia/iiae124

	Bringing values to standardisation: from policy concepts to a value-based framework for education about standardisation
	Abstract
	Introduction
	The history of standards: from techno-economic drivers to responsibility and values
	EU’s turn towards human-centric and value-based standardisation
	The new strategic vision
	The current state of standardisation education in Europe

	A value-based intended learning outcomes framework for education about standardisation
	Education as a medium for value transmission
	Bridging the value-oriented policy and standardisation: the value-based intended learning outcomes framework
	Connecting values to standardisation contexts in education and in practice

	Conclusions
	Acknowledgements 
	References


