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D2.1.Annex.A Digital for sustainability
role profiles

1.1 Role profiles

Role profiles are a generic set of roles performed by professionals. They describe a certain role at
a relatively high abstraction level, clustering typical and common job role components into a
consistent format. Jobs or functions are normally described in a much more detailed way, specific
to an individual and the organisation. They contain personalised and more specific information
such as terms and conditions of employment, remuneration or specific tools. A person working in

a certain job can fulfil multiple roles depending on the tasks this person has.

1.1.1 CEN ICT Professional Role Profiles

In the field of ICT, the European standardisations organisation CEN has published a set of

. They were developed in a European context, involving a
large number of different stakeholders. As such, they provide a common reference language and
communication tool to support mutual understanding e.g. both between countries and
stakeholders but also within organisations. These set of profiles are not intended to represent a
rigid standard, but were built as a foundation and inspiration for the flexible creation of more
context-specific profiles in a broad variety of areas. The role profiles relate closely to the European

2, as they incorporate the competences of this framework.

There are 30 role profiles, structured in seven main profile families. In the framework, the profile
families are called ‘generation 1" and the role profiles are called ‘generation 2. The profile

descriptions are reduced to their core characteristics which clearly differentiate them one from

! CEN Workshop Agreement ( ) — European ICT Professional Role Profiles version 2 — Part 1 Full
descriptions.
2 CEN/ TC428 ( ) - e-Competence Framework (e-CF) - Acommon European Framework for ICT

Professionals in all sectors - Part 1: Framework
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another. Users can create their own so-called ‘generation 3’ profiles by adapting the role profiles

to their specific environments and needs?.

EUROPEAN ICT PROFILE FAMILY TREE

Generation 1: SEVEN FAMILIES

| | | ]
PROCESS SERVICE &
Generation 2: 30 EUROPEAN ICT PROFESSIONAL ROLE PROFILES

Administrator Manager

Solution
Data Specialist Designer Service Support

Digital Business Quality
Transformation Information Assurance
Leader Manager Manager

Digital Media

Specialist

Generation 3: CREATE/ RELATE YOUR CONTEXT-SPECIFIC ICT PROFILES (Jobs, Curricula...)

Figuur 1 European ICT Professional Role Profiles (CEN CWA 16458-1:2018)

1.1.2 Digital Sustainability role profiles

Based on initial research, 9 role profiles were selected from the set of 30 European ICT Professional
Role Profiles that could be recognised in the context of digital for sustainability. This resulted in 10

digital sustainability role profiles, that could be grouped into 3 main areas:

« Management & consultancy: Digital sustainability lead, digital sustainability manager,
digital sustainability consultant.

3 CEN Workshop Agreement ( ) — European ICT Professional Role Profiles version 2 — Part 2 User guides.
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o Data processing & analysis: Sustainability business analyst, sustainability data scientist,
sustainability data analyst, sustainability data engineer.

o Development & operations: sustainability solution designer, software developer for
sustainability, sustainability technical specialist.

These 10 digital sustainability role profiles are the translation of the ICT Professional Role Profiles
to the field of sustainability. In terms of the ICT Professional Role Profiles report: These are
‘generation 3’ role profiles for digital sustainability. It is quite easy to find specific examples of
these roles when looking at job vacancies in this area. Usually these are related to specific sectors
(e.g. agriculture, energy) or fields of application (e.g. smart cities). These specific roles support

the different 4, each in their own way.

CWA ICT professional  Digital4Sustainability Some examples of
role profile (based on e-CF) role specifications

Chief information Digital sustainability
officer lead

Energy analyst /

Waste sorting optimisation professional
Sustainability (data) Waste analyst —
analyst Water data analyst

SUStam?b'I!ty data —@ultural data scientist
Data scientist %
e . __J Expert water modelling

analyst

Business Information Digital sustainability
manager manager

Business analyst

Data specialist Sustainability data
engineer

Sustainability solution
designer

Greentech specialist
Precision agriculture specialist
Smart city solution expert

Solution designer

Farm management software dev
Software engineer for Smart buildin
Smart cities engineer

Software developer for

Developer T
P sustainability

et qadk s Sustamablll.ty Atechnlcal
specialist

il esmsuliE: igital sustainability
consultant

Figuur 2 Digital Sustainability Role Profiles, examples and links to SDGs

Drone operator/ technician for f
Precision agriculture technician
Smart cities technician

4 United Nations - Department of Economic and Social Affairs. Sustainable Development: The 17 Goals. Accessed 23-10-

2024:.
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1.2 Description of roles

1 MANAGEMENT & CONSULTANCY

1a

1b

1c

Digital Sustainability Lead

Defines and implements a digital sustainability strategy, policy, and governance across the
organisation. Provides leadership for the implementation and development of sustainability
by the organisation’s architecture and applications.

Alternative names: ICT/ IT Sustainability Lead, Digital Sustainability General Manager, ICT/ IT
Sustainability General Manager

Digital Sustainability Manager

Proposes, plans and manages the functional development of the information system,
focusing upon sustainability. Ensures the continuous enhancement of sustainability by ICT.

Alternative name: ICT/IT Sustainability Manager

Digital Sustainability Consultant

Advises organisations on their digital sustainability strategy and its implementation of
applying digital technologies to reach sustainability goals and add value to a business in the
most effective and efficient manner.

Alternative names: Digital Sustainability Advisor, ICT/ IT Sustainability Advisor, ICT/ IT
Sustainability Consultant, ICT/IT sustainability systems consultant

FARESl Co-funded by 10
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DATA PROCESSING & ANALYSIS

2a Sustainability Business Analyst

Analyses an organisation's processes and systems and optimises business performance with
regard to sustainability through technology application. Provides possible ICT solutions
compliant with the digital sustainability strategy.

Alternative names: ICT/ IT Business Analyst Sustainability, Business Analyst Sustainability

2b Sustainability Data Scientist

Delivers insights from data by optimising the analytics process focusing on sustainability.
Creates, identifies, selects and optimises the mathematical models, the algorithms and
predictive models to deliver insights in sustainability aspects, applying advanced
programming techniques.

2c Sustainability Data Analyst

Imports, inspects, cleans, transforms, validates, models and analyses collections of data with
regard to sustainability. Ensures that the data sources and repositories provide consistent
and reliable data. Prepares sustainability dashboards and management reports.

2d Sustainability Data Engineer

Builds and maintains systems that collect, manage, and convert raw data into usable
information regarding sustainability for data scientists and analysts to interpret.

DEVELOPMENT & OPERATIONS

3a Sustainability Solution Designer

Proposes and designs solutions that support sustainability in line with technical architecture
which fit business requirements and support change.

3b Software Developer for Sustainability

Designs and/ or codes components to meet sustainability specifications. Builds and
implements ICT applications and components that support sustainability.

Alternative name: Software Engineer in Sustainability

3c Sustainability Technical Specialist

Installs, maintains and repairs hardware, software and service applications that support
sustainability. Alternative name: Digital Sustainability Technician

Figuur 3 Short descriptions digital for sustainability role profiles
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D2.1.Annex.B Literature review

2.1 Purpose and approach
As part of the Needs Analysis (WP2), the academic literature is reviewed to assess the state of the

art and distill starting points for the development of the skills strategy. The focus was broad and
multidisciplinary, with seeking articles that discuss the following topics (in isolation or in

combination):

(i) the twin transition and the way it develops (for which a range of alternative search
terms were used as twin transformation, dual transformation, digitainability,
sustainable development and digitalization, green jobs and technology);

(ii) a focus on skills, competences, abilities or capabilities, both on an individual and
organizational level in relation to the twin transition;

(i)  the job market in relation to the twin transition;

(iv)  education in relation to the twin transition.

All academic partners added to a shared database, which helped to prevent regional and
disciplinary biases. Articles came from the members’ databases and networks, were found

through Google Scholar, and through snowballing with tools like ‘Research Rabbit'.

In terms of quality of the sources the preference was to include peer reviewed articles,
(academic) book chapters, and PhD-theses only. However, due to the nascency of the field, it was
deemed essential to include conference proceedings in the scope. As a measure of quality, we
did solely include those conference papers that have a permanent digital identifier like DOI, ISBN

or arXiv.

The final database consisted of 70 articles, covering a wide range of sectors and countries. The
oldest article was written in 2019, with the majority being published in 2023 or 2024. An overview
can be found in Appendix A. In addition, 6 articles have been included in the review, which share
frameworks on either sustainability '-® or digital skills 6. As the separate fields have evolved further
than the literature on skills for twin transition (or digital sustainability skills), these frameworks

have been used as reference materials during the analysis of the 70 core articles.

The analysis of the database was conducted in two different, complementary ways (see figure 1).
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Figure 1 - Two steps approach of the analysis

Group and general

themes related to
articles main messages

Thematic analysis

Review of the full set of articles and code all

« Extract articles passages relevant to the skills

strategy (488 entries) mentions of skills, abilities, competencies or
. Group Occording common themes reggrding CGpri”ties, as well as specific knowledge
skills, job markets, and education » Codes based on an iterative mind-mapping

process (524 codes)

Firstly, (i) all articles have been read in full and any passages that could be relevant to the skills
strategy have been copied to an Excel file. The file consisted of 488 entries. As a next step, the
main messages were grouped together, to distill common themes in the literature regarding

skills, job markets, and education. These themes will be described in section 3.

Secondly, (i) a thematic analysis was conducted by reviewing the full set of articles to code all
mentions of skills, abilities, competencies or capabilities, as well as specific knowledge that was
necessary. In coding only those pieces of text that were based on original empirical or conceptual
work were included (which means not part of a general introduction or literature review section).
This limitation resulted in only 42 articles providing input for the thematic analysis. In the table in
Appendix A it is indicated which articles this concerned. For each specific piece of information on
skills or knowledge that was based on original work a quote was recorded in an Excel spreadsheet.
A code was attached to capture the focus of the quote, staying close to the original wording.
Where possible several quotes were merged into a similar quote, but only when this did not illude
the specificity of each of the codes. A total number 524 codes were developed in this process.

And for each code, the region, sector, and unit of analysis were noted in the Excel file.

Next, a process of categorizing started. The original codes were grouped and organized in an
iterative process. To make sense of the data, multiple hierarchical layers were created to catch
different levels of abstraction. A data structure of 6 levels was established, with level 1 referring to
the basic code 2 resulting in hierarchical layers. During this process, six levels of abstraction were
established, with level 1 representing the original codes representing the specific quotes, and level
6 being the highest level group of ‘twin transformation competences’ capturing all the codes

together.

FARESl Co-funded by 14
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To smoothen the analysis process of the large dataset, first a subset of 18 random articles has
been analyzed through the process described above. In developing the codes and different
hierarchical levels and naming them, the 6 articles addressing either sustainability or digital skills
were used as reference. As a next step, the remaining articles were coded with the preliminary

coding scheme, while finetuning and adding onto the scheme when necessary.

The initial plan was to, as a last step of the thematic analysis, compare the results on the different
units of analysis, region, and sector. However, considering a skewed distribution of codes of the
different categories and specification information lacking in part of the articles, this comparison
was not feasible with the current dataset. Also, given the variety of the contexts and roles the
articles focus on, counting the different mentions of specific skills was not meaningful. The result
of the analysis is hence a mapping of all the twin transition skills as mentioned in the reviewed
database resulting from earlier research. This overview is discussed in section 4 of this document.
Although no conclusions can be drawn on which skills are relevant for which role, or in which
sector, the clusters that resulted from the analysis can be used for input for the skill strategy and

evaluating existing job profiles.

This report ends with a conclusion (section 5) in which the main take-aways of the analysis for

the skill strategy are formulated.

2.2 Definitions

Before moving to the results of the two-step analysis introduced above, key definitions as used in
the reviewed literature are discussed. The focus is firstly on the term ‘twin transition’” and all
variations, and secondly on the context of sustainability. A full overview of the terminology and

definitions in the literature is provided in Annex B.

The term ‘twin transition” was introduced in 2020 by the European Commission with a strategy to
aimed at supporting the simultaneous to a green digital economy?®, and 25 of the reviewed articles
uses this term 7*. Many of these article indeed refer back to the European Commission when

defining the concept, with the most extensive example being of Aagaard and Vanhaverbeke” :

Accordingly, and in response to the urgent need for sustainable development, the
European Commission has championed the concept of twin transition (TT) or digitally

enabled sustainable transition, emphasizing the role of digital technologies in driving eco-

FARESl Co-funded by 15
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friendly transformations, while emphasizes the integral connection between sustainability
and digital transitions, viewing them as co-dependent elements critical for future progress

(European Commission, 2024aq). (p. 228)

In some cases specific contextual focuses are added, like a specific focus on the energy sector®,

offsetting companies’ carbon footprint ¢, or a ‘net-zero carbon and resilient built environment?.

Besides twin transition, alternative terms are found in the literature, being twin transformation3233,
dual transformation®, digitainability®®, sustainable digital transformation3<’, digital
sustainability®®-4°, green digital transformation' and twin transformation42 The alternative terms
are not in all cases defined, but when definitions are provided, the emphasis seems to lie more
strongly on organizational transformational processes. Christmann et al. *3 for instance define the
twin transformation as: "a value-adding interplay between digital and sustainability
transformation efforts that improve an organization by leveraging digital technologies for

enabling sustainability and leveraging sustainability for guiding digital progress” (p. 7).

In all other cases no key term was applied, but rather combinations of terms like ‘digital

transformation’ and ‘sustainability’ were used.

Next, definitions of the term sustainability were assessed. Only in 27 of the 76 articles in the
database some sort of definition of sustainability is provided, while some discuss specifically the
diffuse use of the terminology**44. By many the 3 dimensions of ‘the triple bottom line'*® are
acknowledged, being social, environmental and economic’21417.2225323336-38,40414446-55 \whilst many
solely focus on the green dimension®"1516182021232631394256-64 Thjs can be explained by the domain

of application in the study, for instance with a specific focus on circular economy#2%7.58,

Only a few of the articles delve deeper into the meaning of sustainability, for instance going back
to the origins of the concept, for instance referring to definition of sustainable development of the
United Nations, which focuses on the ability of future generations to meet their needs®s. An

example comes from Pospelova et al.®¢:

Sustainability is a paradigm for thinking about a future in which environmental, societal, and
economic considerations are balanced in the pursuit of an improved quality of life: “meeting
the needs of the present without compromising the ability of future generations to meet their

own needs” (p.1).
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And George and Schillebeeckx®® call for a connection to the regeneration paradigm as:

Through regeneration, the focus of corporate sustainability expands beyond reducing
negative externalities of resource use — the dominant sustainability paradigm in the extractive
economy - towards the explicit inclusion of and accounting for positive impact — the

paradigm of the regenerative economy. (p. 4)

2.3 General trends in the literature
In this section general trends in the reviewed articles (step 1 of the analysis) are discussed.

Consecutively the following topics are addressed: the twin transition in general and how it
develops, the job market and the issue of skills shortage, the need for education and training, the
different roles in the transition, and lastly the importance of taking into account heterogeneity in

multiple respects.

2.3.1 Twin transition

Not surprisingly, given the selection of articles, hope for technology bringing innovative solutions
to move towards sustainability is widespread?2336067-70 and some articles demonstrate positive

impacts of digitalization on sustainable corporate development® or sustainable competitiveness

12,26

Also, it becomes clear from the reviewed articles that the twin transition should be considered as
a fundamental change’#%, asking an institutional paradigm shift’’®. As such, the twin transition
implies change within organization on many different levels. The literature mentions the need for
new or changed business models’'430364447576768 = gperational processes*”, supply chains®,
leadership style”®, organizational structure’#%”, risk management®®, governance?*®°, reporting
structure*®, organizational culture’® 7”2, knowledge management®’?, and technological

management®, which includes the availability of precise data'.

And, another important point of attention, is that organizations should move towards working in

ecosystems, requiring altered ways of relating and working with stakeholders”57¢8,

Given the fundamental transformation needed on all these aspects, it is also concluded that the
twin transition is still in an early stage?®, investments are limited®’, many companies are still ill

prepared®, with only few companies succeeding and in many other cases companies opting for
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non-invasive solution adoption only*. The twin transitions starts with awareness*, and more
awareness is needed. This concerns: sustainability issues*395773, megatrends and global drivers?,
and opportunities digital technologies can bring for sustainability®?243 For the latter it is
indicated that the number of concrete use cases? and business models3® needed for inspiration
are still limited, and needs to grow. This is even more so when it comes to SMEs, as the

transformation is especially difficult for this group of companies?.

2.3.2 Job market and skills shortage

Considering the paradigm shift associated with the twin transition, the job market is also expected
to be greatly impacted. With a changing focus from Industry 4.0 to Industry 5.0, the fear of humans
being replaced by technology is reduced. Instead, the expectation is that the focus will be on the
interaction between people and technology'™®, with jobs that do not need creativity being

abolished’®54817, This means that there will be both job loss and creation of new jolbs2465354687,

The expectation is that there will be mainly a need for more highly educated workers'™®®. This is
due to the fact that for the new jobs a wider variety of skills is necessary’?, and an analysis of job
vacancies for green Al jobs indicated that the number of skills requested is larger than green jobs
or Al jobs™. Due to the more complex nature of new jobs, there are hopes that they can lead to
higher wages and better wellbeing®. On the other hand, it can lead to structural unemployment,
especially in countries that now have many low skilled workers®*”. Therefore, it is important to help
low-skilled workers by for instance developing easy-to-use technological tools®. Also, it is
indicated that due to the quickly evolving digital technologies, there will be a need for lifelong

learning in order to stay competitive in the labor market®-.

Another consequence of the developments sketched above, is that a skill mismatch is to be

eXpeCted'5'39'46'54'60'68'72.

Skill shortage is already mentioned as one of the main barriers for the twin
transition?52839,40425457606366-6870-73 And as the other side of the same coin, having the right human

capital is considered as an important competitive advantage for companies?7:3540.46,535557.60

Different skills shortages are specifically mentioned in the literature: the ability to translate IT
knowledge to IT business opportunities’, IT workers with both excellent technical skills and

sustainability knowledge’, workers with knowledge about CE and how to integrate into daily
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operations*?, people with combined IT and CE knowledge®, programmers who can deliver
energy-efficient code’ skills for effective waste management through digitalization®’, workers to
form teams with the capability to support loT implementation®®, change management
capabilities®, analytical capacity®, the ability to measure impact of IT on sustainability”, and skills

for data handling and analysis®'.

As solution companies move to skill-based hiring instead of hiring based on diplomas
solely'®24%\72_ Another option is hiring external expertise, although the lack of consultants is also

indicated as a barrier for the twin transition?®.
Training and education

It is clear from the above that there is a need for large skill re- and upskilling”"2526063£686973 Moving
forward with the twin transition requires fundamental changes in higher education to prepare the
future workforce#*!53943488152547173-75 Teaching must move to multidisciplinarity*4374, and address
topics like IT and sustainability?44372. Specifically the integration of technology and sustainability
should be addressed*, whilst addressing both the threats and opportunities IT brings for
sustainability*’2. Teaching should involve best practices®* and real cases’®. Other issues to
address in curricula mentioned in the literature are: technological skills’?, optimal resource use?,

ethics*72 legislation’, circular principles'®, and personality development’®.

It is further suggested that technologies also need to be applied in education® for better
preparation and reaching larger groups of people. Examples provided in the literature are game-
based learning to cater divers social contexts’®, or a platform for training of engineering

students’.

At the same time, it is noted that the current skill gap cannot be addressed by institutions for
higher education alone. Firstly, changing curricula does not reach the current workforce®.
Secondly, as noted by Hazrat et al’4, education is not able to adapt quickly enough to the fast
technological changes; he posits that we currently find ourselves in a ‘social pain phase’, which
he compares to the early stages of the industrial revolution. On top of that Hofmann Trevisan et
al’® indicate that the current transformation requires changes in education starting at the primary

school level..

This means that companies need to act in order to fill a gap®™ and invest in training?°'6872,
Examples of such training mentioned in the literature are: in-house training°%’7273, on-the-job

training, MOOCs, apprenticeship, bootcamps'®, mentorship’2’3, job shadowing, coaching, and role
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models’. At the same time ,it is indicated that companies need to invest in life-long

learning®*®'%475, and cultures that enable that?6877,

A challenging aspect is that companies first need to be able to assess the skills they need®”’” and
have in-house but often are aware of neither of those two’. This also makes it difficult for
companies to signal their needs to policy makers, a capability deemed important by Maliphol
and Walter®. This calls for a cooperative effort between different actors to address the skill gap",

including cooperation between companies and universities*®”727°,

As mentioned above, it is noted that the twin transition increases both the number and variety of
skills needed by organizations. In the next section of this document, an extensive overview of all
the twin transition skills that are mentioned in the literature is provided. On a general note, it is not
only mentioned that skills need to be combined®54%° which asks for a set of integral
competences’®, but also that synergy between skills needs to be created®. Based on this
reasoning, twin transition skills are more than just an adding up of different skills, although it is
noted that companies need to build on top of existing capabilities*?, and already existing skills
need to be applied in a different way or context®. The skill set needed can differ per sector and
company’?, although there seems to be a set of digital and soft skills that are transversal®'. For
instance, it is noted that a lack of social competences can limit the career opportunities of

technical workers®'54,

Lastly, attention is placed in the literature on the role of consumers in the twin transition, which
holds that a basic level of digital skills of the general public is needed as they need to uptake new

tools®.
Roles

The focus in the reviewed literature is on adding skills to existing job profiles, over defining new
digital sustainability roles. Although e.g., Teichmann et al.”® do make a distinction between general
workforce skills and specialist, this distinction is not further specified. By others it is stated that
general IT-staff does not need sustainability knowledge’, and only some general professional
ethics and security’s; the same holds for technicians that are focused on daily operations®t. On
the other hand, more specialist functions require more knowledge and skills. Examples mentioned
in literature are security experts and technicians specialized in digital infrastructures®, engineers
that need more additional skills and knowledge’s, developers that have to act as business

advisors”, and the deep emphasis on group work in the software engineering industry’®.
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In general, ample attention in the literature is given to the roles of: entrepreneurship’?6395564

innovation*>®3%5, and leadership?’36:46495577,

Top management plays a crucial role as a leading organizational change agent®. In order to be
able to take that role, leadership itself needs to transform?384677. As mentioned before, this starts
with awareness*®®4, followed by commitment to change with ‘appropriate urgency and
seriousness’#?%’%, and a willingness to make bold and big decisions*. In terms of abilities, this
needs: strategic foresight’, the ability to navigate complexity’4>4448, systems-thinking skills®48, the
recognition of long-term value derived from integrating digital transformation and sustainability
transformation’3437468569 creating a shared vision for the twin transition®*%%, to develop integrated

strategies for the twin transition?6%”4855 including priorities*, and constantly update them44.

In terms of innovation and finding uses cases, it is indicated that tech-leaders should take the
lead by sharing knowledge on technological development and opportunitiess, and also service
businesses??, or technology solution providers®® are needed for developing smart solutions and
act as innovator-promotor?. This is needed to actually engage with the twin transition, based on
an awareness of the opportunities. And in turn the MNEs, are expected to lead smaller

companies®® in a similar way.

The role of senior management is also addressed in terms of managerial activities®* for
implementation with need for a dedicated (C-level) person to guide the transformation*. The
twin transition strategy has to be translated into a change program which needs to be managed
2634374989 The change program should be focused on (i) moving towards a culture of adaptability,
openness and continuous learning’, and of innovation and CSR*, which allows the deployment of
digital for sustainability to succeed; (ii) to enhance digital literacy’3%°, and sustainability
awareness’ in the organization; (iii) to develop new corporate governance practices®; and (iv) to
cultivate relationships with other parties’?**, for instance focused on supply chain integration and

coordination®2,

Other roles addressed in the literature are HRM departments that need to embed training and
education®4° and marketing to bridge the gap to customers®®, change attitudes and fear of

customers on e.g., 0T, or act as digital marketing specialists®.

Also, policymakers play crucial roles®#®’, for instance in establishing investments2°23. Policymakers
also need to take up an entrepreneurial role ", while it is acknowledged that the EU is active in this

fieldo222,
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2.3.3 Cooperation

Another important trend in the literature is the focus on cooperation between partners, based on
a move to ‘ecosystem thinking’¥49%8, This translates to the emphasis on (ecosystem) cooperation
skills. Three reasons can be distilled on why more intense external cooperation is needed. Firstly
(i), the twin transition requires a systemic shift of interdependent actors™¥®. The transformation
involves a redesign of supply chains or value chains?®39428357.607 |t was already discussed above
that education needs to transform as part of the twin transition, which means that education 4’
and research institutes'2542%481 have roles to play. Also, customers are involved?:3942808 for the
adoption of smart tools™. Civilians need to be taken along for public opinion and as part of the
(future) workforce ". Governments have roles to play®*%” for (local) policy and infrastructures'3?°,
Lastly the importance of involvement of local partners as trade unions for local uptake', and

standardization institutes?®> are mentioned.

A second reason (ii) for the focus on cooperation is that for most companies it is impossible to
have all capabilities and resources in-house®*?, so they need to outsource®, or collaborate’ on
new value creation models?549%88°, And lastly (iii) data play a crucial role in the twin transition.

There is a need for data-sharing®%”, and the establishment of shared standards*9578,

2.3.4 Mind the differences

A final point to make regards heterogeneity that needs to be taken into account in multiple
aspects in understanding of and intervening in the twin transition. Some authors point to (i)
regional differences within Europe'®?, and globally®, e.g. in terms of current digital literacy and
awareness? in general and of the workforce®®® and customers® in particular. Also, the existing
digital infrastructure®*®’, average level of employment®, and preferences of and interactions
between local actors" vary per region. And lastly, the current integration of digital and sustainable

in educational programs®, and digital literacy of students and teachers®? are heterogeneous.

Other dimensions of variation to take into account are (ii) the starting point of the organization in
the transformation in terms of maturity level or existing dynamic capabilities® (iii) the state of
development of the industry and associated needs®?'%; (iv) company size?, and the specific tools

used'.
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2.4 Thematic analysis

This section shares the results of the thematic analysis of skills, abilities, competences, and
capabilities as mentioned in the reviewed literature. As elaborated in section 1 a data structure of
6 hierarchical levels has been developed (with level 1 being the original codes, and level 6 being
the overall category of ‘twin transition competences’). The data structure will be discussed
stepwise. The references are included to indicate the source(s) on from which the code is

retracted. The level 1 codes are not included in the pictures below.

As a first step in the analysis, the overarching level of the coding scheme (level 6) has been
labelled ‘twin transition competences’, incorporating “skills’, ‘lknowledge’, and ‘awareness’ under
the broader category of ‘competences’. A competence can be understood as the ability to apply
knowledge, skills, and social and/or methodological abilities in work or study contexts, as well as

in professional and personal development’®.

Figure 2 -Overview of Twin Transition Competences Knowledge, Awareness and Skills

©- 4 - Organizational knowledge

@~ 4 - Individual knowledge
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S
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Knowledge refers to the theoretical or practical understanding and awareness of phenomena
such as facts, terminology, concepts, models, or theories that are related to a field of work or
study?®. Skills refers the ability to apply knowledge and use know-how to complete tasks and solve
problems®. And for awareness the definition of Raymundo et al.®' of sustainability awareness is
used as a frame of reference: “an understanding of the fragility of the environment and the
importance of its protection, thinking in terms of an ecological consciousness” (p.1). In the context
of twin transition competences this kind of awareness includes an understanding of how digital

technologies can help in this protection. Furthermore, the awareness in the context of this review
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includes social/dimensions of sustainability. Bringing this together, would result in a definition as:
‘an understanding of the fragility of social and environmental systems, the importance of
protecting and enhancing those, combined with an understanding of the way that digital

technologies can help in this protection and enhancement'.

The focus in the thematic analysis has been on the twin transition, or digital sustainability skills, or
on the mentioning of skills on the intersection between the digital and sustainability transition. In
some articles specific skills for either digital or sustainable transition were mentioned; these are
included in the data structure separately. Therefore, Figure 2 includes sustainability and
digitalization skills, which were used solely as reference points in the coding process and will not

be addressed further in this review.

Figure 3 -Overview of Knowledge

©- 4 - Organizational knowledge

©~ 4 - Individual knowledge

5 - dig/sus - Digital sustainability 6 - Knowledge

Twin transition

©- 4 - Leadership knowledge
competences

6 - Skills

®- 4 - Educational knowledge

6 - Awareness

2.4.1 Knowledge

The first category to be discussed, is that of knowledge. To impose a structure missing from the
literature, different levels were identified through by considering the unit of analysis related to the

specific codes.

Figure 4 -Overview of Organizational Knowledge
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Starting with organizational knowledge, the analysis distilled eight different types of knowledge
on an organizational level from the literature, being: knowledge about market effects®3,
knowledge of energy management®, knowledge about strategy in relation to wide industry
changes?®, knowledge about digital changes?®¢, knowledge of engineering?®, knowledge about
sustainability?¥%’, knowledge about ecosystems and value chains® and knowledge about digital

tools365760,
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Figure 5 -Overview of Individual Knowledge
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The analysis identified nine distinct types of knowledge at the individual employee level. In some
instances, this refers to an organization’s staff in general, while in others it pertains to specific
roles, such as engineers or technicians. However, due to the limited literature available to establish
a strong foundation of skills for certain roles, these skills have all been categorized under the label
‘individual knowledge’, namely technical or production processes knowledge, conceptual and
domain specific knowledge and legal, IT and engineering knowledge®. Furthermore, knowledge

of digital tools such as robotics and Blockchain are identified®®, just as circular economy

knowledge* .
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Figure 6 - Overview of Leadership Knowledge
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The next type distilled is knowledge for leadership and concerns the fundamentals and general

knowledge of digital transformation for top- and senior management*.

Figure 7 - Overview of Educational Knowledge
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Educational knowledge discusses which knowledge should be implemented in learning
programs as part of education transformation in light of the twin transition and is divided into the
following four domains: combined computing-sustainability knowledge, technology assessment,
digital tools and sustainability“®. Clearly, this must represent only a preliminary insight into a much

broader and complex set of knowledge aspects.
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Figure 8 — Overview of Awareness

6 - Knowledge
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6 - Awareness

2.4.2 Awareness

The second category to be discussed, is that of awareness. Similar to the approach for knowledge,
different levels were identified based on the unit of analysis to build the data structure in this

thematic analysis

Figure 9 - Overview of Organizational Awareness
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Organizational awareness (acknowledging) consists of understanding challenges and benefits

of digital for sustainability** and awareness of changes due to technology developments3®4e.

‘,.; the European Union
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Organizational awareness (seeing) is made up of awareness of sustainability®®, digital changes

and changes in organizational structure®, and regulations and regulatory processes®.

Figure 50 - Overview of Individual Awareness
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Individual awareness (acknowledging) consists of awareness of aligning decision making with
sustainability goals*®, recognizing different domains and enabling key partners for assessing

ideas®2 There are no seeing elements mentioned in the literature for individual awareness.

Figure 611 - Overview of Leadership Awareness
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Leadership awareness (acknowledging) consists of the awareness of the challenges and
benefits of D4S for competitiveness % and corporate culture®. Leadership awareness (seeing)
consists of awareness of entrepreneurial opportunities of dual transformation*® and changes due

to technology developments®®.
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Figure 7 -Overview of Governmental Awareness
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Governmental awareness is only identified in acknowledging the significance of digital

transformation®®.

Figure 8 - Overview of Educational Awareness

og & - Knowledge

Twin transition
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Educational awareness is only identified as a seeing knowledge type, namely the awareness of

the role of software (and ICT in general) for sustainability“3.
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Figure 9 - Overview of Skills
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2.4.3 Skills

The analysis identifies key skills in the digital sustainability literature required to navigate the twin
transition, which are categorized in the following main themes: Circular transformation skills,
Technological skills, Technical skills, Ecosystem collaboration skills, Entrepreneurial skills, Digital

working skills, Organizational skills and Soft/transversal skills.

Figure 10 - Overview of Circular Transformation Skills
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Circular transformation skills are essential for advancing towards a circular economy by
optimizing the management of natural resources. Several key skills required for this
transformation are identified through the literature analysis, including the facilitation of general
circular processes*?4¢, circular product development*®®’, energy management® and creating
National policy®s57%°. Additionally, Hofmann Trevisan et al.®” highlight various skills required in the
waste sector specifically, including encouraging easy-to-recycle materials. While their study is
specific to the waste sector, the underlying concept that waste is not a byproduct but a valuable
resource holds relevance across all sectors. Lastly, to evaluate progress effectively, it is essential

to utilize skills that quantify both the positive and negative environmental impacts through

comprehensive environmental impact assessments, including standardized reporting
methods*9%7.
Figure 11 - Overview of Technological skills
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Technological skills involve capabilities required to effectively utilize particular digital tools,
consisting of more general technological skills*”4”7 such as IT skills®¥4¢ programming skills?53¢,
cybersecurity skills®® and platform skills®®. The specific digital tools identified include: ICT™, Big Data
Analytics®9¢, Blockchain®®, expert systems, autonomous driving, natural language processing,

neural networks, visual image recognition and robotics'®, machine learning®#¢¢, |oT®® and Virtual,

augmented and mixed realities®.

Figure 12 - Overview of Technical skills
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Technical skills are not tied to digital tools in particular; instead, they encompass the abilities
required to work effectively across a variety of digital tools and applications and are divided into
general technical skills*¢, electrical skills, hardware-, software- and mechanical development and
automation?®, infrastructure®®, general engineering skills”’, and system integration consisting of
end-to-end solutions®® and data sharing®. Finally, data skills encompass areas such as data
management#®72 building data expertise by working on own solutions*, data science® and data

ana IytiCS4]’47’5]’GG’68.

Figure 138 - Overview of Ecosystem collaboration skills
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The analysis further indicates a growing need for ecosystem collaboration skills’>>%'¢°, More
specifically, ecosystem collaboration consists of facilitating such collaboration’"¥%7, strategic
collaboration?3”%’, developing infrastructure’**%’, developing shared resources"*%%’, developing
business models®®, overcoming (financial) barriers®®, business partner selection?42% and

fostering innovation?44%7,
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Figure 149 - Overview of Entrepreneurial skills
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Entrepreneurial skills required for the twin transition partially overlap with the Digital
Transformation Skills Framework of Bouwmans et al.?, with additional skills unique to the twin
transition. In the twin transition general entrepreneurship skills are necessary®”, and in more
detail openness to novelty, meaning spotting opportunities3¥5264 innovative thinking®? and
navigating complexity®. Furthermore, the twin transition necessitates skills for developing new
business models in general®*445158 and more specifically skills to embed value creating properties
in the core of the business model”2%3%%5 Additional skills are needed to pilot these new business
models®. Another essential entrepreneurial skill is a focus on profitability, achieved through the
development of tailored, profitable solutions?®, maximizing business value?®44¢ maximizing
impact3¢3948  or developing financial capacity3¢®’. Finally, there is a need for skills related to

customer and user focused understanding?.
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Figure 20 - Overview of Digital working skills
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In order to effectively work with digital technologies, there is a need to highlight several digital
skills, namely general digital skills®'%26477 and digital literacy in general®®52 Furthermore, the
analysis identifies various applications of digital technologies, including resource management®?,
the formulation of research questions®?, virtual product design®, digital content creation®, digital
operations management®, digital management information systems®, e-commerce and e-

marketing®, supply chain®® and sustainability’3964,
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Figure 21 - Overview of Organizational skills
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Organizational skills are divided into the following main categories of skills: management,
stakeholder engagement, strategic planning, business operations, soft/transversal, governance,

design and implementation of training programs.

‘,.; the European Union

Annexes to the needs analysis report Co-funded by 38



Diqital ’

ustainability

Skills for Europe’s Twin Transition

Figure 152 - Overview of Organizational - Management skills
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Within management skills the following different domains are identified: people management”’,

project management*®”7, human resource management?¢2°49%5 and resource management®

Figure 16 -Overview of Organizational — Stakeholder engagement skills
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- Governance

- Design and implementation of
training programs

Stakeholder engagement consists of signalling skills to identify market needs®*® and to have the
right mindset to enable the circular transformation in relation with internal- and external

partners*
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Figure 24 - Overview of Organizational - Strategic planning skills
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Strategic planning may be categorized into strategy adaptation’3®44 strategy and goal
alignment’3436444850515562 - strategic thinking®, development of organizational strategies and

policies?3435% and by fostering a consistent digital response across the entire organization3®.

Figure 25 - Overview of Organizational — Business operations skills
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Business operations skills concerns skills related to streamlining business

Opel’GtiO n S7,l7,25,30,34,36,46,62_

Figure 26 - Overview of Organizational - Soft/transversal skills
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The literature extensively discusses softltransversal skills. Soft/transversal skills related to an

organizational level were grouped under organizational skills. This category encompass
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information sharing®, learning culture’3242%%%7  puilding trust®, open innovation’344460,
interdisciplinary teams’®?, adaptability’, digital technology culture?®, collaboration347,
communication”3451%472 teamwork3#, organization, planning and creative and critical thinking®,
cultural awareness”, transformation mindset®, soft skills in general’?, system thinking skills® and

observation skills3®.

Figure 177 - Overview of Organizational — Governance skills
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Governance refers to skills that are needed to organize the twin transition within an organization,
and may be divided into general governance skills'”32%4, monitoring”®°, control®, prioritizing3¢°5,

organizational structure changes’?**£0 and data security3>®’.

Figure 28 - Overview of Organizational - Design and implementation of training programs skills
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- Management skills

- Governance

3 - Design and implementation of
training programs

In relation to design and implementation of training programs on organizational level, various
types of trainings for employees to prepare them for the twin transition were mentioned in the
literature. It concerns digital literacy training®?%, soft skills training¥ and training in

g enera |l3,32,34,55,57,60.

Figure 29 - Overview of Soft/transversal skills
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Moving to the individual level, the following main categories of softf/transversal skills are
identified as well, such as (continuous) skill development and learning, leadership skills,
interpersonal skills, intrapersonal skills and general professional skills. These are discussed in

more detail below.

Figure 30 - Overview of Soft/transversal - Skill development skills

2 - Skill development (General) -©

3 - Skill development
2 - Lifelong learning -®@

3 - Leadership skills

3 - Interpersonal skills

3 - Intrapersonal skills

3 - General professional skills

The category skill development discusses the skills needed to for re- and upskilling in general®®

and lifelong learning, which focusses on being able to continuously learn424357677,
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Figure 31 - Overview of Soft/transversal - Leadership skills

3 - Skill development

3 - Leadership skills ge;

3 - Interpersonal skills

3 - Intrapersonal skills

3 - General professional skills

Leadership skills are the next group of soft/transversal skills on the individual level. This category
encompasses establishing a shared vision®#, prioritization®, supporting34349%, dealing with
complexity®, taking initiative®®', originality®’, promoting®*®, system thinking®, creativity and
empowering¥, responsible behavior®'®¢, soft skills in general®, influencing®, decision making*,

leadership skills in general® and analytical thinking®.
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Figure 32 - Overview of Soft/transversal - Interpersonal skills

3 - Skill development

3 - Leadership skills

3 - Interpersonal skills

3 - Intrapersonal skills go

3 - General professional skills

Additionally, in a complex world where ecosystems are necessary to create the right leverage,
interpersonal skills are essential, comprising openness, listening®?, teamwork®2¢¢, empowering®,
networking®€2¢6, mediating®, motivating®*®, multiperspective thinking**¢?, supporting® and

communication435162,
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Figure 33 - Overview of Soft/transversal - Intrapersonal skills

3 - Skill development

3 - Leadership skills go

3 - Interpersonal skills go

3 - Intrapersonal skills

3 - General professional skills

Intrapersonal skills, additionally, help individuals to practice self-management in general, self-
reflection, flexibility, dealing with complexity and independency®?, patience and taking initiative®?,

adaptability®'%25¢, cognitive engagement®2667¢ and accountability®2©e.
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Figure 34 -Overview of Soft/transversal - General professional skills

3 - General professional skills ge

Finally, the analysis shows various general professional skills such as decision making?*%62¢s,
negotiation®, presentation skills, time management, action skills, skills to apply one’s knowledge,
promoting and analytical thinking®?, problem solving®2¢674, leadership skills in general (even if the
individual is not in a leadership position)®2%8, system thinking, transformative thinking and making
the right judgements®, creativity and critical thinking**%%%¢ and displaying responsible

behaviour®6266,
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2.5 Conclusion and recommendations

Based on the results outlined above the following key conclusions of the reviewed literature are

distilled, and translated into recommendations for the skills strategy to be developed.

The literature clearly indicates that the twin transition is expected to fundamentally change
institutions, companies, and labour markets. At the same time, the twin transition is still in an
early stage?. Only few companies are on a fundamental level embracing and synchronizing a
digital and sustainability transformation*?. Awareness*®, use cases? and business models*® are

called for to inspire action.

On the other hand, companies are already experiencing skills shortages in the field of digital
and sustainability transformation. Working on the twin transition requires more and a larger
variety of skills'®”?, so the literature shows. This is associated with higher education levels'>®. As the
digital transformation at the same time is expected to lead to a reduction of low-skilled labour,
which requires limited creativity®>*¢'”, an urgent skill gap is apparent. Institutes of higher
education need to alter curricula and ways of teaching but cannot keep up with the fast pace of
technological development’. Also, re- and upskilling of the existing workforce would not be
reached by only altering formal education®®. Therefore, collaborative efforts between
educational institutes, companies, trade organizations, and other local partners are

necessary to tackle this challenge'.

The thematic analysis has delivered an overview of an enormous number of different skills
mentioned in the literature. Looking at the overall data structure, it seems obvious that it is
impossible to expect the full skill set in a single employee. Also, not all skills will be necessary in
every role, for example consider technological skills which cover a range of specific applications,
or skills like virtual product design or governance. It is noted furthermore that part of the skills
needs have been identified on an organizational level (‘organizational capabilities’), and others
on the level of individual employees, which calls for specification in developing skill profiles. A
complicating factor is, however, that research into the twin transition is far from satisfied to a level
that clear differentiations per sector, or type of company can be made. Also, it is not clear at this
point which new roles or jobs will arise. This makes an establishment of which skills are needed for
which job profiles cannot be established based on the current knowledge base. It is even
indicated that companies also do not exactly know which skills they need, and hence are not able

to assess possible skill gaps’2 This highlights the need to increase the insights in this field.
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On a positive note, there is clear overlap with both digital transformation and sustainability
skills, which means that companies can build on an existing set of skills*>. On the other hand, it
is yet unclear what is needed to create synergy out of a combination of skills, or what changes

when existing skills are applied in a different domain. This again requires additional research.

In terms of recommendations this literature review therefore firstly calls for active cooperation
between multiple stakeholders, including research institutes, trade organizations,
policymakers, and companies to build the knowledge necessary for tailored roles and
associated skill sets. This could for instance be done starting with reviewing de current European
e-CF profiles. Considering the swiftly evolving field of the twin transition (both in practice and
academia) new developments should furthermore be actively monitored and integrated into a

skills strategy.

What is convincingly argued in the literature, is that transversal and soft skills, and (ecosystem)
cooperation skills are needed for many workers in the twin transition. On the other hand, basic
digital skills are also likely to be essential in any twin transition role. It is therefore suggested
that a skills strategy taps into this need, in order to reduce the anticipated skills gap proactively.
Companies that already need a specific set of job-related skills can currently provide on-the-job

training to build on a general skills foundation.

Also, there is a clear call for the role of leadership, entrepreneurship and development of use
cases. While developing use cases and business model is outside of the direct scope of the
Digital4Sustainability project, searching after cooperation with other twin transition initiatives or
educational institutes can be beneficial. Furthermore, raising awareness, sharing inspiring

examples, and the identified knowledge needs can be seemingly integrated in a skills strategy.

A final message that clearly speaks from the literature is that there cannot be a ‘one-size-fits-
all’ in re- and upskilling for the twin transition. This has to do with different regional
circumstances'®?®, different engagement in the twin transition of sectors'®?'%’, company size?°, and
the maturity level of an organization or existing organizational capabilities®2 In a skills strategy it

would be wise to take these differences into account.
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Reference short Title Journal/Book Source type | Sector/Type Country Thematic
analysis
Aagaard & VanHaverbeke | The twin advantage: Leveraging digital for sustainability in Business Model Innovation Game | book not applicable | not Yes
(2024) business models Changers and Contemporary chapter applicable
Issues
Benedetti et al. (2023) Digitalization in Europe: A potential driver of energy efficiency Socio-Economic Planning research not applicable | Europe No
for the twin transition policy strategy Sciences article
Ben-Zvi & Luftman (2022) Post-Pandemic IT: Digital Transformation and Sustainability Sustainability research various various Yes
article
Bertola & Vandi (2021) Fashion Design Education Towards Twin Transition. Global Fashion Conference 2021 conference fashion Europe Yes
Developing multidisciplinary skills for future professionals proceeding industry
Bianchini et al. (2023) The environmental effects of the “twin” green and digital Environmental and Resource research not applicable | Europe No
transition in European regions Economics article
Breiter et al. (2024) Dynamic Capabilities for the Twin Transformation Climb: A Information Systems Frontiers research various not specified | Yes
Capability Maturity Model article
Budai et al. (2023) Digital Competence Development in Public Administration Sustainability research public Europe No
Higher Education article administration
education
Christmann et al. (2024) The twin transformation butterfly Business & Information Systems conceptual not applicable | not Yes
Engineering applicable
Collini & Hausemer 2023 Place-based pathways for the twin transition: the role of Competitiveness Review: An conceptual not applicable | not Yes
systemic change agents International Business Journal applicable
Dabbous et al. (2023) The impact of digitalization on entrepreneurial activity and Technology in Society research various various Yes
sustainable competitiveness: A panel data analysis article
Dekeyrel & Fessler (2024) Digitalisation: an enabler for the clean energy transition Journal of Energy & Natural commentary | construction Europe Yes
Resources Law SMEs
del Socorro Encinas- Business readiness for dual transformation: an analysis of Discover Sustainabiity research not specified Mexico Yes
Grijalva et al. (2024) business capabilities for digital and sustainable transformation article
Dovleac et al. (2023) Shaping the Inclusivity in the New Society by Enhancing the Sustainability research education Europe No
Digitainability of Sustainable Development Goals with article
Education
El Hilali (2020) Reaching sustainability during a digital transformation: a PLS International Journal of Innovation | research various Morocco Yes
approach Science article
Feroz et al. (2023) Identifying organizations’ dynamic capabilities for sustainable Technology in Society research not specified International | Yes
digital transformation: A mixed methods study article
Gallina et al. (2024) Business model development concept for SMEs in the era of Procedia Computer Science conference SMEs not No
twin transition proceeding applicable
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George & Schillebeeckx Digital transformation, sustainability, and purpose in the Journal of World Business conceptual MNEs not No
(2022) multinational enterprise applicable
Gonzales Ehlinger & Skills or Degree? The Rise of Skill-Based Hiring for Al and SSRN Electronic Journal research not applicable | United Yes
Stephany (2023) Green Jobs article Kingdom
Goropecnik et al. (2024) Efficiency of European Wood Science and Technology Drvna Industrija research education - Europe No
Educational Programmes in Including Green and Digital Topics article wood science
and
technology
Graf-Drasch et al. (2023) Driving twin transformation - The interplay of digital ECIS 2023 Research Papers systematic lit | not applicable | not Yes
transformation and sustainability transformation review applicable
Gumbi et al. (2024) Exploring Pre-Service Teachers’ Perspectives on the Sustainability research universities South-Africa | Yes
Integration of Digital Game-Based Learning for Sustainable article
STEM Education
Hazrat et al. (2023) Developing a Skilled Workforce for Future Industry Demand: Sustainability research education - not specified | Yes
The Potential of Digital Twin-Based Teaching and Learning article engeneering
Practices in Engineering Education
Heldal et al. (2023) Sustainability Competencies and Skills in Software Journal of Systems and Software research software International | Yes
Engineering: An Industry Perspective article engineering
Hofmann Trevisan et al. Barriers to employing digital technologies for a circular Journal of Environmental research manufacturing | International | Yes
(2023) economy: A multi-level perspective Management article
Hofmann Trevisan et al. Skills for the twin transition in manufacturing: a Systematic NA book manufacturing | not No
(2024) Literature Review chapter applicable
Jurmu et al. (2023) Exploring the Role of Federated Data Spaces in Implementing | Sensors research manufacturing | Finland Yes
Twin Transition within Manufacturing Ecosystems article
Katsamakas (2024) From Digital to Al Transformation for Sustainability Sustainability editorial not applicable | not Yes
applicable
Korucuk et al. (2022) Assessing Green Approaches and Digital Marketing Strategies | Axioms research logistics not No
for Twin Transition via Fermatean Fuzzy SWARA-COPRAS article applicable
Kurniawan et al. (2023) Decarbonization in waste recycling industry using digitalization | Journal of Environmental systematic lit | waste not No
to promote net-zero emissions and its implications on Management review recycling applicable
sustainability industry
Kurpick Rasor et al. (2023) | An integrative view of the transformations towards Procedia CIRP conference manufacturing | Germany Yes
sustainability and digitalization: The case for a dual proceeding
transformation
Kurpick, Kuhn et al. (2023) | Framework for dual transformation: A systematic literature 2023 IEEE Conference on conference manufacturing | not Yes
review on the interplays between digitalization and Technologies for Sustainability proceeding applicable
sustainability
Ma et al. (2024) Role of big data and technological advancements in monitoring | Heliyon systematic lit | smart city not No
and development of smart cities review applicable
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Maliphol & Walter (2023) A Systematic Review of Digital Skills and Sustainable 2023 Portland International conference not applicable | not Yes
Development Conference on Management proceeding applicable
Martinez-Pelaez et al. Role of Digital Transformation for Achieving Sustainability: Sustainability systematic lit | MSMEs not Yes
(2023) Mediated Role of Stakeholders, Key Capabilities, and review applicable
Technology
Meijer (2024) Perspectives on the twin transition Information Polity systematic lit | not applicable | not No
review applicable
Montresor & Vezzani Digital Technologies and Eco-Innovation. Evidence of the Twin | SSRN Electronic Journal research not specified Italy No
(2023) Transition from Italian Firms article
Napathorn (2022) The development of green skills across firms in the institutional | Asia-Pacific Journal of Business research various Thailand Yes
context of Thailand Administration article
Ortega-Gras et al. (2021) Twin Transition through the Implementation of Industry 4.0 Sustainability research various Europe Yes
Technologies: Desk-Research Analysis and Practical Use article
Cases in Europe
Paiho et al. (2023) Twin transition in the built environment — Policy mechanisms, Sustainable Cities and Society research buildings FlInland Yes
technologies and market views from a cold climate perspective article sector
Panori (2024) Digital space in the forefront of twin transition Digitally Disrupted Space: book not applicable | not No
Proximity and New Development chapter applicable
Opportunities for Regions and
Cities
Parida et al. (2019) Reviewing Literature on Digitalization, Business Model Sustainability editorial manufacturing | not specified | Yes
Innovation, and Sustainable Industry: Past Achievements and
Future Promises
Pasnicu (2023) Skills-First Approach in the Context of the Twin Transition Journal of Economic research not applicable | Romania No
Development, Environment and article
People
Peters et al. (2024) Sustainability in Computing Education: A Systematic Literature | ACM Transactions on Computing systematic lit | education - not Yes
Review Education review computing applicable
Philblin et al. (2022) Understanding how digital transformation can enable SMEs to | Small Business International systematic lit | SMEs not No
achieve sustainable development: A systematic literature Review review applicable
review
Pospelova et al. (2023) User and Professional Aspects for Sustainable Computing Sensors research loT in smart Europe Yes
Based on the Internet of Things in Europe article city
Rahnama et al. (2022) Collaboration in Value Constellations for Sustainable Sustainability research small Sweden Yes
Production: The Perspective of Small Technology Solution article technology
Providers solution
providers
(SMEs)
Ramalho Ribeiro et al. Skill Needs for Sustainable Agri-Food and Forestry Sectors Sustainability research agri-food and | Europe Yes
(2023) (I1): Insights of a European Survey article forestry
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Rehman et al. (2023) Twin transitions & Industry 4.0: Unpacking the relationship Technology in Society research various Pakistan No
between digital and green factors to determine green article
competitive advantage
Robertsone & Lapina Digital transformation as a catalyst for sustainability and open Journal of Open Innovation: systematic lit | not applicable | not No
(2023) innovation Technology, Market, and review applicable
Complexity
Rosario & Diaz (2022) Sustainability and the Digital Transition: A Literature Review Sustainability systematic lit | various not Yes
review applicable
Ruiz-Rodriguez (2023) Advanced digital skills of the Spanish population from 2015 to Telematics and Informatics research not applicable | Spain No
2021. Socioeconomic and geographical factors according to article
an ordered probit model
Sa et al. (2021) Digitainability—Digital Competences Post-COVID-19 for a Sustainability research not specified not specified | Yes
Sustainable Society article
Semerikov et al. (2020) Sustainability in Software Engineering Education: a case of E3S Web of Conferences conference education - not No
general professional competencies proceeding software applicable
engineering
Setyaningrum & Muafi Green human resource management, green supply chain Journal of Industrial Engineering research manufacturing | Indonesia No
(2023) management, green lifestyle: Their effect on business and Management article
sustainability mediated by digital skills
Sharma et al. (2023) Overcoming barriers to implement digital technologies to Sustainable Production and research food industry India Yes
achieve sustainable production and consumption in the food Consumption article
sector: A circular economy perspective
Shouraki et al. (2024) Digital Sustainability for Human Resource Management Journal of Management and research not specified not specified | Yes
Canvas Meta-Synthesis Approach Sustainability article
Singh et al. (2024) Assessing digital capability for twin transition and profitability: Business Ethics, the Environment | research various India No
From firm and people perspectives with leadership support as & Responsibility article
moderator
Spaltini, Acerbi et al. Toward a technology roadmapping methodology to enhance Production & Manufacturing research manufacturing | Europe No
(2024) sustainable and digital transition in manufacturing Research article
Spaltini, Terzi et al. (2024) | Development and implementation of a roadmapping Computers in Industry research manufacturing | Italy No
methodology to foster twin transition at manufacturing plant article
level
Stanef-Puica et al. (2022) Green Jobs—A Literature Review International Journal of systematic lit | not applicable | International | No
Environmental Research and review
Public Health
Suciu et al. (2023) Core Competence—As a Key Factor for a Sustainable, Sustainability conference not specified Europe Yes
Innovative and Resilient Development Model Based on proceeding
Industry 5.0
Teichmann et al. (2024) Digitalization, Demographic Change and Decarbonization: Learning Factories of the Future systematic lit | not applicable | Education Yes
Eight Pivotal Competencies for Learning Factories review
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Tsaples et al. (2024) Synergies and Challenges: Exploring Organizational Buildings research not specified Europe Yes
Perspectives on Digital Transformation and Sustainable article
Development in the Context of Skills and Education

Tubis et al. (2023) Supply Chain in the Digital Age: A Scientometric—Thematic Sustainability systematic lit | supply chain not No
Literature Review review applicable

Urenholt et al. (2022) Towards the Twin Transformation: A View on Designing NA PhD thesis manufacturing | Denmark Yes
Circular and Digital Organisations

van Erp & Rytter (2023) Design and operations framework for the Twin Transition of Advances in Production research manufacturing | not specified | Yes
manufacturing systems Engineering & Management article

Vaquero et al. (2021) European green deal and recovery plan: Green jobs, skills and | Energies research not applicable | Spain No
wellbeing economics in Spain article

Veit et al. (2024) Twin transition in practice Zeitschrift Fir Angewandte conceptual not applicable | Management | No

Organisationspsychologie (GIO)

Xu et al. (2022) Digital Sustainable Entrepreneurship: A Digital Capability Sustainability research SMEs China Yes
Perspective through Digital Innovation Orientation for Social article
and Environmental Value Creation

Zhang & Jin (2023) How Does Digital Transformation Increase Corporate Systems research A-share listed | China Yes
Sustainability? The Moderating Role of Top Management article companies
Teams

Bouwmans et al. (2024) Developing the digital transformation skills framework: A PLoS ONE systematic lit | not applicable | not calibration
systematic literature review approach review applicable

Brundiers et al. (2021) Key competencies in sustainability in higher education— Sustainability research not applicable | not calibration
toward an agreed-upon reference framework article applicable

Evans (2019) Competencies and Pedagogies for Sustainability Education: A | Sustainability research not applicable | not calibration
Roadmap for Sustainability Studies Program Development in article applicable
Colleges and Universities

Finnveden & Schneider Sustainable Development in Higher Education—What Sustainability research not applicable | not calibration

(2023) Sustainability Skills Do Industry Need? article applicable

Redman & Wiek 2021 Competencies for Advancing Transformations Towards Frontiers in Education systematic lit | not applicable | not calibration
Sustainability review applicable

Venn et al. (2022) Competencies of Sustainability Professionals: An Empirical Sustainability research not applicable | not calibration
Study on Key Competencies for Sustainability article applicable
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Skills for Europe’s Twin Transition

Source Key term used Page | Definition key term Page | Sustainability definition
Aagaard & VanHaverbeke | twin transition p. "Accordingly, and in response to the urgent need for p. "As firms navigate the complexities of this dual transition,
(2024) 228 sustainable development, the European Commission 230 they are compelled to adopt a holistic perspective that
has championed the concept of twin transition (TT) or encompasses environmental, social, and economic
digitally enabled sustainable transition, emphasizing dimensions (Bocken et al., 2014; Ludeke-Freund &
the role of digital technologies in driving eco-friendly Dembek, 2017) in their business development."
transformations, while emphasizes the integral
connection between sustainability and digital
transitions, viewing them as co-dependent elements
critical for future progress (European Commission,
2024a)."
Benedetti et al. (2023) twin transition not available not available, focus is on green
Ben-Zvi & Luftman (2022) | digital transformation not applicable p.2 "Furthermore, digital transformation is expected to have
AND sustainability transformative effects not only on businesses, but also on
society and the planet itself—what is referred to as
“sustainability”."
Bertola & Vandi (2021) twin transition p. 4 "This coupling of digital and sustainable not available, mixed messages, focus seems to be on green
transformation, the so-called ‘twin transition’, is in fact transformation (emissions & resources)
considered to be a multiplier of the several effects that
each of these two processes can separately produce.”
Bianchini et al. (2023) twin transition p. "the nexus between digital and green transformations" not available, focus is on green
877
Breiter et al. (2024) twin transformation p. 2 "“a value-adding interplay between digital and not availble, focus is on environmental, social, and
sustainability transformation efforts that improve an economic sustainability
organization by leveraging digital technologies for
enabling sustainability and leveraging sustainability for
guiding digital progress” (Christmann et al., 2024, p.
7)."
Budai et al. (2023) digital AND not applicable not available
sustainability
Christmann et al. (2024) twin transformation p.7 "a value-adding interplay between digital and p. 4 "As a foundation, we understand sustainability

sustainability transformation efforts that improve an
organization by leveraging digital technologies for
enabling sustainability and leveraging sustainability for
guiding digital progress"

transformation as an organizational change process that is
multi-layered, complex, and relates simultaneously to
environmental, societal, governmental, regulatory, and
individual factors (Lahtinen and Yrjo'la” 2019; Oghazi and
Mostaghel 2018; Seidel et al. 2014)."
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Collini & Hausemer 2023 twin transition p.5 "a systemic shift from one equilibrium (the status quo p. 3/4 | "For instance, using an MLP approach, sustainability
or the so-called “regime” in the transition literature) to transitions have been defined as a “shift or system
a new equilibrium." p.7 innovation towards more sustainable technical

configurations encompassing not only new green
technologies, but also corresponding changes in markets,
user practices, policy and cultural discourses and governing
institutions” (Geels, 2004)."

"the digital and green transition"

Dabbous et al. (2023) twin transition p. 1 "Moreover, the rapid transition towards becoming a p.2 "Whereby, social sustainability entails the conservation of
digital economy [12] and the emergence of the twin “social capital” or “moral capital,” economic sustainability is
transitions concept have conveyed an incontestable achieved when capital is maintained and enables actors to
complementarity between digital and green transitions. consume while keeping them as well off as before, and
As such, the new plan launched by the European environmental sustainability requires the protection of
Commission [13] advocates the use of digital “natural capital” [39,40]."
technologies to enhance environmental sustainability."

Dekeyrel & Fessler (2024) | twin transition p. "As this paper will show, turning digitalisation into an p. not available, but focus is on "a sustainable, secure and

186 enabler for the clean energy transition — a ‘twin’ green 18 affordable energy future"
and digital transformation of the European energy
sector — offers numerous possibilities and
opportunities"

del Socorro Encinas- dual transformation p. 2 "In this context, Dual Transformation (DT) is p.2 focus is on human well-being and environmental

Grijalva et al. (2024) characterised by the convergence of two sustainability
transformative processes in the operational models of
companies that allow them to maintain their
competitiveness and integration into global value
chains [24]. These processes are Digital
Transformation (DgT) and Sustainable Transformation
(ST). DT is a strategic approach that enables
companies to maintain their competitive edge while
integrating themselves into global value chains [25]."

Dovleac et al. (2023) digitainability digitalisation + sustainability not available, focus is on SDG4 and the digital divide

El Hilali (2020) digital transformation not applicable p.7 "To link it with sustainability, a digital transformation should

and sustainability

help companies to increase their financial numbers, their
social footprint on communities and to reduce their negative
externalities on environment."
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Feroz et al. (2023) sustainable digital p.3 "a reconfiguration process of an organization’s core p.2 "While sustainability has three dimensions: social,
transformation strategy that focuses on aligning novel digital economic, and environmental [67], this study focuses mainly
technologies such as big data, loT, artificial on the environmental aspect. Environmental sustainability is
intelligence, cloud, mobile, and social media one of the most important principles of sustainability, which
technologies with the organization’s sustainability emphasizes that in satisfying our needs and using the
goals." planet’s resources, we must make accommodations to
preserve the environment’s quality, and the natural habitat’s
ecological landscapes should be sustained for the sake of
future generations [22,69]."
Gallina et al. (2024) twin transition p. "the digital and green transition as well [3, 4]. The not available, mentioning of SDGs in definition
524 digital transition plays an essential role, whereby reference to economic, ecological, and social pillar in
generated data on the one hand, and digital conceptualisation
technologies on the other hand are seen as enablers
in the context of the twin transition [5] and contribute to
reaching the Sustainable Development Goals by 2030
[61."
George & Schillebeeckx digital sustainability not available p. 4 reference to ESG and call for linking to regeneration
(2022) paradigm"Through regeneration, the focus of corporate
sustainability expands beyond reducing negative
externalities of resource use — the dominant sustainability
paradigm in the extractive economy - towards the explicit
inclusion of and accounting for positive impact — the
paradigm of the regenerative economy (Schillebeeckx &
Merrill, 2021)."
Gonzales Ehlinger & twin transition p.2 "The twin transition encompasses, potentially, two of not available, focus is on green

Stephany (2023)

the main drivers of change in the labour market: the
growing digitalisation of economic processes and an
economic shift towards greater environmental
sustainability. The interplay between these two
transitions creates unique synergies."

Goropecnik et al. (2024)

green AND digital

not applicable

not available, focus is on green
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Graf-Drasch et al. (2023) twin transformation p. 4 "a fundamental organisational change process that p.3 "The three sustainability dimensions are subsumed through
enables organisations to address digital and societal the concept of sustainable development and target the
challenges synergistically by harnessing the power of protection of natural resources (i.e., ecological
DT to enable ST and leveraging ST to redesign DT." sustainability) and provide social and economic welfare (i.e.,

social and economic sustainability) (Brundtland, 1987). In
line with Zimmer and Jarvelainen (2022) and Raworth
(2017), we define ST as fundamental organisational
changes in cultures, structures, and practices that aim to
improve an organisations’ triple bottom line to ensure well-
being within the limits of earth carrying capacity."

Gumbi et al. (2024) digital AND not applicable not available

sustainability
Hazrat et al. (2023) digital transformation not applicable not available
AND sustainability
Heldal et al. (2023) sustainability AND not applicable p.2 "Hence, “sustainability” refers to the capacity of a system to
software endure for a certain amount of time [15]. Within the
conceptualisation of sustainability put forward by the
Brundtland Commission in 1987 [16], the system in question
is Earth itself and the period of time, while not exactly
specified, includes many generations into the future. The
Brundtland definition thus encompasses two aspects:
distributive justice (“the essential needs of the world’s poor,
to which overriding priority must be given” [16]), but also
intergenerational justice, for which the preservation of the
biosphere is a prerequisite."

Hofmann Trevisan et al. digitalization AND not applicable not available, focus is on circular economy

(2023) sustainability

Hofmann Trevisan et al. twin transition p.3 ""an intertwined and simultaneous green and digital not available, focus is on green

(2024) transition to offset companies' carbon footprint"

(Rehman et al., 2023, p. 1)"
Jurmu et al. (2023) twin transition p. 1 "the need to increasingly tackle sustainability p.1 "Sustainability as a concept encompasses environmental,

challenges and to change corporate culture towards
sustainable principles, while utilizing digitalization—
understood here as highly malleable compositions of
established key enabling technologies such as loT,
cloud, Al, and data management in general—in the
process."

economic, and social dimensions, all of which can also have
interdependencies [4]."
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Katsamakas (2024) Al transformation AND not applicable p. 1 "In this article, we take a broad view that includes
sustainability environmental, social, and economic sustainability
strategies and related terms, such as social responsibility,
and business and technology for good."
Korucuk et al. (2022) twin transition p.2 "Supporting sustainability with technology has led to not available, focus is on green
green digital p.2 the development of the twin transition paradigm [1]."
transformation "Green digital transformation, in this sense, means the
constructive use of digitalization and green technology
in the connection of business processes, activities,
products and models, with the purpose of making
companies more ecologically sustainable [6]."
Kurniawan et al. (2023) digitalization AND not applicable not available, focus is on green and circular economy
sustainability
Kurpick Rasor et al. dual transformation p. "a transformation approach that holistically and p. "The sustainability transformation addresses the ecological,
(2023) 615 strategically combines both digitalization and 614 economic, and social goals in equal measure [6]"
sustainability in the company in order to leverage
synergies and manage mutual interdependencies in
the best possible way."
Kurpick, Kuhn et al. dual transformation p. "For the synergetic development of the business not available; focus is on economic, social and enviromental
(2023) 175 potentials associated with sustainability and
digitalization, the two transformation processes must
be approached integratively in the sense of a dual
transformation [6]."
Ma et al. (2024) digital technology AND not applicable not available, focus is on green
sustainability
Maliphol & Walter (2023) digital sustainability not available not available, focus is on green
Martinez-Pelaez et al. sustainable digital not available not available, focus is on economic, social and
(2023) transformation environmental
Meijer (2024) twin transition p. 36 | "the transformational connection between technology p. 37 "While the concept of sustainability is applied increasingly
and environmental sustainability — the ‘twin transition’ broadly, our analysis focuses primarily on environmental
(Almansour, 2022)" sustainability (SDGs 13 (climate action), 14 (life below
water) and 15 (life on land)) and its relations to economic
development.”
Montresor & Vezzani twin transition p. 2 "The green and digital transitions are thus linked, and not available, focus is on green
(2023) so intrinsically linked to be considered as “twin
transitions” (EC, 2020)."
Napathorn (2022) green not applicable not available
Ortega-Gras et al. (2021) | twin transition p. 2 the twin digital and green transitions not available, focus is on green
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Paiho et al. (2023) twin transition p. 1 "the combination of digital technologies and European | p. 3 "Sustainability is typically evaluated from three perspectives,
Green Deal goals, to achieve sustainable solutions which include social, economic and environmental criteria."
supporting the creation of impactful, net-zero carbon
and a resilient built environment"

Panori (2024) twin transition p. "the overlapping space between digital and green not available, focus is on green

118 transformation processes."

Parida et al. (2019) digitalization AND not applicable not available

sustainability

Pasnicu (2023) twin transition not available not available

Peters et al. (2024) IT AND sustainability not applicable p.3 "The commonly used Brundtland sustainability definition
encompasses two aspects: distributive intragenerational
justice (“the essential needs oftheworld’s poor, to which
overriding priority must be given”) [251, 37], but also
intergenerational justice, for which the preservation of the
biosphere is a prerequisite."

Analyzes different conceptualizations of sustainability in
computing education

Philblin et al. (2022) digital transformation not applicable p.2 "Sustainability is defined as “development that meets the

AND sustainability needs ofthe present without compromising the ability of
future generations to meet their own needs” (UNESCO,
2015)."

Pospelova et al. (2023) loT AND sustainability not applicable p.1 "Sustainability is a paradigm for thinking about a future in
which environmental, societal, and economic considerations
are balanced in the pursuit of an improved quality of life:
“meeting the needs of the present without compromising the
ability of future generations to meet their own needs” [1,2]."

Rahnama et al. (2022) twin transition p. 2 "an intertwined, simultaneous green and digital p.3 "Sustainability has been characterized as well-adjusted
transition to reach a zero carbon and zero waste incorporation of human activities’ social, environmental, and
economy [15]" economic performance to benefit current and future

generations through a circular economy [25]."

Ramalho Ribeiro et al. digital skills AND not applicable p.6 "a sustainable food system ecompasses environmental,

(2023) sustainability health, and social benefits as well as fairer economic gains
6]."

Rehman et al. (2023) twin transition p. 1 "an intertwined and simultaneous green and digital not available, focus is on green

transition to offset companies’ carbon footprint"
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Robertsone & Lapina digital transformation not applicable p.2 "In the current research, sustainability is considered the
(2023) AND sustainability result of sustainable practices that secures the sustainable
development of the companies. Sustainability practices,
according to Curran (Curran, 2009), “allow for satisfactory
outcomes for humans and the environment while fulfilling
the social and economic needs of current and future
generations.™
Rosario & Diaz (2022) digital transition AND not applicable p. 1 "The concept integrates multiple aspects of the current
sustainability p.2 society, including ecological, social, and economic
concerns. It also aims to balance environmental protection
and economic growth."
Difficutly in defining is discussed.
Ruiz-Rodriguez (2023) digital skills AND not applicable not available
sustainability
Sa et al. (2021) digitainability p. 2 "digitalization + sustainability" p. 13 "environmental, social and economic"
digital sustainability p. 10 | characeteristics of digital sustianability:
intergenerational justice, regenerative capacity,
economic use of resources, risk reduction, absorptive
capacity, ecological and economic added value
Semerikov et al. (2020) software AND not applicable p.1 "sustainable development"
sustainability
Setyaningrum & Muafi digital skills AND not applicable p. 4 "Business sustainability is the ability of firms to keep the
(2023) sustainability balance between their environment, social, and economic or
financial performance, which is also known as Triple Bottom
Line (TBL)."
Sharma et al. (2023) digital technology AND not applicable not available, focus is on green
sustainability
Shouraki et al. (2024) digital sustainability not available p. "The dimensions of sustainability include people, planet, and
108 profit (Aagaard, 2019)."
Singh et al. (2024) twin transition p. 2 "the simultaneous transformation of both individuals not available
and firms in response to digitalization (Chen et al.,
2023)."
Spaltini, Acerbi et al. twin transition p.2 "The authors refer to these twofold and indivisible not available, focus is on economic and environmental
(2024) transitions, sustainable and technological, as Twin
Transition (TT) (Rehman et al., 2023)."
Spaltini, Terzi et al. twin transition p. 2 "digitally-enabled configurations of operations not available, focus is on economic and environmental

(2023)

processes to achieve both business and environ-
mental goals, referred to as Twin Transition (TT)
(Stefan et al., 2022)."
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Stanef-Puica et al. (2022) | technologies AND not applicable not available, focus is on green
green
Suciu et al. (2023) digitalization AND not applicable p.1 not availble, reference to "economic, social and
sustainability environmental perspective"
Teichmann et al. (2024) digitalization AND not applicable not available, focus is on green
sustainability
Tsaples et al. (2024) digital transformation not applicable not available
AND sustainability
Tubis et al. (2023) sustainable not available p.9 "Researchers point to pursuing a holistic achievement of
digitalization sustainable digitalization to benefit people, prosperity, and
the planet and implement the Sustainable Development
Goals [23]."
Urenholt et al. (2022) twin transformation p. "The twin transformation, or transition as the European not available, focus is on circular economy
25/26 | Commission labels it, represents the coherent and
simultaneous pursuit of the circular and the digital
transformation, for which the two individual agendas
mutually benefit each other."
van Erp & Rytter (2023) twin transition p. 92 "a sustainable and digital transition of the industry, not available
which will be of increasing importance as an industrial
strategy in the future [1]."
Vaquero et al. (2021) digital transformation not applicable not available, focus is on green
AND green
Veit et al. (2024) twin transition p. "The term “twin transition” refers to a simultaneous not available, focus is on green
158 transition to a more sustainable and digital society and
argues for synergies between both developments (EU-
Commission 2022)."
Xu et al. (2022) digital transformation not applicable not available, focus is on green
AND sustainability
Zhang & Jin (2023) digital transformation not applicable p. 1/2 | "Sustainability is a complicated notion that refers to

AND sustainability

economic, environmental, and social development that
serves the demands of the present without interfering with
the needs of future generations [13-15]."

Bouwmans et al. (2024)

digital skills

not applicable

not applicable

Brundiers et al. (2021)

sustainability
competencies

not applicable

not available

Evans (2019)

sustainability
competencies

not applicable

not available
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not applicable
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not available

Redman & Wiek 2021

sustainability
competencies

not applicable

p.1

"To achieve the Sustainable Development Goals (SDGs) by
addressing persistent sustainability challenges such as climate
change, biodiversity loss, and socio-economic injustices requires
ambitious and whole-scale transformations of societies
worldwide (UNESCO, 2017; Scoones et al., 2020)."

Venn et al. (2022)
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D2.1.Annex.C Analysis of market
reports

3.1 Approach

It was expected that up-to-date labour market reports with relevant information are not readily
available, if at all, given the emerging nature of the field compared to other fields. To address this,
initial general desk research was conducted to determine available sources mainly at the
European level. Similarly, at the national level, partners were asked to search for labour market
reports on digital for sustainability, but if these were not available, they were asked to write a short

report on at least the current state of the digital sector and the field of sustainability in general.

The initial desk research focused on pre-existing information on skills, mostly at the European
level, and on delineating the roles and skills that are most relevant and worth studying in the rest
of this skills needs analysis. Previous projects and studies were examined to avoid duplication and

determine the most efficient approach.

European and more specific national labour market reports were studied to gain insights into the
current labour market. The twin transition labour market was analysed in as much detail as
possible. If there was any doubt whether an item should be included in the study, the basic rule
was to include it. In most cases, labour market reports were too general to identify specific job
and skill needs related to digital for sustainability. In that case, or if no reports had been distilled
from data, partners were asked to find European, but especially national databases on their
labour market and more specifically the labour market of the twin transition. No such databases

on twin transition were found in any of the countries.

3.2 Results

Beforehand the expectation was that this would be the most difficult data-collection method,
since the field of digital for sustainability is not a separate part of the labour market. Also the twin
transition is mainly just covered by information from the digital sector and the sustainability

sector put next to each other. This expectation turned out to come true.

In total 98 sources were found that were related to the national labour market situations in the

consortium countries. There was no reports dedicated to the labour market situation of the twin
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transition, but some include information on both digital and sustainability jobs. In some cases

only information from national digital and national sustainability strategies was available.

In total 42 sources that were
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Figure 18 The input for the labour market analysis

3.3 Main findings

As for the labour market in the field of digital sustainability, the demand for skilled workers in this
field is expected to grow strongly in the coming years.

If the trend continues, it is expected that for some sectors the demand will even be so high that it
cannot be met. Demand is already disproportionately distributed across different sectors and will
continue to be so, with some sectors experiencing less to no demand. While some job losses are
anticipated, overall the impact is expected to be positive.

Exactly how big the demand for digital sustainability will be is difficult to say based on currently
available data. In general, data is available on labour market developments in ICT and data is
available on the growing demand for ‘green occupations’, but exact data on digital and
sustainability is lacking. For all countries, the demand for both skilled ICT staff and staff skilled in

sustainability is expected to continue to grow.
There will be a particular demand for skilled staff in sustainability in relation to the circular

economy (especially focused on supply chain and waste management), energy and utilities

(solar, wind and climate technology), logistics and transport and construction, and to a lesser
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extent in agriculture and manufacturing. Sector-specific sustainability skills will increasingly
be in demand.

Overall, the service sector is expected to be little affected by the green transition, with the
exception of finance, law, architecture, science, engineering and ICT.

There are emerging professions in this areq, such as environmental consultants (ESG), carbon
auditors, responsible digital educators and responsible digital managers. Data managers,
middle managers and HR managers will be particularly affected. In the ICT field, greater demand
is expected for professionals skilled in developing environmentally sustainable solutions and
refining existing systems for greater sustainability and efficiency, with positions such as
software analysts, ICT systems analysts, cyber security specialists, testers and data analysts.
Also, skills in green marketing and sustainable supply chains are emphasised.

This is strongly linked to European laws and regulations such as the EU Corporate Sustainability
Reporting Directive (CSRD), the EU Corporate Sustainability Due Diligence Directive (CSDDD), the
EU Packaging and Packaging Waste Regulation (PPWR), the Ecodesign for Sustainable Products
Regulation (ESPR), and the EU Emissions Trading System (EU ETS), to name a few (details can be

found in for example the overview of and Deloitte’s

).

Overall, the demand for STEM skills in general is expected to increase, along with professional,
transversal and lifelong learning skills. And also that a combination of more traditional skills with
new skills and soft skills will be needed. In many countries, the retirement of the current workforce

plays a role in the growing labour shortage.

Several reports also highlight the need to upskill and reskill the current workforce in digital and
sustainable skills. Many countries have introduced incentives.

For example, manuals are provided on (upcoming) workforce development. In a number of
countries, reasonably standardised role descriptions are available and sometimes teaching and
training materials. Role descriptions can serve as a basis for HR policies and for curriculum design
by education and training providers. In some cases, teaching materials are already available for

primary education. It also happens in some countries that there is even already a legal

8 Council of the European Union. (n.d.). European Green Deal. Retrieved October 13, 2024, from

7 Brennan, S. et al. (2024). Sustainability regulation outlook 2024. Deloitte Insights.
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requirement to include the topic of sustainability in all curricula of formal education. There are

dlso other measures, such as vouchers and subsidies.

Every country has formulated both a digital strategy and a strategy focused on sustainability.
These documents have generally been developed by different government departments and
sometimes appear to be completely separate. However, the more recent the versions of these
strategies are, the more the overlap between the two areas is addressed in these strategies, i.e. a
discussion of sustainability aspects in the digital strategy and vice versa.

When digital and sustainability are discussed together, the recommendations still mainly focus
on the carbon footprint and energy savings; broader aspects with themes such as ethics, privacy
and inclusiveness are often left out, with a few exceptions. A ‘just’ transition that does more justice
to the broad scope of the SDGs is on the digital sustainability agenda in only a limited number of

countries.

Recommendations on digital, in particular, vary widely between countries, due to large
differences between the extent to which a country is digitally developed. There is also variation in
the approach to sustainability. This is where the nature of business activities and sector
organisation come into play, e.g. certain sectors are more represented in one country than
another and one country has more SMEs than another. This means that issues and challenges,
and thus recommendations and actions, may differ to a greater or lesser extent from country to

country and often from region to region.

3.4 Analysis

The analysis was done on a country level. For each of the consortium countries the relevant labour
market reports were scanned and a summary was made of the status of the digital for
sustainability field. These were put together to create country summaries which served as input

for the main findings.

Belgium |Belgium is actively working on its green and digital transition.

(2022) outlines the need for green skills in Flanders. Important findings are:
» The green transition is necessary and is likely to accelerate in the coming years and
have an overall positive impact on jobs and economic growth; « The green transition

will have an uneven impact on the different sectors; » There are specific technical
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skills needs due to the green transition, but there will be an even greater need for
overall STEM skills, lifelong learning and professional and transversal skills; -
Challenges are: The lack of a culture of lifelong learning, already existing skills
shortages, and retirement of current workforce between 2022-2030.

Overall, around 26% of jobs are expected to be significantly affected by the green
transition, requiring either improved skills (16%), new and emerging skills (4%) or the
green transition leading to increased demand for these jobs (6%). These types of
green jobs are highly concentrated in the circular economy, utilities (energy) and
construction sectors, and to a lesser extent in manufacturing. It is estimated that
around 74 % of jobs are unlikely to be significantly affected by the green transition;
this high percentage is due to the high number of jobs in the services sector, which
remains largely unaffected. Very few jobs would be at risk as a result of the green
transition. Particulary, the circular economy requires an upskilling of the workforce in
different areas. Most importantly, employees need to better understand the whole
value chain. This requires new combinations of skills from employees: a combination
of traditional skills (such as manual skills) and more new skills (such as material
sciences); and a combination of soft skills (such as service skills) and hard skills
(such as programming, operating and repairing equipment). The energy and
utilities sector is at the heart of the green transition, as electricity and heating will
require the most radical overhaul of all sectors. This is clearly reflected in the growth
of the need for specific skills in the field of renewable energy, and broader
professional skills to effectively manage and implement the transition that will take
place. Regarding the skills needed for the manufacturing industry, a need is
expected for further training of current employees in four key green themes:
sustainable design and engineering techniques, (renewable) energy, efficient and
circular production and green business models. Regarding the logistics and
transport sector, the transition to green mobility includes electrification of the
transport sector, a modal shift, hydrogen applications, charging infrastructure, etc.
There will be jobs in clean energy (including hydrogen), transport (‘modal shift’) and
circular economy. The green transition will not only require more social skills, such
as teamwork, communication and networking; but also more ICT skills, analytical
skills and knowledge of environmental regulation. This will affect different types of
jobs: managers, transport experts, planning experts and administrative staff. All types
of skills are equally important: professional technical skills, professional skills, cross-
sectoral skills (STEM skills, analytical skills, management skills, soft skills, etc.) and
environmental knowledge and awareness skills. As a knowledge and service

economy, the services sector has the highest number of workers in Flanders. Many
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of the services sector sub-sectors are hardly affected by the green transition, but
some key niches and subsectors will see a major impact on jobs and skills, such as
finance, law, architecture, science, engineering and engineering to support the
implementation of green policies at national level. There are also several emerging
professions in this field, such as environmental advisors and auditors with a green
focus. In these sub-sectors that will support the green transition, appropriate
competences will be needed. This ranges from planning, development of “green”
standards, to monitoring policy implementation and green procurement [BE1]. The
public employment service of Flanders (VDAB) provides detailed information on
specific occupations . The list does not contain any of so-called ‘green

occupations’, however it does analyses bottelneck professions, such as the

These finding are confirmed by the KU Leuven in their research on

. They
expect significant transformation of at least four categories of jobs: « Mobility
managers will have to link their initiatives not only to the corporate strategies but
also to the local ecosystem of smart cities and by developing integrated apps
interconnecting different transportation services « (Chief) Data officers will have to
include in their IT choices the critical question of digital pollution and thus acquire
new skills, not only in technical terms (data-centric) but also in managerial and
strategic terms (value-centric). They should also be able to integrate sustainable
data management and mobility plans for all workers « Middle managers will have to
learn how to manage and coordinate hybrid teams and they will have to make
important choices concerning on-site and remote activities, while at the same time
creating a team spirit and pay attention to the work-life balance and the well-being
of team members « HR managers are expected to play an important role in the
implementation of sustainable HRM policies through extended sourcing practices,
training initiatives, renewed appraisal procedures and indicators, appropriate
reward programs, etc. If the first category of jobs is still under development, the three
others already concern several thousands of jobs and should continue to grow. They
are also supposed to be at the forefront of the digital transformation of companies.
Synthesis on skills due to the digital sustainability transition for these four categories:
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They recommend for governments to develop a clear vision about training initiatives
and plan ahead. Setting a clear training path, even extremely ambitious, is the first
necessity. However, public authorities must be pragmatic and accept that new
contextual elements can emerge. Between long-term vision about the climate
transition and the concrete reality of today’s workers and citizens, one needs to
develop a capacity to “zoom in and zoom out” and a real prospective approach
[BE2]
In the

(policies and investments) to help achieve the SDGs. The Government of Flanders

, it is observed that Flanders holds many levers

uses a transition management approach to realise its ambitions. The seven
transition priorities are: (1) Circular Economy: switch to the circular economy, (2)
Living, Learning and Working in 2050: transforming the way we live, learn and work,
(3) Industry 4.0: aims to digitally transform industry as a lever for sustainability,
competitiveness and productivity of industry, (4) Living Together in 2050: digital
transformation of the cultural sector and the future of the care model, (5) Mobility:
the Flemish Mobility Vision 2040 as a basis for future mobility policy, (6) Energy and
Climate: energy and climate transition in implementation of the Flemish Energy and
Climate Plan (VEKP), and (7) Environment and Spatial Development for the Future:
working on a spatial transformation and addressing climate adaptation and
biodiversity challenges [BE3].
Furthermore, a , made up of 24 experts
specialising in social issues, economics, democratic innovation and environment
issues, aimed to share their expertise and advise the government and stakeholders.
In 2023, the Committee submitted its report

", framing just transition as ‘a transformation of the
economy, the state and society as a whole, in an age of ageing, digitalisation and

changing geopolitical relations. It is about systemic changes that will take shape
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through uncertain times'’. In their extensive report, the experts describe how to
organise and institutionalise this just transition in Belgium, including a systematic
analysis of the links between social and ecological challenges [BE4].

Bulgaria |The highest unemployment rate in Bulgaria is present among persons that have a
primary or lower education. The number of available IT jobs will soon exceed the
number of IT graduates, only 2,3% of the employees in Bulgaria are employed in the
ICT sector. Bulgaria does have difficulties with the uptake of new technologies and
the development of innovative potential. There is need for green skills in curricula in
formal education and awareness of the importance of green innovation needs to be
increased among businesses.

In Bulgaria, the focus is on the digital transformation of the country. Bulgaria has a
respected and highly qualified pool of IT specialists meeting the business needs of
this Silicon Valley of Southeast Europe. However, the Bulgarian education system has
not kept up with demand and the number of available IT jobs will soon exceed the
number of IT graduates, estimated at three times greater than what educational
institutions can supply. On the positive side, the number of STEM (science, technology,
engineering, and mathematics) graduates has slightly increased.

According to Eurostat, 70,000 people are employed in the ICT sector in Bulgaria, which
is 2.3 percent of the total number of employees in the country. This is below the EU
average of 3.5 percent. The Ministry of Transport and Communications (Ministry of E-
Governance) published a national strategic document "

". The strategy aims to integrate technological
subjects and digital skills into the curricula of all levels of education and vocational
training and retraining systems [BGI1][BG2]. The availability of STEM (Science,
Technology, Engineering, and Mathematics) subjects is perceived as a major
challenge for Bulgaria’s sourcing sector, largely due to the population’s below-
average digital literacy despite a relatively abundant number of qualified IT
specialists. A positive trend is emerging in the swift establishment of 240 STEM
centres in primary and secondary educational institutions countrywide,
encompassing even small towns and villages. This initiative is part of the EU's
Recovery and Resilience Plan, signifying a strategic effort to bolster STEM education
at the school level.

At the same time, the (an initiative from MOVE.BG, WWF
Bulgaria, Greenpeace Bulgaria, Institute for Circular Economy), tries to redirect the
focus to sustainability describing over 150 challenges identified in relation to the
country’s sustainable development, together with more than 150 specific ideas on

how to overcome them in their report “
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”. A total of 54 leading Bulgarian experts in the
fields of innovative economy and science, energy transition, bioeconomy and
biomass, smart cities and circular practices in urban environments, biodiversity
and sustainable finance generated these challenges and recommendations. The
experts observe that in general, Bulgaria faces substantial difficulties in the uptake
of new technologies and the development of the innovative potential. It ranks 26th
in the EU in terms of the integration of digital technologies in business and society
according to the EC’s Digital Economy and Society Index (DESI 2021) and it scores last
but one in terms of innovation performance in the Community according to the EC
comparative analysis EU Innovation Scoreboard. Bulgaria has the lowest score of the
EU Eco-Innovation Index 2021 which measures the eco-innovation performance of
businesses, society and the public administration, as well as its development and
support on the level of research, business and government. The difficulties reported
for Bulgaria are the weak and almost missing penetration of circular economy
practices in production, the unreformed structure of the economy which needs
urgent and rapid green transformation, and the low levels of state budget resources
allocated for research and development (R&D) activities. With respect to green
innovation, the experts see the following education and information challenges: -
Lack of green skills curricula in formal education, both in secondary and tertiary
education + Lack of awareness of the advantages resulting from the introduction of
green innovation among conventional businesses that do not recognize the
importance of the uptake of green innovation and its impact on competitiveness or
the need for investment in the creation and development of green innovation
Insufficient integration of Bulgaria in the networks of the European Institute of
Innovation & Technology (EIT) [BG3].

In their “ " the Coalition outlines the process of
change by 2050, if today Bulgaria start introducing specific reforms and design with
an intelligent and long-term vision the National Recovery and Resilience Plan (NRRP)
through which the country will receive additional 12 billion from the European Union
recovery mechanism “Next Generation EU". In this report they propose long-term
integral measures for overcoming the digital gap and developing green
competencies, presenting more than 40 ideas in support of the innovation
ecosystem, sent to the Bulgarian authorities in charge of the preparation of the NRRP.
Measures in this area are very important, with Bulgaria being ‘the most resource,
energy, and greenhouse gas emission-intensive economy in the EU, with important

investment needs in the fields of energy and decarbonisation to facilitate the
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transition to climate neutrality’ (European Commission in the 2020 Spring European

Semester at the establishment of the “Next Generation EU”) [BG4].

Croatia |By integrating digital skills and sustainable development practices, the Croatian
labour market is reshaped, workers are needed to adapt to new technologies and
sustainable practices. It is important to keep up with the pace of technological
advancements, skills need to be matched accordingly, mismatching could lead to
higher unemployment rates.
The Croatian government has developed several strategic frameworks aimed at
digitalisation and enhancing sustainability within the labour market. Key among
these are the National Development Strategy 2030 and the Digital Croatia Strategy
until 2032. The targets a holistic approach to digital
and green transitions. It aims to elevate Croatia’s ranking on the EU’s Digital ECconomy
and Society Index (DESI) by improving digital literacy and fostering sustainable
business practices across all sectors of society. This comprehensive development
includes enhancing the digital infrastructure, promoting green jobs, and supporting
the digital transition of the Croatian economy [HR1]. The

focuses on digitalisation of Croatian society, including the public
administration and the economy. The strategy’s goals are to increase the number of
ICT specialists, enhance digital competencies across all demographics, and ensure
the integration of digital technologies in educational and professional settings [HR2].
Croatia has implemented a system of for developing green and digital skills
investment that aims to increase the employability of workers and better match
labour market supply and demand by supporting lifelong learning and the
acquisition of new skills, particularly green and digital skills. Vouchers are used by
both employed and unemployed people, although a particular focus is placed on
vulnerable groups (long-term unemployed, inactive or young people not in
employment or education). There are also to
include more intensive digital and ecological training. [HR3]. Croatia faces structural
challenges that could impact the implementation of the strategies: < rapid
technological change, requiring continuous policy updates and educational
adjustments - skill mismatch, where the skills of the available workforce do not align
with job market demands, which may lead to to higher unemployment rates among
certain demographics unless addressed through targeted training programs -
integration of digital technologies, poses both a challenge and an opportunity,
ensuring that the entire workforce can adapt to these changes is crucial for inclusive

growth. In 2022, The World Bank published a report on in Croatia,

describing these challenges and also some opportunities, considering the green
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transition a key pillar of the recovery strategy. On international markets, greener
products are also a possible niche for Croatia to meet increasingly exacting
standards for sustainable resourcing. Whereas green skills are essential for building
back Croatia’s economy in better, more sustainable, and resilient ways, green talent
growth appears to be increasing comparatively slowly. Targeted investment in
education to increase development and quality of specialized skills is needed but
must be combined with short- to medium term skill upgrading initiatives [HR4].

Estonia |For Estonia to be able to transition towards a sustainable and green economy, some
digital sustainability skills are needed. These skills include, understanding of Al and
data analytics, Building Information Modeling (BIM) technology, 3D modelling, smart
grid technologies and renewable energy IT solutions, renewable energy technologies
and energy efficiency, energy conversion and storage technologies, sustainable
building practice and environmental impact assessment, environmental
engineering, maintenance and repair of hybrid, gas and electric vehicles, sustainable
logistics and transportation planning, precision agriculture technologies,
environmental research and application of green technologies. Besides these digital
sustainability skills, also other green/ environmental skills are needed as well.
In Estoniaq, forecasts the need for Estonian labour force and skills. OSKA studies
are conducted by the Estonian Qualifications Authority (Kutsekoda) and are focused
on current employment and forecasts in different sectors. In 2021 OSKA publised a
report on the , outlining essential
skills necessary for Estonia’s transition towards a sustainable and green economy,
emphasizing both general and sector-specific competencies [EE1]. The

the fact that the digital and the green transitions are inevitably linked, as
the development of, and investment in, digital technologies creates the
preconditions for the green transition. Technological skills need to be combined with
the ability to understand natural processes, and sector-specific green skills are
increasingly becoming a mandatory part of professional skills [EE2]. General digital
skills for the transition listed are: « basic digital skills « secure communication skills
and « data analysis and visualisation. The report also addresses several sector-
specific digital skills related to: - accountancy, « public administration, « construction
(e.g. BIM), « energy (e.g. smart grid technologies, renewable energy IT solutions,
automation and data-driven energy management systems), + ICT (e.g.
comprehensive knowledge of software development, communication technologies,
and cybersecurity and proficiency in data analytics, Al, and loT), « finance, -
education (e.g. digital learning environments and virtual reality) and skills for the

green transition related to: - energy and mining (e.g. renewable energy technologies
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and energy efficiency), » construction (e.g. environmental impact assessment),
chemical, rubber, plastic, and building materials industry « water and waste
management (e.g. environmental engineering and sustainable waste
management), » transport and logistics (e.g. sustainable logistics and transportation
planning), « forestry and agriculture (e.g. sustainable forestry management and
precision agriculture technologies to enhance productivity and reduce
environmental impact) « mechanical and metal industry, electronics « real estate
services (e.g. management of energy-efficient buildings and sustainable
maintenance practices) « creative industries ¢ education and research (e.g.
knowledge and consultancy for the green transition, environmental research and
application of green technologies), » public administration (e.g. sustainable planning
and environmental management and - finance (e.g. green investments and

u

sustainability reporting) [EE1]. Another OSKA study on the

" emphasises the significant impact of the green transition on the IT sector,
indicating a heightened demand for professionals skilled in crafting environmentally
sustainable solutions and refining existing systems for enhanced sustainability and
efficiency, highlighting varying impacts across different occupations, with roles such
as software analysts, ICT systems analysts, cybersecurity specialists, testers, and
data analysts projected to experience growth in employment. Conversely, certain
positions such as IT managers are expected to see only marginal employment
growth [EE3]. Currently, Estonia aims to build the in the
world, using Al, cloud infrastructure and more to reduce the environmental footprint
of digital government and develop climate- and environmentally friendly IT solutions
[EE4]. This is outlined in [EES5].

France In France, the focus is mainly on the eco-design of digital services. There is a
legislative framework that has been taking shape since 2021 and should enable the
eco-design of digital services to take hold over the next few years. There are currently
2 main laws: the Anti-Waste and Circular Economy Law, the law (Anti-
Gaspillage pour une Economie Circulaire) and the 2021 law aimed at reducing the
digital sector’'s environmental footprint, the low (Réduction de I'Empreinte
Environnementale du Numérique). The REEN law prescribes for example, the need to
train engineering students in digital-related courses in the eco-design of digital
services and the need to raise awareness of digital sobriety from an early age.
However, the subject is still struggling to establish itself, or even to take precise shape
within organisations [FR1]. These laws are supported by government roadmaps and

initiatives, such as the , @ comprehensive framework
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aimed at promoting a digital world that is open, diversified, and trustworthy
[FR2][FR3] and the .
describing 50 measures for a French and European agenda on responsible digital
technologies: sustainable and at the service of the ecological transition and of the
sustainable development goals [FR4].

The Observatoire des métiers du numérique, de lingénierie, du conseil et de

I'événement (OPIIEC) has set out to identify the

. A number of "new" professions are emerging within larger organizations:
- Responsible Digital Manager (provides expertise and acts as an interface between
the IT Department, the CSR Department and the General Management, creating
value through responsible design of digital products and services), + Sustainable
Development Director (oversees an organisation's sustainable development
impacts, activities and aspirations, supervising project managers and heads of
responsible departments), « Carbon auditor (takes "exhaustive photographs” of all
the GHG emissions of a particular organization, event or project, facilitating decision-
making in terms of actions to be taken to reduce carbon impact), « Responsible
Digital Trainer (provides expertise and support to Green IT managers, responsible for
raising awareness and training internal teams). OPIEC notes that these new
professions tend to be reserved for larger companies, while in smaller companies,
these functions are often integrated into general management, or even technical
management. The study also identifies a series of key skills directly linked to technical
aspects in terms of hardware, software and network/ cloud. Another conclusion of
the report is that some engineering schools and universities offer modules on the
subject, but that the subject is unfortunately only touched on in the maijority of
training courses and that this training offer is insufficient in number, unclear and ill-
adapted [FR5][FR6E]. Atlas is an organisation that supports professional sectors,
companies and employees in their training needs, work-study recruitment and work-
study programs. Based on an extensive projected impact analysis by sector,
describes in their report in detail the impact of sustainability on 8
sectors and on the 61 main professions in those sectors; insurance, banking,
consulting, events, accountancy & auditing, finance, engineering and ICT. In a series
of detailed charts, they show the need for specialists and their additional
competences per sector. The document contains a large amount of very detailed
and valuable information that is too extensive to list it all here [FR7]. In
, they outline 12 proposals for multi-sector training to support the
sustainability transition on a large scale in France: « IT eco-design (experts), « IT eco-
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thinking (all professionals), « Office eco-mindsets (all professionals), « Environmental
risk analysis (financial services), » Global risk analysis (e.g. insurance), « Corporate
Sustainability Reporting Directive (CSRD) (e.g. accountancy & auditing), -
Environmental data science (e.g. consulting), « Environmental footprint
measurement (all professionals), « Eco-design (e.g. event management), « Economic
and legal risks of ecological transition (e.g. finance), « Transposing the risks of
ecological transition into insurance, banking and financial risks (financial services), »
Environmental management control (e.g. consultancy) [FR8][FR9].

Germany | Overall, Germany performs well in the area of digital and green skills, but there is still
room for improvements. Germany is one of the global leaders in green technologies
and sustainable development and is the most important country for patents in the
field of clean and sustainable innovation in the European Union. It has put
sustainability high on its . Germany’s
, dligned with the UN sustainable development goals, promotes economic
development that is socially viable and ecological [GE1].
Public and private R&D spending in Germany exceeds 3% of GDP, which is among the
highest R&D intensities in Europe. Green jobs and skills have seen a significant rise in
Germany and various industries, including , ,
, and , are seeking skilled and
dedicated workers. Germany is leading in climate tech and waste management and
recycling. In its , the OECD states that “in Germany, 21.1
percent of the workforce is employed in green-driven occupations,” which include
jobs that “do not directly contribute to emission reduction but are likely to be in
demand because they support green activities”.
There is still, however, a huge room for improvement in the area of digital skills.
According to the Digital Econo The government laid out its ESG-related objectives for
the next 30 years in a comprehensive study, the National Clean Development
Strategy, as early as 2020 my and Society Index (DESI) 2022, Germany is ranked 16th
amongst the 27 participating EU states, with a score of 45 compared to the average
EU 45.7 [GE2][GE3][GE4]. The Federal Government of Germany adopted the
, diming to improve the framework conditions for the progress of
digitisation in all areas [GE5].
in keeping up with the rising demand for
green skills. There is a lack of enough green skills education and training, particularly

in regions under high pressure to transform the number of trainees in occupations

with green skills increased more slowly from 2013 to 2021 than in other regions. Hence,
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the ecological transformation of the vocational training system proceeds more

slowly in regions with high pressure to transform [GE5].

Hungary |Hungary heavily relies on fossil fuels and falls behind the EU average in terms of ESG
performance. The adopted on December 12, 2023, is expected to
have significant impacts on the labor market and the education system. The law
aims to promote sustainable economic development and encourage companies to
incorporate environmental, social, and governance (ESG) considerations into their
operations. The new law has made it mandatory for companies to report their
sustainability practices, this means more transparency in the supply chain. This
results in more data that is needed to be collected, and some companies might not
have the right competences available at this moment. This means that there will be
an increased demand for employees with ESG-related skills, there will be a need for
training for existing employees, more jobs will become available in the renewable
energy industry and there is already a strong emergence of ESG advisory services
in the consulting market. It is also expected that sector-specific knowledge will soon
be required in Hungary in industries such as the hydrocarbon industry (oil and gas
extraction, refining), heavy industry (metollurgy, cement production), the chemical
industry (fertilizer production, battery monufocturing), and construction.
Universities will also present more digital sustainability related programmes such as
environmental technology, for this, teacher training materials need to be reviewed
and updated with the latest technological trends to be able to stay in line with market
requirements.
The government laid out its ESG-related objectives for the next 30 years in a
comprehensive study, the , as early as 2020.
Hungary boasts outstanding conditions for renewable energy production,
particularly in solar and geothermal energy utilization. It is a country rich in
freshwater resources relative to its size. Hungary actively participates in achieving
the EU's climate policy objectives. Unfortunately, Hungary still heavily relies on fossil
fuels, posing a significant environmental burden. Hungary also lags behind in energy
efficiency compared to other countries in the region. Environmental and social
responsibility among Hungarian companies and workers is still insufficient [HU1]. The
was approved in 2022. It aims to provide
95% of households with gigabit networks, to increase digital skills of the population,
to support digitalisation of business processes, and to increase the use of e-
government services. A whole section in this report is dedicated to sustainable
development areas, providing a sectoral breakdown (+ water, « waste management,

- agriculture, « environmental monitoring, emergency response, climate risk, and « IT
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and cyber security) of the points that contribute to achieving sustainable
development goals through digitalisation [HU2].

In Hungary, adult education is defined by and its related implementing
regulations. Despite the strict accreditation process and reporting system, ESG-
related courses are proliferating, with new programs being introduced weekly. These
new courses prepare students for ESG-related jobs by typically encompassing ESG
principles, development and implementation of ESG strategies, measurement and
reporting of ESG performance, and ESG risk management. An important goal in
higher education is to supplement existing curricula with ESG-related content.
Numerous Hungarian higher education institutions already offer sustainability and

ESG-related courses, like and

Ireland Irish businesses are facing increasing pressure to mitigate the impacts of their
business and operations on the environment and climate change. To meet the
evolving demands of the twin transition, educational institutions, training providers
and industry collaborations play a crucial role in preparing a skilled workforce. By
addressing the skills demand highlighted in labour market reports, Ireland can
capitalise on the opportunities presented.
In their 2024 report on , the Irish
Economic Research Institute, NEVIM, estimated EGSS (Environmental Goods &
Services Sector) jobs at 41,836 in the Republic of Ireland in 2020. The report indicates
that the highest proportion of these EGSS occupations are in the manufacturing and
industry sectors at 31,288 jobs. Agricultural and services EGSS jobs are estimated at
3,754 and 7,279 respectively [IE1]. In terms of the digital landscape, according to the
106,000 people are employed in the ICT industry. Ireland is now home to 16 of the
20 largest global tech companies, along with three of the largest enterprise software
providers in the world in IBM, SAP and Oracle. The EU’s Digital Economy and Society
Index (DESI) 2023 shows Ireland holds a leading position in the EU in terms of SMEs
with at least a basic level of digital intensity (currently at 85% versus the target of
90%) [IE2]. The notes that the impact of the green
agenda (sustainobility) means that as industries in Ireland address issues such as
sustainable sourcing, circular lifecycles, energy efficiency, and waste
minimization, the skills mix of the workforce will also need to evolve, with a continued
strong demand for scientists and engineers in order to fully implement these
changes [IE3].
The twin transition towards sustainability and digitalisation presents both challenges

and opportunities for Ireland's labour market. The Irish government set targets for
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national objectives, aiming to halve greenhouse gas emissions by 2030 and achieve
net-zero emissions by no later than 2050. The outlines
that higher and further education and training provision will fully meet the demand
for the range of low carbon skills required across the economy. The plan also
indicates that continuous horizon scanning will be necessary to identify employment
opportunities arising from the green transition. This process involves mapping these
opportunities to existing training programmes and determining where new training
and educational courses are required to inform course development and training
initiatives [IE4]. The report suggests Ireland’s future
competitiveness will be increasingly linked to its ability to decarbonise, the FET
(Further Education & Training) sector plays a crucial role in the green transformation
of the economy and society, delivering the requisite skills [IE5].
Skillnet Ireland'’s report on acknowledges
that the transition to a low-carbon economy requires structural change across
sectors and occupations and intensified innovation efforts. In this context, skills gaps
are increasingly recognised as a major obstacle in sectors closely linked to the ‘green
economy’ [IE6]. According to report (2024)
Ireland’s evolving economic landscape is undergoing rapid change and is also
underpinned by the twin transitions of climate action and digitalisation. Businesses
are facing difficulties in hiring employees with the required skills and expect that the
core skills of existing employees will need to evolve in the next two to three years [IE7].
It is important to note that the majority of reports collated do not specify roles [
occupations with regards to the twin transition; rather, they outline essential skills.
The IKC3 report 2023 on highlights the necessity for ongoing
research on skills needs to pinpoint sector and profession-specific skills, with direct
consultation with industry groups and their sector bodies [IE8].
The and have
undertaken comprehensive work in highlighting a wide range of skills required from
learning providers, both FET and HE, in three specific sectors: « Renewable Energy; °
Retrofit; and « Electric Vehicles. The Expert Group on Future Skill Need's

report (2021) details how the transition to a zero-carbon economy will lead
to changes in sectors and occupations, the phasing out of existing roles, but also
demands for new skills and competencies, as well as employment opportunities.
Consistent demand will be created across engineering, environmental, science and
humanities and Iegol/professionol roles, as well as in construction, retrofit, transport
and logistics and electric vehicle maintenance. There are dependencies between

addressing digitalisation and transitioning to a zero carbon economy, particularly
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with respect to renewable electricity generation and “smart” systems design. To
deliver on the Climate Action Plan targets, employment in these areas will have to
quickly increase [IE9].

The highlights the growing need for professionals with
expertise in digitalisation and sustainability. It identifies digital skills as a priority areq,
with particular demand for software development, data analytics, cybersecurity,
and digital marketing. The twin transition further accentuates the need for skills in
loT, Al, cloud computing, and data science [IE3].

The report (2024), indicates that 59% of
businesses highlighted that their staff require upskilling in climate action and
sustainability skills. 64% of all businesses consider energy efficiency to have the
potential to facilitate growth in the next two to three years. 49% of SMEs regard
climate action and sustainability as a very important skills area in terms of growing
their business. 70% of large businesses see green marketing and sustainable supply
chain skills as key. The report identified the following climate action and
sustainability skills for business growth in the coming years (from hightest potential
64% to least potential 29%): « Energy efficiency « Innovation & creativity « Policy &
regulation « Green marketing ¢ Sustainable supply chains ¢ Circular economy -
Environmental accounting ¢« Environmental PM ¢ Sustainability engagement -
Environmental science [IE7].

The report offers a more detailed overview on core
environment, science and humanities occupations. This category includes planners,
environmental scientists, ecologists and social scientists, as well as highly
specialised technical experts within these occupations. Environmental impact
assessments in particular, which are regularly required for wind farm developments,
need input from a range of specialist experts [IE9].

The stated that the transition to a zero carbon economy
has significant implications for construction related skills, from green buildings to
renewable energy generation; while a small number of relatively new occupations
are likely to grow in size, the most significant impact will be changes in the skills mix
of a range of existing occupations as well as an increased demand for some [IE10].
Microsoft’'s 2022 report notably calls out the fact that
one in five Irish businesses have not started their sustainability journey, three in five
businesses do not have a dedicated sustainability strategy and seven in ten
businesses did not have someone tasked with developing and implementing a
sustainability strategy. However, four in five (81%) businesses believe digital

technologies are important in accelerating their sustainability transition. Only two in

FARESl Co-funded by 90
EI the European Union


https://www.solas.ie/f/70398/x/940b9df162/national-skills-bulletin-2023.pdf
https://www.skillnetireland.ie/uploads/attachments/SNI_IrelandsTalentLandscape2024.pdf
https://www.skillsireland.ie/all-publications/2021/5119-dete-egfsn-skills-for-zero-carbon-web_.pdf
https://www.solas.ie/f/70398/x/3554445a46/national-skills-bulletin-2022.pdf
https://pulse.microsoft.com/wp-content/uploads/2022/08/The-Sustainability-Transformation2022.pdf

Digital ’

ustainability

Skills for Europe’s Twin Transition

five businesses having formulated a dedicated Sustainability Policy or Strategy. On a
positive note, the study identified that of those organisations who are embracing
digital technologies for sustainability efforts, three in ten businesses (29%) reported
using digital technology for reducing carbon emissions. Over a third (36%) reported

using digital technology for increasing energy or fuel efficiency [IET].

Italy According to several EU-wide metrics, the level of digitalisation of Italian Micro-
enterprises (MEs) and SMEs is lower than in other European countries . Italy ranks 18th
out of 28 countries in the 2022 EU Digital Economy and Society Index (DESI). About
40% of Italian companies seem to have made modest investments in digital
technologies and training or reskilling. In 2023 small and medium-sized enterprises
are still lagging behind in specialised digitisation activities. In 2023 60.7% of SMEs will
adopt at least 4 digital activities out of the 12 used to compose the Digital Intensity
Index (57.7% in the EU). At the same time, among companies with at least 10
employees, cloud computing (61.4%, 45.2% EU average) and electronic invoicing,
which is required in Italy by law (97.5%, 38.6% EU average) are confirmed as leading
indicators compared to EU companies [IT1][IT2][IT3]. ltalian gorenment has made
the digital transition one of its two central pillars to bolster its economy, together with
the green transition. Specifically, in the Italian case, twin transition is the cornerstone
around which the will focus at national and
regional scales, with a focus on 12 Thematic

among which Research & Innovation, Digitalisation, Energy, Environment and Natural

Resources, Transport & Mobility, Urban renewal, and Social & Health [1T4][1T5][IT6].

Two concrete policy instruments are used for implementing twin transition in Italian
regions: Recovery-Fund Financial Resources (PNRR) and the Regional Operational
Program (ERDF). The PNRR is structured in missions (M) and components (C) and is
managed (concretely) at national, regional, or sub-regional levels. Interventions
imply the promotion of digitisation and ecological transition both in the public and
private sectors, fostering systemic innovations in regulatory processes and
businesses' value chains. The regional Smart Specialisation Strategy (3S) constitute
a regional policy orientation document to convey ERDF regional resources, setting
different innovation targets for each region, . For
example, the S3 of the Lombardy region focus - with a view to smart, integrated, and

sustainable development - on the distinctive sectors of regions with a high rate of
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industrialisation and a strong manufacturing vocation (Aerospace, Automotive,
Agribusiness, Eco-industry, Mechatronics, Advanced Manufacturing, Services, etc.).
The S3 2021-27 of the Piedmont region include 5 priority areas of innovation: ¢
Aerospace « Mobility (automotive supply chain, including reskilling and Maas
concept) » Advanced manufacturing (digitisation and ecological transition, towards
positive products with a social impact « Technologies, resources, green materials
(focused on the environmental sustainability of production processes) » Food (food
value chain, as a fundamental driver addressing sustainability and climate change)
[1T7]. Despite their heterogeneity, the most industrialised Italian regions share a
common need for solutions to unlock their sustainable digital transition: Lombardy,
Piedmont and Valle D'Aosta, Trentino Alto Adige, Campania, Sardinia. These regions
cover approximately 40% of the national GDP. Istat details this further in their report

on [1IT8].

Lombardy has the highest . One of the

is the transition to sustainable development and growth,
promoting conscious use of energy resources and the use of renewable sources,
directing investments towards new technologies in support of energy efficiency
projects, in particular of public and private buildings and sustainable multimodal
mobility, including the improvement of air quality. At the same time,
report depicts several weaknesses: a lack of skills, comprehension and vision of the
most challenging technologies, difficulty finding funds, lack of know-how, green and
business sustainability plans for the emerging technologies, and problems activating

collaborations with universities and research centres [IT1].

Regarding the 2021 regional DESI index, the Piedmont region ranks among the
highest-scoring areas in Italy in scores such as basic digital skills, use of ICT services,
etc. Both fixed and wireless Internet connectivity is highly available. According to a
2022 on the Piedmont SMEs’ digitalization process, the region's incidence of
digital-intensive production sectors is higher than the Italian average: 31.8%
compared to 26%. However, the percentage of companies with IT skilled personnel is
low, around 17,8%, similar to the Italian average of 16.4%. The Piedmont work

environment is deifferent in comparison to the other Italian regions: (i) the work

market is less dynamic for the digitally skilled workforce; (ii) companies are looking
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for digital professionals with a focus on digital technologies applied to
manufacturing; (iii) the number of graduate ICT students is low. Local companies are
investing in digital technologies and innovative ICT solutions. In particular,
investments in cloud computing and related services are constantly growing
[ire][imo].

The production structure of the Trentino region is characterised by a substantial
prevalence of service companies (73%) over industrial (27%) . According to the 2021
regional DESI, the Trentino region is in first place overall for digitisation among the
Regions and Autonomous Provinces in Italy, obtaining a ranking of 57.5 (compared
to the Italian average, equal to 50). Innovation — and in particular digitalisation — is
one of the focuses for the Trentino companies that are also empowering their workers
to face this complex process. Training activities aimed at innovation are significant,
involving 29.7% of businesses. Regarding research and development activities, 24 per
cent of companies have done it internally, while nearly 9 out of 100 companies have
acquired R&D services externally. Obstacles registered in SME digitalisation are
generally present, such as resistance to change, lack of knowledge and internal skills.
An essential role in growth and employment is played by enabling technologies.
Sustainability is the other focus for growth in Trentino, which needs organisational
and productive changes, innovative services and new skills to align with the Green
Deal principles. The number of companies investing is set to rise from 36% in 2020 to

56% at the end of 2024 [IT11].

The production structure of the Campania region is characterised by a substantial
prevalence of service companies (73%) over industrial (27%). According to the 2021
regional DESI, the Campania region is ranked third for digitalisation in Southern Italy,
with a ranking of 44.9, while the Italian average is equal to 50. The 2018 census data
show that Campania companies have launched many actions in environmental
sustainability, social responsibility and safety. In particular, 69.7% of companies with
at least three employees act to reduce environmental impact. The sustainable
behaviour of companies grows with increasing size. Still, Campania SME’s are the
most focused on improving well-being in the workplace and reducing environmental

impact.
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Companies in Southern Italy and the islands are focusing on introducing new forms
of automation in operations and much less on redesigning the business model. This
trend could cause a delay in the innovation of the internal processes that the
companies of this area feel to fill. According to the Assintel report 2020, 16.6% of ICT
expenditure will be generated by the South and the Islands Regions. The Campania
region is among the subjects that will have the most significant impact on the result

[Im2].

Nether- |The Netherlands are facing labour market shortages in engineering and ICT. The
lands government , particularly in the light of the climate and
digital transition and formulated in 2023. For
the transitions, the cabinet mentioned two firm ambitions: Making the Netherlands
climate-neutral by 2050 at the latest, and remaining among the leaders in the
European Digital Economy and Society Index (DESI). The success of these transitions
depends on having enough well-trained people. This requires additional action and

cooperation from many different parties: employers, employees, education and

governments [NL1][NL2]. The 2022 , integrates
opportunities for sustainability [NL3], referring also to the
, by the (NCDD), looking

primarily at the environmental impact of the digital system. This document reports a
list of bottlenecks with recommendations; a major bottleneck is the labour market
shortage. The NCDD advocates that energy and digital systems should be integrated
more and that international standards for sustainability monitoring, like carbon
footprint, should be adopted. Furthermore, they argue for more knowledge and
capacity building, as there is a shortage of staff with relevant skills, such as
improving the sustainability mindset in the procurement process for hardware or
adopting international standards for measuring software development or the
material footprint of digital infrastructure [NL4]. Both behaviour change and
increasing staff's knowledge (awareness) would help with the alignment of digital
and sustainable goals of organizations. Furthermore, decision-makers from IT
departments are slightly more inclined to seek collaboration with staff responsible
for sustainability when it comes to exploring and improving the sustainability of the
IT infrastructure used by their organisation [NL5]. The 2023, the

(SER) report is a policy follow-up on
this. The aim of this study is to provide insight into the impact of digitalisation on
environmental issues and sustainable development and to identify policy measures

that can contribute to emission reduction and energy saving [NL6].
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The (DDS) 2021 report identified challenges and issues
for different sectors. Important observations are: « Digitalisation in the form of data
analyses for agriculture and nature will play an important role in sustainable
agriculture and in strengthening the biodiversity and nature « Al applications are
seen as important for helping to reduce energy costs and improve the efficiency and
sustainability of production e Services must be user-friendly, accessible, and
understandable to remain inclusive for people. The collection and use of data can
contribute significantly to addressing the sustainability challenge that also faces the
Netherlands [NL7]. The DDS brings together all policies on digitalisation from the
Dutch central government. Among other things, the DDS stresses the importance of
an inclusive digital transition in which everyone takes part and it

in Europe and the world. The DDS is
acompanied by a , envisioning different trends towards
the future and describing their impact on different elements of the technlogy stack,

not necessarily strictly related to the Netherlands [NL8].

Romania |Since its EU accession in 2007, Romania’'s economy has more than doubled, leading
to increased labour demand. At the same time, integration into the EU single market
led to agglomeration effects, resulting in development concentration in certain
regions/counties and high regional disparities. High emigration is one of the main
causes for the current labour deficit in the country, as 70% of Romanian emigrants
represented active labour force aged between 15-44 years. But also, the aging
population will lead to a decrease in the number of young people in the labor market.
At the same time, the demand for highly skilled personnel will continue to grow as
the economy develops. By 2030, Romania will need over 600,000 specialists for highly
skilled jobs, while universities will only be able to provide 40,000 graduates per year.
At the same time, the demand for low- and medium-skilled personnel will sharply
decline. Although the country has (ranked 4th), the
shortage in ICT specialists limits the country’s capacity to innovate and to reap the
benefits of the digital transformation. By contrast, on female ICT specialists Romania
ranks 3. Particular attention should be paid to the development of relevant skills,
such as digital competencies, knowledge of foreign languages, and flexible and
communicative skills (soft skills). This task requires close cooperation between the
state, business, and the education system. To remain competitive, workers will have
to retrain and acquire new skills relevant to the market. However, only 1% of
Romanians aged 25-64 undergo professional training courses, and only 21% of
companies invest in staff training. [RO1][RO2].

FARESl Co-funded by 95
EI the European Union


https://www.nederlanddigitaal.nl/english/the-dutch-digitalisation-strategy-2021
https://digital-strategy.ec.europa.eu/en/policies/desi-netherlands
https://digital-strategy.ec.europa.eu/en/policies/desi-netherlands
https://www.nederlanddigitaal.nl/documenten/publicaties/2021/06/01/outlook-digitalisation-2030
https://digital-strategy.ec.europa.eu/en/policies/desi-romania

Digital ’

ustainability

Skills for Europe’s Twin Transition

According to the , The IT industry in Romania is
experiencing constant development, and new trends are emerging year after year,
making it one of the most significantly growing markets in the country. 2023 is a
critical year for the technology sector in Romania, as the government has set forth
severalinitiatives to help digitalize small and medium-sized enterprises. For example,
the PNRR Digitalization of SMEs program is vital to this effort and could significantly
impact the country’s tech sector. The country’s center point for IT development is the
capital region of Bucharest (63% of nationwide revenue), followed by business
centers in the North-West (18%); West (5%); Central (6%); and North-East 5(%).
Romania is the leader in Europe and sixth in the world regarding the number of
certified IT specialists per 1,000 inhabitants, larger than in the US or Russia. The Digital
Agenda for Romania also sets priorities for crucial sectors for the Romanian economy
and society: Employment, Research, and Development (R&D), Climate Change and
Energy Sustainability, Education, and Fighting Poverty and Social Exclusion. There are
nearly 192,000 developers in Romania as of 2023. The number of people pursuing a
tech career is growing, since just a few years prior, in 2020, there were roughly 140,000
software engineers in the country [RO3]. The proportion of regulated professions that
are knowledge-intensive and contribute creatively is quite close to the EU average.
The (NssD)
adopted by the Romanian Government on 9 November 2018, sets forth the objectives
and targets necessary to build a cohesive society that benefits from the
improvement of the education and healthcare systems, the reduction of inequalities
between men and women, and between urban and rural areas. The objectives of the
NSSD are closely linked to the Sustainable Development Goals (SDGs) of the UN and
structured around three pillars of sustainable development; economic, social, and
environmental. These include: ¢ Increasing economic competitiveness and
productivity through innovation and investments in research and development e
Increasing labour force participation and improving the quality of jobs ¢ Reducing
poverty and social exclusion ¢ Improving access to quality public services e
Promoting a circular and resource-efficient economy ¢ Protecting the environment
and combating climate change ¢ Developing sustainable infrastructure and eco-
friendly transportation « Promoting sustainable tourism and cultural heritage [RO4].
Besides the NSSD, there is also the

, to provide a roadmap to guide the country in its efforts to transition from
a linear to a circular economic model [RO5].
Based on an extensive research, The World Bank, in cooperation with the Romanian

Government, has developed an occupational standard for the "Sustainable
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Development Expert” (SDE) and published this in their 2023 report on

. In the report, they
present the 'SD Competency model’ and define a set of core competences and
detailed skills descriptions for the SDE.
Regarding digital technologies the report states that this “is identified as a crucial
training need, however, from the perspective of an SDE’s role; it cannot be an
objective or role in itself but rather a means [..]. From the perspective of SD
competency, the use of digital technologies and data analysis skills belong to
multiple competency areas. Therefore, training objectives for an SDE could be
formulated in terms of ‘how to use digital technologies to fulfill the main roles'.
Furthermore, in relation to the mission of an SDE to contribute to the digital
development of the community, reference is made to a specialised role and,
naturally, to a distinct approach in terms of competency and skills. For instance, an
SDE with a specialised focus on digitalisation within SD would have a specific
competency such as ‘Digital Sustainable Development’ and could have a crucial
role in: « Ensuring access to digital technologies and infrastructure in underserved
communities ¢« Promoting digital literacy and skills development for aill
individuals, including marginalized groups ¢ Enhancing the use of digital solutions
for efficient and transparent governance ¢ Improving digital connectivity and
access to affordable and reliable internet services « Harnessing the potential of
emerging technologies, such as artificial intelligence and blockchain, for SD -
Enhancing cybersecurity measures to protect digital systems and infrastructure
in the community, and so on. The competency required for an SDE with a
digitalisation focus would encompass a mix of both SD competency and digital
transformation competency and could be named as Sustainable Development
Digitalisation.
Training topics related to digital skills include: ¢ Harnessing innovation and
technology for sustainable development, particularly in addressing climate change
and advancing circular economy practices e Integration of digital transformation
initiatives within communities ¢ Development of digital literacy, including modeling
tools, data collection, visualization techniques, and < Geographic Information
Systems (GIS) [RO6].
This creates the possibility of (postgraduate) professional training related to this new
occupation

is available on the country’s

together with other sustainability related materials, such as
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, raising awareness already at a very young

age.

Slovenia |Currently there are 28.249 people employed in the digital sector. According to

, 78% of enterprises had hard-to-fill vacancies for ICT specialists in
Slovenia in 2021. It is estimated that at least 3.000 ICT specialist are needed in
Slovenia and more intensive automation is needed to deepen the smart and green
transformation processes in all parts of the economy. Despite the many studies
available, there are no concrete and well-supported projections of the exact need
for digital profiles. The deployment and use of more complex technologies remains
a challenge, especially for micro, small and medium-sized enterprises (SMEs).
Preliminary data on business maturity also point to a downturn in the
implementation of Industry 4.0. Between 2018 and 2022, the share of companies
showing high readiness even dropped from 26.3% to 24.4%.
Lack of the right skills or staff is the most common problem companies face when
digitally transforming their business. Furthermore, employment effects from
digitalisation are strongest for private manufacturing firms [SI1]. It is noticeable that
Slovenian companies rarely invest in skills themselves, as this must be done by the
process owners.
In March 2023, the government of Slovenia published a strategy report

and a . The

Strategy aims at a “balanced and innovative use of digital technologies in all
segments of society and to provide opportunities for the greater inclusion of every
citizen” and recognises that investments in digital technologies are needed and
improving the digital competences of employees should be promoted, as should the
strengthening of the ICT sector and the increase in the number of ICT professionals
in Slovenia for the advancement of all sectors. It will be essential to reduce
administrative barriers and harmonise legislation [SI2]. Furthermore, the digital
transformation of Slovenia explicitly aims at digital inclusion, strengthening the
participation of employees in companies, as well as communities and individuals
and their involvement in all areas of social life. Digital social innovations will increase
the social sustainability of business models. One of the main objectives is
strengthening the knowledge and digital competences of ICT staff and developing
and retaining talent in advanced digital technologies [SI3].
The shows that Slovenia has made
notable progress in e-government, including the implementation of the national e-
ID scheme and achieving a high overall e-Health maturity and regarding

connectivity infrastructure, Slovenia has a strong starting point in Fibre to the
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Premises (FTTP) coverage, with 78.5% of households covered, against an EU average
of 64%. Slovenia falls below the EU average with regards to SMEs’ basic level of digital
intensity and Slovenia has a significant shortage of ICT specialists, with many
enterprises facing recruitment difficulties, highlighting a critical gap in the digital
labour market. An important recommendation is to strengthen the early
identification of labour market needs and further complement them, especially in the
area of digital upskilling and reskilling. Adapt the (higher) education curricula to the
latest digital needs and address the gender gap. Strengthen collaboration between
industries, (higher) education institutions, public administration and relevant
stakeholders to increase the effectiveness of those measures [S14].

The Institute of the Repubilic of Slovenia for VET has published two documents: A

, describing work packages for the identification
of sustainability skills and their mapping to professional standards, like procurement,
waste management, health etc. [SI5] and A set of competency frameworks for
embedding sustainability and climate change mitigation knowledge and skills in
occupational standards and education programmes [SI6]. In an article on
sustainable competences and skills, the following aspectss are listed (among
others): « Knowledge about megatrends, their purpose and how they can affect
individuals, society and the economy ¢ Experts who can calculate carbon footprints,
plan a strategy for action across the supply chain, prepare complex ESG reports ¢
Skills needed: Sustainable innovation, communication of sustainable values, ethical
decision-making, environmental awareness and ecological thinking, understanding
the principles of the circular economy, sustainable resource management, social
responsibility, ability to think innovatively and to find new ways to achieve

sustainability goals and to adapt to rapidly changing circumstances [S17].

Spain According to the , (2024) the Spanish labour market
continued to show strong dynamism, but unemployment remains high relative to the
OECD average. The employment rate has reached record levels in over a decade,
with 65.7% of working-age adults in employment in the first quarter of 2024. Aimost
one-in-five Spanish workers is employed in green-driven occupations, in line with the
OECD average. However, only 11.5% of workers in this group are actually employed in
“new and emerging green occupations”, significantly below the OECD average
(14.5%), whereas the rest are employed in jobs that are not new but that are linked to

the green transition. Spain has been particularly active in promoting training for the

green transition. The country provides funding for new training and
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related to the green transition and is one of few OECD reporting to have
career guidance initiatives to facilitate transition into green jobs [ES1].
At the beginning of June 2020, the Spanish Government published
until 2030. It contains circular
economy objectives and a series of strategic orientations for the period 2020-2030
[Es2]. Other relevant reports are: [ES3];
(2020), which focuses on consolidating mechanisms to
leave no one behind [ES4];
(2020), reinforcing the commitments to fight climate change [ES5];
(2020) with its Digital Skills Plan [ES6] and the
, Spain’s response to the Next Generation EU funds [ES7].
, the leading organization for sustainability in Spain, presented the
report as part of their
project. Within the framework of this project, Forética is
building a Spanish observatory on green employment and fair transition with the
aim of analysing the situation of green employment in Spanish companies,
proposing ways forward and a roadmap with the main elements of action and
highlighting the good practices of some leading organizations. In the report it is
noted that the demand for green skills is growing at a rapid pace and workers need
to be trained for it. By 2022, the talent mismatch in Spain has reached the highest
level in history and 8 out of 10 companies are struggling to find the professionals they
need. This is combined with a rapid growth in the supply of jobs in sectors closely
linked to green jobs; the ranking of sectors leading green employment in Spain is: 1.
Renewable energies 2. Waste management and treatment 3. Waste water treatment
and purification 4. Organic agriculture and livestock farming 5. Sustainable forest
management 6. Public sector activities based on monitoring compliance with
regulations and legislation or environmental education initiatives [ES8]. Spains
employment agency, AE, notes that the green economy in Spain generated more
than half a million jobs in 2019, 2.5% of the total, and these figures are expected to
increase significantly. Their report on highlights 10
new professions with excellent employability prospects: ¢ Occupational Risk
Prevention, Quality, Environment and CSR Technician ¢ Sustainable Technology
Solutions and Projects Analyst e Sustainable Logistics Consultant ¢ Eco designer
Circular Economy Specidalist « Environmental Education Specialist ¢ Environmental
Sustainability Expert ¢ Renewable Energy Expert ¢ Environmental Engineer and e

Cultural Manager specialising in Sustainability. Practically all of these require a

university education, mainly in Science and Engineering degrees, and many require
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specialisation through postgraduate studies. 11 areas are highlighted that generate
sustainable employment: ¢ Administration and Management; ¢ Environment and
Safety; » Socio-cultural Services; « Commerce and Marketing; ¢ Vehicle Transport and
Maintenance; ¢ Building and Civil Works; ¢ Agriculture; « Extractive Industry; ¢ IT and
Communications; ¢ Textile and Clothing and e Industry and Maintenance, with more
than 30 new professional profiles in demand by Madrid's businesses. The training
required is not always university education, although skills such as teamwork,
leadership skills, empathy, environmental awareness, creativity, autonomy and
business mentality are among the most sought-after.

Finally, professional profiles include: « Sustainability and Circular Economy Director; ¢
Sustainable and Circular Legislation Lawyer;  Feasibility and Sustainability Analysts;
» Waste Recycling Operators; ¢ Circular Economy Specialists; ¢ ECo-entrepreneurs; ¢
Environmental Researchers; ¢ Sustainability Educators; ¢« Environmental Consultants,
as well as a large number of technical professionals in specialities such as: o
sustainable finance; ¢ renewable energies; ¢ sustainable energy; e sustainable
consumption; ¢ environment; ¢ waste management; e recycling and reuse; e
electromobility; ¢ sustainable communication; ¢ sustainable digital platforms or e

technicians in climate change, among others [ES9].

3.5 References labour market reports

Belgium |[BE1] Trinomics (2022). Green Skills Roadmap Flanders. Final Report on Green Skills
Need in Flanders (Rapport over de behoefte aan groene vaardigheden in

Vlaanderen). Departement Werk en Sociale Economie. In English:
Summary in Dutch:
[BE2] CLIMACT, KU Leuven, Uliége (2023). The implications of the climate transition
on employment, skills, and training in Belgium. In English:
[BE3] Viaamse Regering (2024). Viaams Hervormingsprogramma 2024

(Government of Flanders - Flemish Reform Programme 2024). In Dutch:

.In English:
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[BE4] Fransolet, A. & Vanhille, J. (eds.) (2023). Just Transition in Belgium: Concepts,
Issues at Stake, and Policy Levers. Scientific report on behalf of the High Committee
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https://rdd.gov.hr/UserDocsImages/SDURDD-dokumenti/Strategija_Digitalne_Hrvatske_final_v1_EN.pdf
https://digital-skills-jobs.europa.eu/en/latest/briefs/croatia-snapshot-digital-skills
https://mzom.gov.hr/UserDocsImages/dokumenti/EUfondovi/Report-on-Smart-Skills---7-2023.pdf
https://mzom.gov.hr/UserDocsImages/dokumenti/EUfondovi/Report-on-Smart-Skills---7-2023.pdf
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Estonia | [EE1] Sihtasutus Kutsekoda. (2021) OSKA Ulevaade: digi- ja rohepédrdeks vajalikest
oskustest (OSKA overview: Skills needed for a digital and green turnaround).
Estonian version:

English version (summary):
[EE2] ReferNet Estonia; Cedefop (2022). Estonia: analysis of skills for digital and

green transition informs policy-makers and learners. National news on VET.

[EE3] Kutsekoda (2022). Tulevikuvaade té6jéu- ja oskuste vajadusele: info- ja
kommunikatsioonitehnoloogia valdkond (Future Outlook on Workforce and Skills

Needs in the Information and Communication Technology Sector).

[EE4] e-Estonia (2023). Estonia to become the greenest digital government in the
world.

[EE5] Republic of Estonia. Ministry of Econimic Affairs and Communications (2021).
Digitthiskonna arengukava 2030 (Estonian Digital Agenda 2030). In English:

France [FR1] Greenspector (2023). The legisiative framework for the eco-design of digital

services.

[FR2] Ministére de I'Europe et des Affaires étrangéres (2027). Stratégie
internationale de la France pour le numérique (International Digital Strategy). In
French:

[FR3] Digital Watch (2017). France’s International Digital Strategy.

[FR4] French Digital Council (2020). Roadmap on the environment and digital

technology -
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https://oska.kutsekoda.ee/wp-content/uploads/2021/10/OSKA_ylevaade_dig_ja_rohepoordeks_vajalikest_-oskustest.pdf
https://oska.kutsekoda.ee/wp-content/uploads/2021/10/OSKA_ylevaade_dig_ja_rohepoordeks_vajalikest_-oskustest.pdf
https://oska.kutsekoda.ee/wp-content/uploads/2021/10/OSKA_ylevaade_dig_ja_rohepoordeks_vajalikest_-oskustest.pdf
https://oska.kutsekoda.ee/en/thematic-studies/oska-overview-of-the-skills-necessary-for-green-and-digital-transition/
https://oska.kutsekoda.ee/en/thematic-studies/oska-overview-of-the-skills-necessary-for-green-and-digital-transition/
https://www.cedefop.europa.eu/en/news/estonia-analysis-skills-digital-and-green-transition-informs-policy-makers-and-learners
https://www.cedefop.europa.eu/en/news/estonia-analysis-skills-digital-and-green-transition-informs-policy-makers-and-learners
https://uuringud.oska.kutsekoda.ee/uuringud/info-kommunikatsioonitehnoloogia
https://e-estonia.com/estonia-to-become-the-greenest-digital-government-in-the-world/
https://e-estonia.com/estonia-to-become-the-greenest-digital-government-in-the-world/
https://www.mkm.ee/en/e-state-and-connectivity/digital-agenda-2030
https://greenspector.com/en/the-legislative-framework-for-the-eco-design-of-digital-services/#:~:text=In%202024%2C%20the%20REEN%20law,into%20their%20Responsible%20Digital%20Strategy
https://greenspector.com/en/the-legislative-framework-for-the-eco-design-of-digital-services/#:~:text=In%202024%2C%20the%20REEN%20law,into%20their%20Responsible%20Digital%20Strategy
https://greenspector.com/en/the-legislative-framework-for-the-eco-design-of-digital-services/#:~:text=In%202024%2C%20the%20REEN%20law,into%20their%20Responsible%20Digital%20Strategy
https://greenspector.com/en/the-legislative-framework-for-the-eco-design-of-digital-services/#:~:text=In%202024%2C%20the%20REEN%20law,into%20their%20Responsible%20Digital%20Strategy
https://www.diplomatie.gouv.fr/IMG/pdf/strategie_numerique_a4_02_interactif_cle445a6a.pdf
https://www.diplomatie.gouv.fr/IMG/pdf/strategie_numerique_a4_02_interactif_cle445a6a.pdf
https://dig.watch/resource/frances-international-digital-strategy
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50 measures for a national and European agenda on responsible digital, i.e. sober
and

at the service of the ecological and solidarity transition and sustainable
development

goals, Press kit of the report submitted to the Minister for the Ecological and
Inclusive

Transition and the Secretary of State for Digital Affairs. In English:

[FR5] OPIIEC (2023). L'empreinte Environnementale Numerique: Etude sur les
besoins en compétences, emplois et formation en matiére d’empreinte
environnementale du numérique —Rapport de mission (The Digital Environmental
Footprint: Skills, employment and training needs of companies in terms of the

environmental footprint of digital technology). In French:

[FR6] Labo Société Numérique (2023). Digital decarbonation: new professions, but

what kind of training?

[FR7] ATLAS (2024). Transition écologique: Anticiper les besoins en compétences et
en emplois sur le périmétre des services financiers et du conseil, et renforcer les
missions de I'OPCO Atlas (Green Transition: Forecasting skills and employment
within the financial and advisory services, and

strengthen the mission of OPCO Atlas) In French:

[FR8] ATLAS (2024) Transition écologique. b_Synthese.

[FR9] ATLAS (2024). Transition écologique. c _A Retenir.

Germany | [GE1] The Federal Government (2018). German Sustainable Development Strategy.
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https://cnnumerique.fr/files/uploads/2020/CNNum%20-%20Press%20kit%20environment%20%26%20digital.pdf
https://cnnumerique.fr/files/uploads/2020/CNNum%20-%20Press%20kit%20environment%20%26%20digital.pdf
https://cnnumerique.fr/environnement_numerique
https://www.opiiec.fr/etudes/138864
https://labo.societenumerique.gouv.fr/en/articles/decarbonation-of-digital-new-trades-but-with-what-training-offer/
https://labo.societenumerique.gouv.fr/en/articles/decarbonation-of-digital-new-trades-but-with-what-training-offer/
https://www.opco-atlas.fr/sites/default/files/medias/files/2024/06/ATLAS_Etude_Transition.Ecologique_a_Rapport_Final.pdf
https://www.opco-atlas.fr/sites/default/files/medias/files/2024/06/ATLAS_Etude_Transition.Ecologique_a_Rapport_Final.pdf
https://www.opco-atlas.fr/sites/default/files/medias/files/2024/06/ATLAS_Etude_Transition.Ecologique_a_Rapport_Final.pdf
https://www.opco-atlas.fr/sites/default/files/medias/files/2024/06/ATLAS_Etude_Transition.Ecologique_b_Synthese.pdf
https://www.opco-atlas.fr/sites/default/files/medias/files/2024/06/ATLAS_Etude_Transition.Ecologique_b_Synthese.pdf
https://www.opco-atlas.fr/sites/default/files/medias/files/2024/06/ATLAS_Etude_Transition.Ecologique_b_Synthese.pdf
https://www.opco-atlas.fr/sites/default/files/medias/files/2024/06/ATLAS_Etude_Transition.Ecologique_c_A.Retenir.pdf
https://www.opco-atlas.fr/sites/default/files/medias/files/2024/06/ATLAS_Etude_Transition.Ecologique_c_A.Retenir.pdf
https://www.opco-atlas.fr/sites/default/files/medias/files/2024/06/ATLAS_Etude_Transition.Ecologique_c_A.Retenir.pdf
https://www.bundesregierung.de/resource/blob/975274/1588964/1b24acbed2b731744c2ffa4ca9f3a6fc/2019-03-13-dns-aktualisierung-2018-englisch-data.pdf
https://www.bundesregierung.de/resource/blob/975274/1588964/1b24acbed2b731744c2ffa4ca9f3a6fc/2019-03-13-dns-aktualisierung-2018-englisch-data.pdf
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[6E2] OECD (2024). Employment Outlook.

[6E3] Mauderer, S. (2024) Green transition in Germany — short-term needs and
long-term opportunities: Rede bei der KW Markets Conference on Energy

Transition for Germany.

[6E4] Falck O. and Akash Kaura (2023). Green Skills in German Manufacturing,
CESifo EconPol Policy Brief 55.
[6E5] Federal Ministry for Economic Affairs and Energy (2016). Digital Strategy 2025.

[GE6] Brixy, Udo; Janser, Markus; Mense, Andreas (2024): Vocational training:
Occupations with green skills are in high demand, In: IAB-Forum 12th of June 2024,

Hungary |[HU1] Innovdciés és Technoldgiai Minisztérium (2020). Nemzeti Tiszta Fejlédési
Stratégia 2020-2050 (National Clean Development Strategy). Hungarian version:

English version (exec summary):
[HU2] Miniszterelnéki Kabinetiroda (2022). Nemzeti Digitalizaciés Stratégia (2022-
2030) (National Digitalisation Strategy 2022-2030). Hungarian version:

English version:

Ireland [1IE1] NERI Report Series, No.30 Niccold De Vita, Paul Goldrick-Kelly, Seamus McCaul,
Chris Smart (2024). Measuring “green” jobs in the Republic of Ireland.

[1E2] Irish Development Association (IDA)(2022). Labour Market Pulse.
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https://www.oecd.org/en/publications/oecd-employment-outlook-2024-country-notes_d6c84475-en/germany_10dd9f73-en.html
https://www.oecd.org/en/publications/oecd-employment-outlook-2024-country-notes_d6c84475-en/germany_10dd9f73-en.html
https://www.bundesbank.de/en/press/speeches/green-transition-in-germany-short-term-needs-and-long-term-opportunities-935348#nb3
https://www.bundesbank.de/en/press/speeches/green-transition-in-germany-short-term-needs-and-long-term-opportunities-935348#nb3
https://www.bundesbank.de/en/press/speeches/green-transition-in-germany-short-term-needs-and-long-term-opportunities-935348#nb3
https://www.cesifo.org/de/publikationen/2023/working-paper/green-skills-german-manufacturing
https://www.cesifo.org/de/publikationen/2023/working-paper/green-skills-german-manufacturing
https://www.bmwk.de/Redaktion/EN/Publikationen/digitale-strategie-2025.html
https://www.iab-forum.de/en/vocational-training-occupations-with-green-skills-are-in-high-demand/
https://www.iab-forum.de/en/vocational-training-occupations-with-green-skills-are-in-high-demand/
https://cdn.kormany.hu/uploads/document/5/54/54e/54e01bf45e08607b21906196f75d836de9d6cc47.pdf
https://cdn.kormany.hu/uploads/document/5/54/54e/54e01bf45e08607b21906196f75d836de9d6cc47.pdf
https://cdn.kormany.hu/uploads/document/6/66/666/666e0310ef20606fba9f96f4fbf0d74bbaa1638e.pdf
https://cdn.kormany.hu/uploads/document/6/66/666/666e0310ef20606fba9f96f4fbf0d74bbaa1638e.pdf
https://kormany.hu/dokumentumtar/nemzeti-digitalizacios-strategia-2022-2030
https://www.digitaliskeszsegek.hu/wp-content/uploads/2024/08/National-Digitalisation-Strategy.docx.pdf
https://www.digitaliskeszsegek.hu/wp-content/uploads/2024/08/National-Digitalisation-Strategy.docx.pdf
https://www.nerinstitute.net/sites/default/files/research/2024/NERI%20Report%20series%2030%20Measuring%20green%20jobs%20Jan%2024_updated.pdf
https://www.nerinstitute.net/sites/default/files/research/2024/NERI%20Report%20series%2030%20Measuring%20green%20jobs%20Jan%2024_updated.pdf
https://www.idaireland.com/getmedia/847be7d1-e374-4710-8429-665b5a4f9f24/12593-IDA-Labour-Market-Pulse-Edition-8-Final-WEB_1.pdf?ext=.pdf
https://www.idaireland.com/getmedia/847be7d1-e374-4710-8429-665b5a4f9f24/12593-IDA-Labour-Market-Pulse-Edition-8-Final-WEB_1.pdf?ext=.pdf
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[1E3] skills and Labour Market Research Unit (SLMRU) in SOLAS on behalf of the
National Skills Council (2023). National Skills Bulletin 2023.

[1IE4] Government of Ireland (2023). The National Climate Plan 2023.

[1E5] Solas, Green Skills Team (2022). Green Skills for FET 2021-2030.

[1IE6] Talent for Ireland’s Green Economy 2022

[1E7] Future Skills Challenges of Irish Business (2024)

[1E8] IKC3 (2023). Skills for Sustainability

[1E9] Expert Group on Future Skills Needs (2021). Skills for Zero Carbon: The Demand
for Renewable Energy, Residential Retrofit and Electric Vehicle Deployment Skills to
2030

[1E10] National Skills Bulletin 2022

[1IEN] Microsoft’s Sustainability Transformation 2022 - The Sustainability
Transformation: Assessing the Readiness of Irish Businesses

Italy [1T1] Assintel (2021). Mercato ict e scenari di innovazione digitale in italia (The

ltalian ICT market and digital innovation). In Italian:

[1T2] Istat (2023). Imprese e ict anno 2023, Nel 2023 piccole e medie imprese

ancora penalizzate in attivitd specialistiche di digitalizzazione. In Italian:

[1T3] Innovation Finance Advisory (IFA) (2021). The digitalisation of small and
medium-sized enterprises in Italy - Models for financing digital projects —

Summary report. In English:
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https://www.solas.ie/f/70398/x/940b9df162/national-skills-bulletin-2023.pdf
https://www.gov.ie/pdf/?file=https://assets.gov.ie/270956/94a5673c-163c-476a-921f-7399cdf3c8f5.pdf#page=null
https://www.gov.ie/pdf/?file=https://assets.gov.ie/270956/94a5673c-163c-476a-921f-7399cdf3c8f5.pdf#page=null
https://www.solas.ie/f/70398/x/06922e8fb4/greenskills-for-fet-2021-2030.pdf
https://www.skillnetireland.ie/wp-content/uploads/2022/03/Talent-for-Irelands-Green-Economy-2022.pdf
https://www.skillnetireland.ie/wp-content/uploads/2022/03/Talent-for-Irelands-Green-Economy-2022.pdf
https://www.skillnetireland.ie/uploads/attachments/SNI_IrelandsTalentLandscape2024.pdf
https://www.skillnetireland.ie/uploads/attachments/SNI_IrelandsTalentLandscape2024.pdf
https://ikc3.ie/wp-content/uploads/2024/02/IKC3-Skills-for-Sustainability-Report.pdf
https://ikc3.ie/wp-content/uploads/2024/02/IKC3-Skills-for-Sustainability-Report.pdf
https://www.skillsireland.ie/all-publications/2021/5119-dete-egfsn-skills-for-zero-carbon-web_.pdf
https://www.skillsireland.ie/all-publications/2021/5119-dete-egfsn-skills-for-zero-carbon-web_.pdf
https://www.solas.ie/f/70398/x/3554445a46/national-skills-bulletin-2022.pdf
https://pulse.microsoft.com/wp-content/uploads/2022/08/The-Sustainability-Transformation2022.pdf
https://pulse.microsoft.com/wp-content/uploads/2022/08/The-Sustainability-Transformation2022.pdf
https://www.assintel.it/osservatori-2/assintel-report/assintel-report-2021/
https://www.istat.it/it/files/2023/12/report-imprese_2023.pdf
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[1IT4] Fondo di Sviluppo e Coesione 2021-2027 Aree Tematiche e Obiettivi Strategici
(Development and Cohesion Fund 2021-2027 Thematic Areas and Strategic
Objectives) - Comunicazione ai sensi dell'articolo 1, comma 178, Legge n. 178/2020

[1T5] Istat (2024). Rapporto sulla competitivita dei settori produttivi (Report on the
Competitiveness of Manufacturing Sectors). In Italian:

[1T6] Istat (2024). Rapporto Annuale 2024 - La situazione del Paese (The country’s

situation). In Italian:

[1T7] Istat (2024). Pratiche sostenibili delle imprese nel 2022 e le prospettive 2023-
2025 (Sustainable Business Practices in 2022 and Outlook 2023-2025). In Italian:

[1T8] Osservatorio Transizione Industria 4.0 (2021). Green & Digital: I'attuale
situazione nell'industria manifatturiera italiana (Green & Digital: the current
situation in the Italian manufacturing industry). In italian:

[1T9] Istat (2019). Report Piemonte. In Italian:

[1T10] A. Gherardini, F. Ramella, Universita degli Studi di Torino (2022).
Digitalizzazione e PMI. La mappatura del processo di digitalizzazione delle imprese
piemontesi — Primo rapporto,. In Italian:

[IT1] Bancalfis (2022), Innovation Days — Trentino Alto-Adige, il valore delle tipicita.

In Italian:

[1T12] Assintel (2020). Il mercato ICT e I'evoluzione digitale in Italia. In Italian:

Nether- |[NL1] Ministerie van Economische Zaken en Klimaat (2023). Kamerbrief. Inzet op

lands arbeidsmarktkrapte in de klimaat- en digitale transitie: Het Actieplan Groene en
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https://www.eib.org/attachments/thematic/digitalisation_of_smes_in_italy_summary_en.pdf
https://www.eib.org/attachments/thematic/digitalisation_of_smes_in_italy_summary_en.pdf
https://politichecoesione.governo.it/media/2857/fsc-2021-2027_aree-tematiche-e-obiettivi-strategici.pdf
https://politichecoesione.governo.it/media/2857/fsc-2021-2027_aree-tematiche-e-obiettivi-strategici.pdf
https://www.istat.it/produzione-editoriale/rapporto-sulla-competitivita-dei-settori-produttivi-edizione-2024/
https://www.istat.it/produzione-editoriale/rapporto-sulla-competitivita-dei-settori-produttivi-edizione-2024/
https://www.istat.it/produzione-editoriale/rapporto-annuale-2024-la-situazione-del-paese-2/
https://www.istat.it/produzione-editoriale/rapporto-annuale-2024-la-situazione-del-paese-2/
https://www.istat.it/comunicato-stampa/pratiche-sostenibili-nelle-imprese/#:~:text=Pratiche%20sostenibili%20nelle%20imprese%20nel,(il%2056%2C1%25)
https://www.istat.it/comunicato-stampa/pratiche-sostenibili-nelle-imprese/#:~:text=Pratiche%20sostenibili%20nelle%20imprese%20nel,(il%2056%2C1%25)
https://www.istat.it/comunicato-stampa/pratiche-sostenibili-nelle-imprese/#:~:text=Pratiche%20sostenibili%20nelle%20imprese%20nel,(il%2056%2C1%25)
https://www.osservatori.net/internet-of-things/report-green-digital-situazione-industria-manifatturiera-italiana-report/
https://www.osservatori.net/internet-of-things/report-green-digital-situazione-industria-manifatturiera-italiana-report/
https://www.istat.it/it/files/2021/03/CPUE_PIEMONTE.pdf
https://www.collane.unito.it/oa/items/show/85#?c=0&m=0&s=0&cv=0
https://www.bancaifis.it/app/uploads/2022/06/Innovation-Days_Trento_20220530.pdf
https://www.bancaifis.it/app/uploads/2022/06/Innovation-Days_Trento_20220530.pdf
https://d110erj175o600.cloudfront.net/wp-content/uploads/2019/10/assintel2020.pdf
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Digitale Banen (Ministry of Economic Affairs and Climate. Addressing labour market
tightness in the climate and digital transition: The Green and Digital Jobs Action
Plan). In Dutch:

[NL2] Bijlage bij [NL1]- Overzicht acties Actieplan Groene en Digitale Banen (Annex
to [NL1]- Overview of actions in Green and Digital Jobs Action Plan). In Dutch:

[NL3] Ministerie van Economische Zaken en Klimaat (2022). Strategie Digitale
Economie: Werken aan een weerbare en welvarende digitale economie. (Digital
Economy Strategy: Working towards a resilient and thriving digital economy) In
Dutch:

In English:

[NL4] Coalitie Duurzame Digitalisering (2022). Manifest Duurzame Digitalisering.
(Sustainable Digitisation Manifesto) In Dutch:

[NL5] Markteffect i.o.v. Conclusion (2024). Duurzaamheid en Digitalisering: Hand in
hand of op afstand? (Sustainability and Digitalisation: hand in hand or at
distance?) In Dutch:

[NL6] Sociaal Econmische Raad (SER) (2023). Duurzamer door digitalisering:
Bijdrage van digitalisering aan emissiereductie. (More sustainable through

digitalisation: Contribution of digitisation to emission reduction). In Dutch:

[NL7] Ministerie van Economische Zaken en Klimaat (2021). Nederlandse

Digitaliseringsstrategie 2021. (Dutch Digitalisation Strategy 2021). Dutch version:
English version:

[NL8] Freedom Lab (2021). Toekomstverkenning Digitalisering 2030 (Outlook
Digitalisation 2030).
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https://www.rijksoverheid.nl/documenten/kamerstukken/2023/02/03/inzet-op-arbeidsmarktkrapte-in-de-klimaat-en-digitale-transitie-het-actieplan-groene-en-digitale-banen
https://www.rijksoverheid.nl/documenten/kamerstukken/2023/02/03/inzet-op-arbeidsmarktkrapte-in-de-klimaat-en-digitale-transitie-het-actieplan-groene-en-digitale-banen
https://www.rijksoverheid.nl/documenten/kamerstukken/2023/02/03/inzet-op-arbeidsmarktkrapte-in-de-klimaat-en-digitale-transitie-het-actieplan-groene-en-digitale-banen
https://www.rijksoverheid.nl/documenten/kamerstukken/2023/02/03/overzicht-acties-actieplan-groene-en-digitale-banen
https://www.rijksoverheid.nl/documenten/kamerstukken/2023/02/03/overzicht-acties-actieplan-groene-en-digitale-banen
https://www.rijksoverheid.nl/documenten/rapporten/2022/11/18/rapport-strategie-digitale-economie
https://www.rijksoverheid.nl/documenten/rapporten/2022/11/18/rapport-strategie-digitale-economie
https://www.nederlanddigitaal.nl/documenten/publicaties/2023/07/11/digital-economy-strategy
https://www.nederlanddigitaal.nl/documenten/publicaties/2023/07/11/digital-economy-strategy
https://coalitieduurzamedigitalisering.nl/wp-content/uploads/2022/10/NCDD-Manifest-2pager-NL.pdf
https://coalitieduurzamedigitalisering.nl/wp-content/uploads/2022/10/NCDD-Manifest-2pager-NL.pdf
https://www.conclusion.nl/onderzoeksrapport-duurzaamheid-en-digitalisering
https://www.conclusion.nl/onderzoeksrapport-duurzaamheid-en-digitalisering
https://www.seo.nl/publicaties/duurzamer-door-digitalisering/
https://www.rijksoverheid.nl/documenten/kamerstukken/2021/04/26/nederlandse-digitaliseringsstrategie-2021
https://www.rijksoverheid.nl/documenten/kamerstukken/2021/04/26/nederlandse-digitaliseringsstrategie-2021
https://www.nederlanddigitaal.nl/english/the-dutch-digitalisation-strategy-2021
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Dutch version:

English version:

[NL9] Freedom Lab (2022). Toekomstverkenning digitale economie 2030 (Outlook
Digital Economy 2030). Dutch version:

Romania |[RO1] PWC for AmCham Romania (2023). Labour market analysis in Romania. In
English:

[RO2] 4Service (2024). The current state of the labor market in Romania in 2024 —

key trends and statistics. In English:

[RO3] International Trade Administration (2024). Romania - Country Commercial
Guide — ICT. In English:

[RO4] Departamentul pentru Dezvoltare Durabild (2018). Strategia nationald pentru
dezvoltarea durabild a Romaéniei 2030 (Department of Sustainable Development -
National Strategy for Sustainable Development of Romania 2030). Romanian
version:

English version:

[RO5] strategia nationald privind economia circulard (National Strategy for the

Circular Economy in Romania) In Romanian:

[RO6] The World Bank (2022). Consolidarea capacitdtilor pentru o abordare
integratd cu privire la dezvoltarea durabild (P178917 — SD. RAS) (Strengthening
Capacities for an Integrated Approach to Sustainable Development) [containing

the occupational standard for the ‘Sustainable Development Expert’] In Romanian:
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https://cdn.prod.website-files.com/60c8c09220a68c595992bca4/61d6e2c305bd9e4c72870622_Toekomstverkenning%20Digitalisering%202030.pdf
https://cdn.prod.website-files.com/60c8c09220a68c595992bca4/61d6e2c305bd9e4c72870622_Toekomstverkenning%20Digitalisering%202030.pdf
https://cdn.prod.website-files.com/60c8c09220a68c595992bca4/61d6e2c305bd9e4c72870622_Toekomstverkenning%20Digitalisering%202030.pdf
https://cdn.prod.website-files.com/60c8c09220a68c595992bca4/615c3594c1e1508c8ec0e036_Outlook%20Digitalisation%202030%20(1).pdf
https://cdn.prod.website-files.com/60c8c09220a68c595992bca4/615c3594c1e1508c8ec0e036_Outlook%20Digitalisation%202030%20(1).pdf
https://cdn.prod.website-files.com/60c8c09220a68c595992bca4/615c3594c1e1508c8ec0e036_Outlook%20Digitalisation%202030%20(1).pdf
https://cdn.prod.website-files.com/60c8c09220a68c595992bca4/6628f44082a3209643035d31_toekomstverkenning-digitale-economie-2030-9mb.pdf
https://cdn.prod.website-files.com/60c8c09220a68c595992bca4/6628f44082a3209643035d31_toekomstverkenning-digitale-economie-2030-9mb.pdf
https://cdn.prod.website-files.com/60c8c09220a68c595992bca4/6628f44082a3209643035d31_toekomstverkenning-digitale-economie-2030-9mb.pdf
https://www.amcham.ro/download?file=mediaPool/uW9pTxc.pdf
https://4service.company/ro/blog/the-current-state-of-the-labor-market-in-romania-in-2024-key-trends-and-statistics
https://4service.company/ro/blog/the-current-state-of-the-labor-market-in-romania-in-2024-key-trends-and-statistics
https://www.trade.gov/country-commercial-guides/romania-information-communications-technology-ict
https://www.trade.gov/country-commercial-guides/romania-information-communications-technology-ict
https://dezvoltaredurabila.gov.ro/strategia-nationala-pentru-dezvoltarea-durabila-a-romaniei-2030-i
https://dezvoltaredurabila.gov.ro/strategia-nationala-pentru-dezvoltarea-durabila-a-romaniei-2030-i
https://dezvoltaredurabila.gov.ro/files/public/10000001/Romania-Sustainable-Development-Strategy-2030-en.pdf
https://dezvoltaredurabila.gov.ro/files/public/10000001/Romania-Sustainable-Development-Strategy-2030-en.pdf
https://circulareconomy.europa.eu/platform/en/strategies/national-strategy-circular-economy-romania
https://circulareconomy.europa.eu/platform/en/strategies/national-strategy-circular-economy-romania
https://dezvoltaredurabila.gov.ro/files/public/14745850/sd_ras_d1__ro.pdf

Digital ’

ustainability

Skills for Europe’s Twin Transition

In English:

Slovenia |[SI1] Eurostat (2023). ICT specialists - statistics on hard-to-fill vacancies in

enterprises

[s12] OECD (2024), OECD Economic Surveys: Slovenia 2024, OECD Publishing, Paris,

[s13] strategija Digitalna Slovenija 2030 (Digital Strategy Slovenia 2030)
Slovenian and English version:

[s14] strategija digitalne transformacije gospodarstva (
). Slovenian version:

English version:

[s15] The Slovenia 2024 Digital Decade Country Report

[S16] ZBORNIK Prispevki za razumevanje trajnostnosti na podrocju poklicnega in
strokovnega izobrazevanja (2024). (Proceedings: Contributions to understanding
sustainability in vocational and professional education)

In Slovenian:

[S17] ESG Specializirana revija za trajnostni razvoj, Na trgu so iskani kadri z znanji o
trajnostnem razvoju (2023) (ESG Specialised magazine for sustainable
development, The market is looking for people with skills in sustainable
development)

In Slovenian: https://www.zelenaslovenija.si/esg/na-trgu-so-iskani-kadri-z-znanji-

o-trajnostnem-razvoju-esg-182/

Spain [Es1] OECD (2024). Employment Outlook 2024 - Country Notes: Spain
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https://dezvoltaredurabila.gov.ro/report-on-institutional-needs-assessment-in-the-field-of-sustainable-development-13600059
https://dezvoltaredurabila.gov.ro/report-on-institutional-needs-assessment-in-the-field-of-sustainable-development-13600059
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=ICT_specialists_-_statistics_on_hard-to-fill_vacancies_in_enterprises
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=ICT_specialists_-_statistics_on_hard-to-fill_vacancies_in_enterprises
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=ICT_specialists_-_statistics_on_hard-to-fill_vacancies_in_enterprises
https://doi.org/10.1787/bc4a107b-en
https://nio.gov.si/products/strategija%2Bdigitalna%2Bslovenija%2B20300
https://www.gov.si/en/registries/projects/strategija-digitalne-transformacije-gospodarstva/
https://www.gov.si/en/registries/projects/strategija-digitalne-transformacije-gospodarstva/
https://www.gov.si/assets/ministrstva/MGTS/Dokumenti/DIPT/Strategija-digitalne-transformacije-gospodarstva
https://www.gov.si/assets/ministrstva/MGTS/Dokumenti/DIPT/Strategija-digitalne-transformacije-gospodarstva
https://www.gov.si/en/registries/projects/strategija-digitalne-transformacije-gospodarstva/
https://www.gov.si/en/registries/projects/strategija-digitalne-transformacije-gospodarstva/
https://digital-strategy.ec.europa.eu/en/factpages/slovenia-2024-digital-decade-country-report
https://digital-strategy.ec.europa.eu/en/factpages/slovenia-2024-digital-decade-country-report
https://cpi.si/wp-content/uploads/2024/03/Zbornik-VSE.pdf
https://www.oecd.org/en/publications/oecd-employment-outlook-2024-country-notes_d6c84475-en/spain_b237abc0-en.html#:~:text=The%20Spanish%20labour%20market%20continued,the%20first%20quarter%20of%202024
https://www.oecd.org/en/publications/oecd-employment-outlook-2024-country-notes_d6c84475-en/spain_b237abc0-en.html#:~:text=The%20Spanish%20labour%20market%20continued,the%20first%20quarter%20of%202024
https://www.oecd.org/en/publications/oecd-employment-outlook-2024-country-notes_d6c84475-en/spain_b237abc0-en.html#:~:text=The%20Spanish%20labour%20market%20continued,the%20first%20quarter%20of%202024
https://www.oecd.org/en/publications/oecd-employment-outlook-2024-country-notes_d6c84475-en/spain_b237abc0-en.html#:~:text=The%20Spanish%20labour%20market%20continued,the%20first%20quarter%20of%202024
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[Es2] Ministerio para la Transicién Ecolégica y el Reto Demogrdafico (2020) Espaiia
Circular 2030. La Estrategia Espafiola de Economia Circular. (Spanish Circular
Economy Strategy)

Spanish version:
English exec summary:
[Es3] Ministerio De Derechos Sociales (2021). Estrategia de desarrollo sostenible
2030 (Sustainable Development Strategy 2030). Spanish version:

English version:
[Es4] Ministerio para la Transicién Ecologica y el Reto Demogréfico (2020) La
Estrategia de Transicién Justa (The Just Transition Strategy). Spanish and English
version:
[ES5] Ministerio para la Transicién Ecolégica y el Reto Demografico (2021). Plan
Nacional Integrado de Energia y Clima (PNIEC) 2021-2030 (The National Integrated
Energy and Climate Plan). Spanish version:
English version:
[Es6] Ministerio de Asuntos Econémicos y Transformacion Digital (2020). Esparia
Digital 2025) (Digital Spain 2025)
Spanish version:
English version:
[E7] Pian de Recuperacién, Transformacién y Resiliencia (Recovery, Transformation
and Resilience Plan). Spanish version:

English outline:

[Es8] Forética (2022). JOBS 2030. Futuro del Trabajo: Empleo verde y transicion

justa en el futuro
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https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/temas/economia-circular/estrategia.html
https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/temas/economia-circular/estrategia.html
https://circulareconomy.europa.eu/platform/sites/default/files/espana_circular_2030_executive_summary_en_0.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/espana_circular_2030_executive_summary_en_0.pdf
https://www.mdsocialesa2030.gob.es/agenda2030/documentos/eds-cast-acce.pdf
https://www.mdsocialesa2030.gob.es/agenda2030/documentos/eds-cast-acce.pdf
https://www.mdsocialesa2030.gob.es/agenda2030/documentos/eds2030-english.pdf
https://www.mdsocialesa2030.gob.es/agenda2030/documentos/eds2030-english.pdf
https://www.transicionjusta.gob.es/es-es/Paginas/La_Transicion_Justa/La-estrategia-de-transici%C3%B3n-justa.aspx
https://www.transicionjusta.gob.es/es-es/Paginas/La_Transicion_Justa/La-estrategia-de-transici%C3%B3n-justa.aspx
https://www.miteco.gob.es/es/prensa/pniec.html
https://energy.ec.europa.eu/system/files/2020-06/es_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-06/es_final_necp_main_en_0.pdf
https://avancedigital.mineco.gob.es/programas-avance-digital/Documents/EspanaDigital_2025_TransicionDigital.pdf
https://avancedigital.mineco.gob.es/programas-avance-digital/Documents/EspanaDigital_2025_TransicionDigital.pdf
https://portal.mineco.gob.es/RecursosArticulo/mineco/ministerio/ficheros/210204_Digital_Spain_2025.pdf
https://portal.mineco.gob.es/RecursosArticulo/mineco/ministerio/ficheros/210204_Digital_Spain_2025.pdf
https://planderecuperacion.gob.es/
https://www.fondoseuropeos.hacienda.gob.es/sitios/dgpmrr/en-gb/paginas/plan.aspx
https://www.fondoseuropeos.hacienda.gob.es/sitios/dgpmrr/en-gb/paginas/plan.aspx
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del trabajo. (Future of work: Green jobs and just transition in the future of work). In
Spanish:

[Es9] Madrid City Council. Agenda 2030, perfiles profesionales emergentes
(Agenda 2030, emerging professional profiles). In Spanish:
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https://foretica.org/proyectos-esg/social/jobs-2030-futuro-del-trabajo/
https://www.madrid.es/UnidadesDescentralizadas/AgenciaParaElEmpleo/Noticias%20y%20publicaciones/ProyectosEuropeos/ficheros/Agenda%202030_final.pdf
https://www.madrid.es/UnidadesDescentralizadas/AgenciaParaElEmpleo/Noticias%20y%20publicaciones/ProyectosEuropeos/ficheros/Agenda%202030_final.pdf
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D2.1.Annex.D analysis of the

guestionnaire

4.1 Approach

Besides desk research, the questionnaire was the other main technique to gather input on current
demand. In addition, the questionnaire was also used to understand the expectations about what
the future demand will be. Therefore, the main question to be answered by the questionnaire was:
“What are the current and future roles and skill needs for digital for sustainability professionals in
organisations that have a need for these professionals?”. The questionnaire consisted mainly of
multi-select questions, as well as ranking questions, questions with a Likert scale and some open
questions. The implementation of the questionnaire basically consisted of three steps: selecting

the sample, collecting the data and analysing the data.

The population of the questionnaire consisted of organisations in need of skilled digital for
sustainability professionals. This is the starting point to find and select organisations for the
sample. Given the generally low response rate to questionnaires, it was advised to add as many
organisations as possible to the sample. The questionnaire was distributed using social media
channels and the networks of the contributing partners of the consortium. The questionnaire was
provided in English, and EU Survey was the online tool used to collect the data. The questionnaire

can be found in the annex questionnaire.

Contributing partners were asked to aim for at least 30 respondents each. While this is not a large
enough sample to draw statistical conclusions at the national level, it is large enough to give

indications, while the sample size will be large enough at the European level.

The data were analysed using several techniques. In addition to descriptive statistics, to describe
the characteristics of the sample, it was checked whether moderating variables (such as type of
organisation, organisation size, etc.) affect the results of the questionnaire. Other inferential tests,
such as correlation tests and regression tests, were not considered relevant given the nature and
purpose of the questionnaire as part of a multi-method approach. The questionnaire served as
one of the inputs for determining the current and future skills demand for digital sustainability

professionals, and no hypothesis testing was intended.
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4.2 Results

The questionnaire was distributed by consortium partners via social media, emails, and personal

contact between 16 June 2024 and 12 July 2024.

This resulted in over 1000 people clicking on the link or scanning the QR-code. There were 936
engagements using the official bit.ly link and an unknown amount using the original EU-survey
link. There were 242 respondents of which 61 did not finish the complete questionnaire. This means
that the final dataset contains 181 responses. On a 95% confidence level, this leads to a 7.3%

margin of error.

The most responses came from
Bulgaria and Romania, followed
by Italy and Spain. There are
fewer responses from smaller
countries like Sloveniq, Ireland,
and Estonia, which could be
explained by their population
size. Unfortunately it turned out
to be difficult to get responses
from the large countries France
and Germany. Although it is not

a perfect distribution across the

countries of the consortium

partners, there is still input from Figure 19 Respondents distribution across consortium
countries
all consortium countries. This in

combination with the fact that the country of the organisation is not the most important
characteristic for this study, makes that this does not hinder drawing conclusions from this

analysis

Another characteristic of the respondents is the size of the organisation they work in. In total 65%
of the respondents are representing SMEs, being organisations with less than 250 employees. This

almost evenly spread between micro (< 10 people), small (<50 people) and medium (<250
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m Micro: <10 people m Small: < 50 people

=m Medium: < 250 people Large: > 250 people

Figure 20 Number of employees in respondents
organisation

people) size organisations. The fact that 35% of the
organisations are large organisations means that
they are overrepresented in this study, since only
0,2% of the organisations in the EU are large
organisations®. A possible explanation could be
that large organisations have more interest in this
topic given for example that they have to comply
with CSRD rules which (unlisted) SMEs don't®. In any
case, this is something to take into account when
analysing this data since it is very well possible that

SMEs and large organisations have different needs

for digital4sustainability roles, skills and education & training.

It is also relevant to have a brief look at the
kinds of organisations that responded.
Looking at relevant categories of
organisations most responses were from
general ICT organisations and private
organisations in other sectors with still also
15% organisations that specifically focus on
digital sustainability as a vendor, service
provider or consultancy. With also almost
20%

of the respondents from public

6%

m Digital sustainability vendor,
service provider or consultancy

18%

m [CT organisation (in general
without focus on sustainability)

m Private organisation in anothe
sector

Public organisation

Other

Figure 21 Kinds of organisation

organisations, it is a good mix of sorts of organisations with no direct concerns about influence

this might have on findings.

The respondents also indicated the sector or sectors' their organisation is active in. The sector

most mentioned is education, which indicates an over-representation of educational institutes.

8 Eurostat. (2023, December 12). Large businesses generated half of EU's net turnover.

% European Commission. (n.d.). Corporate sustainability reporting. Retrieved October 11, 2024, from

10 Eyrostat. (2008). NACE Rev. 2. Statistical Classification of Economic Activities in the European Union. Office for Official
Publications of the European Communities, Luxembourg.
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https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20231212-1
https://finance.ec.europa.eu/capital-markets-union-and-financial-markets/company-reporting-and-auditing/company-reporting/corporate-sustainability-reporting_en?prefLang=en
https://finance.ec.europa.eu/capital-markets-union-and-financial-markets/company-reporting-and-auditing/company-reporting/corporate-sustainability-reporting_en?prefLang=en
https://ec.europa.eu/eurostat/documents/3859598/5902521/KS-RA-07-015-EN.PDF
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This also seems to be

Agriculture, forestry, fishery n—
the case fOI’ the ICT_ Arts, entertainment, sports and recreation =
sector, but that is Cogsdtmd.'on -
L1 Ca T O ——
logical given the fact , ~ Energy  mmm—
Finance and insurance - — m
this Study is about the Health and socialwork
Hospitality and tourism
dIgItCll field. Other Information and communication: media |/
Manufacturing I ————
sectors that are Mining 1
Professional, scientific and technical activities I  — — — ——————
represented well are Public administration -
. It Real estate m
clele it SRS Transportation and storage; postal and... s
finance and insuronce, Waste collection, treatment and management M
Water and sewerage H
monufocturing, and Wholesale and retail  m—
Other service activities T ——

public administration.
Besides the over- Figure 22 Sectors that organisations are active in
representation of the

education sector, there are no other points of attention for the analysis.

Looking at a last interesting aspect of the respondents, being the roles the respondents have
within their organisations, there are a lot of owners and CEOs that respond themselves potentially
indicating the importance of the topic. It is also good to see that people responsible for digital

within their

Owner/ CEO/ Member of the Board organisation like ClOs

Researcher e
CIO/ Head of ICT/ CTO an managers
\CT Manager have responded.

Marketing/ PR/ Sales manager

HR/ People manager Finally it is clear that

Policymaker/ Policy Officer researcher are
Other
overrepresented  in
0 10 20 30 40 50 60
this study, which is
Figure 23 Roles of respondents in their organisation consistent with the

fact that the

education sector is overrepresented.

4.3 Main findings
The findings of the questionnaire are organised according to the three main elements of the

needs analysis: digital for sustainability roles, skills, and education & training.
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Currently, the digital sustainability lead is the role of all roles studied that is already most present

in organisations. This is followed
by other organisation oriented
roles digital sustainability
consultant and  sustainability
business analyst. The more
technical roles like sustainable
technical specialist and software
developer for sustainability are
somewhat less present at the

moment. Sustainability data roles,

Digital sustainability lead

Digital sustainability consultant
Sustainable solution designer
Sustainability business analyst
Sustainability technical specialist
Software developer for sustainability
Digital sustainability manager
Sustainability data analyst
Sustainability data engineer

Sustainability data scientist

[=]

5 10 15 20 25 30 35 40

Figure 24 Roles already present in organisations

being specific sustainability data analysts, engineers, and scientists, are the least present at

organisations at the moment.

This picture only changes slightly looking at the current need and the need in the near future. The

Sustainability business analyst
Digital sustainability lead

Digital sustainability consultant
Software developer for sustainability
Sustainability data engineer
Sustainability data analyst
Sustainability data scientist

Digital sustainability manager
Sustainable solution designer

Sustainability technical specialist

[=]

5

B Need people now Need people in 3years

Figure 25 Needs for people in roles now and in three years

10 15 20 25 30 35 40

sustainability business analyst,
digital sustainability lead and
consultant are needed by the
most organisations now and in
the next three years. What is
different is that quite a few
organisations are searching now
for sustainability data engineers,
analysts, and scientists. This
indicates there could also be an

urgent need for people that can

fulfil these roles, since they are already present in only a few organisations in comparison, but

organisations are looking for these kind of specialists. There is a less urgent need for specific

technical specialists and software developers, although it is expected that the demand for

software developers for sustainability will pick up in the coming years.
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Digital sustainability lead

Digital sustainability manager

Digital sustainability consultant

Sustainability business analyst

Sustainability data scientist
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Sustainability data analyst

Sustainability data engineer

Sustainable solution designer

Software developer for sustainability

Sustainability technical specialist

0

W Train current staff W Hire new staff

Figure 26 Train or hire new staff

5 10 15 20

25

Looking at how organisations are
planning to cover the need for
these roles, it shows that it is both
popular to train current staff and
to hire new staff. On the one hand
internal upskilling is in
comparison considered more
important for roles like digital
sustainability lead and manager,
while on the other hand roles like

sustainability business analyst

and data scientist are more likely to be hired externally. It seems logical that this is also the case

for consultants.

4.3.2 Skills

The next step is to identify what are the most important sustainability related skills and knowledge

that are needed in these digital sustainability roles. This can be divided into specific sustainability

topics and more transversal skills needed in the area of digital for sustainability. The first set of

Laws, regulations, and standards

Energy efficiency

Sustainable IT operation and development
ICT for Development (ICT4D)

Sustainable Development Goals (SDGs)
Waste prevention/ minimisation

CSR policy and reporting

ICT energy consumption and carbon...

ESG reporting
Circular business models and economy
Socialinclusion and gender equality

Carbon data modelling & scenario...

Smart and green cities
Farm to fork strategies

Figure 27 Relevant sustainability related skills and knowledge

[=]

M highly relevant

W very relevant

20 40 60 80 100 120 140 160

relevant

specific sustainability skills
and knowledge shows that
when talking about more
overall, general topics, laws,
regulations, and standards,
are considered to be

relevant for the largest
amount of organisations.
Other related topics like

Sustainable Development

Goals, CSR policy and
reporting, and ESG
reporting are also

considered relevant, but none of these topics are often mentioned as being highly relevant. This

suggests these topics are relevant as basics, but are not specifically at the core of what is needed.
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EI the European Union

118



Digital ’

ustainability

Skills for Europe’s Twin Transition

Looking at sustainability areas energy efficiency and ICT for development score the highest. Areas
like social inclusion and gender equality are rated somewhat less relevant, but specific areas like
smart cities and farm to fork strategies are considered to be even less relevant. This can be
explained by the fact that not every organisation is involved in these kind of areas and therefore

not many organisations consider them to be relevant.

The ICT-industry related topics sustainable IT operations & development, and ICT energy

consumption, & carbon footprint are considered highly relevant by many respondents.

The transversal skills and attitudes show that especially the very general skills that don't have a
direct relationship to sustainability are considered the most relevant. These are skills like critical
thinking, team work, willingness to learn, exploratory thinking, and strategic thinking. Looking at

the sustainability

Critical thinki
riieatthiniang related  transversal

Team work

Willingness to learn skills and attitudes,

Exploratory thinkin . . -
proreren ¢ valuing sustainability
Strategic thinking

Valuing sustainability is considered to be the

Implementing flexibly & adaptably most important
Acting sustainably as a person ’
Acting on that and

Envisioning sustainable futures

Stakeholder engagement

show sustainable
Having a holistic systems view

Problem framing behaviour, is

Protecting own personal boundaries considered less
Political engagement

0 20 40 60 80 100 120 140 160 180 |mportc1nt, i

having a vision on

M highly relevant W very relevant relevant

sustainable futures is
Figure 28 Transversal skills needed in the area of digital for sustainability )

considered as
relevant as acting sustainable. The aspect that is considered way less important is having political
engagement to support sustainable action. Although well over 90% of the respondents think that
the more general skills are relevant, still over 80% of the respondents think that specific
sustainability related skills and attitudes are needed for people that are working in digital for

sustainability.
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4.3.3 Education and training

The final main topic of the questionnaire is the views of the respondents on education and training
of skills to professionals working or aspiring to work in the field of digital for sustainability. The first

topic is about why people in

New technology asks for new skills

New business processes ask for new skills
They don’t have the right skills
Organisation is switching infrastructure
Clients ask for specific skills

organisations need to be

upskilled. The most popular

reaction is that simply new

[=]

200 406080 100 technology asks for new

Figure 29 Reasons for having to train people skills. Besides other reasons
it is also important to notice that over 40 respondents indicate that people don’t have the right
skills when starting a job. This indicates that in a lot of cases it is not possible to find people that
are already skilled sufficiently, which suggests a shortage of skilled professionals in the field. This
could mean that people are not equipped with the right skills after formal education in some

cases.

Almost of a quarter of the respondents state that their organisation has a backlog in training.
Mainly this is because of a lack of time. Equally organisations don’t have time to organise training
and most importantly people have no time to do it. A smaller group even reports resistance
towards training. Other issues are that organisations have no people to train others, and also that
there is no (external) training available for the required skills, while a smaller number of
respondents indicate that training is too expensive. These last points suggest there should be
training available in an accessible way for the important sustainability related skills. The first
points adds to the fact that training should be flexible, short, modular learning, so that it can fit

into the schedules of learners.

The next question is who you are going to train the right skills to be able to fulfil the digital for

sustainability roles? Most

Upskill own ICT personnel . .

Hire people with already the right skills respondents indicate that
Re skill own non-ICT personnel

upskilling own ICT personnel
Hire people and train them

is the most important target
In-company training by own staff
Onthe job coaching and training group for tl’Olining- Also,
External training

In-company training by external provider

reskilling own  non-ICT

20 40 60 80 100 120 140 180 personnel is an OptiOI"I less

[=]

Hveryimportant  important preferred than ICT
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personnel, but still considered an important option. It is somewhat remarkable that there is hardly
any difference between hiring new people with the right skills and hiring people that need to be

trained.

Concerning who is important for providing the training, it is clear that organisations prefer internal
training by their own staff. This can be done either by internal training or by on the job coaching
and learning. External training or in-company training by external providers is considered to be
less important. This raises questions for example on how internal staff gets skilled on these new
topics in the first place. The most logical explanation is that first a certain group of an organisation
is trained and that they in return train the rest of the organisation. This would require a train-the-

trainer model.

4.4  Analysis

The in-depth analysis is again structured using the main topics roles, skills, and education &
training. The starting point is first to analyse the results for each of the questions. There are also
checks whether some of the characteristics of the respondents (e.g. organisation size, sector)

influences the results when this could be relevant.

4.4.1 Roles

The first question was whether organisations needed people in digital for sustainability roles in
the first place. 76% of the respondents indicated that they need at least one category of these
roles. The other 24%

indicated that they don't Management & Consultancy

. . Data Processing & Analysis
have people in this role
Application Development & Operations

and also don't expect to

No need for digital sustainability roles
need people in these

[=]

20 40 60 80 100
roles. Although there is a

Figure 31 Categories of digital for sustainability roles needed
slight overrepresentation
of micro organisations that indicated this, amongst all sizes of organisations there are
organisations that indicate that they don't need these roles with also 24% of the large
organisations to indicate so. Looking at the organisations that do need the roles and checking the
defined categories, there is demand for all three categories in almost equal amounts. This

indicates that that all three categories need to be addressed.
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4.4.1.1 Management & Consultancy roles
The 86 respondents that indicated that they have and/or need people in these kind of digital for

sustainability roles, also provided some more

details about their needs for each of the three 30
roles digital sustainability lead, manager, and  %°
10
consultant. For all three roles, more or less half
0

of the organisations already has somebody Digital sustainability Digital sustainability Digital sustainability
lead manager consultant

working in the role and the other half does not.
= People workinginrole m No people workinginrole

There are already some more digital Ffigure 32 organisations that have people working

g - g . . in management & consultancy roles
sustainability leads within organisations than g y

managers, but more important is how many people organisations need in these roles now and in

the near future.

There are a few organisations that are

30
25 looking for these roles now. They are
20 looking both for leads and consultants
15
10 with almost no organisations looking
5 I I l l f igi i ili
or digital sustainability managers.
0 [] L] g y g
Need people now Need peoplein3years No need for people There are more orgonisotions that
M Digital sustainability lead M Digital sustainability manager indicate they predict needing these
M Digital sustainability consultant kind Of roles within the next three

Figure 33 The need for management & consultancy roles years. This is equally for each of the
three roles. Some of the organisations
that have people working in these roles also indicate that they don't need extra people in these
roles. It is logical that there is little need for extra leads, since in general an organisation will only

need one digital sustainability lead.
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Looking on how they want to find
people for those roles most

organisations indicate they will both

8
6 train current staff and hire new staff.
4
2 I There is a difference between leads
0
Train current staff Hire new staff Both train and hire cmd manqgers on the one hcmd, and
m Digital sustainability lead m Digital sustainability manager consultants on the other.

H Digital sustainability consultant

Figure 34 How organisations are filling the management &

consultancy roles

Organisations expect to hire more new
consultants and train less current staff

in that role in comparison to the other

roles. This suggests that upskilling of own personnel is more important for leads and managers,

while consultants will more likely be people that are skilled or reskilled before joining an

organisation.

4.4.1.2 Data processing & analysis roles

The four studied roles related to data
processing & analysis are sustainability
business analyst, data scientist, data
analyst, and data engineer. The
organisations indicating they have
these roles, most of them have a
sustainability business analyst. They are

especially less likely to already have

35
30
25
20
15
10

(=1 é)]

sustainability data scientists, but also less

engineers.

A Co-funded by

*
s
*
*
*

KIM the Eurcpean Union

Sustainability Sustainability  Sustainability Sustainability
business data scientist  data analyst  data engineer
analyst

W People working in role B No people working in role

likely to have sustainability data analysts and
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Given this difference it is interesting to see what the need for these roles is. There is an equal
amount of organisations that indicate they need somebody in a certain role, so there is no
difference between the roles, but looking to the needs in the coming 3 years, it shows that more
organisations expect to need more sustainability business analysts. The other roles are needed
in equal amount by organisations. The Figure 35 Organisations that have people working in data
role of business analysis is therefore not Processing & analysis roles
only the most present role, but also the role most needed in the coming years, which indicates
that this more business oriented role is more needed than the more technical. But considering
that most technical skills are the same
30

25
20

for scientists, data analysts, and data

engineers, it also means that the

15
1 I IIII skillsets for these roles overlap a lot,
0 III ..-. and that a person can quickly be

Need people now Need peoplein3years No need for people

o o

upskilled between these roles. The

M Sustainability business analyst B Sustainability data scientist
focus therefore perhaps would be not
M Sustainability data analyst M Sustainability data engineer

of these specific roles, but on the
Figure 36 The need for data processing & analysis roles

shared skillset which are the

foundation for all three roles.

Most organisations think that sustainability business analysts will be partly upskilled current staff,

16 but mainly newly hired people. This is
14

12
10

also the case for the other roles, but in

those roles it seems to be more

8 -

- I I I I I I I I I equally balanced between upskilling
4 . [ . current staff and hiring new staff.
Figure 37 How organisations are filling the data processing &

analysis roles

Irain current star Hire new starr Both train and nire

M Sustainability business analyst B Sustainability data scientist

M Sustainability data analyst M Sustainability data engineer
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4.4.1.3 Application development & operations
The last group of roles on application development & operations consists of the roles sustainable

solution designer, software developer
30

for sustainability, and sustainability o5

technical specialist. There are a few 2
1
more organisations reporting they have
a sustainable solution designer working
0

in the organisation than the other two

oo oo

Sustainable solution Software developer Sustainability
roles, but the difference is not much. designer for sustainability technical specialist

M People working in role W No people working in role
Looking at the current need for extra

people in these roles, it is clear that there Figure 39 Organisations that have people working in
application development & operations roles

is no need at the moment for

sustainability technical specialists, and only some need for the other roles. Also, when checking

the reported need in 3 years, it becomes clear that there is need reported by more organisations,

but the need for software developers specialising in sustainable solutions is (somewhat higher).

The future need for solution

30
20 designer is dropping even
0 below technical specialists. It
0 . - I 1 | appears that software
Need people now Need people in 3years No need for people developers for sustaina bility
M Sustainable solution designer M Software developer for sustainability are somewhat more needed
M Sustainability technical specialist than the other roles.

Figure 38 The need for application development & operations roles Finally, also the overview of the

way that the needed staff is obtained, shows no striking results. There are somewhat higher
numbers to hire or both train and hire extra developers than the other two roles, but this does not

12 reveal any new insights.
10

8
sl ll-

Figure 40 How organisations are filling application development &
operations roles

Train current staf Hire new staff Both train and hire

M Sustainable solution designer W Software developer for sustainability

M Sustainability technical specialist
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4.4.2 Skills

The focus of the skills questions was on what specific additional or other skills does a professional
in a digital for sustainability role needs other than a digital/ ICT professional in general. This was
categorised in sustainability related skills and knowledge, general sustainability competences,

and transversal/ soft skills.

4.4.2.1 Sustainability related skills and knowledge
The question about the sustainability related skills and knowledge resulted some differences in

importance between the skills. Looking at the more general sustainability related knowledge and
skills, each topic is considered to be highly or very relevant by between 40 to 50 percent of the
respondents. If a distinction must be made, then circular business models and economy are

considered to be slightly

Laws, regulations, and standards

less relevant than the laws, &
Sustainable Development Goals (SDGs)

regulations, and standards CSR policy and reporting

ESG reporting

related topics which also
Circular business models and economy

includes the basic
0 20 40 60 80 100 120 140 160 180

regulations that are the
M highly relevant  mveryrelevant relevant a bit relevant not relevant

foundation of Corporate
Figure 41 General sustainability related skills & knowledge

Social Responsibility (CSR)
policy and reporting and Environmental, Social, and Governance (ESG) reporting. Although the
Sustainable Development Goals (SDGs) are considered less highly relevant, they are considered

relevant to a certain extend by over 90% of the respondents, in line with the other topics.

Respondents was also asked how relevant they thought skills and knowledge on certain topics of
sustainability actions are. The topic of ICT for Development (ICT4D) was considered het most in

any way relevant, but only
Socialinclusion and gender equality
Smart and green cities

looking at highly or very

Farm to fork strategies relevance of topics it is

Carbon data modelling & scenario...
Waste prevention/ minimisation surpossed by energy
energy efficiency

ICT for Development (ICT4D)

efficiency  (61% versus

20 40 60 80 100 120 140 160 180 53%). Both skills and

[=]

W highly relevant  mveryrelevant relevant a bit relevant not relevant knowledge on social
. . N . inclusion & gender
Figure 42 skills and knowledge on sustainability topics

equality and waste
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prevention/ minimisation are considered to be equally important with 42% of the respondents
stating it is highly or very relevant. It becomes clear that smart & green cities (34%) and carbon
data modelling & scenario planning (35%) are already considered more niche and highly or very
relevant for less organisations. This really is the fact for farm to fork strategies which is only highly

or very relevant for 19% of the respondents.

The last two topics are
Sustainable IT operation and development  IEEEEEEEEE————_—"

‘ related to the sustainability
ICT energy consumption and carbon... HE—

0 20 40 60 80 100 120 140 160 180 of the ICT sector itself. Both

W highly relevant B veryrelevant relevant a bit relevant not relevant sustainable IT operotlon &

development (57%) and

Figure 43 Topics on sustainable ICT .
ICT energy consumption &

carbon footprint (52%) are considered highly or very relevant by the majority of the respondents.
It indicates that it is valued that the digital solutions for sustainability are also sustainable as

possible themselves.

4.4.2.2 Transversal sustainability related skills
The transversal sustainability related skills and attitudes are related directly or indirectly to

sustainability, but are important to every professional working the this field and not only
specifically focused on a certain topic or area. All skills are considered to be of least a bit relevant

by 90% or more of the

respondents. The onIy Valuing sustainability
Having a holistic systems view
exception to that is Envisioning sustainable futures

Problem framing

political engagement Strategic thinking

which only 77% find of Implementing flexibly
. Political engagement
any relevance, with Stakeholder engagement

Acting sustainably as a person

only a quarter
Protecting own personal boundaries

labelling it highly or

[=]

20 40 60 80 100 120 140 1e0 180

Vi relevant. This is W highly relevant B veryrelevant relevant a bit relevant not relevant

therefore the least
Figure 44 Transversal sustainability related skills and attitudes
important of all skills
and attitudes mentioned. Two skills are labelled more highly or very relevant than others: strategic
thinking (68%) and implementing flexibly (63%). Strategic thinking is about planning action

towards sustainability and implementing flexibly deals with adapting to change and handling
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ambiguity. All other skills and attitudes are highly or very relevant according to half of the

respondents and could therefore be looked at as equally important.

4.4.2.3 Transversal soft skills
The final set of skills are general transversal skills that are relevant having in any professional

environment. Besides the
Team work
Critical thinking

most important ones to  Exploratorythinking
Willingnessto learn

beforenand selected four

professionals in general,

[=]

20 40 60 80 100 120 140 180 180

respondents could also add
M highly relevant  mveryrelevant relevant a bit relevant not relevant

other transversal skills they
thought are relevant for Figure 45 Most important transversal soft skills

people working in digital for sustainability roles. It was confirmed that these four transversal skills
are indeed also important in the field of digital for sustainability given the fact that they all are
relevant to over 95% of the respondents, and highly or very relevant to 74 (exploratory thinking) to

82 (willingness to learn) percent of the respondents.

Just over twenty percent of the respondents added other transversal skills they thought are
essential in this field. Communication skills in general were mentioned most, while most other
suggestions can be deducted to being part of the earlier discussed transversal sustainability skills
or to one of the four general transversal skills. These mentioned extra skills are skills like change

management, dealing ambiguity, curiosity, and openness to new developments.

4.4.3 Education & training

The last part of the questionnaire deals with the need for education and training on the identified

skills to prepare people for digital for sustainability roles.

4.4.3.1 Reasons for education & training
Seventy-one percent of the respondents indicated that their organisation needs people to be

educated or trained in the field of digital for sustainability. The main reason for this is that new

technological developments ask ,
Theydon’t have theright skills S ———————

for new Skl||S CICCOt’ding to the Newtechnologyasksfornewskills . _________ |
New business processes ask for. .. —
respondents. Other, way less, Clients ask for specific skills  n——

Figure 46 Main reasons for having to train people in digital
sustainability roles
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business processes in general require new skills, and that the organisation is switching
infrastructure, like for example switching to cloud. These two reasons related to changes in the
organisation still make up a good portion of the causes for education & training needs. Another
reason is that people don't have the right skills when starting the job, which is still mentioned by
a third of the organisations with education & training needs. A reason that is apparently less
important is clients (internal and/or external) asking for specific skills, since this is only mentioned

by about a fifth of the respondents with these needs.

Twenty-two percent of the respondents also indicated that there is a backlog in education &
training of personnel. The main reason according to them is that people simply don’t have time

for training. This suggests that

People don’t have time for training

training should be offered

Organisation has no time to organise training

flexibly and should be modular

Organisation doesn’t have people to train...

No (external) training available for the...

so people can do divide the

Trainingis too expensive

|

|

People are resisting training I _ ——“_“_ "

|

|

|
Other I

learning in small parts to fit
their schedule. Besides people
Figure 47 Reasons for backlog in training don't hqving time, there is also
a smaller group that are resisting training. There are also some organisations that don’t have time
to organise the training, or don't have people to train others. That they don't have people to train
others is especially problematic if there is no external training available for specific skills. Some
organisations indicate that training is too expensive which argues in favour of openly available

training materials.

4.4.3.2 Preferred ways of learning
The last aspect covered in this questionnaire is how organisations prefer training their people to

equip them with the needed skills. The first question is how an organisation obtains correctly
skilled professionals. All the approaches, upskilling, reskilling, and hiring, are important to at least

some extent to way over

Upskill own ICT personnel .
eighty percent of the

Re skill own non-ICT personnel

Hire people with already the right skills respondents. The opprooch

Hi le and train th , : .
e peopte and frain them most find very important is

0 20 40 60 80 100 120 140 160 180 -
the upskilling own ICT

W very important important some importance not relevant o
personnel (55%), so they are

Figure 48 Approaches to obtain skilled professionals ready and able to design
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develop and deploy digital solutions that contribute to sustainability. This suggests that in the first
place training programmes are needed aimed at ICT professionals. The other options are
considered to be equally very important (between 31 and 38%). Reskilling non-ICT personnel is
also still an important option for organisations, but a somewhat unexpected result is that
organisations are equally interested in hiring people with already the right skills or hiring people
that need to be trained. It indicates that organisations apparently don't think enough people with

the right skills are available, so they are willing to train them themselves as well.

There is a difference though in the preference for educational background of people when hiring.
This difference is between people who are educated already in a relevant field, mainly being ICT,

but it could also be a
Certifications relevant for the role  IEE———

Relevant formal professional education I

Formal professional education in any field I sustaina bilityl and people
Relevant bachelor/ master degree I
]

background in

Bachelor/ master degree in any field from eIty other field. LOOkmg

0 20 40 60 80 100 120 140 160180 9t~ formal  professional
education (VET) 36% of the

W very important importance some importance not relevant

Figure 49 Importance of educational background when hiring respondents state  that
education in a relevant field

is very important, against 24% in any field. At the bachelor and master level it differs almost the
same, with 32% finding a relevant education very important, against 19% in any field. Relevant
certifications for the digital for sustainability role, are considered to be equally important as a
formal professional or bachelor/master degree in a relevant field. This indicates that certifications
are an important tool to prove that professionals are reskilled to the field of digital for

sustainability.

Finally, a look at the training strategies to train existing and new staff that do not have the right
skills yet. All strategies are considered important to some extent by almost 90% of the

respondents, but there is a

Onthe job coaching and training

In-company training by own staff blg difference  when It

In-company training by external provider comes what they label as a

External training .
very important strategy.

0 20 40 80 80 100 120 140 180 180 .
That shows that internal

M very important important some importance not relevant .. .
training by own people is

Figure 50 Importance of training strategies preferred by far. This is the
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case both for on the job coaching and training (41%) and in-company training by own staff (39%).
This in contrast to external trainers for both in-company training (26%) as external training (27%).
This suggests it is very important to make sure there are sufficient skilled people in organisations
to train others. This means they not only need to have the right skills themselves, they should also
be able to train these to others, which could mean the train-the-trainer programmes would be

an important focal point.

FARESl Co-funded by 131
EI the European Union



Diqital ’

ustainability

Skills for Europe’s Twin Transition

4.5 The EU Survey Digital4Sustainability 2024 questionnaire

Digital4Sustainability 2024 questionnaire

{ Fields marked with * are mandatory.
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WELCOME TO THE EU DIGITALA4SUSTAINABILITY - SKILLS
AND ROLES SURVEY

This questionnaire is a key element of the Digital4Sustainability project, a 4-years transnational
initiative funded by the European Union. The project involves 24 full partners and 5 associated partners
spanning 13 European Member States. All partners are joining forces to fast-track a digital and
sustainable transition (twin transition) throughout European industry.

The project aims to leverage Europe's digital sustainability, and focuses on how digitalisation can
support sustainability with the design, development and deployment of digital technologies and
innovations that seek to proactively enable, accelerate and scale environmentally and
socially sustainable development. The project consortium will promote the development of
professional skills and roles in digital sustainability and support the development of a skilled digital
sustainability workforce. More information about the project can be found on this page.

In this survey, we are interested in the intersection between digital and sustainability and want to learn

more about digitalisation for sustainability: What roles and what skills are needed?

Your participation in this survey is essential as it will help us to map this emerging area and

better understand the professional skills and workforce needs related to digital sustainability. The

FARESl Co-funded by 132
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information gathered by this survey will feed the definition of a new Digital Sustainability Skills

Strategy and learning programmes for training digital sustainability professionals.

The survey is composed of the following four sections:
A. General questions about your organisation

B. Questions on roles

C. Questions on skills

D. Questions on education and training

The survey will take only fifteen minutes at most to complete. In return, you'll receive our study results,
the very first report on the current landscape of digital sustainability skills needs in Europe! At the end of
the questionnaire you can indicate whether you are interested and fill in your contact details. You can
also become part of our community and get involved in future stages of the Digital4Sustainability project

and stay up to date with Digital4Sustainability news, events and project progress.

We thank you in advance for your valuable contribution!

Co-funded by
the European Union

A. About your organisation

The questionnaire is aimed at organisations with their own need for professionals with digital sustainability
skills. Digital sustainability skills are all those skills related to the designing, developing, deploying and

regulating of digital technologies that accelerate environmentally and socially sustainable development.

Organisations that need these skills are organisations with in-house staff responsible for digital products
/ services aimed at an environmentally and socially sustainable development. These are mainly

organisations in the ICT sector and organisations with their own ICT department.

Please also read the extra information by clicking on the question marks.

*A.1. In which EU country is your organisation located?

Please enter the country the organisation is registered in. It is only possible to participate if (a part of) the
organisation is located in the EU. Multinationals should name the country in which most people that use skills

in the area of digital sustainability work. If this is not in the EU, please state the EU country of the responding

FARESl Co-funded by 133
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) Austria
) Belgium
L3 Bulgaria
@ Croatia
® Cyprus
@ Czechia
©" benmark
Estonia
Finland
France
Germany
Greece
) Hungary
2 Ireland
@ Italy

D Latvia

" Lithuania

' Luxembourg

{j;l Malta

:'j'.' Netherlands
:'j'.' Poland

I Portugal

= Romania

Slovak Republic
Slovenia

Spain

Sweden

Other

*A.2. What is the size of the organisation? (in persons employed in the organisation in the EU) The
size of the organisation based on the total amount of people working in the organisation in the specific
country, so not the total size of the organisation if it is an international organisation. Micro: less than

® 10 people working in the organisation

) Small: less than 50 people

' Medium: less than 250

people Large: over 250

people
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*A.3. To what category does your organisation belong?

Organisations should have a demand for in-house professional digital sustainability skills and/or roles. These can
be either organisations in the ICT/ digital sector, or organisations in other sectors with these skills need in for
example their IT department.
Organisations that outsource these skills needs are not part of the sample of this questionnaire.
o Digital sustainability vendor, service provider or consultancy (providing digital solutions for sustainability)

© ICT organisation (in general without specific focus on sustainability)

Private organisation in another sector

Public

organisation

Other

A.3.1. What is the main digital service/ ICT activity of your organisation?
A.3.2. To what category does your organisation belong?

*A.4. In which sector is your organisation active?
Multiple options are possible

Based on NACE Rev. 2 (Eurostat - Statistical classification of economic activities in the European Community).

‘,.: the European Union

Annexes to the needs analysis report Co-funded by 135
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Agriculture, forestry, fishery

Arts, entertainment, sports and recreation
Construction

Education

Energy

Finance and insurance

Health and social work

Hospitality and tourism

Information and communication; media
Manufacturing

Mining

Professional, scientific and technical activities
Public administration

Real estate

Transportation and storage; postal and courier services
Waste collection, treatment and management
Water and sewerage

Wholesale and retail

Other service activities

A.4.1. Please indicate the agriculture, forestry, fishery subsector:

(]
(]
(]

Agriculture

Forestry

Fishery

A.4.2. Please indicate the energy subsector:

ENENE N

Electricity
Gas
Steam and air conditioning supply

Hydrogen

A.4.3. Please indicate the health and social work subsector:

ENE

ENE

Human health activities
Residential care activities
Social work activities without

accommodation Other

FARESl Co-funded by
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A.4.4. Please indicate the hospitality and tourism subsector:

(]
(]
(]

Accomodation and food services
Travel agency and tour operator

activities Other

A.4.5. Please indicate the information, communication and media subsector:

OEOO0OEEEOEO

Data processing

Telecommunications

Computer programming

Computer consultancy

Web portals, platforms

Software publishing

Publishing - other (books, journals etc.)
Media (video, television, broadcasting

etc.) Other information services

A.4.6. Please indicate the manufacturing subsector:

O

]
]
]
(]
(]
(]
(]
(]
]

Manufacturing of consumer goods except food, beverages, tobacco, textile, apparel, leather
Manufacturing of computers, electronics and optical products, except medical devices
Manufacturing of medical devices

Manufacturing of fabricated metal products, except machinery and equipment
Manufacturing of food, beverages and tobacco

Manufacturing of tobacco

Manufacturing of machinery and equipment

Manufacturing of textile, apparel, leather, footwear and related products

Manufacturing of transport equipment

Manufacturing of chemicals

A.4.7. Please indicate the professional, scientific and technical subsector:

OOEOEOOO

Legal and accounting activities

Head offices; Management consultancy
Architectural and engineering activities
Scientific research and development
Advertising and market research

Other professional, scientific and technical activities
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A.4.8. Please indicate the transportation
subsector: Air

Land

Water

Warehousing

OO0O0OO

Postal and courier services

A.4.9. Please indicate the services subsector:
Rental and leasing activities

Employment activities

Security and investigation activities
Services to buildings - facility management

Office administrative and support

OOEOE0OOO

activities Other services

A.5. What is your role within the organisation?
) Owner/ CEO/ Member of the Board
CIO/ Head of ICT/ CTO
ICT Manager
HR/ People manager
Marketing/ PR/ Sales manager
Researcher
Policymaker/ Policy Officer
Other

B. Digital sustainability roles in the organisation

The questions in this part of the survey focus on the roles in an organisation that require

substantial digital sustainability skills, meaning these skills are central to the job. These are people with at

least partial responsibility for digital innovation that seeks to proactively enable, accelerate and scale

environmentally and socially sustainable development: digitalisation for sustainability.

The questions focus on role profiles within 3 main areas: (1) Management & Consultancy, (2) Data

Processing & Analysis and (3) Application Development & Operations.
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Role profiles are formulated in such a way that they cover a wide range of roles that may have different
names and differ slightly in tasks and specific characteristics in practice. Generally, these roles share

the same key competences required to fulfill the role.

In this survey, we are interested in the roles your organisation needs and not in jobs. Please consider that
a role differs from a job. For example, if one person in your organisation combines several roles related to
digital sustainability, you can enter all these different roles. A person with a different function title can also
have a digital sustainability role. For example, the person working in the function of software developer
can also have the role of sustainable software developer. In this case, you can state that your organisation
has people working in the role of a sustainable software developer.

It is also possible to add a role if this role requires substantial digital sustainability skills and cannot be

categorised in one of the other roles.

Alternative names of the roles can be found by clicking on the question marks.

Select the areas in which people already work in digital sustainability roles / in which people are needed
now / are likely to be needed in the future within your organisation:

[ Management & Consultancy

[ Dpata Processing & Analysis

[ Application Development & Operations

[T we don't have people working in digital sustainability roles and don't expect to need them in the future

Management & Consultancy

Three digital sustainability roles can be recognised in the area of management & consultancy: Digital Susta
inability Lead, Digital Sustainability Manager and Digital Sustainability Consultant. The questions below
relate to these roles within your organisation.

Alternative names of the roles can be found by clicking on the question marks. There is also the possibility
to add roles in the last question of this section.

B.1. Which of the following statements are true about the Digital Sustainability Lead role within your
organisation?

(Multiple answers are possible)

The Digital Sustainability Lead defines and implements a digital sustainability strategy, policy, and governance across the organisation.
Provides leadership for the implementation and development of sustainability by the organisation’s architecture and applications.

Alternative names: ICT/ IT Sustainability Lead, Digital Sustainability General Manager, ICT/ IT Sustainability

General Manager
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We have people working in this role

We do not have people working in this role

We need (extra) people in this role now

We expect to need (extra) people in this role within three years

We do not need (extra) people in

OEOoOOO

this role | don't know

B1.1 How will your organisation solve the need for (extra) people in this role?
[T we will train current staff
[C1  We will hire new staff with the right skills

B.2. Which of the following statements are true about the Digital Sustainability Manager role within your
organisation?
(Multiple answers are possible)
The Digital Sustainability Manager proposes, plans and manages the functional development of the information system, focusing upon
sustainability. Ensures the continuous enhancement of sustainability by ICT.
Alternative name: ICT/IT Sustainability
Manager We have people working in
this role
We do not have people working in this role
We need (extra) people in this role now

We expect to need (extra) people in this role within three years

BEEEOEO

We do not need (extra) people in

=

this role | don't know

B.2.1. How will your organisation solve the need for (extra) people in this role?
[ we will train current staff
[C]  We will hire new staff with the right skills

B.3. Which of the following statements are true about the Digital Sustainability Consultant role within your
organisation?

(Multiple answers are possible)

The Digital Sustainability Consultant advises organisations on their digital sustainability strategy and its implementation of applying digital

technologies to reach sustainability goals and add value to a business in the most effective and efficient manner.

FARESl Co-funded by 140
EI the European Union



Digital ’

ustainability

Skills for Europe’s Twin Transition

Alternative names: Digital Sustainability Advisor, ICT/ IT Sustainability Advisor, ICT/ IT Sustainability
Consultant, ICT/IT Sustainability Systems Consultant We have people working in this role

We do not have people working in this role

We need (extra) people in this role now

We expect to need (extra) people in this role within three years

We do not need (extra) people in this role

OOEOEOO

] | don't know

B.3.1. How will your organisation solve the need for (extra) people in this role?
[ we will train current staff
[C]  we will hire new staff with the right skills

B.4. Do you have or need another role that requires digital sustainability skills in the area of management &
consultancy within your organisation, but cannot be categorised in one of the three roles above?

@ Yes

@ No

B.4.1. Name of the role

B.4.2. Short description of the role

B.4.3. Which of the following statements are true about this role in the organisation?
We have people working in this role

We do not have people working in this role

We need (extra) people in this role now

We expect to need (extra) people in this role within three years

We do not need (extra) people in

OEEEOEO

this role | don't know

B.4.3.1. How will your organisation solve the need for (extra) people in this role?
[ we will train current staff
[C]  we will hire new staff with the right skills
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B.5. Do you have or need another role that requires digital sustainability skills in the area of management/
consultancy within your organisation, but cannot be categorised in one of the three roles above?
) Yes
No

B.5.1. Name of the role

B.5.2. Short description of the role

B.5.3. Which of the following statements are true about this role in the organisation?
We have people working in this role

We do not have people working in this role

We need (extra) people in this role now

We expect to need (extra) people in this role within three years

We do not need (extra) people in

OOEOEOEOO

this role | don't know

B.5.3.1. How will your organisation solve the need for (extra) people in this role?
[T we will train current staff
[7]  We will hire new staff with the right skills

Data processing & Analysis

Four digital sustainability roles can be recognised in the area of data processing & analysis: Sustainability
Business Analyst, Sustainability Data Scientist, Sustainability Data Analyst and Sustainability Data
Engineer. The questions below relate to these roles within your organisation.

Alternative names of the roles can be found by clicking on the question marks. There is also the possibility

to add roles in the last question of this section.

B.6. Which of the following statements are true about the Sustainability Business Analyst role within your
organisation?

(Multiple answers are possible)
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The Sustainability Business Analyst analyses an organisation's processes and systems and optimises business performance with regard

to sustainability through technology application. Provides possible ICT solutions compliant with the digital sustainability strategy.
Alternative names: ICT/ IT Business Analyst Sustainability, Business Analyst Sustainability We have people
working in this role

We do not have people working in this role

We need (extra) people in this role now

We expect to need (extra) people in this role within three years

We do not need (extra) people in

OEEE OO

this role | don't know

B.6.1. How will your organisation solve the need for (extra) people in this role?
[T we will train current staff
[7]  we will hire new staff with the right skills

B.7. Which of the following statements are true about the Sustainability Data Scientist role within your
organisation?

(Multiple answers are possible)

The Sustainability Data Scientist delivers insights from data by optimising the analytics process focusing on sustainability. Creates, identifies,
selects and optimises the mathematical models, the algorithms and predictive models to deliver insights in sustainability aspects, applying
advanced programming techniques.

We have people working in this role

We do not have people working in this role

We need (extra) people in this role now

We expect to need (extra) people in this role within three years

We do not need (extra) people in

OOE0O0OOO

this role | don't know

B.7.1 How will your organisation solve the need for (extra) people in this role?
[ we will train current staff
[C]  we will hire new staff with the right skills

B.8. Which of the following statements are true about the Sustainability Data Analyst role within your
organisation?

(Multiple answers are possible)

The Sustainability Data Analyst imports, inspects, cleans, transforms, validates, models and analyses collections of data with regard to
sustainability. Ensures that the data sources and repositories provide consistent and reliable data. Prepares sustainability dashboards and

management reports.
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We have people working in this role

We do not have people working in this role

We need (extra) people in this role now

We expect to need (extra) people in this role within three years

We do not need (extra) people in

OEOoOOO

this role | don't know

B.8.1. How will your organisation solve the need for (extra) people in this role?
[T we will train current staff
[C1  We will hire new staff with the right skills

B.9. Which of the following statements are true about the Sustainability Data Engineer role within your
organisation?

(Multiple answers are possible)

The Sustainability Data Engineer builds and maintains systems that collect, manage, and convert raw data into usable information regarding
sustainability for data scientists and analysts to interpret.

We have people working in this role

We do not have people working in this role

We need (extra) people in this role now

We expect to need (extra) people in this role within three years

We do not need (extra) people in

OEEEOEO

this role | don't know

B.9.1. How will your organisation solve the need for (extra) people in this role?
[ we will train current staff
[T1  we will hire new staff with the right skills
B.10. Do you have or need another role that requires digital sustainability skills in the area of data
processing and analysis within your organisation, but cannot be categorised in one of the four roles above?
2 Yes

3] No

B.10.1. Name of the role

B.10.2. Short description of the role
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B.10.3. Which of the following statements are true about this role in the organisation?
We have people working in this role

We do not have people working in this role

We need (extra) people in this role now

We expect to need (extra) people in this role within three years

We do not need (extra) people in

OOo0O0OOO

this role | don't know

B.10.3.1. How will your organisation solve the need for (extra) people in this role?
[ we will train current staff
[7]  We will hire new staff with the right skills

B.11. Do you have or need another role that requires digital sustainability skills in the area of data
processing and analysis within your organisation, but cannot be categorised in one of the four roles above?

' Yes

'_ ! No

B.11.1. Name of the role

B.11.2. Short description of the role

B.11.3. Which of the following statements are true about this role in the organisation?
[C] we have people working in this role
[T we do not have people working in this role

[C] we need (extra) people in this role now
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[C] We expect to need (extra) people in this role within three years
[C]  we do not need (extra) people in
[]  this role I don't know

B.11.3.1. How will your organisation solve the need for (extra) people in this role?
[ we will train current staff
[ we will hire new staff with the right skills

Application Development & Operations

Three digital sustainability roles can be recognised in the area of application development & operations: Su

stainability Solution Designer, Software Developer for Sustainability and Sustainability Technical
Specialist. The questions below relate to these roles within your organisation. Alternative names of
the roles can be found by clicking on the question marks. There is also the possibility to add roles in

the last question of this section.

B.12. Which of the following statements are true about the Sustainability Solution Designer role within
your organisation?

(Multiple answers are possible)

The Sustainability Solution Designer proposes and designs solutions that support sustainability in line with technical architecture which fit
business requirements and support change.

We have people working in this role

We do not have people working in this role

We need (extra) people in this role now

We expect to need (extra) people in this role within three years

We do not need (extra) people in

OEEOE OO

this role | don't know

B.12.1 How will your organisation solve the need for (extra) people in this role?
[ we will train current staff
[C]  We will hire new staff with the right skills

B.13. Which of the following statements are true about the Software Developer for Sustainability role

within your organisation? (Multiple answers are possible)

The Software Developer for Sustainability designs and/ or codes components to meet sustainability specifications. Builds and implements

ICT applications and components that support sustainability.
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Alternative name: Software Engineer in
Sustainability We have people working in
this role

We do not have people working in this role
We need (extra) people in this role now

We expect to need (extra) people in this role within three years

OEOoOOO

We do not need (extra) people in

this role | don't know

B.13.1 How will your organisation solve the need for (extra) people in this role?
e We will train current staff

e We will hire new staff with the right skills

B.14. Which of the following statements are true about the Sustainability Technical Specialist role within

your organisation?

(Multiple answers are possible)

The Sustainability Technical Specialist installs, maintains and repairs hardware, software and service applications that support sustainability.
Alternative name: Digital Sustainability

Technician We have people working in

this role

We do not have people working in this role

We need (extra) people in this role now

We expect to need (extra) people in this role within three years

OEOEOOO

We do not need (extra) people in

this role | don't know

B.14.1 How will your organisation solve the need for (extra) people in this role?
[ we will train current staff
[7]  We will hire new staff with the right skills

B.15. Do you have or need another role that requires digital sustainability skills in the area of application
development and operations within your organisation, but cannot be categorised in one of the three roles
above? Yes

“No

B.15.1. Name of the role
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B.15.2. Short description of the role

B.15.3. Which of the following statements are true about this role in the organisation?We have people
working in this role

We do not have people working in this role

We need (extra) people in this role now

We expect to need (extra) people in this role within three years

We do not need (extra) people in

OEEE OO

this role | don't know

B.15.3.1 How will your organisation solve the need for (extra) people in this role?

[ we will train current staff

[T1  we will hire new staff with the right skills
B.16. Do you have or need another role that requires digital sustainability skills in the area of application
development and operations within your organisation, but cannot be categorised in one of the three roles

above? Yes

B.16.1. Name of the role

B.16.2. Short description of the role

B.16.3. Which of the following statements are true about this role in the organisation?We have people
working in this role

We do not have people working in this role

We need (extra) people in this role now

We expect to need (extra) people in this role within three years

We do not need (extra) people in
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B.16.3.1 How will your organisation solve the need for (extra) people in this role?
[T we will train current staff
[C]  we will hire new staff with the right skills

B.17. Do you have any other relevant information on digital sustainability roles and the demand for them

within your organisation?

C. Skills for digital sustainability roles in the organisation

People working in digital sustainability roles need several skills to fulfil their role.

In this survey, we are particularly interested in the skills that relate to digitalization for sustainability, wher e

digital technologies support environmentally and socially sustainable development.

Since little is yet known about the specific skills in this area, ALL your answers to these questions are an
important input for us to further map this emerging area. Feel free to provide as much information that you
want in the open fields.

The main question is: besides general IT-related skills and organisation-related skills, what specific
additional or other skills does a professional in a digital sustainability role need other than a “normal” digital/

IT professional?

The questions below are about these additional extra or other skills needs for the people in digital
sustainability roles.

C.1. What sustainability related skills and knowledge do digital/ IT professionals need in your organisation

so they can provide digital solutions for sustainability challenges?

Indicate the importance of the following areas:

NOTE - This list below is far from exhaustive, so please use the open field in the next questions to provide more

information on skills.
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Not A bit Very Highly
Relevant
relevant relevant relevant relevant

Laws, regulations and standards related to
digital sustainability

Sustainable Development Goals (SDGs)
Social inclusion and gender equality

Corporate Social Responsibility (CSR)
policy and reporting

Environmental, Social and Governance
(ESG) reporting

Circular business models and economy
Smart and green cities
Farm to fork strategies

Carbon data modelling and scenario
mapping

Waste prevention/ minimisation

Energy efficiency

ICT for Development (ICT4D)

Sustainable IT operation and development

ICT energy consumption and carbon
footprint

C.2. Do you have any additional clarifications/ comments regarding your above answers?

C.3. Are there any other sustainability related skills and knowledge areas that are relevant for digital/ IT

professionals in your organisation?

C.4. How relevant are the following more general sustainability competences for the people in digital

sustainability roles in your organisation?
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For short explanations of these competences, press the question mark.

General Sustainability Competences:

1.

IS

10.

Valuing sustainability - Identifies, maps, specifies, negotiates, applies and reconciles these values;

reflects on personal values, supports fairness, equity and justice, promotes nature

Having a holistic systems view - Systems thinking: understands interaction of different domains
(environmental, economic, social, cultural), scales (local, global) and impacts in the short term and long
term

Envisioning sustainable futures - Envisions and anticipates sustainable future states by developing

scenarios, simulations, forecasts, and visions

Problem framing - Formulates current or potential challenges as sustainability problem in terms of

difficulty, people involved, time and geographical scope, to identify suitable approaches to address

these problems

Strategic thinking - Identifies needed steps and constructs strategies (action plans) for interventions

and transformations toward sustainability.

Implementing flexibly and adaptably - Adapts to change while implementing sustainability action plans

and managing transitions and challenges, making decisions under uncertainty and ambiguity

Political engagement - Navigates and mobilises the political system; identifies political responsibility

and accountability

Stakeholder engagement - Involves diverse stakeholders in collective action to achieve sustainability;

creates transparent, inclusive and community-driven processes

Acting sustainably as a person - Recognises own potential for sustainability; having a willingness to act

for the community and the planet

Protecting own personal boundaries - Protects one's own personal boundaries to avoid personal health

challenges and burnout, in advancing sustainability transformations through resilience-oriented self-

care

Based on:

GreenComp (Bianchi, G., Pisiotis, U., Cabrera Giraldez, M. GreenComp — The European sustainability competence framework.

Bacigalupo, M., Punie, Y. (editors), EUR 30955 EN, Publications Office of the European Union, Luxembourg, 2022; ISBN 978-92-
7646485-3, doi:10.2760/13286, JRC128040)

The Unified framework of competencies for advancing sustainability transformations (Redman A. and Wiek A.
(2021). Competencies for Advancing Transformations Towards Sustainability. Front. Educ. 6:785163. doi: 10.3389/feduc.

2021.785163)

‘,.; the European Union
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1. Valuing sustainability
2. Having a holistic systems view

3. Envisioning sustainable
futures
(develops vision, scenarios, forecasts,

etc.)

4. Problem framing

(in terms of difficulty, resources etc.)

5. Strategic thinking
(plans action towards sustainability)

6. Implementing flexibly
(adapts to change, deals with ambiguity)

7. Political engagement
8. Stakeholder engagement
9. Acting sustainably as a person

10. Protecting own personal
boundaries

(self-care)
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Not A bit Very

Highl
Relevant AL/

relevant relevant relevant relevant

C.5. How relevant are the following transversal/ soft competences for the people in digital sustainability

roles in your organisation?

For short explanations of these competences, press the question mark.

Transversal/ soft competences:

1. Team work - Collaborates in interdisciplinary and professional teams

2. Critical thinking - Assesses information and arguments, identifies assumptions, dares to challenge the

status quo

3. Exploratory thinking - Explores and links different disciplines, using creativity and experimentation with

novel ideas or methods

4. Willingness to learn - Realises personal development, keeping an open mind and exercising self-

reflection

A Co-funded by
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Based on:

GreenComp (Bianchi, G., Pisiotis, U., Cabrera Giraldez, M. GreenComp — The European sustainability competence framework.

Bacigalupo, M., Punie, Y. (editors), EUR 30955 EN, Publications Office of the European Union, Luxembourg, 2022; ISBN 978-92-
7646485-3, doi:10.2760/13286, JRC128040)

The Unified framework of competencies for advancing sustainability transformations (Redman A. and Wiek A.
(2021). Competencies for Advancing Transformations Towards Sustainability. Front. Educ. 6:785163. doi: 10.3389/feduc.

2021.785163)

® ESCO/EQF expert group on transversal skills and competences (2021), Towards a structured and consistent terminology on

transversal skills and competences.
Not relevant A bit relevant Relevant Very relevant Highly relevant
1. Team work © @ (@] & )
2. Critical thinking © © (@) (@)

3. Exploratory thinking © @ (@] (@] 3]

4. Willingness to learn © @ (@] & o

C.6. Is there a need for other soft/ transversal skills for people in digital sustainability roles in the
organisation?
@ Yes

_' No

C.6.1. What is/are other soft/ transversal skill(s) for people in digital sustainability roles?

C.7. Do you have any other relevant information on skills related to digital sustainability professionals and

the demand for them within your organisation?

D. Questions on training and education
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*D.1. Is there a need for training of personnel in digital sustainability roles within your organisation?

Yes
No

D.1.1. What are the main reasons for having to train personnel in digital sustainability roles?

OO 0O0OOO

They don’t have the right skills when starting the job

New (technological) developments ask for new skills

New business processes require new skills

Clients (internal and/or external) ask for specific skills

The organisation is switching infrastructure (e.g. cloud; open

source) Other

D.1.1.1. What is/ are other reason(s) for having to train personnel in digital sustainability roles?

*D.2. Is there a backlog in training of personnel in digital sustainability roles within your organisation?

Yes
No

D.2.1. What are the main reasons for the backlog in training of personnel in digital sustainability roles?

OEOEOEOEOEO

The people in these roles don’t have time for training

The organisation doesn’t have time to organise training

The people in these roles are resisting training

The organisation doesn’t have people to train them

There is no (external) training available for the required skill(s)
Training is too

expensive Other

D.2.1.1. For which skill(s) is no training available?

D.2.1.2. What is/ are other reason(s) for the backlog in training of personnel in digital sustainability roles?
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D.3. How important are the following training strategies for personnel in digital sustainability roles within

your organisation?

Some
importance

Upskill own ICT personnel
Reskill own non-ICT personnel

Hire people with already the right
skills

Hire people and train them
On the job coaching and training
In-company training by own staff

In-company training by external
provider

External training

Important

Very

important

D.4. Are there specific reasons why training is organised in this way within your organisation?

Not
relevant

D.5. How important are the following kinds of qualification when hiring people in digital sustainability roles?

Some

importance

Certifications relevant for the role

Formal professional education relevant for
the role

Formal professional education in any field 3

Bachelor/ master degree relevant for the
role

Bachelor/ master degree in any field B

FARESl Co-funded by
EI the European Union
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D.6. Do you have any other relevant information on training of personnel in digital sustainability roles and

the demand for training within your organisation?

Register and submit
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Skills for Europe's Twin Transition

*Do you want to register for project updates and information including receiving the Digital Sustainability
Needs Analysis?
(Please find our privacy statement here)

' Yes

'-': . No

Would you be interested in participating in an online expert panel meeting where the roles and skills will be
discussed further?
&=

' Yes

'_ . No

What is the name of your organisation?

First name

Annexes to the needs analysis report Co-funded by 156
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*Surname

*Email address

+ [0 By checking this box | agree | want to receive news and updates on the Digital4Sustainability project, and

that | can withdraw my consent at any time.
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the European Union
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D2.1.Annex.E analysis of job vacancies

5.1 Approach

The analysis of vacancies provided insight into the current demand for digital for sustainability
roles and skills. The vacancy analysis was carried out on the basis of manually collecting
vacancies. There were a number of reasons for this. Most importantly, there are several major
methodological limitations to the automated approach, such as the fact that most of these tools
can only process English-language job ads. Moreover, the project does not provide budget to hire

an external organisation to do this via crawling/ scraping.

The main focus was on the roles that resulted from the initial desk research. Additionally, any
other role directly related to a digital solution for a sustainability challenge was considered
relevant. The data were collected using a qualitative approach that involved manually checking
whether a vacancy was really about digital for sustainability and what skills were actually relevant
in those vacancies. This ensured that the right vacancies were analysed and that vacancies in
the national language could be included in the study. A template was used to collect the data.
The analysis of the data provided an overview of the most commonly found roles and skills in

terms of descriptive statistics.

5.2 Results

It was discussed in the methodology that the job vacancy scraping should be done manually, so
just looking for job postings by searching job portals. This process led to 164 job vacancies in

twelve countries.

Besides this, an experiment was conducted in one country whether it was possible to scrape the
job vacancies automatically using tools that are also used and proven valid for established fields.
This led to 146 potential vacancies of which after first screening only 19 turned out to potentially
relevant. After further screening this was reduced to two vacancies directly related to digital for

sustainability and seven others that are potentially or partly related to it. This confirmed the
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correctness of our starting point that in an emerging  # vacancies

field like this, it is not (yet) possible to successfully IH j

implement automated Al powered scraping tools. .‘

The original list of job vacancies was again analysed
on relevance which again led to a reduction of the
dataset ending up with 117 job vacancies to be

analysed in depth. These vacancies were published

o

between 20 May and 23 July in the thirteen consortium

countries.

Figure 51 Job vacancies in countries

A more important statistic in this context is that 71% of the job vacancies are positions in large

organisations. This is a disproportional amount of job vacancies, since only since only 0,2% of the

Micro <10 people
3% Small <50
people
14%

Medium
<250
people
3%

Figure 52 Organisation sizes of job vacancies

ICT - consultancy
Finance

ICT - Other

Energy
Manufacturing
ICT - programming

=]

5 10 15

Figure 53 Sectors of job vacancies

20

organisations in the EU are large organisations.
This can be explained by the fact that job
vacancies are per definition for jobs which is
different from roles. A role can be fulfilled by a
person in a organisation who also has other
roles, which will logically be more the case in
smaller organisations. To have a specific job for
a digital for sustainability role, will sooner be in

the case in larger organisations.

Most of the job vacancies are in ICT
organisations (32%) when looking at the
sectors that the organisations are in. Besides
ICT also the financial, energy, and the
manufacturing sector are represented well.

All other sectors only had a few, one, or even

no vacancies. For example the healthcare sector, but also the water and the waste sector did not

have any digital for sustainability vacancies in the time frame of this study.

" Eurostat. (2023, December 12). Large businesses generated half of EU’s net turnover.

FARESl Co-funded by
EI the European Union

159


https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20231212-1

Digital ’

ustainability

Skills for Europe’s Twin Transition

5.3 Main findings
Most of the analysed digital for sustainability job vacancies are in the main area of management
consultancy (59%) while jobs in the areas of data processing & analysis (25%) and development
& operations (16%) are less advertised. This is also visible in the specific roles that the vacancies

are related to. The digital

Digital Sustainability Consultant

sustainability consultant and Digital Sustainability Manager

manager are by far the roles Sustainability Data.Ana.I\fst
Software Developer for Sustainability

most asked for in job vacancies. Digital Sustainability Lead
Sustainability Data Engineer

From the other areas the Sustainability Business Analyst

Sustainability Solution Designer
Sustainability Data Scientist

the software deve|oper for Sustainability Technical Specialist
OTHER

sustainability data analyst and

sustainability are the roles that

o
%]
=
=]
=
%]
]
=]
[
%3]
w
]
w
%]

appear the most in job

. Figure 54 Roles asked for in job vacancies
vacancies. Other roles appear
less often, but each role is still asked for in about 4 to 5 % of the vacancies, except for the
sustainability technical expert that could only be linked to one vacancy. There are only five
vacancies that could not be categorised in the predefined roles, of which three being general
supporting internships. This confirms that the preselected roles are covering the current market

demand represented in job vacancies.

The job vacancies are distributed rather evenly when it comes to the job level, with around twenty
percent on entry/ junior level and on senior level. The intermediate level is responsible for almost
thirty percent of vacancies, with almost a third of the vacancies for which it is not clear. Looking
at the requested amount of experience in only three cases more than 10 years is needed. The
other vacancies are more or less equally distributed between less than 3 years and 3 to 10 years
of required experience. The most dominant requested educational level is by far bachelor level

(59%) followed by master level (22%).

The analysis of the content of the job vacancy shows first of all that at the moment ESG is the most
important topic. It is the top mentioned word in the job title (22%), and the top sustainability skills
are the skills related to ESG. Also, it is one of the top requested knowledge areas (16%) and the one

most mentioned tasks (27%) .
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The second important topic is anything to do with data. 13% of the job titles include the word “data”
and in the category digital/ ICT skills data related skills are the most present (37%). Also, it tops

the knowledge areas mentioned in job vacancies (19%).

It is also interesting to mention that a lot of the job vacancies are about management (27% of the
job titles included “manager” or “/management”) and managing was mentioned the most as task
(38%). Related to that, also consultant is mentioned often (21%) in the job title, which means that

at least 50% of the roles are directly management & consultancy roles.

Finally, the transversal (soft) professionals skills that are asked for are mainly communication

(50%) and teamwork (35%).

5.4 Analysis

The three identified main categories of roles were all present in the analysed job vacancies. The
dominant category is the digital for sustainability

" Managemente  Management & consultancy roles. (59%). Both the

Consultancy data processing & analysis group (25%) and

m Data processing

& Analysis development & operations (16%) are appearing
Development & .. . . am q
Operations less. This indicates that jobs specifically advertised

as being digital roles focusing on sustainability are

mainly on management level and that this aspect

is at least less advertised in job vacancies for more

Figure 55 Role groups present in vacancies technical roles

There are three management & consultancy roles identified of which both digital sustainability
manager (24% of the total vacancies) and consultant (28%) appear a lot in job vacancies. The
manager vacancies were more in

large organisations than the overall Digital Sustainability Lead

sample, with only one medium, two Digital Sustainability Manager m——

small, and no micro organisations
looking for this role. The role was asked
in all kinds of sectors with sometimes
small an overrepresentation like for
example 50% of the vacancies in the manufacturing sector are for this manager role. The
consultancy role is mainly asked for in ICT-organisations (55% of those vacancies) and then
mainly the ICT-consultancies. 78% of the vacancies of ICT-consultancies are for the role of digital
sustainability consultant. This can be explained by the fact that ICT-consultancies are hiring these
consultants to advice their clients on this topic. The digital sustainability lead is less frequently
asked for in job vacancies, which van be explained by two things. Firstly, it will rarely happen that
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organisations need or want more than one lead, so this limits the amount of vacancies. Secondly,
it is a role which is typically fulfilled by somebody that people in the organisation already know
and trust. It is therefore logical that most organisations want to fulfil this role internally. It should
also not come as a surprise that all vacancies for leads are from large organisations.

A more detailed look at the data

Sustainability Business Analyst m— processing & Gnq]ysis roles show that
Sustainability Data Scientist  memmmm— the sustainability data analysist is the
Sustainability Data Analyst  ————— .
Sustainability Data Engineer —— most needed role in that category.
The other roles are currently less in

demand according to the job
Figure 57 Data processing & analysis roles in vacancies vacancies.

0 5 10 15

Finally, the development and operations roles show big differences between the roles. Software
developers for sustainability are

Sustainability Solution Designer  E—————— appearing the most in job vacancies,

Software Developer for Sustainability I ———— but technical specialists with a focus

Sustainability Technical Specialist = . -
/ ’ on sustainability are almost totally not

© 2 4 6 % 10 in demand. The sustainability solution

Figure 58 Development & operations roles in vacancies designer is in the middle between the
two other roles looking at the number

of job vacancies.

The job titles provide a first insight in the details of how the roles are translated in specific jobs in
these vacancies. Only 45% of the job titles directly include the word “sustainability” itself, with other
titles focusing more on either one aspect of sustainability or even without direct reference to (an
aspect of) sustainability. 22% of the vacancies contain the word “ESG” which means that the job
is certainly focused on ESG reporting ranging from data analysis to reporting itself. The word

“climate” is in the title of 9% of the vacancies.
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5.5 Overview of analysed job vacancies

Role profile Size comp. Sector comp. Job title Level job Educational Country of
level vacancy

[1a] Digital Sustainability Lead Large >250 Energy Global Lead Buyer IT & Digital Services H/F Senior EQF 7, master | France
people

[1a] Digital Sustainability Lead Large >250 ICT - consultancy Lead Numérique Responsable Right Tech green IT (H/F) Senior Not specified France
people (Digital Lead Right Tech green IT Manager (M/F))

[1a] Digital Sustainability Lead Large >250 Agriculture ESG Reporting Operations Lead Senior EQF 6, Hungary
people bachelor

[1a] Digital Sustainability Lead Large >250 Manufacturing Group Decarbonisation Lead Multiple EQF 6, Ireland
people bachelor

[1a] Digital Sustainability Lead Large >250 Governmental Chief Sustainability Officer: Leading Sustainability Not clear EQF 6, Spain
people organisation bachelor

[1a] Digital Sustainability Lead Not traceable OTHER Sustainable Value Chain Specialist Senior Not specified Netherlands

[1b] Digital Sustainability Manager Large >250 ICT - OTHER ESG manager Senior EQF 7, master | Croatia
people

[1b] Digital Sustainability Manager | Large >250 Finance ESG specialist Intermediate | EQF 7, master | Croatia
people

[1b] Digital Sustainability Manager Large >250 OTHER Energy expert Multiple EQF 7, master | Estonia
people

[1b] Digital Sustainability Manager | Large >250 ICT - consultancy solution architect, sustainability Senior EQF 6, Estonia
people bachelor

[1b] Digital Sustainability Manager | Large >250 Governmental Chargé.e de Projets Energie (H/F) (Energy Project Manager | Intermediate | EQF 7, master | France
people organisation (M/F))

[1b] Digital Sustainability Manager | Large >250 Energy Chargé(e) de développement photovoltaique (Photovoltaic | Entry/junior | EQF 7, master | France
people development manager)

[1b] Digital Sustainability Manager | Large >250 ICT - data Senior Manager, Sustainable Software Engineer Advocate Senior Not specified France
people processing,

hosting etc.

[1b] Digital Sustainability Manager Large >250 ICT - OTHER Sustainability Engineer and Manager Senior EQF 6, Germany

people bachelor
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[1b] Digital Sustainability Manager Large >250 ICT - OTHER Sustainability Manager Circular Econom Intermediate | EQF 6, Germany
Ly 5 y
people bachelor
[1b] Digital Sustainability Manager Large >250 Ener Sustainability Reporting Team Lead Intermediate | EQF 6, Hungar
g y g g 8Y y Rep g gary
people bachelor
[1b] Digital Sustainability Manager Large >250 OTHER Manager - Sustainabilit Intermediate | EQF 6, Hungar
g y g g g Y gary
people bachelor
[1b] Digital Sustainability Manager Large >250 Transportation & Junior Sustainability Manager Entry/ junior | EQF 6, Hungary
people storage bachelor
[1b] Digital Sustainability Manager Large >250 Manufacturing Sustainability and IT Process Global Procurement manager | Intermediate | Not specified Hungary
people
[1b] Digital Sustainability Manager Large >250 Manufacturing EU Carbon Compliance Project Manager - Supply Chain Intermediate | EQF 6, Hungary
people (EU-based position) bachelor
[1b] Digital Sustainability Manager | Large >250 Construction Sustainability Manager Not clear EQF 6, Ireland
people bachelor
[1b] Digital Sustainability Manager | Large >250 Tourism Sustainability Manager Not clear EQF 7, master | Ireland
people
[1b] Digital Sustainability Manager Large >250 ICT - consultanc ESG Strategist / Program Mgr, AWS Sustainabilit Not clear EQF 8, post- Ireland
g Y 8 g y g g g Y p
people master
[1b] Digital Sustainability Manager Large >250 ICT - programmin Sustainability Officer Multiple EQF 6, Ireland
g Y 8 g prog g y p
people bachelor
[1b] Digital Sustainability Manager Large >250 Finance Tech Lead Sustainable Living Not clear EQF 6, Netherlands
people bachelor
[1b] Digital Sustainability Manager Large >250 Manufacturing Sustainability Analyst Not clear EQF 6, Netherlands
people bachelor
[1b] Digital Sustainability Manager | Large >250 Finance Sustainability Manager Intermediate | EQF 6, Romania
people bachelor
[1b] Digital Sustainability Manager Large >250 Agriculture Certification and Sustainability Manager Intermediate | EQF 6, Spain
people bachelor
[1b] Digital Sustainability Manager Large >250 Manufacturing Sustainability Specialist Intermediate | EQF 6, Spain
people bachelor
[1b] Digital Sustainability Manager | Medium <250 Manufacturing Environmental Management System Manager Senior EQF 6, Slovenia
people bachelor
[1b] Digital Sustainability Manager Not traceable Freelance Sustainable ICT Program Manager Not clear Not specified Belgium
[1b] Digital Sustainability Manager Not traceable OTHER ESG Product Manager Not clear EQF 6, Hungary
bachelor
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[1b] Digital Sustainability Manager | Small <50 OTHER sustainability and Innovation Manager Senior EQF 6, Germany
people bachelor

[1b] Digital Sustainability Manager | Small <50 ICT - OTHER Project Manager - Sustainable agriculture supply chains Senior Not specified Germany
people

[1c] Digital Sustainability Large >250 OTHER ESG Data & Reporting Consultant Not clear Not specified Belgium

Consultant people

[1c] Digital Sustainability Large >250 Finance Climate Change and Sustainability Services Senior Senior EQF 7, master | Croatia

Consultant people

[1c] Digital Sustainability Large >250 ICT - OTHER Managing Consultant Green IT / IT Sustainability HF Not clear EQF 7, master | France

Consultant people

[1c] Digital Sustainability Large >250 ICT - consultancy Consultant senior en Transformation Green IT (Senior Intermediate | EQF 7, master | France

Consultant people Consultant in Green IT Transformation M/F)

[1c] Digital Sustainability Large >250 ICT - consultancy ESG Consultant Internship Entry/ junior | EQF 7, master | France

Consultant people

[1c] Digital Sustainability Large >250 ICT - consultancy Consultant en Transformation Digitale & Innovation H/F Intermediate | EQF 7, master | France

Consultant people

[1c] Digital Sustainability Large >250 ICT - consultancy Consultant on Value Chain Sustainability Entry/ junior | EQF 7, master | France

Consultant people

[1c] Digital Sustainability Large >250 ICT - OTHER Manager Sustainability & Climate / Sustainability Advisor Senior EQF 6, Germany

Consultant people bachelor

[1c] Digital Sustainability Large >250 OTHER Senior Advisor - ESG Advisory Climate Change and Intermediate | EQF 6, Hungary

Consultant people Sustainability Services bachelor

[1c] Digital Sustainability Large >250 OTHER Senior Consultant - Sustainability Intermediate | EQF 6, Hungary

Consultant people bachelor

[1c] Digital Sustainability Large >250 OTHER Sustainability - Senior Consultant/Assistant Multiple EQF 6, Ireland

Consultant people Manager/Manager/Senior Manager bachelor

[1c] Digital Sustainability Large >250 Construction ESG/ Sustainability Transformation Manager, Hybrid Multiple Specified as Ireland

Consultant people not relevant

[1c] Digital Sustainability Large >250 Finance Sustainability Transformation Manager Multiple EQF 6, Ireland

Consultant people bachelor

[1c] Digital Sustainability Large >250 ICT - consultancy Technology Consulting (Sustainability) - Solution Architect - | Multiple Not specified Ireland

Consultant people Senior Manager

[1c] Digital Sustainability Large >250 ICT - OTHER UKI TC - Sustainability Technology Director Multiple Not specified Ireland

Consultant people
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[1c] Digital Sustainability Large >250 ICT - consultancy ESG/ Sustainability Transformation Manager, Hybrid Multiple EQF 6, Ireland
Consultant people bachelor
[1c] Digital Sustainability Large >250 OTHER Manager ESG Tech&Data Not clear EQF 7, master | Netherlands
Consultant people
[1c] Digital Sustainability Large >250 OTHER Sustainability Advisor IT & Data Senior Not specified Netherlands
Consultant people
[1c] Digital Sustainability Large >250 ICT - consultancy Digital Twin Consultant Intermediate | Not specified Romania
Consultant people
[1c] Digital Sustainability Large >250 ICT - consultancy Consultant in Risk Advisory | Regulatory & Compliance Intermediate | EQF 6, Slovenia
Consultant people bachelor
[1c] Digital Sustainability Large >250 ICT - consultancy Junior Adviser in the Climate Change and Sustainability Entry/ junior | EQF 6, Slovenia
Consultant people Unit (m/f) bachelor
[1c] Digital Sustainability Large >250 ICT - web portals/ Associate Delivery Consultant - Sustainability Technology Not clear Not specified Spain
Consultant people platforms Expert Labs
[1c] Digital Sustainability Large >250 ICT - consultancy Junior Climate Change and Sustainability Consultant Entry/ junior | EQF 7, master | Spain
Consultant people
[1c] Digital Sustainability Large >250 Energy Industry 4.0 Consultant Intermediate | EQF 6, Spain
Consultant people bachelor
[1c] Digital Sustainability Medium <250 ICT - consultancy Consultant(e) Environnement - Analyse du Cycle de Vie et Entry/ junior | EQF 6, France
Consultant people Bilan Carbone (alternance) F/H (Environmental Consultant bachelor

- Life Cycle Analysis and Carbon Balance (alternation)

F/M))
[1c] Digital Sustainability Small <50 Finance ESG consultant Intermediate | EQF 7, master | Croatia
Consultant people
[1c] Digital Sustainability Small <50 ICT - consultancy CONSULTANT.E ENERGIE/CLIMAT (STAGE) Entry/ junior | EQF 6, France
Consultant people (ENERGY/CLIMATE CONSULTANT) bachelor
[1c] Digital Sustainability Small <50 Energy Energy Industry Consultant Senior EQF 7, master | Germany
Consultant people
[1c] Digital Sustainability Small <50 ICT - web portals/ ESG specialist Intermediate | EQF 6, Slovenia
Consultant people platforms bachelor
[1c] Digital Sustainability Small <50 OTHER Junior Process Consultant Intermediate | EQF 6, Spain
Consultant people bachelor
[1c] Digital Sustainability Small <50 OTHER ESG Consultant for technology Intermediate | EQF 6, Spain
Consultant people bachelor
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[1c] Digital Sustainability Small <50 ICT - consultancy ESG Consultant for technology Intermediate | EQF 6, Spain

Consultant people bachelor

[1c] Digital Sustainability Not traceable Manufacturing Sustainability Advisor Not clear EQF 6, Ireland

Consultant bachelor

[2a] Sustainability Business Analyst | Large >250 OTHER ESG consultant Senior EQF 7, master | Croatia
people

[2a] Sustainability Business Analyst | Large >250 OTHER Senior Consultant / Manager | Risk & Regulatory Advisory| | Senior EQF 6, Croatia
people Climate & Environmental risks management| Sustainable bachelor

finance| ESG strategy

[2a] Sustainability Business Analyst | Large >250 OTHER Manager Digital Transformation - Digital Twin of an Not clear EQF 6, Netherlands
people organisation bachelor

[2a] Sustainability Business Analyst | Large >250 Finance ESG Business Analyst Not clear Not specified Netherlands
people

[2a] Sustainability Business Analyst | Small <50 OTHER Senior Sustainability Technician Senior EQF 8, post- Spain
people master

[2b] Sustainability Data Scientist Large >250 Finance Climate Research Data Scientist Entry/ junior | Not specified Hungary
people

[2b] Sustainability Data Scientist Large >250 OTHER Data scientist sustainable mobility Not clear EQF 7, master | Netherlands
people

[2b] Sustainability Data Scientist Not traceable OTHER Climate Research Data Scientist Not clear Not specified Hungary

[2b] Sustainability Data Scientist Small <50 OTHER Data Science Innovator Multiple EQF 7, master | Estonia
people

[2c] Sustainability Data Analyst Large >250 Finance ESG Controller Senior Analyst Senior EQF 6, Hungary
people bachelor

[2c] Sustainability Data Analyst Large >250 OTHER Sustainability Performance & Analytics Expert Not clear EQF 7, master | Belgium
people

[2c] Sustainability Data Analyst Large >250 Manufacturing Analyst, Enterprise Finance Solutions Multiple EQF 7, master | Estonia
people

[2c] Sustainability Data Analyst Large >250 Energy IT SYSTEMS ANALYST (ELECTRIC VEHICLE CHARGING) Intermediate | EQF 6, Estonia
people (F/m/D) bachelor

[2c] Sustainability Data Analyst Large >250 Finance Sustainable Solutions Collaborative Analyst Entry/ junior | EQF 6, Hungary
people bachelor

[2c] Sustainability Data Analyst Large >250 Finance Analyst, Sustainable Investing Research and Analytics Intermediate | EQF 6, Hungary
people bachelor

N Co-funded by

*
*
*
*
*x

,: the European Union

167




Digital ’

ustainability

Skills for Europe’s Twin Transition

[2c] Sustainability Data Analyst Large >250 OTHER Senior data analyst ESG Senior EQF 6, Netherlands
people bachelor

[2c] Sustainability Data Analyst Large >250 Finance ESG Data Analyst Not clear EQF 6, Netherlands
people bachelor

[2c] Sustainability Data Analyst Large >250 Finance Analyst in Business Monitoring, Business Support Sector Intermediate | EQF 6, Slovenia
people bachelor

[2c] Sustainability Data Analyst Large >250 OTHER Senior Environment and Sustainability Technician Intermediate | EQF 6, Spain
people bachelor

[2c] Sustainability Data Analyst Medium <250 ICT - programming | Data Analyst Sustainability Entry/ junior | EQF6, Belgium
people bachelor

[2c] Sustainability Data Analyst Not traceable Data analyst ESG Not clear Not specified Netherlands

[2c] Sustainability Data Analyst Small <50 OTHER ESG Analyst Not clear EQF 6, Netherlands
people bachelor

[2c] Sustainability Data Analyst Small <50 OTHER Sustainability & Big Data Manager Not clear EQF 6, Netherlands
people bachelor

[2d] Sustainability Data Engineer Large >250 ICT - OTHER Sustainability Data Engineer Entry/ junior | EQF 4/5, VET Belgium
people

[2d] Sustainability Data Engineer Large >250 Finance Senior Consultant - Waste Management, Circular Economy | Entry/junior | EQF 7, master | Hungary
people

[2d] Sustainability Data Engineer Large >250 Energy Environmental Compliance Analyst Intern Entry/ junior | EQF6, Hungary
people bachelor

[2d] Sustainability Data Engineer Large >250 OTHER Sustainability Solutions Analyst Intermediate | EQF 6, Hungary
people bachelor

[2d] Sustainability Data Engineer Large >250 ICT - OTHER Climate Data Engineer Entry/ junior | EQF 6, Netherlands
people bachelor

[2d] Sustainability Data Engineer Medium <250 Finance ESG data manager Not clear EQF 6, Netherlands
people bachelor

[3a] Sustainability Solution Large >250 OTHER Infrastructure Architect Senior EQF 6, Estonia

Designer people bachelor

[3a] Sustainability Solution Large >250 Manufacturing Internship in Digital Sustainability Entry/ junior | EQF 6, Netherlands

Designer people bachelor

[3a] Sustainability Solution Large >250 Facility services Director-Sustainability Expert — Energy Transition Services. EQF 6, Spain

Designer people bachelor

[3a] Sustainability Solution Micro <10 OTHER Head of Sustainability — BDO Ireland Senior EQF 6, Ireland

Designer people bachelor
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[3a] Sustainability Solution Small <50 ICT - consultancy Sustainability & ESG - Manager and Director Level roles Multiple EQF 7, master | Ireland

Designer people

[3b] Software Developer for Large >250 ICT - programming | Software Developer for SAP Sustainability solution: SAP Intermediate | EQF 6, Bulgaria

Sustainability people S/4HANA for product compliance bachelor

[3b] Software Developer for Large >250 ICT - consultancy STAGE - Ingénieur informatique Green IT (Internship - Entry/ junior | EQF 6, France

Sustainability people Green IT engineer) bachelor

[3b] Software Developer for Large >250 OTHER Internship | Digital product passports for Industry 4.0 Entry/ junior | EQF 7, master | Netherlands

Sustainability people

[3b] Software Developer for Large >250 Construction Senior Sustainability Engineer Entry/ junior | EQF 6, Romania

Sustainability people bachelor

[3b] Software Developer for Large >250 ICT - programming | Technical Support Engineer- Maternity leave replacement Intermediate Slovenia

Sustainability people

[3b] Software Developer for Large >250 ICT - programming | Associate Engineer - Sustainability Intermediate | EQF 6, Slovenia

Sustainability people bachelor

[3b] Software Developer for Micro <10 Energy Java SE backend - electricity regulation Intermediate | Not specified Slovenia

Sustainability people

[3b] Software Developer for Micro <10 ICT - programming | Application engineer Intermediate | EQF 6, Slovenia

Sustainability people bachelor

[3b] Software Developer for Small <50 ICT - programming | Software Developer for SAP Sustainability Solutions Not clear EQF 6, Romania

Sustainability people bachelor

[3b] Software Developer for Small <50 ICT - programming | Technical Consultant Not clear EQF 6, Spain

Sustainability people bachelor

[3c] Sustainability Technical Not traceable Manufacturing Packaging Engineer - Sustainability Intermediate | EQF 6, Ireland

Specialist bachelor

OTHER Large >250 ICT - consultancy Technician specialized in Environment and ESG Intermediate | EQF 6, Spain
people bachelor

OTHER Not traceable Manufacturing Research Chemist Sustainability Senior EQF 7, master | Ireland

OTHER Large >250 Energy Sales Intern - Sustainability Entry/ junior | EQF 6, Hungary
people bachelor

OTHER Large >250 Energy Sustainability Intern Entry/ junior | EQF 6, Hungary
people bachelor

OTHER Large >250 Energy Junior in the IT deparmtent Entry/ junior | EQF 4/5, VET Slovenia
people
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D2.1.Annex.F Analysis of the supply of

education & training

6.1 Approach

The supply side consisted of educational offerings on digital for sustainability skills. The first focus

was that the learning programmes are at VET (EQF 4/5) or higher VET (EQF 6/7) level. These

learning programmes can be offered by public and private universities, VET providers, training

providers, vendors or in-house training departments.

To gain an overview, the current supply was mapped. This was done by extracting information

from websites, brochures etc. A template was used to provide the necessary information needed

for analysis of every offering. If the information about an offering could not be completed with the

available documentation, the provider was approached and asked about the missing

information.

The analysis consisted of an overview of the offerings with relevant clustering to provide insight

in the supply.

6.2 Results

A total of 157 learning programmes were collected and analysed, spread across the consortium

countries. Most of these programmes are
offered by public institutes (81%), followed by
private providers (18%), and only one percent
of the analysed programmes being in
company programmes. This can be explained
by the fact that information of in company
learning programmes is less available. The
analysed learning programmes are mainly at
master level (66%) with another 23% at
bachelor level. Given the nature of the

programmes, it is logical that most of them
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result in a degree (79%) and only some of them with a certificate (15%).

6.3 Main findings

The current supply of learning programmes is for a large part focused on digital for sustainability
management & consultancy roles (33%).
There is an even larger percentage of
learning programmes that does not
specifically focus, but covers two or all

three of the role areas.

The largest issue at the moment though

is that most of the learning programmes

[1] Management & Consultancy = [2] Data processing & Analysis

= [3] Development & Operations = MULTIPLE are not explicitly about digital for

Figure 60 Learning programme focus across role areas sustainability or the twin transition in
general. They are mainly programmes

that have a focus on one aspect and then have the other as a kind of add-on in some parts of
the programme. Also, programmes are sometimes very specialised, which means that they cover

some very specific elements of sustainability and it is unclear whether it is covered more broadly.

There are programmes aimed at educating digital professionals with some attention for
sustainability without being explicit about it, like making it part of the title or description of the
programme. Also, there are hardly any dedicated learning units in the programmes dedicated to
sustainability. These digital professional programmes are in some cases focused on a certain
field, like for example agriculture or geoinformatics which are fields that unavoidably should cover

aspects of sustainability, but it is not explicitly integrated in the programmes yet.

The other way around there are environmental science programmes that contain implicitly
attention to the possibilities of digital solutions like for example a course on geographic
information systems, but without having courses on designing, developing, and deploying digital
solutions for sustainability goals. The conclusion is that skilling digital sustainability professionals
is difficult when somebody wants to do that in one learning programme. It requires at least two
programmes with one having the focus on digital and the other on sustainability. This of course
limits the potential synergies between both fields, which is going against the twin transition

narrative.
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Upskilling existing sustainability professionals entails they have to have thorough digital training.
The limitation this training usually has is that it does not cover digital for sustainability solutions in

particular, which means that professionals should find this out themselves.

There are some specialised, specific programmes that cover digital for sustainability solutions,
like for example ICTs in sustainable cities and territories or twin innovation by SMEs in the
construction sector. These, mainly short, programmes are very relevant, but have the limitation

that it only focuses on one specific aspect of sustainability and related digital solutions.

Finally, there are some courses that help to upskill professionals that deal with digital for
sustainability topics, like SME owners. These are courses like ICT tools for sustainability for

entrepreneurs.
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6.4 Overview of learning programmes analysed

Title learning programme

Relates to

which group of

Programme specialisation(s)

EQF Level

Recog-
nition

Name provider

Country

Master in sustainable Digital Multiple Understanding new 2.0 social dynamics; ability to manage a EQF7 Degree Conservatoire France
Transition and Co-design design project; ability to analyse technological offerings (master) National des Arts et
Métiers
Master in innovation, [1] Understand the cross-disciplinary nature of transformation EQF7 Degree Université Paris 1 France
management of technology and | Management & | and innovation processes; assimilate a corporate social (master) Panthéon Sorbonne
sustainable development Consultancy responsibility mindset and build a corporate social
responsibility strategy; strengthen multi-skilling in the field of
sustainable development; develop creative skills and
innovative initiatives.
Master of Science in Fintech and | Multiple Technical expertise in digitisation and sustainable financial EQF7 Degree The American France
Digital Sustainability services in every sector of finance (master) Business School of
Paris
Master in environmental and [1] Artificial intelligence and digitisation, eco-design and EQF7 Degree Green Management France
solidar transition Management & | sustainable development, project and transition (master) School
Consultancy management
MS and MBA - Bac +4 and [1] Develop strategies to protect the environment; Learn data EQF7 Degree Digital College France
Bac+5. MBA Sustainable Management & | processing and modelling tools to analyse environmental (master)
Management Consultancy data; Discover specific project management methodologies.
M1 + M2 European Digital [1] Recycling systems, renewable energy, data science and EQF7 Degree EM Strasbourg France
and Sustainable Business (EDSB) | Management & | artificial intelligence (master) Business School
Consultancy
Masters in economics, data and Multiple Data analysis EQF7 Degree CY Cergy Paris France
transition (master) Universite - Institute
of Economics and
Management
Master in science and [3] AgroTech, environmental technology EQF7 Degree Université Paris - Est France
technology for agriculture, food | Development & (master) Créteil Var de Marne
and the environment. Operations
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Master of Engineering and Multiple EQF7 Degree Université de France
Management of the (master) Technologie Troyes
Environment and Sustainable
Development
MBA Energy Transition [1] Identify, assess and remedy risks; Manage and contribute to EQF7 Degree De Vinci Executive France
Management Management & | business plans for CSR energy transition projects; Support the | (master) Education
Consultancy implementation of CSR energy transition action plans.
Master in Agricultural sciences Multiple Data science, Big Data, agrotech EQF7 Degree L'institut agro France
engineering. Option Data (master) Montpellier
science for agronomy and agri-
food
Master in Green Tech and [1] evaluate and design practices, technologies and systems that | EQF7 Degree Burgundy School of France
Sustainable societies Management & | provide sustainable solutions for communities and (master) Business (BSB Lyon)
Consultancy organizations

Master Spécialisé Eco- Multiple Eco-energy; eco-innovation; project management; EQF7 Degree ICAM France
Innovation et Nouvelles developing sustainable strategies (master)
Technologies de I'Energie
Gestion de projets Evaluate the sizing of works, networks and water EQF7 Degree Université Cote d'Azur | France
hydrotechnologie et management or treatment systems, developing a critical and | (master)
environnementaux open-minded approach; Develop numerical hydrology
(HYDROPROTECH) models
MSC Engineers for smart cities Examine the challenges of urban development by applying EQF7 Degree Université Cote d'Azur | France

case studies; analyse and critique the urban environment; (master)

analyse the strategic and managerial issues raised by the

deployment of innovations for digital and sustainable cities.
Master Environmental Design and implement solutions to prevent, control, or EQF7 Degree Centrale France
Engineering remediate environmental problems, such as air and water (master) Mediterranée

pollution, waste management, and climate change.
Master in Sustainability and The Master in Sustainability and Social innovation is designed | EQF7 Degree HEC Paris France
Social Innovation for current aspiring changemakers to develop the skills and (master)

knowledge needed to transform both society and enterprises

into more sustainable practices
Master Engineering and Multiple EQF7 Degree MINES Paris-PSL - France
environmental management (master) ISIGE
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Master Management & [1] EQF7 Degree Le Mans Université France
Sustainable development Management & (master)

Consultancy
Continuing education: Artificial Multiple Certificate | ESIEE-IT France
intelligence for sustainable
digital development
Continuing education: Green Multiple Certificate | ESIEE-IT France
datacenter and energy
performance
Continuing education: Smart Multiple Certificate | ESIEE-IT France
cities and sustainable
innovation
Continuing education: Multiple Certificate | ESIEE-IT France
Ecodesign of digital services
TELECOMMUNICATIONS AND [3] Telecommunications and Computer Technologies EQF6 Degree New Bulgarian Bulgaria
COMPUTER TECHNOLOGY Development & (bachelor) University

Operations
NETWORKING TECHNOLOGIES [3] Network Administration Network Programming EQF6 Degree New Bulgarian Bulgaria

Development & (bachelor) University

Operations
INNOVATION AND [1] Major: Communication and Computer Engineering EQF7 Degree New Bulgarian Bulgaria
ENTREPRENEURSHIP IN Management & | Qualification: MSc in Technological Innovation Management (master) University
COMPUTER AND Consultancy in Computer and Communication Engineering
COMMUNICATION
TECHNOLOGIES
IT PROJECT MANAGEMENT [1] Major: Informatics and Computer Science EQF7 Degree New Bulgarian Bulgaria

Management & | Qualification: MSc in Information Technology Project (master) University

Consultancy Management
COMPUTER SCIENCE [2] Data Speciality: MMK010113 Computer Science EQF6 Degree SOFIA UNIVERSITY ST. Bulgaria

processing & Professional qualification: Bachelor in Computer Science (bachelor) KLIMENT OHRIDSKI,

Analysis Faculty of

Mathematics and
Informatics (FMI)
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INFORMATICS [2] Data Professional area: 4.6. Informatics and Computer Science EQF6 Degree SOFIA UNIVERSITY ST. | Bulgaria
processing & Speciality: Informatics Professional qualification: (bachelor) KLIMENT OHRIDSKI,
Analysis Bachelor in Informatics Faculty of
Mathematics and
Informatics (FMI)
INFORMATION SYSTEMS [2] Data Professional area: 4.6. Informatics and Computer Science EQF6 Degree SOFIA UNIVERSITY ST. | Bulgaria
processing & Speciality: (bachelor) KLIMENT OHRIDSKI,
Analysis MWB010113 Information Systems Faculty of
Professional qualification: Mathematics and
Bachelor in Information Systems Informatics (FMI)
SOFTWARE ENGINEERING [2] Data Professional area: 4.6. Informatics and Computer Science EQF6 Degree SOFIA UNIVERSITY ST. | Bulgaria
processing & Speciality: (bachelor) KLIMENT OHRIDSKI,
Analysis MMWE010113 Software Engineering Faculty of
Professional qualification: Mathematics and
Bachelor in Software Engineering Informatics (FMI)
IT SERVICES AND PROJECTS [1] Professional area: 4.6. Informatics and Computer Science EQF7 Degree SOFIA UNIVERSITY ST. | Bulgaria
Management & | - IT Services and Projects (master) KLIMENT OHRIDSKI,
Consultancy Faculty of
Mathematics and
Informatics (FMI)
TECHNOLOGIES FOR [1] Professional area: 4.6. Informatics and Computer Science EQF7 Degree SOFIA UNIVERSITY ST. | Bulgaria
KNOWLEDGE AND Management & | MSCin Informatics - Technologies for Knowledge and (master) KLIMENT OHRIDSKI,
INNOVATIONS Consultancy Innovations Faculty of
Mathematics and
Informatics (FMI)
TECHNOLOGY [1] Professional area: 4.6. Informatics and Computer Science EQF7 Degree SOFIA UNIVERSITY ST. | Bulgaria
ENTREPRENEURSHIP AND Management & | Professional qualification: (master) KLIMENT OHRIDSKI,
INNOVATION IN INFORMATION Consultancy MSC in Informatics - Technology Entrepreneurship and Faculty of
TECHNOLOGY Innovation in Information Technology Mathematics and
Informatics (FMI)
The Technology Governance | [1] The programme specializes in technology governance, EQF7 Degree Tallinn University of Estonia
and Sustainability Management & | innovation, and sustainability. It provides a comprehensive (master) Technology (TalTech)
Consultancy approach to understanding economic development,
innovation, and the socio-political frameworks necessary for
sustainable transitions.
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Artficial Intelligence for Multiple The programme specialises in sustainable societies, Al EQF7 Degree Tallinn University, Estonia
Sustainable Societies solutions, participatory design, and citizen engagement. (master) School of Digital
These specialisations are integral parts of the curriculum, Technologies
designed to address the complex interactions between
technology and society.
Maritime digital solutinons [3] It integrates maritime technology with digitalisation and EQF7 Certificate | Tallinn University of Estonia
(Microdegree) Development & | innovation to create sustainable solutions for the maritime (master) Technology (TalTech)
Operations industry. The focus is on developing advanced technologies
and digital methods to improve efficiency and sustainability
in maritime operations.
Innovation and Technology [1] The specialisations include integrating ICT solutions into EQF7 Degree University of Tartu Estonia
Management Management & | management processes, innovation policy, digital business (master)
Consultancy analysis, and entrepreneurial management.
Sustainable Digital Life, [1] The programme specializes in international business, EQF7 Degree University of Turku, Finland
Sustainable Societies and Management & | entrepreneurship, and innovation management, providing (master) Finland
Digitalisation Consultancy students with a comprehensive understanding of how to
manage innovation in global firms.
Sustainable and Autonomous [3] The programme specialises in sustainable autonomous EQF7 Degree University of Vaasa, in | Finland
Systems Development & | systems, including real-time embedded systems, wireless (master) collaboration with the
Operations communication, computer vision, environmental sensing, University of Oulu.
and sustainable development related to energy harvesting
and smart cities.
Digital Health [2] Data Specialisations include e-health, healthcare data systems, EQF7 Degree Tallinn University of Estonia
processing & medical imaging, signals, and change management in (master) Technology
Analysis healthcare.
e-coverance technologies and [1] The programme specialises in digital transformation, e- EQF7 Degree Tallinn University of Estonia
services Management & | governance implementation, cyber security, digital identity (master) Technology (TalTech)
Consultancy management, and interoperability of digital services. These
specialisations aim to prepare students to handle the
complexities of digital government ecosystems and the
technological, legal, and managerial aspects of e-governance
Digital Innovation, [1] na EQF7 Certificate | Estonian Business Estonia
Transformations and Resilience Management & (master) School (EBS)

(microdegree)

Consultancy
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Digital Innovation, [1] na EQF7 Certificate | Estonian Business Estonia
Transformations, and Resilience | Management & (master) School (EBS)

Consultancy
Sustainable Industry [3] na EQF7 Degree Tallinn University of Estonia

Development & (master) Technology

Operations
Master of Smart Operations and | Multiple Three possible elective tracks: machine, factory, or EQF7 Degree KU Leuven Belgium
Maintenance in Industry operations (master)
Master of Biochemical OTHER EQF7 Degree University of Antwerp | Belgium
Engineering Technology (master)
Technology for Integrated [3] Integrated water management EQF7 Degree University of Antwerp | Belgium
Water Management Development & (master) // Antwerp Maritime

Operations Academy
Master in Environmental [1] EQF7 Degree University of Antwerp | Belgium
Science Management & (master)

Consultancy
Sustainable Energy and the Multiple System Innovation Management or Sustainable Energy and EQF7 Degree Howest University of Belgium
Digital Transformation the Digital Transformation (master) Applied Sciences
(Specialisation track of master
in Sustainable Energy System
Management)
Bachelor of Industrial Product [3] Design for industry, for identity or for impact EQF6 Degree Howest University of Belgium
Design Development & (bachelor) Applied Sciences

Operations
Master of Science in OTHER EQF7 Degree KU Leuven Belgium
Engineering: Energy (master)
European Master of Science in OTHER EQF7 Degree KU Leuven Belgium
Sustainable Food Systems (master)
Engineering, Technology and
Business
Master in Data Science - [2] Data Data Analysis or Cybesecurity EQF7 Degree UCLouvain Belgium
Information Technology processing & (master)

Analysis
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Master of Science in Multiple Environmental assessment and management of chemicals, EQF7 Degree Ghent University Belgium
Environmental Science and Resource recovery technology, or Urban environmental (master)
Technology management
International Master of Science [1] Resource Recovery and Sustainable Materials, Circular EQF7 Degree Ghent University Belgium
in Sustainable and Innovative Management & | Societies, Sustainable Processes, Georesource Exploration, or | (master)
Natural Resource Management Consultancy Sustainable Entrepreneurship
International Master of Science Multiple EQF7 Degree Ghent University Belgium
in Environmental Technology (master)
and Engineering
Master of Science in Food OTHER Food science and technology or Postharvest and food EQF7 Degree Ghent University Belgium
Technology preservation engineering (master)
Master of Science in electrical [3] EQF7 Degree Ghent University Belgium
engineering (communication Development & (master)
and information technology) Operations
Master of Science in Bioscience OTHER Focus on environmental challenges in urban environments EQF7 Degree Jointly offered by Belgium
Engineering: Sustainable Urban (master) Ghent University,
Bioscience ENgineering University of Antwerp,
KU Leuven
Master of Science of Water Multiple strong focus is put on the use of state-of-the-art numerical EQF7 Degree KU Leuven (some Belgium
Resources Engineering simulation tools for integrated water management (master) courses held at VUB
campus)

Master in Environmental Multiple Option of more specilised profile in Data Science. EQF7 Degree UCLouvain Belgium
Bioengineering (master)
Master in Forest and Natural Multiple Option of more specilised profile in Data Science. EQF7 UCLouvain Belgium
Areas Engineering (master)
Bachelor of Science in OTHER EQF6 Degree Ghent University Belgium
Environmental Technology (bachelor)
Master of Science in Multiple Mechatronics or Management EQF7 Degree KU Leuven Belgium
Electromechanical Engineering (master)
Technology
Masters in Environmental Multiple EQF7 Degree University of Liege Belgium
Bioengineering (master)
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Master of Energy Engineering Multiple Energy components or Energy networks EQF7 Degree University of Liege Belgium
(master)

Master of Science in Energy Multiple EQF7 Degree Hasselt University Belgium
Engineering Technology (master)
Master's In Energy Engineering : | Multiple EQF7 Degree University of Mons Belgium
Specialist Focus on Energy (master)
Production and Usage in
Industry
Bechelor's in Engineering OTHER Chemistry and science of the materials, electricity, IT and EQF6 Degree Univeristy of Mons Belgium

management, mechanics, and mines and geology (bachelor)
Masters in Geology and Mining OTHER EQF7 Degree University of Mons Belgium
Engineering (master)
Master in Sustainable [1] EQF7 Degree Antwerp Management | Belgium
Innovation & Entrepreneurship Management & (master) School

Consultancy

Master in Environmental Multiple Management of the environment or Environmental science EQF7 Degree Univeristé libre de Belgium
Science and Management (master) Bruxelles
Mechanical Engineering — [3] To provide our graduates with high-quality knowledge that EQF6 Diploma Faculty of Mechanical | Slovenia
Project Oriented Applied Development & | encompasses a solid foundation of understanding and (bachelor) Engineering,
Programme Operations knowledge in the broader field of mechanical engineering.. University of Ljubljana
Mechanical Engineering — [3] e “MECHANICAL ENGINEERING — EQF6 Faculty of Mechanical | Slovenia
Research and Development Development & | Research and Development Programme” is to educate (bachelor) Engineering,
Programme Operations mechanical engineers who will become qualified for University of Ljubljana

independent R&D and project-oriented work and generate

new knowledge both in the field of mechanical

sciences as well as areas that require interdisciplinary

integration,
Mechanical Engineering — [3] The basic objective of the master’s study programme of EQF7 Faculty of Mechanical | Slovenia
Research and development Development & | Mechanical Engineering — Research and Development (master) Engineering,
Programme Operations programme is to educate graduates of the first-cycle study University of Ljubljana

programmes in the fields of engineering and science. This

objective encompasses training them into experts who will

be able to effectively and creatively solve complex research

and development problems

Co-funded by 180
B o the European Union




Digital ’

ustainability

Skills for Europe’s Twin Transition

Computer and Information [3] Computer and information science is one of the leading EQF6 Degree Faculty of Computer Slovenia
Science Development & | breakthrough areas that have been shaping today’s (bachelor) and Information
Operations economy, education, culture, administration and other Science, University of
activities. The strident development of computer technology Ljubljana
dictates the need for highly qualified personnel capable of
developing new computer and information technology and
implementing it in innovative environments.
Computer and Information [3] The course syllabus enables the study to be tailored to EQF7 Degree Faculty of Computer Slovenia
Science Development & | students' wishes, motivations, and preferences. Elective (master) and Information
Operations content covrs a wide range of fields and technologies, and Science, University of
thus allows for diverse professional specialisation. Ljubljana
CREDIT-BEARING EXTRA- Multiple A large number of teaching units on green and digital NOT University of Maribor Slovenia
CURRICULAR ACTIVITIES OF THE content, as the University of Maribor, within the framework CLEAR
UNIVERSITY OF MARIBOR IN of the Recovery and Resilience Plan (RRP), aims to provide
THE ACADEMIC YEAR 2023/2024 students with to equip students with the knowledge and
competences for sustainable development and sustainable
lifestyles, and part of this is to strengthening the offer of
learning units in the field of digital and green transition. (a
unit is 3 ECTS in general)
COMPUTER SCIENCE AND [3] University study, 180 ECTS, 3 years EQF6 Diploma University of Maribor, | Slovenia
INFORMATION TECHNOLOGIES Development & (bachelor) Faculty of Electrical
Operations Engineering and
Computer Science
COMPUTER SCIENCE AND [3] University study, 180 ECTS, 3 years EQF6 Diploma University of Maribor, | Slovenia
INFORMATION TECHNOLOGIES Development & (bachelor) Faculty of Electrical
Operations Engineering and
Computer Science
MSc in Environmental Science [1] Multiple EQF7 Degree Trinity College Dublin Ireland
Management & (master)
Consultancy
Bachelor of Science (Honours) in | [1] Sustainable Design, Digital Skills, EQF6 Degree Atlantic Technological | Ireland
Architectural Technology Management & (bachelor) University (ATU)

Consultancy
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Higher Diploma in Residential [1] Digital Skills, Energy Efficiency Programme, Finance Circular EQF6 Diploma Technological Ireland
Energy Retrofit Management Management & | Management (bachelor) University of the

Consultancy Shannon (TUS)
Certificate in Energy [1] Circular Economy, Digital Skills, Energy Efficiency programme | EQF7 Certificate | Atlantic Technological | Ireland
Conservation and Management & (master) University (ATU)
Environmental Services Consultancy
Higher Diploma in Construction [1] Building Information, ModellingCircular, EQF6 Diploma Technological Ireland
Data Capture and Analytics Management & | EconomyConstruction, Data Capture, Digital Construction (bachelor) University of the

Consultancy Shannon (TUS)
B.Sc. (Hons) Construction [1] Digital Skills, Energy Efficiency Programme, Built EQF6 Degree Technological Ireland
Management (Add On - Part Management & | Environment, Construction Management (bachelor) University of the
Time) Consultancy Shannon (TUS)
Postgraduate Certificate in [1] Building Information Modelling, Digital Leadership EQF7 Certificate | Atlantic Technological | Ireland
Building Information Modelling Management & (master) University (ATU)
(BIM) and Digital Leadership Consultancy
Higher Diploma in Engineering [1] Building Information Modelling EQF6 Diploma Atlantic Technological | Ireland
in Building Information Management & (bachelor) University (ATU)
Modelling Consultancy
Certificate in Drones for [1] Digital Skills, Energy Efficiency Programme, Finance Circular EQF5 Certificate | Technological Ireland
Construction Management & | Management (associate University of the

Consultancy degree) Shannon (TUS)
Bachelor of Science (Honours) in | [1] Building Regulations, Building Services, Construction EQF6 Degree Atlantic Technological | Ireland
Quantity Surveying and Management & | Technology, Quantity Surveying (bachelor) University (ATU)
Construction Economics Consultancy
Postgraduate Diploma (PGDip) [1] EQF7 Diploma Atlantic Technological | Ireland
in Science in Built Environment Management & | BIM, Built Environment, Environment,Regulation Science (master) University (ATU)
Regulation Consultancy
Higher Diploma in Building [1] Building Information Modelling, Digital Skills, Energy EQF6 Diploma Atlantic Technological | Ireland
Information Modelling (BIM) Management & | Efficiency Management (bachelor) University (ATU)

Consultancy
Certificate in Residential Energy | [1] Building Fabric Technology, Certificate Compliance, EQF6 Certificate | Technological Ireland
Retrofit Fabric Management & | Residential Energy, Retrofit Retrofit Approaches, Retrofit (bachelor) University of the

Consultancy Fabric Shannon (TUS)
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Construction Project [1] Construction Management, Construction Project EQF4/5 Certificate | Technological Ireland
Management Management & | Management, ManagersProject Management Institute (PMI), | (post University of the
Consultancy Supervisors secondary/ Shannon (TUS)
tertiary
VET)
Twin Green and Digital OTHER NA EQF7 Certificate | Haarlem University of | Netherlands
Innovation by SMEs in the (master) Applied Sciences
Construction Sector
Opleiding Energietransitie OTHER NA EQF7 Degree InHolland Netherlands
(master)
Master of Applied IT [2] Data NA EQF7 Degree Fontys ICT Netherlands
processing & (master)
Analysis
Digital Social Entrepreneurs for OTHER NA NOT Certificate | DISYOU EU project INTERNATIONAL
the future of Europe CLEAR
Philosophy of science, Multiple NA EQF7 Degree University of Twente Netherlands
technology and society (master)
European Studies on Society, Multiple NA EQF7 Degree Maastricht University INTERNATIONAL
science and technology (master)
Technology and Operations [3] 1. Master internship; 2. Energy transition and climate change | EQF7 Degree university of Netherlands
Management Development & | focus area (master) Groningen
Operations
Science and Innovation OTHER EQF7 Degree university of Utrecht Netherlands
(master)
Environmental Science for Multiple NA EQF6 Degree Avans Hogeschool Netherlands
Sustainability, Ecosystems and (bachelor)
Technology
Business It & Management [1] NA EQF6 Degree Avans Hogeschool Netherlands
Management & (bachelor)
Consultancy
Informatica OTHER NA EQF6 Degree Avans Hogeschool Netherlands
(bachelor)
Information Sciences OTHER NA EQF7 Degree Vrije Universiteit Netherlands
(master) Amsterdam
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Engineering Systems Multiple 1. Automotive Systems track; 2. Cyber-Physical systems track; | EQF7 Degree HAN university of Netherlands
3. Sustainable energy track (master) applied sciences
Sustainable innovation OTHER NA EQF7 Degree Technische Netherlands
(master) Universiteit
Eindhoven
Technische Bestuurskunde OTHER 1. Energie & Industrie; 2. Informatie & Communicatie; 3. EQF7 Degree TUDelft Netherlands
Transport & Logistiek (master)
Management, Society and Multiple NA EQF6 Degree Universiteit Twente Netherlands
technology (bachelor)
Geoinformatics [2] Data na EQF7 Degree EGtvos Lordnd Hungary
processing & (master) University, Institute of
Analysis Cartography and
Geoinformatics
Business Informatics [2] Data Corporate IT EQF6 Degree Milton Friedman Hungary
processing & (bachelor) University
Analysis
Business Informatics [2] Data Business management systems, script languages, accounting EQF6 Degree University of Hungary
processing & analysis, Sustainable Enterprise Applications, Operations (bachelor) Dunaujvéros
Analysis Research and Decision Theory, Critical Systems Quality
Assurance and Audit
Business Informatics [2] Data na EQF6 Degree University of Hungary
processing & (bachelor) Debrecen Faculty of
Analysis Informatics
Business Informatics [2] Data na EQF6 Degree University of Szeged Hungary
processing & (bachelor) Faculty of Science and
Analysis Informatics
Sustainability Reporting and [2] Data na NOT Certificate | University of Pécs — Hungary
Data Analysis Specialist processing & CLEAR Faculty of Business
Analysis and Economics
Precision Management Engineer | [1] na NOT Certificate | Alba Regia Technical Hungary
/ Specialist Management & CLEAR Faculty, Obuda
Consultancy University
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Geoinformatics [2] Data na EQF7 Degree Alba Regia Technical Hungary
processing & (master) Faculty, Obuda
Analysis University
Geoinformatics engineer / [2] Data na NOT Certificate | Alba Regia Technical Hungary
specialist processing & CLEAR Faculty, Obuda
Analysis University
Digitalisation of agriculture and [3] na EQF6 Degree University of Szeged, Hungary
business Development & (bachelor) Faculty of Agriculture
Operations
Computer Science and [3] Computer Science EQF6 Degree National University of | Romania
Information Technology Development & (bachelor) Science and
Operations Technology
Politehnica Bucharest
Information Engineering (INF). [3] IT&C EQF6 Degree National University of | Romania
Development & (bachelor) Science and
Operations Technology
Politehnica Bucharest
Industrial Informatics [3] Applied Engineering Sciences EQF6 Degree National University of | Romania
Development & (bachelor) Science and
Operations Technology
Politehnica Bucharest
Computers and information [3] Information Engineering EQF6 Degree National University of | Romania
technology Development & (bachelor) Science and
Operations Technology
Politehnica Bucharest
Computers and information [3] Internet of Things Engineering EQF6 Degree National University of | Romania
technology Development & (bachelor) Science and
Operations Technology
Politehnica Bucharest
Computer Science and [3] Parallel and Distributed Systems EQF7 Degree National University of | Romania
Information Technology Development & (master) Science and
Operations Technology
Politehnica Bucharest
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Computer Science and [3] Advanced Software Services EQF7 Degree National University of | Romania
Information Technology Development & (master) Science and
Operations Technology
Politehnica Bucharest
Computer Science and [2] Data Advanced Analytics for Business EQF7 Degree National University of | Romania
Information Technology processing & (master) Science and
Analysis Technology
Politehnica Bucharest
Enviromental Sustainability and [3] Computing; Electrical Engineering and Information EQF7 Degree Faculty of electrical Croatia
Climate Change Mitigation Development & | Technology; Control Systems and Robotics; Data Science; (master) engineering and
Operations Electrical Power Engineering computing
Implementation of ESG [1] ESG regulatives, sustainable accounting, green investment NOT Certificate | Kognosko d.o.o. Croatia
Management & CLEAR
Consultancy
AD weeks Multiple Digital skills for employment, entrepreneurship, and NOT Centar za tehnicku Croatia
innovation; Digital skills in "Equality, Diversity, and Inclusion" | CLEAR kulturu Rijeka
(covering issues such as migration, democratization, gender
gap, ethnicity); Digital skills for environment and
sustainability; Digital skills for specific sectors (education,
cultural and creative industries, transport, healthcare...).
Digital transformation Multiple specialistic study of computing EQF8 Diploma Faculty of electrical Croatia
(post- engineering and
master, computing
doctorate)
Master's degree in Sustainability | Multiple interdisciplinary training to understand the interactions EQF7 Degree HE - Universitat Spain
Science and Technology between society, the economy and the environment. (master) Politécnica de
Catalunya
IT and sustainable urban Multiple how ICTs help the development of sustainable and resilient NOT Certificate | HE - Universidad de Spain
development course urban infrastructures CLEAR Jaén
Online University Master's Multiple new ways of understanding, managing and promoting EQF7 Degree HE - Universitat Spain
Degree in Sustainable Tourism sustainable tourism activities, using ICTs (master) Oberta de Catalunya
and ICTs
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Environment and Information Multiple ICT, GIS, maps, ecosystem service NOT Certificate | HE - Universidad Spain
and Communication CLEAR Complutense de
Technologies (ICTs) in Madrid
sustainable cities and territories
Course on ICT tools for Multiple Technology solutions that support your business's orientation | NOT SOSTENTIC Spain
sustainability for entrepreneurs towards the digital economy and you can discover what CLEAR

technology can do for sustainability.
Green Tics in Information Multiple Teach for Professors of Vocational Training with teaching NOT Certificate | Escuela de Spain
Technology and Environmental attribution to teach the Green Tics specialty courses in CLEAR Organizacion
Sustainability Environments environments of information technologies and Industrial
Course environmental sustainability of the professional families

Commerce and Marketing, Computer Science and

Communications, Security and Environment.
Artificial Intelligence and Multiple To deepen the knowledge of Artificial Intelligence and its NOT Certificate | Universitat de Spain
Sustainable Territories potential application to projects, products and services that CLEAR Valéncia and ValgrAl
Specialization Course contribute to environmental improvement and the

management of territories that allow the achievement of the

global agenda. The program combines technical contents

with transversal skills for the direction and management of

projects related to artificial intelligence and its application in

different fields.
Digitalization and sustainability: | Multiple This program can be taken for free and teaches the impact EQF4/5 Certificate | Universidad Rey Juan Spain
the impact of ICT on the that electronic devices have on the environment throughout (post Carlos
environment the life cycle of a product, from the extraction of raw secondary/

materials, through their manufacturing, use and final tertiary

disposal. It also teaches good practices for sustainable VET)

consumption of ICT and the skills that both citizens and
teachers must have to transmit these good practices.
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Master on Geomatics, Remote Multiple Its main objective is to promote early-carrier engineers, EQF7 Degree University of Cordoba | Spain
Sensing and Spatial Models biologists, geographers and environmentalists in research (master)
Applied to Forest Management and professional task related to GIS, remote sensing and

spatial models for assessing forest ecosystems. Students will

be able to carry out projects related to silviculture, forest

management, forest restoration, monitoring of abiotic and

biotic perturbations, adaptation and mitigation of forests to

global change and land planning.These skills allow MSc

student to solve real problems related to management and

assessment of forest ecosystems, by using new techniques

such as GIS, remote sensing and forest modelling.
University Master's degree in Multiple The objective of the Master is to acquire solid knowledge in EQF7 Degree University of Cordoba | Spain
distributed renewable energy the different renewable energies, as well as the necessary (master) in association with:

skills and abilities that facilitate the research and Universidad de Cadiz,

implementation of Information and Communications HTW Berlin and the

Technologies (ICT) in the field of Distributed Renewable Instituto Nacional de

Energies. The different collaboration agreements signed with Técnica Aeroespacial

leading institutions and companies in the sector will allow the (INTA).

practical training to be completed.
Erasmus Mundus Master's Multiple The main objective of this Master is the training of qualified EQF7 Degree University of Oviedo Spain
Degree in Sustainable Transport personnel in areas related to electrical energy management, (master) in association with:
and Electrical Power Systems with emphasis on power systems for renewable energies, in The University of
from the University of Oviedo; order to provide solutions to create sustainable Nottingham Sapienza
Polytechnic Institute of Coimbra transportation options. University of Rome

Polytechnic Institute
of Coimbra

Master's Degree in Artificial Multiple In this Master's degree, students will be able to build EQF7 Degree Universidad Spain
Intelligence applied to the technological solutions applied to the energy and (master) Internacional de la

Energy and Infrastructure sector

infrastructure sector, using reasoning and automatic planning
techniques.

They will be able to use search algorithms, multi-agent
systems, machine learning, and deep machine learning to
achieve an optimal response. And evaluate the performance
and impact of these responses according to technological,
economic and social criteria.

Rioja in association
with: University of
Alcala and University
of Universidad Rey
Juan Carlos
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Master's Degree in Tools Multiple Design spaces that integrate sensorization and automation EQF7 Degree Universidad Spain
and Technologies for the Design technologies, Coordinate the manufacturing and assembly of | (master) Internacional de la
of unique architectural elements, Develop Virtual Reality Rioja
Intelligent Architectural Spaces projects in the field of architecture, Produce prototypes and
architectural models using digital manufacturing techniques.
And they will do all this through courses, some focused on
digital tools and others on sustainability.
Applied Environmental Studies Multiple Interdescplinary Training and Education to examine and EQF7 Degree Universitat Koblenz - Germany
"Angewandte improve the skills in the fields of environmental sciences, (master) UNIKO - University of
Umweltwissenschaften™" environmental law and planning, environmental and Koblenz
sustainability management and environmental technology.
Sustainability and [1] The focus is on how busnisses can have professionals who EQF7 Degree Hochschule Fresenius Germany
Transformation Management Management & | are able align their practices with the emerging global climate | (master) (University of Applied
Consultancy targets and the UN Sustainable Development Goals Sciences)
International Business— [1] The program aims to tackle the complex relationships EQF7 Degree Berlin University of Germany
Sustainability Management Management & | between economy, ecology, and society and unite them in (master) Appied Sciences
Consultancy future-oriented strategies for modern companies.
Goethe MBA [1] This MBA program aims to have a customizable focus EQF7 Degree Goethe business Germany
Management & | on digital transformation, data science, and sustainability. (master) School - Frankfurt
Consultancy University
M.Sc. Sustainability Multiple The M.Sc. Sustainability Management transforms highly EQF7 Degree Die RWTH (Rheinisch- | Germany
Management: Technology, sought-after sustainability enablers who have all the (master) Westfalische
Analytics & Transformation necessary expertise & management know-how to guide a Technische
company on its path to sustainable and responsible Hochschule) Aachen -
operations. RWTH Aachen
University
Master Multiple The master’s program in Sustainable Management and EQF7 Degree TUM School of Germany
in Sustainable Management & Technology promises to bring in a link between business and (master) Management
Technology technical areas of enterprise. Technical University of
Munich
Mannheim Master in [1] This master’s program promises a catered education EQF7 Degree Mannheim Business Germany
Sustainability & Impact Management & | designed for working professionals.lts main focus is on (master) School
Management Consultancy sustainability.
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Sustainability Management [1] This master program teaches the latest knowledge and EQF7 Degree Fernhochschule - The Germany
MBA Management & | trends in sustainability that can be beneficial to professionals | (master) Mobile University
Consultancy working in corporate environments.
Sustainable Development Multiple The international, interdisciplinary and research-oriented EQF7 Degree University of Leipzig Germany
degree program deals with issues of sustainability, (master)
environment and development and with the challenges in
the transition to a sustainable society.
Master’s Course in Sustainable [1] The Master program concentrates on four main pillars: EQF7 Degree Munich Business Germany
Business Management & | Corporate Finance, International Marketing, Sustainable (master) School - University of
Consultancy Business, and Innovation & Digital Business. Applied Sciences
Sustainable Transition [1] The Master‘s degree programme Sustainable Transition is the | EQF7 Degree Justus-Liebig- Germany
Management & | first fully online degree programme at Justus Liebig (master) University of Giessen
Consultancy University Giessen, offered by the Faculty of Agricultural
Sciences, Nutritional Sciences and Environmental
Management (Faculty 09), a faculty with recognised expertise
in the scientific analysis of agricultural and food systems
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D2.1.Annex.G Analysis of national
expert panels

7.1 Approach

Expert panels are a widely used method to gain insight into future situations. With this method,
experts synchronously discuss possible future scenarios on a specific topic during meetings. The
aim is to reach a consensus, but it is also possible that the outcome consists of two or more
scenarios. In each country of the consortium, national panels of experts were organised by the

partner(s) in that country.

In addition to the national expert panels, a European expert panel was also held to validate and

generalise the results of the national expert panels and the other data collected and analysed.

The invited experts were experts on digital for sustainability in general or on labour market and/or
education trends. These were for example questionnaire respondents that have a good insight
into future developments, but also other experts from the marketplace, governmental institutions,

NGOs, or academia.

Per country, partners were asked to organise at least one expert panel meeting with 8 to 15

participants.

The expert panel meetings followed the format of a relatively open questioning of experts, where
experts were given the opportunity to express their expectations regarding future demand and
engage in discussion about it. The panel moderator(s) steered the discussion in the right direction
by asking open-ended questions related to future digital sustainability roles, skills and
education/training needs. To achieve consistency among the expert panels, a protocol was used
for moderating an expert panel meeting, including preliminary guiding questions. The meetings
were held in the local language. A format was used for reporting the results of the national expert
panel meetings, with a description of the discussion, key findings and relevant quotes. The
reporting format was accompanied by a guideline to ensure as much consistency between the
panel reports as possible. The reports were written in English.
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The analysis of the expert panels provides an overview of the opinions of experts on the future

demand of digital for sustainability roles, competences, skills and knowledge.

7.2 Results

There are national experts panels held in every country in which the consortium has at least one
partner. This resulted in 90 experts participating in 12 national expert panels. Although the
methodology prescribes that it should be panel meetings in some cases this was (partly)
replaced with individual interviews. This leads toe slightly different results because of the different
dynamics between researcher and respondent, but given the choice between no input from an
expert or a slightly different way of data collection, the choice was made to get their input using

individual interviews.

A portion of the experts are active in a specialised digital sustainability vendor, service provider,

o or consultancy. A larger group works at
er

4%

Digital sustainability

vendor, semvice a general ICT organisation, which does
proviaer or
Public consultancy
organisation (providing digital not mean that they themselves are not
28% solutions for Lo . L. . .
sustainability) specialising in digital for sustainability.

13%
Others are active in a private

ICT organisation organisation in another sector or at a

(in general

private without specific public organisation of which most are
organisation in focuson
another sector tainabilit n .

28% R in education. In total 27% of the

respondents work in education, which
Figure 61Kinds of organisations experts are active in also explains why 21% of the experts are

researchers. The other roles experts
have within their organisation are varying from CEO or owner (29%) to more specific digital
sustainability roles (36%) like ESG director, project manager sustainable IT, and sustainability
expert. The owners are mostly owners of micro organisations which make up 20% of the
organisations in which the experts are active in. Overall 38% of the experts are part of a large
organisation, so 62% in SMEs. The sectors the organisations are active in, besides education, are
mainly ICT (19%) or in the sector “other service activities” (38%) which consist of digital

sustainability service providers, amongst other services.
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The EU expert panel consists of 15 experts from 12 countries. It is a mix of professors, CEOs, and

other professionals that all are active in the combination of the fields of digital and sustainability.

7.3 Main findings
The Main findings of the national expert panels are organised in line with the three main topics
defined in the methodology, namely the digital for sustainability roles, skills, and education &
training. All these three topics are discussed with regards to the current needs and the future

needs.

7.3.1 Roles needed now

Sustainability Software Developer ess susiness Strategist” -
Sustainability Data Analyst
reporting roles
<. Data related roles

Process Optimisation/Automation roles Sustainability Data Architect Sustainability Manager/Officer

(Digital) Sustainability Champion Sustainability Change Manager

Sustainability Software Engineer gnergy Efficiency Engineer

Digital Sustainability Consultant  Ericrmentatienager

. . Dlgltal SUStalnablllty Leader Digital Sustainability Teacher
Sustainability Data Engineer green operations Specialist

Figure 62 Word cloud of roles needed now

Currently, ESG reporting is dictating the digital sustainability landscape. Organisations are
figuring out how to comply to the CSR Directive in the most efficient way. Because there is
uncertainty about how the concept of digital sustainability will evolve and because the topic is
considered unclear, complex and abstract, with directly measurable results difficult to see,
organisations face major challenges in making it clear and actionable. This is also well reflected
in the demand for digital sustainability roles in the short term. Particularly, SME’s are struggling to
find resources in this area. They cannot hire a full time (digital) sustainability expert, so they opt
for reskilling current staff or hire a consultant to guide the way in the regulatory landscape. For
larger organisations, data related roles are important in relation to collecting and organising

data and impact measurement in the light of the ESG reporting.

Co-funded by
the European Union

193




Digital ’

ustainability

Skills for Europe’s Twin Transition

“The demand for in-house experts will mainly arrive from big companies.”

“Small and medium-sized companies will need external consultants to guide them on certain

aspects.”

Opinions differ among the panels about who exactly needs to possess sustainability skills, ranging
from top management, to line management, via certain people from IT staff to all of the IT staff.
Expert panels also differ on the point to the extent to which IT specialists, like the data analysts
and the software developers must be skilled in this topic versus their managers. Several panels
state a sustainability software developer or engineer is absolutely needed and also digital
sustainability roles related to solution design and process optimisation. In a couple of panels,
the centrality of the digital sustainability role is stressed, with boundary-spanning, inter- and
multidisciplinary characteristics, mastering multiple disciplines, a Pi- or M-shaped

professional, together with the importance of a transversal and behavioural skillset.
“This is not a mandatory new role or position but a transversal job that needs to be done.”

In some panels the wish and need to broaden the current scope of sustainability is expressed,
beyond ESG reporting obligations and minimising the carbon footprint. Taking into account
broader climate aspects is relevant in the case of smart cities and social and ethical aspects

are mentioned in relation to Al but also to IT in a general sense.

In general, roles for which the demand is expected to rise are the ones focused on ESG reporting,
like environmental/ sustainability/ESG reporting managers and the associated data-related
roles, such as data architects, data engineers, data managers and data analysts, besides roles
in ESG consultancy. There is also a need for a person who can develop a digital sustainability
strategy, so a digital sustainability leader. Besides these roles, other roles mentioned are a
(digital) sustainability champion, someone responsible for the communication regarding the
concept of sustainability, a sustainability change management role to support the transition, a
digital sustainability tester and a digital sustainability teacher. There is also demand expected
for jobs in the area of smart cities, covering topics like water management, 10T, material flow

management and data security.
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7.3.2 Roles needed in the future

Sustainable Software Administrator

Roles related to economics of data sharing
Sustainability Solutions Analyst Intelligent Energy Systems Architect Sustainability Champion

Digital Sustainability Leader

for Sustamablhg Roles related to Smart Cities
ustainability Officer Sus!alnahmty Data Scientist

Sustainability Business Analyst

Sustainability Software Architect

Digital Sustainability Consultant
Sustainability System Administrator

Sustainable Software Developer .
Digital Sustainability Manager

Software Developer

Figure 63 Word cloud of roles needed in the future

In the long run, experts predict an integration of sustainability into all organisational functions and
almost all expert panels expect an increase in demand for digital sustainability roles, although
some are uncertain about the demand for specific roles. It is even expected that sustainability
has become ‘business as usual’. The roles that are mentioned are mainly based on current trends

and a few mention new roles that do not yet exist.

“The convergence of digital and sustainability will not just lead to the creation of new roles

but will also redefine existing positions.”

Experts expect a rise in demand for digital sustainability consultants, especially in relation to
SMEs and for (business) sustainability analysts, especially related to sustainable service
providers and larger companies, due to legal obligations, focusing on analysing the relative
benefits of sustainable solutions. An increase is also foreseen in the demand for technical roles
like ICT sustainable software developers/administrators/architects, systems administrators,
intelligent energy systems architects, and roles related to smart cities. A need is also reported
for digital sustainability leaders and digital sustainability managers. In general, digital
sustainability roles are expected to be multidisciplinary, combining expertise from different
fields.

It is also expected that there will be a central key managerial role, possibly a new C-Level role, a
Chief of Execution (CoE), a person without deep expertise but who can connect the dots and who
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changes. Roles are expected to be multidisciplinary, combining expertise in environmental
sciences and sustainability with knowledge and skills in other fields, for example, HR, accounting,

legal and or management skills.

“I think the level of knowledge required for these roles is so diverse, and you need to have
somebody in the organisation who can see through the different elements of sustainability,

it requires complex knowledge.”

In addition, someone with deep knowledge of environmental and social impact factors will be
needed, taking into account geopolitical aspects. Only this awareness of the analogue
infrastructure behind the digital level will lead to a change of focus and of business models to
take account of the analogue: resilience, proximity, circular economy; thus, realising a truly

sustainable digital transformation.

7.3.3 Skills needed now

Understand environmental, social, economic impact gsg

Data AnalySIS Eco-design

. -Ma-na-gement- Skll.l.s Cause-and-effect relationships
Multidisciplinary skillset srTechnologies

Data Collection Circular economy models ‘
Projectmanagement skills

Understand sustainability impacts Coliaboration

e Communication ;,evating
Energy-efficient Technologies Sustainability principles and practices

Soft skills Data skills Skills in different fields

Understand sustainability frameworks . . .
Legislative frameworks Environmental legislation Programming Languages

Reporting Legislation

Sustainable practicesBUIld IT Systems efficiently

o v . Sustainable Software and ICT _ )
Interdisciplinary skillset Management of uncertainty and risk

Figure 64 Word cloud of skills needed now

Regarding the digital sustainability skills needed in the short term, experts note that these depend
on the stage of the digital sustainability transformation a country or organisation is currently in.
The experts outline two scenarios, a country-level scenario from awareness to skills development
through education and training and an organisation-level scenario from developing a strategy

to implementing it.

In most panels, the discussion is about sustainable systems rather than systems that support

sustainability. This is attributed to a lack of understanding of the term sustainability, that is often
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equated with only environmental protection, leaving out big social themes, big resilience themes
and big economic themes. This goes hand in hand with a lack of understanding of the impact of
digital technology, with the negative impact little or not understood and the positive impact
almost never exploited. This means that a relatively large proportion of the skills mentioned by
experts are related to the development of energy-efficient systems and focus on carbon-

neutrality.

“We forget about the other aspect of sustainability - the social aspect. All the companies
that want to compete in the market will need someone who has a holistic view of

sustainability, not just one in a specific area.”

ESG reporting skills and an understanding of (environmental) legislation are considered very
important. These are skills discussed by the majority of panels. Panels differ on who should
possess this legislative expertise and to what extent. Having a multidisciplinary and/or
interdisciplinary skillset is also considered important for all digital sustainability professionals.
This skillset is a mix of management skills with skills in different categories (technical, strategic
and intercultural) and fields (sustoinobility, legislation, and fields like e.g, marketing,
communication, innovation). Technical skills focus on energy-efficient technologies, but also
listed are loT, programming languages, cloud platforms, Edge/Fog Computing, and AR/VR

development. Data skills are also often mentioned as important.

When it comes to more sustainability skills and competences, experts mention understanding
sustainability frameworks and being familiar with sustainable practices; like life-cycle analysis
and circular economy models, the importance of the value chain, circular systems and electronic
waste management; having an understanding of sustainability impacts and the principles
behind that, such as cause-and-effect relationships and the capacity to measure and valorise
impacts, also related to the broader environmental, social and economic impacts. This should
be combined with a holistic and interdisciplinary design approach in order to translate those

principles into digital solutions.
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“No one knows which direction everything will go, but we need to be aware that we must
strategically invest in changing the mindset of employees, management, and ultimately the

entire company.”

Management skills and soft skills in general, and particularly communication and collaboration
are listed in several panel reports. Other skills/ competences mentioned are innovation skills,
problem-solving skills, critical thinking, strategic thinking, adaptability, learning ability,
intercultural skills, organisational awareness, situational awareness and understanding of

interdependencies.

Personal attributes that are highlighted are: empathy, engagement, personal commitment,
taking responsibility, sensitivity and credibility. Some striking skills mentioned are anticipatory

skills, ability to think horizontally and the ability to unlearn.

7.3.4 Skills needed in the future

Collaboration Leadershlp

Adaptab iLi tYProcessmg data Communication
Soft/ Transversal skills Impact

Chang!_e Management C|rCUlarity_ )
Circular Economy Principles

Sustainability/ESG Reporting
Climate and environment
Sustaina lg%et digital procurement

Teamwork Industrialisation of data man Se

Figure 65 Word cloud of skills needed in the future

Overall, the experts outline an extrapolation of current trends and skills for the long term. They
expect an increase in demand for digital skills in sustainability, fuelled by legislation and an
increasing awareness among society and consumers. Sustainability in general will be more
integrated in organisational strategies and activities and companies are expected to be actively
working on implementation. It is not only about management of sustainability projects, but
organisational processes will change and adhere more and more to sustainability principles,
such as sustainable IT project management, sustainable change management and sustainable

procurement management.
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These trends, and in particular also the mandatory ESG reporting, are increasing the importance
of impact measurement of measures taken and thus data collection and analysis, with Al and
ML in the background. Experts see a further professionalisation in the field of impact measurement

and evaluation.

Just like the short-term, the focus is largely on climate and energy-efficiency, so rather on
sustainable IT instead of IT for sustainability. In some panels, though, other expected trends
mentioned relate to broadening the scope of the current mainstream sustainability practices and
discourse. Organisations are expected to look more and more across their organisation
boundaries and take the entire supply chain and their procurement processes into account,
which will be reviewed in the light of (digital) sustainability principles. There is also already a
movement from carbon measurement to a more global measurement with changing impact
factors, along with the development of digital solutions that have a net positive impact on
sustainability, in line with the principles of the regenerative economy. Social sustainability is
explicitly mentioned, as well as the importance of developing a corporate culture that supports

humanity.

“Most of the environmental and social impacts are in the supply chain and manufacturing. |

think it is necessary in the coming years to develop skills on sustainable digital purchasing.”

An increasing focus on implementation is reflected in the long term expected need for
interpersonal soft/transversal skills such as communication, especially storytelling,
collaboration, management, change management and leadership; particularly value-
oriented leadership skills with social engagement as departments and teams need to work
together and employees need to be convinced. A sustainability champion is a suggested role in

this respect.

“At the leadership level, personal commitment is very important, and credibility. If you are
not committed to sustainability, you will not be credible, and you will not be able to carry
these efforts through the company properly.”

The most important skill on a personal level is clearly adaptability, mentioned by many expert
panels. Other personal skills relate to empathy, continuous learning, creativity, curiosity, high
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tolerance, critical thinking, visionary thinking, strategic foresight and having a systemic vision

of the organisation.

On organisational level needed skills relate to the management of sustainability projects, but
also to sustainable IT project management, and sustainable change management. Besides
this, an understanding of the market, incentives, and consumer behaviour together with risk
analysis and management are not only essential to prepare for changes, but also valuable for
evaluating the impact of digital sustainability solutions. All this goes hand in hand with
(strategic) innovation. Also, knowledge of the regulatory framework and all related updates are

mentioned, partly related to sustainability/ESG reporting.

The most needed skills in the area of sustainability relate to principles of the circular economy.
Other digital sustainability skills listed by the experts are life-cycle assessment, green IT
practices, the ability to design for sustainability from the ground up, advanced energy-
efficient technologies, integrate sustainability into software development life cycles and
develop methodologies to continuously improve the environmental performance of digital

solutions.

Both impact measurement and processing data are mentioned in half of the panel reports. It is
considered crucial to the long-term success of digital sustainability initiatives that professionals
are able to use data and metrics to measure the impact of their actions and make informed
decisions. Additionally, skills in Al and ML are needed for improving predictive analytics, and

enabling automated decision-making in sustainability efforts.

"A sustainability officer needs to have a background in environmental information, as well as

technical know-how about data management.”

There is a slight difference between some panels in relating skills to certain roles. In two panels
the experts relate a deep understanding of emerging sustainability trends and the changing
regulatory landscape only to executive positions such as digital sustainability leaders and
managers, while in another panel the experts see regulatory understanding rather as a more

transversal skill, applicable to a range of roles.

For a digital sustainability transformation to be successful in the long term, experts advise that

organisations need to take a holistic approach, adapt their business models, create a supportive

Co-funded by
the European Union

200




Digital ’

ustainability

Skills for Europe’s Twin Transition

culture, collaborate across departments, be aware of EU funding in this area and find a common

ground between business staff and environmental scientists.

7.3.5 Education & training needs now

Many panels start the discussion with a call for action on the side of formal education. They
should reform their curricula; with full integration of sustainability in traditional courses across all
subjects, create interdisciplinary curricula merging technology, environmental science and
business strategy, introduce separate courses/modules or transform existing modules and
integrate real-world applications and case studies into educational programmes to provide a

full understanding of how digital tools can be applied to sustainability challenges.

Alongside this call for action on formal education, experts on many panels stress the urgent need
to reskill and upskill the existing workforce. Experts suggest that this should take the form of

short training courses with certifications or micro-credentials.

“Results cannot be achieved in a short period, but that does not mean we should stop or not
begin something new and innovative. It is necessary to raise awareness among people about
what they are doing and how it contributes to sustainability and sustainable business, and

how digital skills can help with this.”

In many panels, experts distinguish between different types of training. Mentioned are: (short)
awareness-raising training, basic training on fundamentals and more advanced training for
experienced professionals. Some panels express the need for basic sustainability and climate
change training for all employees to build a culture of sustainability within organisations.

Awareness-raising training should be followed up on the practical implications in the workplace.

There is a need for tailored training in digital sustainability for specific, already existing roles to
equip professionals with the skills they need to incorporate sustainability into their daily
responsibilities. Mentioned are training for leaders, managers and HR executives, to get these
people involved in the topic and explain what it means specifically for them. Also mentioned are
training for data engineers and other IT professionals and specialised technical profiles to

explain best practices in digital sustainability.
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“Training data specialists is an important step, but there must also be a real focus on
strategic change. Data analysts are usually not in a position to put sustainability on the

agenda. So if there is no demand from companies, it makes little sense to train people.”

Additionally, training should have a multidisciplinary approach to bridge different disciplines
and could be delivered by a dedicated in-house trainer or through shared roles between

departments. Support from senior management is seen as a prerequisite for success.

Key skills that should be included in training programmes are understanding environmental
regulations, sustainability reporting, data analytics, systems thinking, sustainable design
principles and the use of advanced technologies such as Al, loT, AR/VR. Courses and
certification preparation in 10T, Cloud Computing, Edge/Fog Computing and AR/VR are essential
for software developers and engineers. Provision of training is especially important in the fields of

data analysis, sustainability consulting and operations management.

Many panels indicate a need for some form of cooperation between education, industry and
government. The business sector could provide valuable insights into the skills and knowledge
that are most in demand so that the education offer matches the needs of the labour market.
Government support is considered crucial to encourage companies and educational

institutions to invest in sustainability education and training initiatives.

In the coming years, more clarity is needed on what sustainability means and how it can be
implemented. Meanwhilg, it is crucial to foster a mindset in which ethical considerations play a

role when deploying technology.

“Sustainability terms must be clarified as they are not clear for IT people, as well as IT

concepts are not clear for pure sustainability roles.”

7.3.6 Education & training needs in the future

In the long term, many experts expect there will be a demand for tailored training for various
functions in specialised areas, such as human resources, procurement, C-level executives,

management and technical functions.
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“This is a combination of business leaders, technologists and administrators needing new

skills — consider persona-based training.”

Experts mention a range of business, technical and sustainability topics for these specialised
training courses, such as sustainability consulting, sustainable IT procurement, sustainable supply
chain management, sustainable cloud computing strategies and sustainable finance in the area
of business; sustainable infrastructure design, sustainable application development, data
management and analytics and cloud performance optimisation for technical functions; and
fundamentals of ecology, EU policies and regulations, understanding sustainability data, energy

efficiency and waste management in the field of sustainability.

Besides specialised training, there is a need for a general sustainability training for all

employees.

Continuous learning and professional development (CPD) are considered highly important. It is
even argued that this should be mandatory for all professionals, regardless of sector, to keep their

skills up-to-date and relevant.

Regarding formal education, experts expect a strong call for formal education pathways and
comprehensive degree programmes in digital sustainability, with development of dedicated BSc
and MSc programmes and dual masters, that combine sustainability with any other expertise.
Additionally. In addition, it is also argued that the basics for (digital) sustainability skills and
principles should be present in any education and professional training at all levels, including
secondary education. This is considered a prerequisite for students from all disciplines to develop
a sustainability mindset and consider the environmental, social, and economic impacts of their
future professional activities. Practical experience during education and training is also
considered very important, e.g. through internships, apprenticeships, mentoring and situational

learning.
“As the trainings must be oriented towards the needs of the entities that will actually open
positions for people with those competencies, those needs must be well understood (at least

on some level) and a contact between the educational institutions and these entities must be

facilitated.”
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Experts also point to the importance of effective collaboration between industry and education
and training institutes which will ensure that curricula are aligned with the evolving needs of the

labour market.

In the end it is stated that it all comes down to the essential question: Are people willing to change
their behaviour? This determines whether we will end up with a sustainability debt or with truly

sustainable practices that elevate our collective well-being.

“The world is changing with or without us. We can only choose if we want to be a part of the

change or not.”

7.3.7 European expert panel

At the European level, the debate evolved around a series of statements containing some of the
key findings of the national expert panels. These statements served to stimulate discussion, with
as much free space as possible for the experts to express their personal opinions, including

comments using virtual post-its.

7.3.7.1 ESG role

Overall, the experts agree that ESG is just one small area and is not the main focus in many
organisations, and also should not be the main focus. In a small organisation, the scope may be
narrower, and tasks related to reporting and ESG may be assigned to one person and the CEO
must be involved, while in larger organisations there could be a dedicated administrative

specialist, knowledgeable in legislation and responsible for ESG reporting.

“I don't think ESG is the main job role, it's just one area. We actually just spent the last two
days [...] having a sustainability forum, bringing all the different parts together. [...] We had
the sustainability office, we had software, we had research, we had supply chain, we had
infrastructure, we had global real estate, we had corporate social responsibility, we had ESG,

so that's lots of different roles.”
However, it is a hard task for one person to be aware of how to be more sustainable in many areas.
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sustainability they will focus on practical skills, which can bring added value to everyday business,

like sustainable procurement and automation together with some reporting obligations.

7.3.7.2 Many roles
Sustainability is about behaviour change, business change and product development change,

even a paradigm change, and involves integration into the full governance structure of an

organisation.

“Sustainability in depth is a lot more than calculating emissions. It's also behavioural
change, economy of the core activities inside the company, economy of the products [...].
And this is a role that is more into business development and product development, rather

than an ESG role.”

When starting a sustainability project, particularly in a large organisation, many different roles
and departments are involved across the whole organisation, e.g. sustainability office, CSR,
research, lifecycle assessment specialists, product designers, software developers, infrastructure,
supply chain, real estate, HR, finance, marketing and communication etc. And also, the impact on

all the parts of the whole organisation must be taken into account.

“Actually we need sustainability as part of the DNA. So when you are creating new products or
new software, the developers are thinking about it how do you do a responsible computing
framework that the HR teams can pick up, the CSR teams can pick up, the developers can pick up,
[..] and go: ‘Right, I've got a project. How does that affect my data centre? How does it affect my
infrastructure? How does it affect the developers, the data governance, the systems and the

impact?”

7.3.7.3 Teams, leadership role or transversal role?
There must be a central key manager or C-level role in a larger organisation. A person that needs

to have technical skills, knowledge about ESG and sustainability and some business skills to lead
the way and raise awareness. This role does not exist yet. At the same time, sustainability cannot
be the responsibility of just one person. Given its complex and broad nature, a systemic view is

needed and it should be addressed by teams.
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“I'm gonna be a bit sceptical about just putting all the all the burden in just a specific
professional. For me it is a very complex problem. So maybe | would prefer to talk about,
instead of specific professionals, talk about teams.”

Currently, organisations invest in a transversal role which works together with different

departments, having a sustainability background, but also involving IT.

There is a need for such a role that can communicate with both the technical people and the
people responsible for sustainability and ESG etc. A solid starting point could be skills related to
‘electricity’. Having these will help demystifying ‘magical’ sustainability solutions and drive
correct conclusions. On the other hand, energy consumption is just one indicator when

addressing sustainability.

7.3.7.4 Data
The most difficult role to fill is the one that relates to data and sustainability. It is crucial that

data is available and can be trusted. Especially in larger, dispersed companies, it is essential that
at all locations, the same data dictionaries, assets and terminologies are used. In general, one
needs to think about how IT and emerging technologies (blockchain, loT, robotics etc.) could
help to automate, simplify and enable informed decision making. Data is needed to reach

sustainability goals, and this should be an aspect when educating for sustainability.

7.3.7.5 Legislation vs scope
In general, companies are very pragmatic and need incentives to act, like labels or legislation.

At the same time, legislation and standards can impact innovation, both in a negative and in
a positive way, as organisations need to find ways to comply. Probably, SME’s will need to

cooperate, if they want to invest and implement innovative solutions.

Experts agree that although these incentives are needed, sustainability involves a change in
mindset, so compliance with regulations should not become the aim. Sustainability cannot be
reached simply through business as usual and considering sustainability as an add-on. The
current focus on output, environmental sustainability, energy consumption and negative

impact is far too limited.
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“Basically we need a systemic change here and | personally do not think we'll manage to
reach that with business as usual. And I'm really wondering why [ see so little the idea of
having specialists in sustainability, and as long as you don't have this basic knowledge and
you're here with your IT knowledge and really IT problems, you'll just consider sustainability

being an add-on.”

The broader scope of the concept of sustainability must be taken into account, addressing its
positive impact and the broader set of stakeholders; creating value in the three dimensions:
society, economy and the environment. The skills needed for this also depend on the maturity
level of the organisation in relation to managing sustainability in these three dimensions. An
option would be to skill people who are already knowledgeable in the complex field of

sustainability, instead of the other way around.

7.3.7.6 Frameworks
At the European level there are frameworks and also standardised methodologies. For example,

federations make life cycle assessment models available for their members, including SME's. To
many organisations, these resources are a black box. There is also very little information on how
to implement these frameworks, for example how can the GreenComp framework be translated
into curricula or applied in a company? It must also be clear if the focus is on digital skills for

sustainability jobs or on green skills for IT jobs.

“The green competence framework that is the European sustainability competence
framework, is not easy to read, is not easy to prepare a curriculum even for VET. [...] So we
have to make this framework easily to be adopted by teachers or by trainers, by SMEs. There
is a gap there.”

Being able to connect the dots is important in this respect. For example, how do the different

sustainability legislations relate to each other and how can different sustainability tools be

connected and aligned with the specific needs of a particular organisation?

“So, | think, from a sustainability point of view [...] people need to think about how IT and

emerging technologies can help automate, simplify and allow them to make more informed
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decisions to get energy levels down quicker [...] or any social sides, they need the data and |

think that's what's important that we need to get across in any education.”

7.3.7.7 The new normal after the twin transition?
The situation after a successful twin transition will involve bio economy and the creation of local

and regional supply chains. Currently, the tendency is to think dematerialised, so not taking into
account the analogue world. Behind every digital application there is an analogue
infrastructure, that should be taken into account when it comes to sustainability. Both the
impact of the digital solution and the impact of the analogue infrastructure must be considered,
to analyse whether a solution is globally positive or globally negative. The current discourse does
not include these topics. It is important to address these, especially when educating

tomorrow's workforce.

7.4 Analysis

The in-depth analysis of the national expert panels is also structured according to the three main
topics defined in the methodology and then again both for now and the future. The first part are
the findings of the analysis comparing and combining the results of the different national expert
panels. In the second part of each section, a brief overview of the findings of each of the national

expert panels is provided.

7.4.1 Roles needed now

7.4.1.1 Influence of regulation and CSR Directive
Many expert panels start with discussing the consequences of the CSR Directive. Overall, it can be

observed that the sustainability focus is dictated by this legislation and lies with ESG reporting
and everything related to it. This topic comes up first in almost every expert panel report
[BE,HR,EE,FR,IE,IT,NL,SI]. This means that while the concept of digital sustainability gets attention
and is on the agendaq, it has a limited interpretation and is mainly ‘carbon footprint’ focused. The
need to have to comply with this legislation is clearly recognisable in the roles that are now in
demand and which experts expect to increase in the coming years, namely: roles focused on ESG
reporting, such as the environmental manager [FR], the sustainability manager/officer

[HREE,SI], an ESG-business strategist [NL], the ESG reporting manager [FR], the associated data-
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related roles, such as data architects [BE], data engineers [BE,EE], data managers [FR] and data
analysts [BE,EE,FR,ES,IT], focussing on collecting and organising data and impact measurement;
and consultancy in this area [BG,EE,ES,FR,IT,RO,SI]. There is also a rising need for digital
sustainability leader [BEBGESIT], who can develop a strategy and who understands

sustainability.

Overall, in the short term, roles in digital sustainability will primarily focus on ESG, consultancy,
operations, and data analysis, indicating a shift towards more data-driven decision-making

processes in sustainability efforts [IT].

7.4.1.2 Practical implementation
With regard to the practical implementation in roles, the expert panels differ considerably.

Some are firmly convinced of the importance and expected demand for certain roles [BE,FR,HU,IT],
many others expect that skills application is or can be rather essential [BG,HR,FR,IE,NL] and whether
this should be done in some specific roles [IE,HR], in many roles [FR] or in all (IT) staff [BG]. Some
note that there will be new roles and that traditional roles will evolve, including sustainability

competencies [IT].

Some panel reports hardly, if at all, mention specific roles, but rather discuss specific skills or
characteristics [HR,NL]. To whom exactly these skills should be applied, opinions also differ. Is top
management the crucial factor, who has to be convinced and set the strategy [BG,HU,IE,ES]? Or is
it rather the (sustainability) manager who has to give others assignments [BGFR] and is
responsible for the implementation of the strategy [BG,EEHU]? Or is it others such as asset
managers, public procurement officers, project managers, product managers and digital

marketing managers [FR], or is it all IT staff [BG]?
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Many argue that there should be someone leading and managing [BE,BG,FR,HU,ES], while others

argue that this will not work on the contrary, only telling others what they are supposed to do [FR].

Kills ar ntial
Skills for Top Managsemenst S S IG

Skills for all IT staff

Demand for specific roles

Skills for all employees Skills for Public Procurement Officers

Skills for specific roleg > e
Skills for (Sustainability) ManagersSk

ills for Asset Managers
Skills for Product Managers
Skills for many roles There will be new roles
Skills for Digital Marketing Managers

Figure 32 Word cloud of needs for roles in relation to skills

7.4.1.3 Agency
Panels also differ among themselves on the level of responsibility and autonomy assigned to

roles. For instance, it is stated that a data analyst can suffice with an assignment given to him by
the manager and does not need to know anything about the subject himself [NL]. In this case, the
manager needs digital sustainability training to be able to give the right queries [NL]. Or, on the
contrary, should a data analist have expertise in sustainability [EE]? Or should a sustainability data
analyst be hired if you also develop sustainability solutions in-house [BE]? In this case, this person
should havea high level of knowledge in sustainable IT [BE], focussing on analysing and
leveraging data to support sustainability initiatives [EE] and for impact measurement in relation
to ESG [BE]. And is the data analyst in fact a key role here, who must know what he is doing in the
analysis in order to inform others properly [BG] having an expertise in data analysis and
visualisation that are needed to drive informed sustainability decisions and implement initiatives
successfully [BG], who is even an ethical data engineer for smart, ethical and inclusive data
gathering, to mitigate biased information [BE]; or to be able to deliver specialised results in e.g,,

environmental data in smart cities and 10T? [FR]
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Must have sustainability expertise
Smart, ethical and inclusive data gathering

Only needs well defined queries

Sustainable IT Deliver specialised results

Data V|sual|sat|on Impact measurement in relation to ESG
Does not need sustainability knowledge

Analysing data ==

Key role Leveraging data
Environmental data in smart cities
Inform others properly on sustainability Support sustainability initiatives
Mitigate biased information

Figure 33 Word cloud of Sustainability Data Analyst

Similarly, panels also differ whether a sustainability software developer/engineer is needed. It is
stated that this is definitely the case [BG,FR,HU,RO], and that this person even plays a key role [HU]
as sustainable software practices can optimize code and infrastructure to reduce energy usage
that reduces the carbon footprint [HU] and this person must be creative and capable of
developing novel solutions [BG], resulting in roles like digital solution eco-designer (for architects

and developers).
\

No need for this role

Can develop software regardless of the objective

Key role Footprlnl Reduction

Definitely néeded role

Develop novel solutions 0pl|m|se code and infrastructure

Creative

Figure 34 Word cloud of Sustainability Software Developer

There is also some need reported for roles in sustainable processes and operations [IT], such as
green operations specialists [IT], energy efficiency engineer [FR] and roles related to process
optimisation/automation - footprint reduction [FR]. Likewise, also the tester in development
and operations must have sustainability skills [HU]. Others state that software engineers can
develop software regardless of the objective and can work across sectors, so there is no need for
people working as digital sustainability software engineers [BE].
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7.4.1.4 Organisation size and type
An important factor appears to be organisation size and related available resources. It is often

mentioned that SME's in particular lack the budget and people to establish dedicated digital
sustainability functions [HR,ES,HU,IE,RO,SI]. Often only larger organisations can afford having
people working in dedicated (digital) sustainability functions [HR,FR,IE,RO], while SMEs adopt more
of a muddling through strategy and train skills among existing staff [FRIE| or hire a digital
sustainability consultant [FR,RO]. Another factor is organisation type. Experts indicate differences
between the public and private sector; roles in the public sector tend to be more compliance-
focused, while the private sector prioritise roles that drive innovation and operational efficiency
[BG]. Also, organisations operating in more traditional industries like construction and
manufacturing are less involved in digitalisation, let alone concerned with digital sustainability

[BG].

7.4.1.5 Centrality
In some panels, a digital sustainability role is characterised as having a central character, and

correlated terms like boundary spanning [NL]|, multi- and interdisciplinarity [ES,ITNL] and cross-
functional teamwork [BG| are mentioned. The key is being able to collaborate with people from
different departments and mastering multiple disciplines, a Pi- or M-shaped professional [NL],
combining multiple fields, like digital, sustainability, legal [NL] and sector-specific competences
[SI], such as Digital Sustainability Managers or Environmental Data Analysts, who can bridge
the gap between technology and environmental stewardship [IT]. Transversal and behavioural
aspects are also important within this role [BG,HR,ESNL]. It is further stated that this role combines

technical aspects with management aspects [FR,BG].

Pi- or M-shaped pjgital Sustainability Managers
Bridge the gap technology - enwronment Combine digital, sustainability, legal

Combine technical with management

Combining multiple fields

Boundary spanning
Cross-functional teamwork
Interdisciplinarity

Behaviotural skills

1l 1 Combi ith tor- ifi t
Multidisciplinarity v ronmonta Dot ARGhYStS.

Figure 35 Word cloud of characterisation of digital sustainability role
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7.4.1.6 Broader aspects of sustainability
In having to comply with ESG reporting obligations, unfortunately broader aspects of both climate

issues and social-ethical issues seem to fall outside the scope currenty. The desire and need to
broaden the scope are explicitly expressed by a number of experts. The focus on the carbon
footprint is far too limited; as smart cities, for instance, already deal with broader climate aspects
(e.g., air, water, soil quality). Jobs applied to digital cities, water management, loT, material flow
management, data security, etc. will be needed [FR]. Currently, the focus is too much on
production and purchase of hardware equipment, while aspects such as lifecycle assessment,
circular economy, waste and end of life [BGFR], but also appropriate use of appliances and
hardware, clean coding and the interaction between software and hardware remain
underexposed [IE]. Reference is also made to socio-ethical aspects in relation to Al [FR] and to IT
in general [RO,SI], referring to the ‘do no harm'’ principle [RO]. These aspects must get attention

in defining skills and roles related to digital sustainability [BG,FR,IE, RO,SI].

7.4.1.7 Factors accelerating uptake and clarifying the topic
When discussing the roles, there is a significant amount of reference to the need for education

and training and adjustments to its current set-up [HR,FR,ES,IE,RO]. The details are discussed in
the Education section of this analysis. In line with this, another role named as very important is

that of the digital sustainability teacher, who can educate others in digital sustainability [ES].

The importance of government action is also indicated. National governments can provide
financial incentives and regulations to explain the concept and encourage uptake [BG,IEES].
However, opinions regarding regulation are divided; some are in favour of more regulation and
see it as a means to promote sustainability [BG,ES], while others have reservations about this and
point e.g. to dangers of overregulation and window dressing [IE] and having to deploy scarce

resources, which is already difficult for many companies in ESG reporting, especially SMEs [SI].

One role that could drive the process internally is that of a (digital) sustainability champion,
someone who is responsible for the communication regarding the concept of sustainability,
dedicated to improving this area within the company, engaging and informing other employees,
including the decision makers; possibly operating in cooperation with HR [HU]. In the long term,

this approach could go hand in hand with a sustainability change management role to support
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the transition across the whole organisation. On a more fundamental level, shifts in thinking and
business models are needed for organisations to understand their sustainable transformation.
One needs to incorporate sustainability thinking to raise aweness for reaching non-monetary

goals [NL].

It is suggested that the IT sector itself should take the initiative to develop sustainability policies
first, and then assist other sectors, as green practices can provide competitive advantages and

leverage a country’s natural appeal [BG].

7.4.1.8 Reservations and obstacles
While nobody denies the importance of the topic, there is also reluctance and the subject is even

viewed somewhat cynically. It is often mentioned that SMEs in particular lack the budget and
people to really invest in sustainability [HR,ES,HU,IE,RO,SI], that there is a lack of clarity regarding
the content of the concept of sustainability and what this means for organisations [EE] with
respect to their ICT [ES,RO] and what it concretely delivers in terms of USP and commercial benefit
[IE]. The need for a clearer legal framework is also expressed [RO]; companies should have a
specialist with expertise in the specific legislative framework. To organisations, sustainability is a
complex and abstract topic, with significant challenges in making these concepts clear and

actionable [EE].

Uncertainty towards the future also plays a role; the question to what extent sustainability will
really become an important issue makes companies reluctant to invest [ES]. Part of what
companies do now in this area is therefore sometimes simply window dressing to be able to tick

the mandatory box with as little effort as possible [IE].

So, it is a balancing act [HR,IE,RO]: how much to do as an organisation to comply with legislation
and public image versus keeping the investment as low as possible given the high uncertainty

and other priorities.

For the next 2 years, several experts expect companies to monitor the sustainability trend for now,
meanwhile complying with regulation with the deployment of as few people and resources as
possible [BG,HR,IE]. They expect current staff will have to perform tasks in this area and there won't
be any major changes for the coming years [IE]. For now, this period is considered a first phase

[SLHR], which could grow into something bigger and more permanent. On the other hand, there
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are experts that anticipate a considerable surge in demand for roles that integrate sustainability

with digital capabilities [IT].

At the same time, it is argued that having a sustainable image is attractive when attracting new,
especially young staff [BGNL| and also that this image is appealing to more conscious
customers [BG,HRSI] and even that integrating sustainability principles into digital
transformations will become a key differentiator for enhancing reputation and competitiveness
[BGIT]. In the end, it is expected that sustainability will become an organisation-wide

responsibility, regardless of organisation size and sector [IE].

. Appealing to conscious customers
Bal_anCIng act . Clearer legal framework needed  Uncertainty about future

Sustainable image Is attractive
SMEs lack resources

_ Compl¥ with legislation and public image
LaCk Of Clarlty Of the concep USP and commercial benefit unclear

Will become organisation-wide responsibility
Challenging to make actionable

. . Enhancing reputation and competitiveness
Keeping investment as low as possible

Complex and abstract topic

Figure 36 Word cloud of the current narrative surrounding the sustainability topic

7.4.2 Roles needed in the future

7.4.2.1 Drivers
It is indicated that regulatory pressure will require companies to continue paying attention to

digital sustainability [BG,HR]. The influence of technological advances and the further
development of tools are also mentioned as factors [BG,HR]. But even more than in the short term,
reference is also made to the fact that creating and having a sustainable image will become
increasingly important [BG,HR,IE]. Not only for customers [BG,HR] and shareholders [BG], but
certainly also for the attractiveness of the organisation in the context of recruiting/attracting new
talent [BG,IE]. Many, especially young people, are personally convinced of the importance of
sustainability and prefer to work for an organisation in line with their own beliefs [IE].
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Specific drivers currently mentioned are: the digital product passport [BGES], the European
Green Deal [BG], the integration of Al and machine learning into sustainability strategies [BG,ES]
and the digital transformation trend in general (e.g. big data, digital twins) [BG]. Compliance
with European and international standards for sustainability reporting, such as the non-

financial reporting directive and the EU taxonomy [BG], is also mentioned.

7.4.2.2 Business as usual: Sustainability as a transversal skill
Furthermore, it is also expected that sustainability will eventually be an automatic part of all

business operations, ‘business as usual’ [HR] and that this trend will be perpetuated on a global
scale [ES]. Experts predict an integration of sustainability into all organisational functions
[BG,HU] in the long term. In that respect, experts see sustainability itself as a cross-cutting,
transversal skill [BG], to be integrated into all roles and processes within organisations [BG],
with sustainability being an issue that should not be addressed by just one person, but should be

addressed at the level of the whole company [HR], starting with the board of directors [HR].

7.4.2.3 Digital sustainability roles in the long run?
When it comes to determining the importance of specific roles in the long term, some expert

panels do not explicitly address this and consequently a number of reports do not mention
specific roles [HU,IEIT,RO]. However, panels do stress the absolute importance of both digital and

sustainability [BG,HU].

Many expect an increase in demand for digital sustainability roles [BG,HRES,HU,IERO], but how
exactly this will play out is generally fraught with uncertainty. A number of countries say that
companies will first focus on the digitalisation transformation separate from sustainability [RO]
and that conditions for many companies are uncertain given developments in IT, especially Al
[ES,RO]. Companies will have to adapt to this before digital sustainability roles will be in demand
[RO]. A number of other panels do mention specific roles, mainly based on extrapolation of
current trends [BE,BG,HR,ES,FR,SI] and only a few also mention new roles that do not yet exist

[FRNL]. The next section discusses the roles and characteristics in more detail. Many panels also
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discuss the content and design of education and training when discussing roles in the long term

[ES,IEIT,RO,SI]. This topic is addressed in the Education and Training section.

7.4.2.4 Roles and characteristics
A number of panels identify the following specific roles that will emerge in the long term. First,

these include digital sustainability consultants [BE,BG,EE,S|], especially for SMEs [BE], both in ICT
companies and non-ICT companies [SI], due to the fact that it is more cost-effective for them
than having in-house experts [BE]. (Business/ solutions) sustainability analysts [BE,FR] are also
mentioned, especially from sustainable service providers and from larger companies, due to legal
obligations [BE], focusing on analysing the relative benefits of sustainable solutions [HR,FR]. Some
panels also foresee an increase in the demand for technical roles like software developer for
sustainability [BE], ICT sustainable software developers [IE]/ administrators [IE][ architects [IE],
systems administrators trained in hardware impact and resilience [FR], intelligent energy
systems architects [FR], and roles related to smart cities [FR]. The need for digital sustainability
leaders [BG,ES] and digital sustainability managers [BG] is also reported. A sustainability data

scientist is also mentioned [BE].

It is expected that there will be a central key managerial role [FRNL] without deep expertise but
who can connect the dots [FR]. This would be a new C-Level role, a Chief of Execution (CoE) [NL]
someone who oversees transformation and cross-departmental or even cross-organisational
alignment changes, this could include overseeing business process redesign [NL]. In addition, the
CIO is expected to play a more active role as there will be more sustainability programmes and
action plans [FR]. The need for digital sustainability leaders [BG,ES,HU] and digital sustainability
managers [BG,HU] is also reported. A sustainability officer [RO]| and a sustainability champion
[RO] are also mentioned; the latter being an ‘agent of change, someone who specialises in

internal communication and can effectively spread the message about sustainability [RO].

Furthermore, roles are expected to be multidisciplinary [IE] and a multidisciplinary team is
needed [IE]. Profiles should combine expertise in environmental sciences with knowledge in other
fields (e.g. HR, accounting, legal) [BE]. They will be a mix of pre-existing management skills and

new sustainability skills [BE]. In any case, new roles integrating digital and sustainable skills are
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expected to emerge [IT,NL], as not all skills can fit into existing job roles that still need to be carried

out [NL].

It will become increasingly important to understand what data is needed for the twin transition in
ecosystems, so a new area will be the ‘economics of data sharing’ in five years' time, which may

also lead to new roles in this area [NL].

In addition, someone with deep knowledge of environmental and social impact factors will be
needed [FR], an expert who can offer specialised knowledge and consultancy services, due to
the introduction of new regulations [EE]. This latter person is very important and even crucial for
a successful digital sustainability transformation [FR], as this transformation cannot be realised
to its full potential without a thorough understanding of the impact the digital has on the physical

world.

Proximity and localness HLEERE R

Cross-departmental
Managemem skills with sustainability skills
versees transformation

Central key fiidahagerial role

New C-Level role

Economics of data sharing

hief of Execution (CoE)

MU“'WSCWUMW Oversee business process redesign
Geopolitics and the analogue

Digitalisation with a view to dematerialisation
Environmental science with other fields

Figure Word cloud of characterisation of digital sustainability role (long term)

7.4.2.5 Reintegration of the physical: A discourse change
Impact factors should be considered much more broadly than the limited ‘carbon footprint’,

which currently receives disproportionate attention. Impact analyses should also take
geopolitical aspects into account, which then involves how supply of materials and equipment
is realised [FR]. This requires an almost paradigmatic shift from a discourse that now focuses
entirely on digitalisation and dematerialisation to one that also includes this material and
physical dimension [FR]. Aspects such as proximity, localness and the analogue need to be
reintegrated. Only this awareness of the analogue infrastructure behind the digital level will
lead to a change of focus and of business models. It is argued that it is only in this way that the

digital can become truly sustainable [FR].
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7.4.3 Skills needed now

7.4.3.1 The focus: Digital for sustainability or sustainable digitalisation?
Most panels focus on digital sustainability skills in relation to the environment and climate, with

discussions around topics such as carbon-neutral and energy-efficient systems, ecodesign,
green coding and waste [BE,BG,FR,HG]. This means that the focus is more on the development
and implementation of sustainable systems rather than on systems for sustainability in the
sense of supporting the wide range of issues covered by the SDGs.” This is attributed to a lack of
understanding of the term sustainability, that is often equated with only environmental
protection, leaving out big social themes, big resilience themes and big economic themes [FR].
This goes hand in hand with a lack of understanding of the impact of digital technology, with the

negative impact little or not understood and the positive impact almost never exploited [FR].

However, a few panels mention some aspects that go beyond climate coverage, namely: smart,
ethical and inclusive data collection to reduce biased information [BE], taking into account
human aspects, such as employee health and welfare [RO,SI] and creating digital content in a
way that does not exploit the psychological weaknesses of the public [SI], starting with a
responsible design of digital services (including Al) [FR], e.g. in line with e-accessibility principles
[FR]. Two panels explicitly acknowledge that sustainability is indeed a very broad topic [FR,SI] with
big social themes, big resilience themes and big economic themes, in particular sharing, cloud,

etc. [FR].

7.4.3.2 Skills related to transformation
Some panels describe how they expect (or hope) the digital sustainability transformation will

unfold in the coming years [BG,HRFR,IT]. The skills required may depend on the particular stage
of that transformation. In one scenario, the first stage is awareness raising, to make people aware
of their actions in the context of sustainability and having a sustainable business, also supported
by digital skills [HR] and that a strategic approach should be developed to support companies,

from SMEs to large enterprises, in achieving their sustainability and digitisation goals [IT]. Then,

121n terms of CODES’ Action Plan: currently, the focus is rather on Shift 2 ‘Sustainable Digitalisation’ and not so much on
Shift 3 ‘Digitalisation for Sustainability’. See: Coalition for Digital Environmental Sustainability (CODES). 2022. Action Plan
for a Sustainable Planet in the Digital Age. L
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new skills can be educated and trained and existing skills improved for the long term, to develop

a workforce that acts in a sustainable way [HR, IT].

Other panels describe a scenario at the organisational level, starting with the planning of digital
sustainability projects (driven by engineers [FR] or IT professionals [BG]), assessment of their
own company's digital footprint that results in developing a strategy [FR,BG]; followed by an
implementation phase [FR], that requires more managerial skills. Roles are expected to emerge

during that process [BG].

Based on these few scenario descriptions, it can be tentatively concluded that there are different
starting points when it comes to digital sustainability transformation. While sometimes
awareness-raising is needed as a first stage to explain the concept and its relevance and
importance, in other cases companies are mainly dealing with issues related to practical

implications; such as planning and implementation.

7.4.3.3 Reporting and legislation
The number one skill that panels refer to most are skills related to reporting and legislation

[BE,BG,ES,FR,HU,RO,SI]. In general, expert panels refer to the importance of reporting skills related
to ESG [HU,SI] and European legislation [BE,HU]. In line with this, the importance of understanding
environmental policies [FR], environmental legislation [BG,FRSI] and legislative/regulatory
frameworks in general [ESHU] are also often mentioned. The latter, by the way, is not only
considered important in the light of reporting but certainly also crucial to ensure that digital
solutions comply with legal standards [BG] and to reinforce sustainability credentials [BG].

Compliance may relate to CSRD, EMAS, ISO 14001, etc. [FR].

The question then arises as to who should possess this legislative expertise and to what extent.
Panels differ on this. In some panels the experts agree that all IT professionals should have this
knowledge [BG,ES], and legislation is seen as a transversal competence [ES]. Other panels
explicitly state that those in charge of reporting should also have an understanding of regulations
and the bigger picture [BE], without a thorough knowledge of the law [BE]. There will be separate

legal profiles, legal experts, who will provide support on this point [BE,RO,SI].

In one panel, the experts argue that those who prepare the reports are best combining these skills

with the skills of a sustainability solutions designer or sustainability software developer [BE], as
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they need to understand what to report on and how [BE], while this is contradicted in another
panel, which states that for developers, reporting and legal aspects are not relevant [HU], and

that these are more issues that suit digital sustainability leaders and managers [HU].

So, the discussion around legislation is also about how deep one's knowledge of it should be. Some
overall knowledge of the regulatory framework is generally seen as necessary for all digital
sustainability professionals [BE,BG,ES,SI] and if not, then at least the leaders/ managers should

have this knowledge [HU].

This also touches on a broader discussion: who should possess which skills? This is a question
sometimes asked explicitly, ‘Does everyone need all twin transition skills, or does it depend on the
role?” [NL] but also implicitly raised, given that panels make different statements among

themselves on this point.

7.4.3.4 Multidisciplinarity and interdisciplinarity
A number of panels emphasise that having a multidisciplinary [BEFR/IENL] and/or

interdisciplinary [HRFR] skillset is important for digital sustainability professionals.
Combinations mentioned are: (basic or general) management skills [BE,BG,ESFR] or project
management skills [BG,ES] together with skills in other fields, e.g. sustainability principles and
practices in general [BGHU,SI|, legislation [BGESHUSI|, and different fields like marketing,
communication and innovation [FR], so skills in different categories; technical, strategic and

intercultural skills [FR].

One panel even suggested that this multidisciplinary skillset might be represented in a separate

boundary-spanning role [NL].

It is generally stated that roles in digital sustainability are multidisciplinary in nature. For example,
managers should have some level of knowledge of technology and understand how technology
can be used and even have the ability to develop sustainable solutions [FR]. The opposite is also
suggested: the IT professional should have management skills [BG] and be able to contribute to
the company's digital sustainability strategy [BG]. Business analysts must understand the
sustainability process or reporting process and have insight in the sustainability tools and

solutions and how these can be implemented [HU].
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7.4.3.5 Technical Skills
Technical skills that are mentioned several times are those related to energy-efficient

technologies [HU]/ energy-efficient computing [IT]/ sustainable software and ICT [BE,HU,IE],
sustainable data architects would need these skills [BE]. One panel considers both the ability to
design, implement, and manage energy-efficient IT infrastructures and the ability to develop
energy-efficient software, crucial [EE]. These skills are needed to build IT systems efficiently
[BE]. This relates to technical specialists in the field of sustainability [BE], and at least for the
sustainability software developers, involved in optimising code and infrastructure to reduce
energy usage and developing energy-efficient software [HU]. So, new sustainable software
coding skills are required; a better understanding on how code interacts with infrastructure, end

users and telco [IE].

Specific key technical skills listed are: eco-design [BE,FR,HU], green coding [BE], IoT technologies
[BG,FR], programming languages (e.g. Python, Java, C++) [BG,FR], cloud platforms (e.g. AWS,
Azure) [BG], Edge/Fog Computing [BG], and AR/VR development [BG] for sustainability software
developers and engineers [BG]. In particular, skills related to smart cities will be needed [FR], like
10T, sensor networks, quality measurement, water, air and soil quality. Likewise, also the ability
to manipulate massive amounts of heterogeneous data. An understanding of the tools or
solutions to make smart cities more sustainable, will be needed for people in public
procurement. Skills in eco-design and electrical and electronic equipment waste are also

important [FR] and implementing digital solutions for sustainable supply chain management

[IT].

Energy-efficient Technologies
Eco- dESig Programming Languages

Python
Understanding of how code interacts vt

cloug Plattorms ot Technologies Sustainable Software and ICT

e Data Skills

AR/VR Development _ C++ Build IT Systems efficiently

] Optimising infrastructure
Solutions for sustainable supply chain management

Ege/Fog Computing Sensor networks
Azure

Optimising code
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Figure Word cloud of technical skills (short term)

Data skills are also often mentioned as important [BEBG,HU], if not essential [RO] and relevant
for all IT specialists [BG,ES,RO] in general to track and reduce environmental impacts [IT], to make
informed sustainability decisions [BG,EE], and also when it comes to smart, ethical and inclusive
data collection to reduce biased information [BE]. Particularly mentioned are expertise in data
monitoring [HU], data collection [BERO], data management [RO]|, data analysis
[BG,EE,ES,HU,IT,RO], data validation [RO]| and data visualisation [BG]. Sustainable data center

management is also listed as a needed skill [IT].

D ata An a lys I S Data Collection

To track and reduce environmental impacts

"Data skills are essential" Data Validation
Data Management Data Visualisation

Smart, ethical and inc[EivaeEga cSolll;(cEilt;rl;S for all IT SpeCIalIStS
Data Skills

"Data skills are important" ™™
To make informed sustainability decisions

To reduce biased information

Figure Word cloud of technical skills: data (short term)

7.4.3.6 Sustainability related skills and knowledge
It is argued that understanding sustainability frameworks is important for all IT professionals

[BGHU]. Also, being familiar with sustainable practices [BGSI] in general to incorporate
environmentally friendly approaches into digital solutions [BG] and rejecting projects that
encourage waste [SI]. Topics mentioned in this context are: ESG understanding and acting on it
[SI], environmental management [FR], life-cycle analysis [BG| and circular economy models
[BG,FR,SI], the importance of the value chain [FR], circular systems [SI], acting on legislation

related to electronic waste management [FR,SI| and striving to maximise waste recycling [SI].

The maijority of panels mentioned having an understanding of sustainability impacts and the

principles behind them as important [BE,BG,ESFR,IT,SI], such as climate change with cause-and-
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effect relationships [BEBG], the capacity to measure and valorise impacts [ES], and an
understanding of broader environmental and social impacts [IT] or environmental, social and
economic impacts [SI]. This also implies a holistic and interdisciplinary design approach [HR].
Impact understanding, measurement and analysis is the basis for targeted action and policy by
companies and governments and thus an essential component for the success of the digital and
sustainability transformation. Unfortunately, experts note that there is a lack of understanding in

this very area [FR].

Circular systems
e-Accessibilit . Environmental management
Unders?andmg sustainability frameworks o
Measure and valorise impacts

. . Holistic'design approach . .
Cause-and-effect relationships S SO P Responsible design . Climate change
Interdisciplinary design approach Maximise waste recycling

Broader environmental, social and economic impacts Acting on legislation

Understanding sustainability impacts

ALLIT professionals Human aspects Life-cycle analysis Sustainable practices
Employee health and welfare
Circular economy models Value chain ESG understanding and acting on it

Electronic waste management

Figure Word cloud of sustainability related skills (short term)

7.4.3.7 Management related skills
Experts from different panels see a need for management skills [BE,ES,FR,BG], which may include

basic management skills [BE], general management skills [FR], project management skills [BG,ES],
team management skills [ES], and change management skills [ES], including management of
uncertainty and risk [ES,FR], to successfully implement initiatives [BG]. Skills in producing the
strategy and governance are relevant for the internal lead or external consultant [BE]. Risk may
become an important topic; with issues like environmental management control, economic and
legal risk in ecological transition, global risk analysis and the transposition of CSR risks into

banking and insurance risks [FR].
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Figure Word cloud of management related skills (short term)

7.4.3.8 Transversal/ soft skills
In addition, transversal skills [IE] and soft skills in general are also mentioned [BE,ES,HU] or some

specific types of soft skills [BE,BG,ES,FR,HU,NL,RO], which are important for any role in sustainability.

A third of the panels also mention (strong) communication skills [BG,ESFRHUNL] and
collaboration skills [BG,NL]. Both skills are considered essential for stakeholder engagement [BG],

awareness raising [FR] and user/customer education [FR].

Other skills mentioned are: innovation skills [BG,ES]|, problem-solving skills [BG] to tackle
complex sustainability challenges with creative solutions [BG]; eritical thinking [ES]; strategic
thinking [HU], adaptability [HU], learning ability [HU], intercultural skills [FR], organisational

awareness [NL|, situational awareness [NL] and understanding of interdependencies [NL].

More personal attributes are also highlighted, such as empathy [BE], engagement [ES], personal

commitment [HU], taking responsibility [ES], sensitivity [NL] and credibility [HU].

Some striking skills mentioned are: anticipatory skills [BG] to introduce and manage carbon-
neutral systems within their organisations; the ability to think horizontally, i.e. constantly align
actions with the overall strategy of the company [HU], and the ability to unlearn [RO], considered

equally important, as employees will have to perform different tasks than they are used to [RO].
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Figure Word cloud of soft/ transversal skills (short term)

7.4.4 Skills needed in the future

7.4.4,1 Sustainable IT or...?
Similar to the short-term, also in the long-term, the descriptions in the reports focus mainly on

climate/environment [BE,BG, HR,HU,IE], mentioning topics such as circularity [BG,ES,HU,IE], carbon

neutrality [BE], green IT [HR] and energy-efficient technologies [HU].

A few [FRESRO] address broader sustainability principles and discuss the regenerative
economy and its feasibility [FR]; they see a movement from carbon measurement alone to a
much more global measure with changing impact factors. They expect that it will be necessary
to develop digital solutions that have a net positive impact on sustainability and not just
focussing on reducing the carbon footprint [FR]. This means there will be a need for people who
can take those impact factors into account and who know and apply methods, tools, input data
and perimeters to make global measurements [FR], so an understanding what data is needed
for twin transition in ecosystems [NL]. There will be a trend towards an industrialisation of data
management [FR], or as another panel puts this: the ‘economics of data sharing’ [NL] and this
will lead to more sustainability programmes and action plans [FR]. It is also pointed out that
corporate culture should support humanity as part of the broader strategy [RO] and that other

regulations for social sustainability, such as digital accessibility, should not be overlooked [ES].
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Figure Word cloud of future vision of digital sustainability

7.4.4.2 Drivers
Overall, experts expect an increase in demand for digital skills in sustainability [BG]. This is

fuelled by legislation [BG], especially to provide sustainability data [BG,IT], an awareness among
society and consumers [HR] and the fact that sustainability thus will become a more integrated
part of organisational strategies and activities [HU], as companies will focus on actual

implementation [BE].

At the organisational level, the following prerequisites are mentioned for a successful digital
sustainability transformation: A holistic approach to sustainability and digitalisation, as they are
not separate goals, but rather interconnected challenges [IT]; An adaptation of business models
to stay aligned with the market [RO]; A supportive culture to support humanity as part of the
broader strategy [RO]; Finding common ground between business staff on one side and
environmental scientists on the other [BE]; Collaboration between different departments to
avoid the risk of sustainability becoming the goal of only the sustainability team [BE]; and an
awareness of EU funding related to digitalisation and sustainability is also mentioned as

supportive [ES].

In 5 years, many experts expect the focus to be on the implementation phase and on
successfully managing sustainability transitions within organisations [BE,BG], by that time
anyway, sustainability will be more integrated in organisations [HU]. It is essential to make
sustainability practices a core part of the company culture, particularly in SMEs where hiring new
staff is not always possible [BG]. Sustainability itself is actually a transversal skill that should be

integrated into all roles and processes within organisations [BG].
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In the longer term, experts also expect that more consideration will be given to the entire supply
chain [FR,IE]. Related to this, procurement management [FR] will play an important role with skills
in sustainable digital procurement, as the environmental and social impacts of digitalisation
stem from the supply chain and production, and are therefore closely linked to procurement
management [FR]; some organisations are expected to change their ICT procurement
requirements and will buy only from recognised organisations who have a ‘sustainable first’

digital model [IE].

This is also reflected in the skills that experts name for the longer term. The skills mentioned by the
panels are partly skills related to this implementation in the organisation and partly skills that

focus on further impact measurement and data management.

7.4.4.3 Soft/transversal skills
Especially for the long term, soft skills [BE,HU]/ transversal skills [IE,ES| are emphasised in many

panels [BE,BG,EE,ES,HU,IT,RO]. It is even stated that digital sustainability professionals in all roles
will need strong soft skills [EE]. Implementing sustainability principles in organisations requires
skills such as accountability [BE], collaboration [BEEE], teamwork [ESRO] and communication
[BE,EE,ES,RO], as departments and teams need to work together [BE] and employees need to be
convinced to engage in new sustainability roles [RO]. In the latter respect, storytelling is also an
important skill. This could be skills for a sustainability champion [RO], otherwise sustainability

managers must explain the benefits of sustainability to each individual [RO].

On a personal level, important are: empathy [ES], continuous learning [BG| and specifically
adaptability, the latter being mentioned by many expert panels [BG,ES,HU,ITRO]; necessary to
keep up with changing sustainability challenges [BG,ES], creativity [RO]| and curiosity [RO]; high
tolerance, as not all clients are equally interested in the concept of sustainability [RO]; critical
thinking [ES], visionary thinking [HU] and strategic foresight [HU] and having a systemic vision

of the organisation [ES].
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7.4.4.4 Management related skills
Implementation also goes along with skills in management/leadership [BG,EEES,IT]: strong

management [ES], leadership [BGEEIT], value-oriented leadership skills with social
engagement [ES]|, and change management [BG,IT], as digital sustainability initiatives often
involve significant organizational transformation [IT] that must be driven effectively across
different levels of the organization [EE] and to foster a culture that values sustainability across all
organisational levels [IT]. Managers must enforce and monitor sustainability best practices
ensuring that sustainability is embedded in the company culture and operations [EE]. It is not only
about management of sustainability projects [ES], but management itself will change its
practices and adhere to sustainability principles, with sustainable IT project management [FR]

and sustainable change management [FR].

An understanding of the market [RO], incentives [BG], and consumer behaviour [BG| together
with risk analysis [RO]/ risk management [ES] are not only essential to prepare for changes
[RO], but also valuable for evaluating the impact of digital sustainability solutions [BG]. All this
goes together with (strategic) innovation [ES,RO]; particularly associated with new forms of data

integration to support sustainability [ES].
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7.4.4.5 (Digital) sustainability skills
In addition, specific sustainability skills are mentioned: life-cycle assessment [BG], circular

economy principles [BG,IEES,HU], resource aware computing [IE], green IT practices [HR] and
delivery of products within green IT practices [HR]. Knowledge of circular economy principles

and the ability to design for sustainability from the ground up are considered crucial [HU].

Also, knowledge of the regulatory framework and all related updates [ES], including also other

regulations for social sustainability like digital accessibility should not be overlooked [ES].

For developers, it is essential to master advanced energy-efficient technologies, integrate
sustainability into software development life cycles and develop methodologies to
continuously improve the environmental performance of digital solutions [HU]. Besides, skills in
sustainable digital procurement [FR] will gain importance. Another panel mentions resource

aware computing and digital skills in green marketing and sustainable finance [IE].

) Advanced energy-efficient technologies Digital accessibility
Life-cycle assessment N Sustainable digital procurement
Regulations for social sustainability

Sustainability/ESG reporting

Sustainable software development life cycles Green IT practices

Digital skills in green marketing
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Sustainable finance
Resource aware computing
Design for sustalnablllty from the ground up

Regulatory framework
Reporting impact and data

Figure Word cloud of (digital) sustainability skills (long term)
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7.4.4.6 Reporting, impact measurement and data
As in the short term, experts mention sustainability/ESG reporting [BG,HR], either advanced [BG]

or basic [HR]. This goes along with technical skills in Al and machine learning [BG]| for
sustainability software developers [BG], as this is crucial for improving predictive analytics [BG]
and enabling automated decision-making [BG] in sustainability efforts supported by

automated environmental management systems [FR].

Impact is a key word. It is mentioned in several panels [BE,BG,FR,T]. Crucial to the long-term
success of digital sustainability initiatives [IT] is that professionals must be able to use data and
metrics to measure the impact of their actions and make informed decisions [IT]. So, impact
goes along with processing and analysing data; skills in this area are also mentioned by several
panels [BE,CR,ES,IT] and are needed to assess [CR], measure [IT], analyse [CR] and evaluate [BG]
the impact of digital sustainability solutions [BG,IT] and the comparative advantages of those
solutions [BG]. Impact is a multifaceted concept and it involves many factors, like rebound
effects, impact transfers, carbon accounting and scopes, carbon neutrality, etc. [BE]. Impact can
be measured in terms of consumer behavior [BG], efficiency, cost, and sustainability [CR]. Privacy
then also plays a role [ES]. Overall, a further professionalisation in the field of impact
measurement and evaluation is expected [FR]. This understanding of impact factors relates to
the supply of materials and equipment according to the geopolitical situation with a greater
awareness of the analogue infrastructure behind the digital level leading to a change of focus

and of business models [FR].

When it comes to technical skills, the focus is definitely on everything related to data [BE,HR,ES,IT]
and Al/ML [BG]. Developers need to be skilled in Al and machine learning to improve predictive
analytics, enhancing automated decision-making [BG]. Other particular technical skills are not

mentioned much. In one panel 5g, blockchain, and GenAl are mentioned [ES].
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7.4.4.1 Certain skills for certain roles?
In a few panels the experts relate certain skills to certain roles [BE,HU,RO]. In one panel, the experts

state that a deep understanding of emerging sustainability trends and the changing regulatory
landscape has to be assigned only to executive positions such as digital sustainability leaders
and managers [HU]. In another panel, the experts see regulatory understanding rather as a more
transversal skill [ES]. In any case, management should have a global overview of the impact [BE]
and needs to know how and where to act to reduce the environmental impact of their IT
infrastructure [BE]. Others argue that sustainability officers need to have expertise in

environmental issues in addition to know-how in data management [RO].

7.4.4.2 Skills combinations

There will be a need to combine skills like data analysis and programming with an
understanding of sustainability principles and practices, like circular economy models,
renewable energy technologies, and sustainable product design [IT]. Besides, professionals
must understand the ethical implications of their work and act on that. This includes
understanding issues such as data privacy, algorithmic bias, and the environmental impact of
digital infrastructure [IT]. Overall, multidisciplinary and transversal skills and mindsets will be
a priority [IE].

Co-funded by
the European Union

232




Digital ’

ustainability

Skills for Europe’s Twin Transition

7.4.5 Education & training needs now

7.4.5.1 Reshaping traditional education?
Many panels begin the discussion by noting that sustainability receives little or no attention in
traditional education [BE,BG,IE,IT]. In many panels, experts therefore call for some form of action
on the part of formal education [BE,BG,HR,FR,HU,IE,ITRO].

It should be a reform of curricula [HR], but the panels differ somewhat in the approach; that could
be a holistic approach, with full integration of sustainability in traditional courses and not a
simple addition [BE,FRHU], embedded as much as possible in full curricula across all subjects
[HU], since the subject of sustainability is holistic by nature and based on the fact that everything
is interconnected [BE], which requires a horizontal sustainability mindset [HU]. It could also be an
evolution from traditional models to interdisciplinary curricula merging technology,
environmental science and business strategy [IT]. Actually, education needs to start at primary
and secondary school to be on the path to sustainability [HR,IE]. Overall, digital sustainability must
be part of education programmes, because students who go to school today are the ones who
will be in the labour market in the next 2-5 years [HR]. All this could happen gradually, as demand
grows [BG].

Others argue that it probably makes more sense to introduce separate courses/modules
[BGFRJE], e.g. a specialisation [FR] or an elective [BG] as part of a BSc programme, short-term
courses as part of a track at an IT academy [BG] or existing modules transformed to include a
more sustainable focus [IE]. This is considered a middle ground, as fully dedicated digital
sustainability programmes risk not being attractive to potential students unless the labour market
offers a significant number of such positions and this demand is clearly visible to potential
candidates [BG].

In one panel [FR], experts differ in opinion on this, debating the effectiveness of adding courses
to a curriculum versus a situation where sustainability is an integrated part of the full curriculum.
Some experts on this panel do not think that adding a few short, specialised courses after a study

can really make a difference [FR].

The importance of integrating real-world applications and case studies into educational
programmes [IE,IT] to give students a full understanding of how digital tools can be applied to

sustainability challenges, is also highlighted [IT].

7.4.5.2 A cooperative effort
Many panels indicate a need for some form of cooperation or synergy between education and

industry [BG,IT,RO] and government [BG,ITL
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This is driven by the idea that formal education could use support from industry and government
[BG]. The business sector could provide valuable insights into the skills and knowledge that are
most in demand so that the education offer matches the needs of the labour market. Education
and training providers need clearly defined requirements and professionals capable of designing
the materials and teaching them [BG]. Government support is considered crucial to encourage
companies and educational institutions to invest in sustainability education and training

initiatives [IT].

One panel [BG] goes into considerable detail about the elements needed to shape this and
distinguishes the following steps: (1) establish strong industry-education partnerships involving
universities, schools and academies, (2) identify and involve experts (who are already working
in the field and have accumulated enough experience, knowledge, contacts, etc. and are both
willing and able to pass that on to others), (3) create practical training resources and courses
that are essential for developing effective programmes, and (4) conduct at least one iteration of
such courses at all institutions.

Contributions from the experts involved in this process under step (2) can take different forms. For
example, designing courses, designing training materials, conducting training, ‘train the trainers’,
forming and maintaining a community of practice, assuming the role of evangelist, etc. Open
courseware can be developed according to the ‘by the IT sector, for the IT sector’ principle [BG].
Experts in another panel also mention the importance of train the trainer in particular to align
educational programmes better with market needs and to close the gap between universities

and companies [ES], but teachers or trainers that can teach others are difficult to find [ES].

Interdisciplinary curricula

Not a simple addition
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Part of an IT Academy track "Adding courses won't make a difference”
Government suppgrt Identify and involve experts from the field
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Full integration of sustainability
» Sustainability elective

Traditional education must change
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Reform of curricula
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Figure Word cloud of digital sustainability in traditional education (short term)
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7.4.5.3 Urgent training need
Alongside this call for action on formal education, experts on many panels stress the urgent need
to reskill [BE,BG,HR,IT,RO,SI] and upskill the existing workforce [BGES,IE,TNL]. They consider this
the best short-term option [HR] and more practical than setting up dedicated academic
programmes [BG].

In general, experts suggest that this should take the form of short training courses [BG,FRIE,IT,SI]
with certifications [BG,HR,FR,IE,SI] or micro-credentials [HR,ESFR,IE,SI]. The latter are considered
essential in this field [SI], matching the training needs in this field [ES] and also easy to keep up-
to-date due to their small size [ES]. These could be micro-credentials for a specific sector or

interdisciplinary ones [Sl].

Training the existing workforce should be started carefully [BG,SI|, with small steps and 5-6
trainings in 1 year [SI] and it is said that training should be incremental [BG]. The necessity for
continuous learning and professional development (CPD) is highlighted [IEIT], as digital

technologies and sustainability practices evolve, professionals must regularly update their skills

[IT].

7.4.5.4 Different types of training and different target groups
In many panels, experts distinguish between different types of training [BE,BG,ESHU,SI|.
Mentioned are:

(1) (short) awareness-raising training [BG,HR,NLSI],
(2) basic training on fundamentals [BG] and

(3) more advanced training for experienced professionals [BG]. This could be tailored training
in digital sustainability for specific, already existing roles [BE,BG,ES,SI], to equip professionals with
the skills they need to incorporate sustainability into their daily responsibilities [ES].

Some panels express the need for basic sustainability and climate change training for all
employees [BG,ES,SI] to build a culture of sustainability within organisations [BG]. However, there
is a footnote on awareness-raising training®, that there should be a follow-up on the practical
implications in the workplace [FR] and that to go further, MOOCs, trainers or independent
consultants could be used, to train people more precisely on different skills and professions [FR].

Also mentioned is training for leaders [ES], managers [BEES,IE], the C-suite in general [IE] and HR
executives [BE], to get these people involved in the topic and explain what it means specifically

13 There are already several awareness raising trainings available, like
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for them [BE]. Actually, all team leads, unit managers, senior managers and directors will need
short training courses on sustainability [IE]. Experts suggest short upskiling masterclasses with
access to case studies of best practices that could be supported by skills pathways and courses
for decision makers [IE]. C-Suite training is considered critical as these are the people who need
to understand national and international sustainability policies and goals and the finance
required to execute those requirements internally [IE]. Higher education could develop these
training programmes for leaders [ES]. Experts also mention training for technical roles [BE,BGES],
such as data engineers [BE], software developers and engineers [BG| and other IT professionals
[BE]/ specialised technical profiles [ES] to explain best practices in digital sustainability and to
leverage their technical skills to integrate sustainability. For example, an organisation typically
with a CTO or a facilities manager or smaller companies with an operational manager, will
anticipate immediate training needs for these individuals [IE]. The courses these people will follow

will focus on sustainable IT and mainly the hardware [IE].

Experts differ on the point of how specialised those trainings must be. For example, for some roles
some experts think that general sustainability education, may suffice, enough to understand the
basics [HU], like a sustainability data scientist [HU]. It is even suggested that it is better to train
managers to formulate sustainability related quests to data analysts, than training the analysts
themselves. They will perform the query provided to them [NL]. On the other hand, others state
that sustainability data architects will need to have high level of knowledge in sustainable IT
[BE]. For other roles, experts expect a growing need for dedicated, more in-depth training [HU]
for professionals working in specialised fields such as energy efficiency, waste management, and
social sustainability [HU]. The importance of upskilling existing workers rather than hiring new
employees is emphasised, as it allows companies to build on their existing knowledge and
experience [IT], study plans for employees and managers are important to have in the company
[ES].

Several panels also state that training should have a multidisciplinary approach [BE] to bridge
different disciplines. Training could either be delivered by a dedicated in-house trainer [BG] or
through shared roles between departments [BG|. Support from senior management is seen as

a prerequisite for success [BG,Sl].

Experts expect that there is likely to be little demand for advanced training in the first few years.
After more years and if interest in the field is still high, demand for advanced training can be
expected to increase [BG]. It is also expected that SME’s will partly use external consultants and

partly need to train their own staff [FR].
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There are pleas for training to be delivered not only in universities [BG], but also in schools [BG]/
primary [HRIE] and secondary education [ES,E] and other educational institutions [BG].

It should also not be forgotten that besides knowledge of sustainability practices, also sector-
specific knowledge is heeded. This means that someone working in the sector could be upskilled
on the part of sustainability, or someone outside the sector with knowledge of sustainability has

to acquire sector-specific knowledge [Sl].

L. Training for C-suite L. . .
Training for managers  Tailored training for existing roles
Continuous learning and professional development training for software developers

Basic lrammF on fundamentals
Low demand for advanced training in coming years Follow-up on awareness-raising ("a‘””_‘g

Training for facilities/ operational managers C e rt i fi Cat i 0 n S U p s kI ll' ex IStI n g WO rkfo rce
Skils pathways e g for o Smcutven Micro-credentials

Cs, trainers or independent consultants

Support from senior management Tinngtor ke enaineers D ff@r@nt types of training

se studies of best practices

Training fOI’ techniga! I‘O[éas Short upskilling masterclasses
(Short) awareness-raising training

Growing need for dedicated, in-depth training  Shared roles between départments
Training for leaders

Reskill existing workforce Shorttraining courses

Basic training for all employees

Training for decision makers

Figure Word cloud of digital sustainability training (short term)

7.4.5.5 Key skills for training
Experts also list key skills that should be included in training programmes: understanding
environmental regulations [BG|, sustainability reporting [BG|, data analytics [IT], systems
thinking [IT], sustainable design principles [IT] and the use of advanced technologies [BG| such
as Al [BG], 1oT [BG], AR/VR [BG].

Courses and certification preparation in loT, Cloud Computing, Edge/Fog Computing and AR/VR
are essential for software developers and engineers in the field of sustainability [BG]. Training in

AR/VR enables them to design innovative simulations and interactive tools [BG].

Upskilling and reskilling initiatives for the current workforce are considered especially important
in data analysis [IT], sustainability consulting [IT], facilities management [IE] and operations
management [IE,IT].

Also, software developers and engineers can be trained on sustainability issues to leverage their
technical skills for sustainability integration [BG|; and the same is true for system administrators
[FR]. In general, training the existing workforce is important [FR]. Users also must be trained in

the use of these solutions [FR].
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In the next two years, it is important to make people aware of the way their actions contribute to
sustainability and sustainable business, and how digital skills can support that. Then develop new

skills and upgrade existing ones for the long term [HR].

7.4.5.6 The future ...
In the coming years, more clarity is needed on what sustainability means and how it can be

implemented. Currently, there is no standardised ‘formula’ for sustainability and it remains

unclear what it will look like in the future [RO].

Meanwhile, fostering a mindset in which ethical considerations play a role when deploying
technology is crucial [IT] and a continuous development of digital sustainability skills among
employees will be necessary for an effective implementation [BG] and gradually shaping
employees’ mentality towards openness, embracing digital change, and adapting to the new

environment [RO].

7.4.6 Education & training needs in the future

7.4.6.1 Specialised training
In the long run, many experts expect there will be a demand for tailored training for various
functions in specialised areas [BEBG,ESHU,IEIT]. Professionals must be equipped with both
technical skills and sustainability skills [IT]. It is even suggested to standardise these trainings,
to streamline onboarding processes, customisation and development of products and services,
and provide opportunities for collaboration across countries and industries, including the

education sector [BG].

The target groups listed are: human resources [BG|, procurement [BEBG], leaders [ES], C-level
executives [BG|, management [BE,BG] and technical functions [BG], like software developers
[BG].

Experts mention a range of possible topics for these specialised training courses:

e Business topics [BEBGEITSI]: sustainability consulting [ITSI], green project
management [IT], sustainable IT procurement [BEBG], sustainable supply chain
management [BE|, sustainable cloud computing strategies [IE|, new green business
models in the cloud [IE], cloud vendor management [IE]|, green marketing [IE], circular
economy [IE], and sustainable finance [IE];

e Technical topics [BG,IE,IT]: sustainable infrastructure design [IE], sustainable application

development [IE], sustainable product design [IT], renewable energy technologies [IT],
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programming [IT], data management [IE] and data analytics [IE,IT], cloud performance
optimisation [IE] and Al-driven solutions [BG];

e Sustainability topics [BEHR/ITNL]: fundamentals of ecology [HR], EU policies and
regulations [HR], understanding sustainability data [NL|, energy efficiency [HR],
circular economy models [IT|, waste management [HR], environmental analysis [IT],
planetary limits [BE], rebound effects [BE], impact transfers [BE]|, carbon accounting &
scopes [BE], carbon neutrality [BE], globalisation [BE], macroeconomics [BE] and ethical
considerations to ensure responsible decision-making [IT].

Besides this specialised training, there is a need for a general sustainability training for all
employees [BG|.

Experts provide some additional details:

e A differentiation must be made between training basic and advanced technical
knowledge and skills [HR];

o Software developers are expected to keep their skills up to date on new Al-driven
solutions [BG]. Particularly they must be flexible and adaptable to change to stay updated
and incorporate new technologies in their work practices [BG];

o Awareness of the supply chain (social and ethical aspects) should be part of the training
in sustainable IT procurement [BE].

o Ethical considerations should be incorporated into training programmes. This includes
understanding issues such as data privacy, algorithmic bias, and the environmental
impact of digital infrastructure. A strong ethical foundation is essential for ensuring that
professionals are equipped to navigate the ethical implications of their work and that
digital advancements align with broader sustainability goals [IT].

e Training programmes should incorporate leadership development modules that focus on
strategic thinking, communication, and stakeholder engagement, as effective
leadership is crucial for change and fostering a culture that values sustainability in the

organisation [IT].

In one panel the experts have different opinions on upskilling [NL]. Some of the experts argue that
it is not necessary to have all the expertise in-house, nor is specific training and in-house
training needed; it would be enough to have an understanding of the dynamics, requirements
and relevance of the digital sustainability transformation, requiring an understanding of ‘BLT":
Business-Legal-Technical and human rights [NL]. The only upskilling need these experts see is

one to understand sustainability data, in the light of the collection and analysis of more data
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and other data points by financial planning and control departments due to legal requirements
[NL].

7.4.6.2 Continuous learning and professional development
Even when experts feel that long-term training needs are difficult to predict [ES], they stress the
importance of fostering a culture of continuous learning and professional development (CPD)
[BG,ES,IE,IT]. This is considered essential to retain a well-trained and skilled workforce [ES] and
experts even argue that mandatory continuous training should become the norm for all
professionals, regardless of sector, to keep their skills up-to-date and relevant [IT]. This
mandatory training can be implemented through government policies, industry regulations, or
company-level initiatives [IT]. Companies will have to invest in continuous training to ensure

employees can adapt to the new required skills [IT].

Sustainability topics | _
Basic and advanced technical training Training for C-suileTEChn |Ca|. top ICS
Tailored training for existing roles
raining for technical rolec B u S I n ess to p I CS Technical & sustainability skills ™ Standardise training

ini Human rights
e Training for HR Understand digital sustainability transformation
General training for all employees

Mandatory continuous trainin . Training for management
Y . . g Business-Legal-Technical
Ethical considerations

Training for leaders o Understand sustainability data
Training for procurement

Continuous learning & professional development

Leadership development

Figure Word cloud of digital sustainability training (long term)

7.4.6.3 Formal education
Regarding formal education, experts expect a strong call for formal education pathways and
comprehensive degree programmes in digital sustainability [BG], with development of
dedicated BSc and MSc programmes [BG] and dual-masters [BE], that combine sustainability
with any other expertise, for example a master's in Eco-Design after an IT bachelor, resulting in
qualifications like a sustainable legal expert, a sustainable IT architect, a sustainable
communications expert, etc. [BE]. Secondary and tertiairy education play an important role in
this respect [BG] and education in general is fundamental to equipping individuals with specific
competencies, raising awareness about the importance of implementing sustainability and to

the adoption of digital sustainability overall [RO].
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In addition, it is also argued that the basics for (digital) sustainability skills and principles
should be present in any education and professional training at all levels [BE,BG,HU], including
secondary education [BGHR], so already from an early age [BG]|, integrating sustainability
principles into entire curricula [HU], focussing on creating new professionals [HR]. This holistic
approach will ensure that students from all disciplines develop a sustainability mindset and
consider the environmental, social, and economic impacts of their future professional activities
[HU].

Overall, the hope is expressed for a switch from the current approach of training people in IT and
making them aware of environmental issues to a reverse situation of explaining how IT works in

order to use it as a tool for positive and lasting impact [FR].

Practical experience during education and training is considered very important [HR]. This can
be implemented in several ways, for example through internships [BE,IT| and apprenticeships [IT]
within companies (internships are even considered a must [BE]), using regularly adapted learning
outcomes based on practical experience [HR], situational learning [HR] and mentoring to monitor

employees' adaptability [HR].

7.4.6.4 Cooperation

Experts point to the importance of effective collaboration between companies and academic/
training institutes [BG,IT|/ public sector [RO], although it is stated that successful examples
remain limited [BG]. Such a collaboration will ensure that curricula are aligned with the evolving
needs of the labour market, including providing feedback on required skills, offering internships
and apprenticeships, and possibly co-developing training programmes [IT].

One panel suggests the formation of an advisory board with academic members to advise on
sustainability decision-making [RO]. The experts argue that the academic environment should
continuously promote cross meta-skills and research institutes should help develop new digital

and sustainability solutions [RO].

7.4.6.5 The future: collective well-being or a ‘sustainability debt’?
An IT sector expert expresses the dream of supporting the elevation of collective well-being
through sustainable practices [IT]. This sentiment underscores the growing importance of
sustainability in the business world and the need for training programmes that can equip
professionals with the necessary skills to bring about positive change [IT]. Long-term transition
requires a change in attitude and behaviour [RO]. So, it all comes down to the essential question:
Are people willing to change their behaviour? [NL] They might do so when they realise that any
current compromise regarding profit over sustainability will later have a detrimental effect with
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unintended consequences and they might end up with a sustainability debt [RO]. Then finally
and hopefully, the discourse will have evolved as well from a focus on sustainable digitalisation
to digitalisation for sustainability.
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7.5 Annex Summary of national expert panels

7.5.1 Summary of national panels on current role needs

Belgium | Following the Corporate Sustainability Reporting Directive (CSRD), Belgian experts expect a rise
in demand for people who can generate sustainability data. This means a rising demand in
particular for data architects and data analysts for creating systems, organising data, reporting
and measurement, having a high level of knowledge in sustainable IT, including ethical data
engineers for smart, ethical and inclusive data gathering (to mitigate biased information).
Sustainability data analysts are needed if companies opt for in-house sustainability solutions.

It is expected that there will be no specific effect on the demand for sustainability software
engineers; as they can continue to design software regardless of its purpose.

A digital sustainability strategy and governance mechanisms can be prepared either by an
internal lead or an external consultant. Ideally, this should be done before the manager and
engineer start their work. However, due to various constraints, this does not seem to happen,
including the coming into force of the CSRD and having to comply with reporting requirements.
As a result, there is no time to draw up a good overall strategy and governance before
environmental data has to be collected.

Bulgaria | Bulgarian experts mention the challenges Bulgaria is facing, particularly in traditional industries
like construction and manufacturing that are less aware of digital sustainability and are lagging
behind in digitalisation. However, in general, many companies lack internal assessments to
identify the need for digital solutions and corresponding skillset. This could change by legal
requirements. Experts also call upon Bulgaria’s IT industry, that should develop internal
sustainability policies first, then assist other sectors, leveraging Bulgaria's natural appeal. As for
the digital sustainability roles that do exist, experts remark that they tend to be narrowly
defined, missing broader strategic integration and continuous skill development.

Experts also point out the difference between the public and private sector; roles in the public
sector tend to be more compliance-focused, while the private sector prioritise roles that drive
innovation and operational efficiency. Early adoption of green practices could provide
competitive advantages. In this respect, the digital sustainability lead, manager and consultant
are essential when it comes to effective implementation.

Experts agree on the fact that digital sustainability roles related to data processing & analysis
and development & operations should not be considered separately but must be integrated
within their existing counterparts, either as an extended skillset or as an advancement level.
These professionals already possess the necessary technical skills, and with appropriate
education, they can effectively integrate sustainability into their work. Additionally, other
existing roles should also adopt skills and principles relevant for digital sustainability.

Croatia As with Al, Croation experts find it difficult to say what will happen in the coming years in the

field of digital sustainability.
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Right now, many organisations are in the process of complying with European requirements
regarding the delivery of their ESG data. Companies are performing a balancing act between
this EU requirement, customer and user requirements, the organisation's ability to recruit staff
in digital sustainability roles, impact on operational processes and available budget. For many
organisations, employment in these roles is a pure luxury that only larger companies can
afford. Therefore, the estimate is that this will not change much in the next two years; within
organisations, there will be just 1 or 2 people with tasks in digital sustainability; monitoring the
needs and state of digital sustainability and, in particular, ensuring compliance with EU
regulations.

Estonia Currently, Estonian experts do not observe a shortage of general sustainability understanding
within companies; however, the role of digitalisation in sustainability needs more focus. Due to
ESG requirements, there is at least one person who oversees these aspects in a company.
They point out that sustainability is a complex and abstract topic, with significant challenges in
making these concepts clear and actionable within organizations, involving a philosophy of
using resources sustainably and efficiently, often driven by European regulations.

The experts expect a demand for the following roles: a data analyst with sustainability
expertise; focussing on analysing and leveraging data to support sustainability initiatives, a
sustainability manager; within the leadership team, being responsible for overseeing
sustainability efforts and ensuring they are integrated into the overall business strategy, a legal
framework specialist; a legal expert who can navigate the evolving legal landscape and ensure
compliance, a consultant in sustainability; providing expert guidance and support on
integrating sustainability into operations and sustainable data engineers; designing and
implementing data systems that are both efficient and aligned with sustainability principles.

France In France, experts discuss whether digital sustainability skills should be added to existing
positions within the organisation, or that a number of separate positions have to be created.

In particular, environmental managers and ESG reporting managers are expected to be in
greater demand. Functions in which technical aspects will be united with management aspects.
Reference is made to issues related to responsibility and sustainability specifically in the field of
Al. This is also reflected, for example, in the Al Act and ISO standards, such as ISO/IEC 42001 on
Al Management systems.

Demand is also expected to rise in supply of jobs in the area of sustainable smart cities. Here, a
broad range of many different functions is needed, jobs related to lIoT, sensor networks,
environmental quality measurement and data processing and analysis.

There will also be more demand for people who can interpret legislation. SMEs will hire digital
sustainability consultants for this, or train their own in-house staff in sustainability skills. The
effectiveness of sustainability managers telling others what they are supposed to do is
questioned. Experts think it is much more important to train digital sustainability skills in people
in existing roles, to develop an environmental viewpoint. They see the need for all kinds of

other positions to also have sustainability skills. This applies both to technical IT staff, such as

system administration, process automation; and other roles in the organisation, such as digital
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marketing, public procurement, asset management, project management and product

management.

BOARD NOTES: ¢ Eco-manager of Al-related management systems (ISO42) e Jobs applied to digital cities,
water management, loT, material flow management, data security, etc. ® Assets Managers hardware
impact (procurement and usage) ® Administrators of asynchronous and decentralised work systems e
Process optimisation / automation - footprint reduction ¢ Reporting Project / product managers ¢ Green
Data Manager e Digital solution eco-designer (for architects and developers) ¢ Energy Efficiency Engineer
CSRD Manager e Circular Economy Specialist ® Environmental impact measurement manager ¢ WEEE
Management Specialist ¢ Green Software Developer ¢ |10T for Sustainability Engineer e Environmental Risk
Analyst e Head of frugal Al e Legal specialist, regulatory and standards watch e Digital Sustainability
Marketing / Communication ¢ IT ESG Manager ® Sustainable Cloud Architect

Germany |For the short term, German experts discuss the demand for sustainability-related roles in the
market and how the demand is shaped by the overall company’s culture. The discussion also
dealt with how introducing new roles will be mapped to existing positions and how the sectoral
differences can be a deciding factor when it comes to the understanding of roles. Experts differ
among themselves about the differences between the need for these roles in the public and
the private sector. One expert sees a clear demand for digital sustainability manager profiles
especially in the public sector. Another expert does not see much difference between the
private and public sector; this merely depends on the sector: There is a sectoral focus on
sustainability ecology, in which there is such a difference in roles between sectors especially for
upskilling, however in other sectors, the differences between private and public sectors are not
significant. Besides sector, also company size plays a role in the demand for sustainability jobs:
bigger corporations would always have a variety of jobs which are more directed to, for
example, specific technical sustainability skills. This is dissimilar to smaller companies which
usually have more generic job descriptions. Consultancy jobs are expected to be in demand in
this field. Overall, it is expected that roles won’t develop into jobs in the coming years, as they
are evolving rapidly and need constant training. Rather, it is expected that sustainability
practices will be woven into existing IT jobs.

Hungary |Hungarian experts see definitely a need for several roles in the area of digital sustainability.
They mention a sustainability leader, who can develop strategies and a manager to can
implement them. Additionally, they also see a need for business analysts, who understand the
sustainability (reporting) process and have an insight into tools and solutions and data
scientists, to continuously monitor and analyse the data.

Another role they discern and consider key to the implementation is the role of someone who
is responsible for the communication regarding the concept of sustainability, dedicated to
improving this area within the company, engaging and informing other employees, including
the decision makers; possibly operating in cooperation with HR; a (digital) sustainability
champion (latter term added by author of the analysis). In the long term, this approach could go
hand in hand with a sustainability change management role to support the transition across

the whole organisation.
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Also, the software developer for sustainability plays a key role, as sustainable software
practices can optimize code and infrastructure to reduce energy usage that reduces the carbon
footprint. Likewise, also the tester in development and operations must have sustainability
skills.

In the short term, one expert foresees that these roles will probably be integrated into existing
positions to ensure digital sustainability is a key focus. Completely new jobs fully dedicated to
digital sustainability, as they may sound appealing for marketing and branding purposes are
considered unlikely to materialise without strong incentives. Also, digital sustainability roles will
likely be seen within large corporations. SMEs might not adopt these roles unless specific
funding or grants are available. In both large corporations and SMEs, these roles may not have
long-term sustainability unless they provide cost-effective and efficient solutions. Initially, there
may be strategies aimed at digital sustainability, but their longevity will depend on how well
they are integrated into overall sustainability strategies.

Ireland Irish experts expect sustainability to become an organisation-wide responsibility, regardless of
organisation size and sector. They also consider it imperative that technology stacks whether
owned or outsourced are utilised in a more climate and sustainable friendly way. External
motivation will certainly help, such as national policies and financial incentives from the
government, e.g. a system of sustainability vouchers for companies to undertake feasibility
studies.

The C-Suite has a critical role as they need to understand national and international policies and
goals, so they can translate this to their own company’s context. Due to regulations, they
suddenly must administer the task of reporting on ESG KPIs/Metrics. In large companies where
decisions are taken centrally, they cannot just create job roles/profiles locally as it is all part of
a larger process.

Currently, sustainability roles in organisations either do not exist, or just one person from a
from a facilities/operational team has been assigned the task. The latter is then merely a
window-dressing measure to tick off the box of the ESG reporting. Experts point out the danger
of over regulation and not hitting the intended objectives. Currently, companies do not have
budget available to create separate digital sustainability functions. There is no clear USP or
commercial benefit. This is especially true for SME’s. So, current staff will have to perform tasks
in this area and no major changes are expected for the coming years.

Italy Italian experts note that the growing recognition of sustainability is driven by regulatory
pressures, consumer expectations and the need to address climate change. They also indicate
that many industries are still in the early stages of integrating digital tools with sustainability
goals. There is however a broader industry trend towards embedding sustainability into core
business operations. For businesses that want to differentiate themselves from their
competitors, the integration of sustainability principles can be a means to enhance their
reputation and competitiveness, while facing increasing pressure from stakeholders.

Several participants state that this trend will not just lead to the creation of new roles but will
also redefine existing positions, with the inclusion of sustainability competencies in traditional

IT roles. They anticipate a considerable rise in demand for roles that integrate sustainability
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with digital capabilities, with a focus on consultancy, operations, and data analysis, indicating a
shift towards more data-driven decision-making processes in sustainability efforts, such as
sustainability consultants, data analysts, and green operations specialists. There will be a need
for interdisciplinary roles, such as Digital Sustainability Managers or Environmental Data
Analysts, who can bridge the gap between technology and environmental stewardship. Industry
should collaborate to establish standardized role definitions and competencies.

Nether- In the Netherlands, the experts debate on the importance of understanding socioeconomic
lands paradigms, shifts in thinking and business models that is needed for organisations to
understand their sustainable transformation. One needs to incorporate sustainability thinking
to raise aweness for reaching non-monetary goals, not also for the company.

The economics of data will become important and there will be a need for an ESG-business
strategist role.

Further, experts discuss the need to have all digital sustainability skills in each person, or are
these skills role-dependent? Should everyone have digital sustainability capabilities or is it more
a boundary spanning role at every department? This person is responsible for digital
sustainability across departments. The multi-disciplinarity of this role is also emphasised by
considering them as T-Pi-M shaped professionals, where the M consists of digital, sustainability,
and legal aspects. Besides technical aspects, behavioural aspects are equally important in this
role.

It is stated that it is more important to train managers to formulate sustainability-related quests
to data analysts, than to instruct the data analysts themselves.

Being a sustainable organisation, or having this image, does help to attract new staff: young
people like working for an organisation that has this image of being sustainable.

Romania |Romanian experts point to the ambiguity surrounding the concept of sustainability. They
express the need for a clearer legal framework. Each company should have a specialist with
expertise in the specific legislative framework. Currently, companies have very little know-how
on digital sustainability.

When it comes to sustainability, large organisations play a crucial role. Smaller organisations are
much more concerned with survival and rather put profit before sustainability.

Experts expect rising demand for consultants that support decision makers in their
sustainability decisions and act as gatekeepers; filtering incoming offers and selecting the best
ones.

Demand is also expected to rise for digital experts; systems engineers and digital
transformation experts in general. Here, according to experts, the social aspects of digitalisation

should also not be lost sight of; the 'do no harm' principle, which is also part of digital
sustainability.

Slovenia | Currently in Slovenia, the roles of the (digital) sustainability transition advisor/consultant and
of the (digital) sustainability manager are relevant. This is especially true for large companies,

which employ a sustainability manager responsible for ESG reporting.
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There are many SMEs in Slovenia, and for SMEs, however, ESG reporting is a big challenge. This
could be solved by training a pool of digital sustainability consultants, who could then be hired
by SMEs. On the other hand, there are sector specific topics that need to be taken into account
as well.

It is also argued that the social aspect of sustainability is often forgotten. If a company really
wants to compete, it must have someone with a holistic view on sustainability.

There is an awareness of sustainability among the companies’ customers that forces companies
to put the topic on the agenda. Currently, employees within ICT companies are gaining
knowledge on sustainability. Experts consider this the first phase in what could become a bigger
process.

Spain In Spain, sustainability is an emerging concept and the demand for people in (digital)
sustainability roles is rising slowly. There are many SMEs that have more trouble moving along
in this than large companies. It is also unclear exactly what sustainability in IT means and how
this should then be translated into roles. Currently, many organisations have no real internal
policy on workplace sustainability. Teachers that can teach others in this topic are very
important, but are scarce.

The demand for digital sustainability roles is expected to rise if regulation intensifies. Experts
think that digital sustainability roles will not become separate functions, but rather will be
assigned to existing functions. The leadership role is important to guide others in this.

Experts note an emerging demand for consultants in sustainability and possibly data
processing and data analysis experts. In any case, roles should be transversal and
multidisciplinary and promoted by top management.

7.5.2 Summary of national panels on future role needs

Belgium |In the long run, Belgian experts see a need for profiles that combine expertise in environmental
science with knowledge in other fields (i.e. HR, accounting, legal). They will be a mix of already
existing managerial skills and new sustainability skills.

Ideally, they should possess the skills to become digital sustainability consultant, sustainability
data scientist, sustainability solution designer, software developer for sustainability and
sustainability business analyst.

Among SME’s there will be a demand for digital sustainability consultants, being more cost-
effective for them than in-house experts. Demand for (digital) sustainability roles will come

from sustainable service providers and from larger companies, especially for sustainability
business analysts, due to legal obligations.

Bulgaria | Bulgarian experts emphasise the growing importance of digital sustainability roles driven by
regulatory requirements, technological advancements, and the need for comprehensive

integration of sustainability across all organisational functions.
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They highlight several drivers that they expect to stimulate the demand for digital sustainability
roles, such as EU regulations (e.g., digital product passport) and policy (e.g., EU Green Deal), the
integration of Al and machine learning into sustainability strategies and the digital
transformation trend in general (e.g., big data, digital twins). But also meeting customer and
shareholder expectations, and attracting employees who prefer working for sustainability-
focused firms are aspects that play a role.

Specifically, compliance with European and international sustainability reporting standards, like
the Non-Financial Reporting Directive and the EU Taxonomy, is creating a need for roles such as
digital sustainability leads, managers, and consultants.

In their opinion, sustainability itself is a transversal skill, that should be integrated into all roles
and processes within organisations

Croatia Experts in Croatia expect a rising demand for people in digital sustainability roles. Companies
will necessarily have to adapt, both to the laws and to the demands of their customers.
Currently, there is a great demand for sustainability officers and managers and similar roles in
order to stay compliant with regulations. However, sustainability is not a topic that should be
dealt with by just one person, but it is a topic that should be addressed at the level of the entire
company. It should primarily be dealt with by the executive board, and then by the people
below.

Experts expect an increase in demand for employees in digital sustainability roles as a result of
the development of tools and the growing importance of the digital sustainability topic.
Important aspect of those roles is analysing the comparative advantages of sustainable
solutions. In 10 years, digital sustainability will be business as usual.

Estonia Regarding the long term, the Estonian experts expect a demand for professional experts who
can offer specialised knowledge and consultancy services, due to the introduction of new
regulations.

France In the longer term, French experts foresee the need for several roles related to sustainability:
Firstly, a central key managerial role without in-depth expertise, but who can connect the dots;
then someone with in-depth knowledge of environmental and social impact factors and
thirdly, analysts for solutions proposed in sustainability programs. The CIO will play a more
active role because there will be more sustainability programs and action plans.

One of the experts stresses the importance of a person that understands impact factors,
particularly in relation to the supply of materials and equipment according to the geopolitical
situation. This expert calls for a reintegration of the material and physical dimension related to
aspects of proximity, localness and the analogue as opposed to the trend of digitisation and
dematerialisation. Only an awareness of the analogue infrastructure behind the digital level will
lead to a change of focus and of business models. Experts argue that only with this change in

the discourse, the digital can become truly sustainable.
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BOARD NOTES: ¢ Global digital manager ® Risk manager (procurement, impact factors, etc.) e Digital
medicine e Digital city: modelling water, air and soil quality, optimising flows in healthcare services,
transport flows, etc. ® Systems administrators trained in hardware impact & resilience e Digitisation/
Automation with a view to dematerialisation  Transformation of business models to take account of the
analogue: resilience, proximity, circular economy e Intelligent Energy Systems Architect e Analyst of
solutions for steering the company's sustainability programme

Germany |Inthe long run, German experts discuss the impact of EU regulations, e.g. DPP (Digital Product
Passport) on digital sustainability jobs. Compliance will become an important topic. Relevant
roles will combine IT and management. One expert foresees that all three roles’ categories
(management, data processing and development) will probably be equally important in the long
run, while another expects roles related to data processing and analysis and development will
be the most needed and crucial roles in the future. Another thinks that roles is in both
management/ consultancy and data development/ analysis will be in demand most. Overall,
roles in all three categories will be needed. The experts agree that there will be more
standardised digital sustainability roles and that IT is going to be used as a vehicle to achieve
sustainability, with a large demand for consultancy roles, together with data analysis.

Hungary |According to Hungarian experts, the demand for digital sustainability roles is expected to
remain high and will continue to grow in the long term. Experts foresee that organisations will
increasingly recognise the importance of sustainability in their operations and sustainability will
be integrated into all business functions in the long run. In particular, they mention digital
sustainability leads and managers and add skills to particular existing roles, like developers and
data scientists.

It is also pointed out that the long-term demand will likely depend on the demonstrated
benefits of digital sustainability in driving business improvements and competitiveness. This
means that digital sustainability roles could become more embedded within corporate
structures if these roles prove their value in efficiency and cost-effectiveness and businesses
realise the long-term benefits. However, the persistence of these roles will require continuous
adaptation and commitment from leadership.

Ireland The Irish experts expect that sustainability in relation to descriptions of job vacancies in ICT will
become more prevalent; they foresee specifically a substantial increase in the demand for ICT
sustainable software developers/administrators/architects. Also, that companies will be able
to attract talented employees by showing they value sustainability, CSR, etc. as there is an
emerging trend amongst those entering the workforce for the first time on the alignment of the
organisation’s culture and values to their own personal requirements.

Italy Italian experts expect new roles integrating digital and sustainable skills to emerge over the
next five years. These will include environmental data analysis specialists, sustainability
consultants, and green project managers. As the demand for these roles grows, companies will
need to adapt their hiring and training strategies accordingly.

Then, the discussion in Italy focused on skills and education. These aspects will be addressed in
those sections.

Nether- Dutch experts state that there may be a need for a new C-Level role, a Chief of Execution (CoE)
lands someone who oversees transformation and cross-departmental or even cross-organisational

alignment changes, this may include overseeing the redesign of business processes.
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There will be a growing importance of understanding what data is needed for twin transition in
ecosystems, so a new field will be the ‘economics of data sharing’ in five years’ time. The
experts also expect new roles to arise as not all skills can fit into existing job roles that still need
to be carried out.

Romania |Romanian experts do not comment on many specific roles that will be important in digital
sustainability in the longer term. However, they do expect that there will be a decent demand
for digital sustainability functions. They mention a sustainability officer and a sustainability
champion; an 'agent of change,' someone who specialises in internal communication and can
effectively spread the message about sustainability.

They also indicate that sustainability is an important issue for young people. Experts stressed
the importance of education and training. These aspects will be addressed in that section.

For now, the expectation is that the next two years will mark a period of change for many
companies, which will adapt their processes and adopt artificial intelligence technologies. The

demand for digital sustainability functions will only become apparent after these years.

Slovenia |In Slovenia, the experts see an explicit need for a digital sustainability consultant; someone
who will work in ICT companies and in non-ICT companies alike.

Spain Spanish experts foresee an explosion in demand for more specific profiles and roles in
sustainability in ICT. This is especially driven by regulations, such as the digital product passport.
However, it is difficult to predict exactly under the uncertain conditions related to
developments in IT, such as Al. The one role they mention is a leader in sustainability in ICT.

Furthermore, they consider regulation the first step towards a much more encompassing
movement at a global scale towards sustainability.

7.5.3 Summary of national panels on current skills needs

Belgium |In the short term, reporting skills will be in demand, according to Belgian experts. Those with
reporting skills who prepare the reports are best combining these skills with the skills of a
sustainability solutions designer or sustainability software developer, as they need to
understand what to report on and how. While understanding regulations and the big picture is
necessary, it is not necessary to have a thorough knowledge of the law. They can get legal
assistance for that. Legal profiles will thus be needed in support roles to ensure compliance
with EU directives. In addition to these skills, eco-design and green coding skills are also
needed to build IT systems efficiently. This relates to technical specialists in the field of
sustainability. Data collection skills are also needed, especially when it comes to smart, ethical
and inclusive data collection to reduce biased information. Furthermore, experts see a need for
basic management skills, a multidisciplinary mindset and soft skills in general for any role in
sustainability. Two other personal traits are highlighted: empathy, as opposed to selfishness

that does not go hand in hand with pursuing climate goals and awareness, in the sense of

understanding their impact on sustainability and the principles behind it. Besides, knowledge
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of sustainable IT, to produce systems that are optimised with respect to both environmental
and business concerns will be needed for sustainable data architects. The internal lead or

external consultant must be skilled in producing the strategy and governance.

Bulgaria | Bulgarian experts note that the role of the IT professional is evolving and that several specific
skills are needed in the light of sustainability.

They consider the role of the IT professional essential in driving sustainability efforts and place
it at the centre of the action, implementing cross-functional teamwork. In the short term,
IT/digital specialists need to follow the sustainability trend and keep up to date with the IT
sector's carbon footprint. They should be able to assess their own company's digital footprint
so that in the longer term they can develop strategies and contribute to carbon reduction
plans. Key roles in digital sustainability are expected to emerge during this process.

They elaborate on sustainability-related skills, which they consider relevant for all IT/digital
specialists. They mention specific skills: expertise in data analysis, visualisation and effective
project management to make informed sustainability decisions and successfully implement
initiatives; a thorough understanding of environmental regulations, crucial to ensure that
digital solutions comply with legal standards and reinforce sustainability credentials; an
understanding of the impact of climate change with cause-and-effect relationships; and
familiarity with sustainable practices, such as life-cycle analysis and circular economy models,
to incorporate environmentally friendly approaches into digital solutions.

Sustainability software developers and engineers should master the following key technical
skills: 10T technologies, programming languages (e.g. Python, Java, C++), cloud platforms (e.g.
AWS, Azure), Edge/Fog Computing, data analytics and AR/VR development.

Strong communication and collaboration skills are considered essential for engaging
stakeholders and achieving sustainability goals. IT specialists must also have innovation and
problem-solving skills to tackle complex sustainability challenges with creative solutions.

All'IT specialists need anticipatory skills to introduce and manage carbon-neutral systems
within their organisations.

Croatia All Croatian experts stress the importance of sustainability, including digital sustainability skills.
Due to fast changes, they find it difficult to divide them into skills needed in the short term and
skills needed in the longer term. In general, experts see two phases in the digital sustainability
transformation: For the next two years, it is necessary to make people aware of their actions
and how they can contribute to sustainability and a sustainable business, and also how digital
skills can support that. After that, new skills can be developed and existing skills improved for
the long term. They call on education to develop skills for sustainability, in order to develop a
workforce that acts accordingly. In particular, they stress the importance of a skillset related to

a holistic and interdisciplinary design approach.

Estonia In their discussion, the Estonian experts highlight three main areas that are crucial for

advancing digital sustainability in the coming years. First, they consider the ability to design,
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implement, and manage energy-efficient IT infrastructures, such as servers and data centers, a
critical skill. This enables organizations to reduce energy consumption while maintaining high
performance. Second, the ability to develop software that is energy-efficient and minimises
environmental impact throughout its lifecycle emerged, a key focus. Finally, they emphasise
the importance of data analysis skills to make informed decisions that improve sustainability
outcomes.

France French experts agree that a combination of skills and an overall vision and approach are needed
to successfully implement digital sustainability projects. They see a need for interdisciplinary/
multidisciplinary profiles in digital sustainability, with skills in general management alongside
skills in different areas, e.g. marketing, communication and innovation, in order to have a
more global vision of different perspectives. Roles should also combine skills in different
categories, such as technical skills, strategic skills and intercultural skills. Experts argue that
managers should have some level of knowledge of technology, understand how technology can
be used and have the ability to develop sustainable solutions. A combination of skills in an
interdisciplinary/ multidisciplinary role is thus needed to manage this type of project and have a
global vision. System administrators or the person responsible for process automation should
have skills related to environmental viewpoint. Experts distinguish two phases: In the next 2
years, engineers are needed with skills related to the planning part of sustainability projects,
resulting in a strategy. After this phase, operational skills are needed for implementation. This
includes a project manager who understands the plan and its purpose.

They point out the importance of an even broader perspective: The whole value chain must
have tight processes to avoid waste. Agile ways of working automatically support sustainability.
Also, users/customers should not be forgotten in these processes and should be trained to use
these solutions. This means communication skills are also very important.

Besides, someone with an understanding of regulations and legal aspects in the area of digital
sustainability is also needed.

When it comes to technical skills, those related to smart cities will be needed, like 10T, sensor
networks, quality measurement, water, air and soil quality. Likewise, also the ability to
manipulate massive amounts of heterogeneous data. An understanding of the tools or
solutions to make smart cities more sustainable, will be needed for people in public
procurement. Skills in eco-design and electrical and electronic equipment waste are also

important in relation to managing the end of life of equipment.

BOARD NOTES: ¢ General Management ¢ Data Analysis and Big Data ® Marketing and Communications e
Coding, software development, machine learning ¢ Environmental Management e Statistical analysis of
massive data e Carbon assessment + understanding how to measure the main environmental impacts
Value chain analysis ® Measurement, analysis and reporting ¢ Communication and awareness-raising ®
Compliance: CSRD, EMAS, I1SO 14001, etc. ® Lack of understanding of the impact of digital technology:
Negative impact little or not understood + Positive impact almost never exploited  loT e Lack of
understanding of the term sustainability. Most often equated with environmental protection. However,
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there are big social themes, big resilience themes, big economic themes, in particular sharing, cloud... ®
Eco-design of digital products/services ® Treatment of WEEE e Circular economy e Carbon
measurement ¢ Responsible design of digital services (including Al) e Knowledge of environmental policies
and regulations e Training and awareness ¢ e-accessibility ® Environmental management control ¢
Economic and legal risk in ecological transition e Global risk analyst e Transposition of CSR risks into
banking and insurance risks

Germany |When it comes to needed skills in the short term, German experts see a need for skills related
to regulatory frameworks, data analysis, ESG reporting

One expert observes that there are many skills worth considering, like team management and
data analysis; but very crucial are skills related to change management. Other experts also
point out the importance of change management, in particular together with communication.
These skills are needed skills to engage employees towards sustainable behaviour and to weave
these practices in the corporate culture. There must be a flexible culture and an awareness of
cultural differences.

German experts agree on the importance of critical thinking and innovation. They observe that
currently, the focus is too much on the ecological and societal perspectives, and more work
should be done to support and investigate the economic side of sustainability. Digital literacy
was mentioned as a prerequisite. It is stated that it is crucial for a sustainability manager to
have some technical competence, such as data analysis. Strategic decisions and how they are
taken and improved are also important especially in relationship with product adaption and
design. Considering a data-oriented approach to designing and creating a sustainable secular
product is also important. Using Al in data analysis and processing is important. Being able to
deal with data and tools from different providers and understand how they operate is also a
crucial skill.

Hungary | For Hungarian experts, the skills required depend on the specific sustainability role.
Understanding CSR policies, ESG reporting, laws and regulations are important for digital
sustainability leaders and managers. For developers, the legal background is less important.
They should focus on energy-efficient technologies and ECO design.

Experts argue that understanding sustainability frameworks is important for all roles. The same
goes for essential soft skills, such as the ability to learn, strategic thinking, horizontal vision,
adaptability, credibility and personal commitment.

Experts explain that having a horizontal vision, that is being able to think horizontally, means
constantly relating one's actions to the company's overall strategic framework. A person skilled
to implement this at managerial level will be needed and someone who can communicate
sustainability properly to the members of the organisation, both to the employees and to the
decision makers. Business analysts must understand the sustainability process or reporting
process and have insight in the sustainability tools and solutions and how these could be
implemented. To introduce sustainability changes in a company, data needs to be monitored
and analysed continuously, so skills related to data science are needed. Optimising code and
infrastructure to reduce energy usage and developing energy-efficient software is a skill for
sustainability software developers.

One expert points out that there will be a shift in the focus from purely technical skills to a

broader understanding of sustainability as a set of values. The emphasis will be on how well
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professionals can integrate sustainability into their daily practices. For instance, roles such as
data scientists will need to reassess their existing processes and make changes that align with
sustainability goals. The challenge is not just acquiring knowledge but effectively applying it to
achieve these goals. Every skill set required for these roles will need to include elements that
ensure the achievement of sustainability goals. This indicates a shift towards a more holistic
approach where sustainability is not just an add-on but an integral part of the decision-making
process in various roles.

Ireland All the Irish experts agree that multidisciplinary and transversal skills and mindsets will be a
priority. They also expect a rising demand for the use of technology in a more
climate/sustainable friendly way and this is where sustainable software and sustainable ICT
skills are required. Appropiate use increases the lifetime of hardware, leading to cost
reductions. Also, new sustainable software coding skills are required; a better understanding
on how code interacts with infrastructure, end users and telco.

Experts foresee a massive demand for ICT/digital skills to support the decarbonisation of the
energy and transport sectors, related to the intensifying application of heavy metals for green
purposes, like EV cars and wind turbines.

Italy In Italy, experts stress that the digital and sustainability transition is a crucial challenge for
European companies, especially SMEs, which need to adapt to this changing market. They stress
the need for a strategic approach to support companies, from SMEs to large enterprises, in
achieving sustainability and digitalisation goals. Experts agree that developing a new strategy to
build the necessary skills for the labour market is crucial, as current gaps need to be addressed.
They expect traditional IT roles to evolve and include sustainability competencies, such as
energy-efficient computing or sustainable data center management, with professionals that
are not only adept to using digital technologies but also having a deep understanding of
environmental and social impacts. There will be a need for professionals who are skilled in
utilising digital tools to meet sustainability goals, including leveraging data analytics to track
and reduce environmental impacts, implementing digital solutions for sustainable supply chain
management and utilizing technology to enhance energy efficiency.

The discussion is moving towards training the existing workforce. These points are addressed in
that particular section.

Nether- | Among Dutch experts, the debate focuses on the question of who exactly should have digital
lands sustainability skills. Does everyone need all twin transition skills, or does it depend on the role?
And should there be so-called ‘boundary spanners’ in every department? People in these latter
roles need to be able to collaborate in a multidisciplinary way. Experts point out that
behavioural competences are easily overlooked; situational awareness and understanding
interdependencies are important. Collaboration, communication, sensitivity and

organisational awareness are also mentioned.

Romania |Romanian experts argue that companies should focus on effective leadership and fostering
positive attitudes to enable a smooth transition to digital sustainability.
According to them, data analysis, data management, data collection and data validation will

be essential skills for all specialists in the near future. They also foresee that every company
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should have a specialist with legal expertise. They mention the importance of considering
human aspects, such as employee well-being. They also stress that the ability to unlearn is

equally important; employees will have to perform different tasks than they are used to.

Slovenia |In Slovenia, the experts stress that sustainability is a very broad topic and also includes, for
example, personal health and well-being in the workplace.

They then elaborate on the importance of understanding ESG and acting on it, including issues
such as circular economy, environmental, social and economic impact, the importance of the
value chain, circular systems, acting on legislation related to electronic waste management
and striving to maximise waste recycling. Skills related to ESG reporting would be needed for
sustainability managers.

They also mention having knowledge of good sustainability practices in the sector; rejecting
projects that encourage waste (e.g. developing software to increase sales of single-use plastic

products) and creating digital content in a way that does not exploit the psychological
weaknesses of the public (e.g. creating dependency, FOMO effect, etc.).

Spain All Spanish experts agree on the fact that the urgent skills needed in the short term are the
more transversal skills, especially related to: team management, the regulatory framework,
data analytics, effective communication, change management, project management
(including management of uncertainty and risks), critical thinking and innovation,

engagement and taking responsibility and the capacity to measure and valorise impact.

7.5.4 Summary of national panels on future skills needs

Belgium | As for the longer-term situation, Belgian experts point to the desirability of finding common
ground between industry on the one hand and environmental scientists on the other. Both
categories must understand each other and not continue to work side by side in silos. Thus, the
business people need to be trained in sustainability concepts (rebound effects, impact transfers,
carbon accounting and scopes, carbon neutrality, etc.), while the environmental scientists need
to understand the current state of business and how to move to circular/sustainable business
models, based on data collected and expertise gained over the past 5 years of reporting.

After the reporting phase, it is important to actually take action, this is linked to accountability:
management needs an overall view of the impact and needs to know how and where to act to
reduce the environmental impact of their IT infrastructure.

To get implementation right, different departments need to work together to implement
sustainability principles. There is a risk that sustainability becomes the goal of only the
sustainability team. Collaboration is therefore another important skill: not working in silos and
aligning goals of different business teams. Other soft skills needed are: communication and an

intergenerational exchange of knowledge (collective intelligence).

Bulgaria | As legislation increasingly requires companies to provide sustainability data, Bulgarian experts

expect demand for key sustainability skills to increase: life-cycle assessment, circular economy
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principles and advanced sustainability reporting. This will coincide with a demand for skills in
Al and machine learning for sustainability software developers, as this is crucial for improving
predictive analytics and enabling automated decision-making in sustainability efforts.

Other skills mentioned by the experts include: effective leadership and change management;
essential for successfully managing sustainability transitions within organisations, continuous
learning and adaptability; necessary for keeping up with changing sustainability challenges and
understanding incentives and consumer behavior; valuable for evaluating the impact of digital
sustainability solutions. The experts consider sustainability a transversal skill, that should be
integrated into all roles and processes within organisations. It is essential to make sustainability
practices a core part of the company culture, especially in SME’s where adding employees is

challenging.

Croatia Croatian experts tend towards an evolutionary approach - as society and individuals evolve with
their awareness, so will the demand for different skills.

Specific skills mentioned are basics of ESG; green IT practices; assessment of efficiency, cost,
and sustainability; delivery of products within green IT practices and data monitoring. There

will be an increasing need for analysing the comparative advantages of sustainable solutions.

Estonia Estonian experts find this difficult to predict for the long term. However, they do expect that
digital sustainability professionals in all roles will need strong soft skills, particularly in
leadership, communication, and collaboration, to drive sustainability initiatives effectively
across different levels of the organization. Besides that, they expect managers to enforce and
monitor sustainability best practices ensuring that sustainability is embedded in the company

culture and operations.

France For the longer term, French experts see different needs. There will be a need to develop skills in
sustainable digital procurement, as the environmental and social impacts of digitalisation stem
from the supply chain and production and are therefore closely linked to procurement
management.

Experts discuss the concept of the regenerative economy and its feasibility. They see a shift
from carbon measurement alone to a much more global measurement with changing impact
factors. There will be a need for people who can take those impact factors into account and
who know and apply methods, tools, input data and perimeters to make global
measurements. Knowledge of the tools, methods and associated perimeters is required.
Experts agree and see an increasing need for impact measurement and further
professionalisation of this field, probably even within the next 2 years.

This understanding of impact factors relates to the supply of materials and equipment
according to the geopolitical situation with a greater awareness of the analogue infrastructure
behind the digital level leading to a change of focus and of business models. They also point out
that it will be necessary to develop digital solutions that will have a net positive impact on

sustainability. Currently, the focus is too much on reducing the carbon footprint and not on
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developing solutions that have a positive impact. There will be a trend towards an
industrialization of data management and this will lead to more sustainability programs and
action plans. Many different roles and skills will be needed to implement and maintain the
digital sustainability solutions being developed today. For example, in a smart building
equipped with sensors and an Al system, roles and skills will be needed around sensor

manufacturing, loT, maintenance assessment and actual recalibration of sensors, etc.

BOARD NOTES: » Sustainable IT Project Management, Sustainable Change Management ¢ Global
measurement: eq. CO2, GHG, Resources (minerals, water...), Pollution ® Raising awareness among
operators / implementers e Interdisciplinary profiles ¢ Knowledge of ESG investment criteria o
Biotechnologies and Innovative Materials ® Automated Environmental Management Systems e

Responsible purchasing

Germany |In the long term, German experts consider it important that employers and employees have the
openness to adopt and learn new technologies, like 5G, blockchain and lIoT. Some experts
foresee that thse technical skills will be important in the long run. Another expert points out
that skills needed depend on the job domain. Also, soft skills, critical thinking and change
management are skills needed in the long run. In particular, thematic thinking is mentioned; as
opposed to one-sided or narrow-sighted thinking; keeping an eye on the bigger picture and
strategic goals. Other skills were discussed as well, such as management, value-oriented

leadership and communication.

Hungary | As sustainability will increasingly become an integral part of organisations' strategies and
operations, Hungarian experts foresee an equally increasing importance of sustainability skills.
For executive positions, such as digital sustainability leaders and managers, a thorough
understanding of emerging sustainability trends and the changing regulatory landscape is
essential.

For developers, the long-term focus will shift to mastering advanced energy-efficient
technologies and integrating sustainability into the software development lifecycle.
Knowledge of circular economy principles and the ability to design for sustainability from the
ground up are expected to become crucial. For developers, it will be essential to be up to date
with advanced energy-efficient technologies and methodologies to continuously improve the
environmental performance of digital solutions.

Soft skills mentioned are visionary thinking, strategic foresight and adaptability. Overall,
companies will need to cultivate cross-functional competencies, ensuring managers are
knowledgeable and up to date about sustainability practices, starting from consultancy and
gradually building these capabilities internally. There will be the necessity for personal
commitment to sustainability, extending beyond leadership to include every employee. The
focus will be on ensuring that sustainability is genuinely embedded into the organisational
culture. A prerequisite is that the company’s sustainability measures are connected to either

profit enhancement or cost reduction, otherwise the strategy will never truly be effective.
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Therefore, in the future for a business leader, the focus should be on leveraging sustainability
to gain a competitive advantage, aligning sustainability efforts with the company’s broader
business goals.

Ireland Irish experts anticipate a substantial increase in demand for skills related to ICT sustainability,
resource aware computing, and for digital skills in green marketing, circular economy,
sustainable finance amongst others. Multidisciplinary and transversal skills and mindsets will
be a priority. They expect job descriptions for the new generation of ICT professionals will
encompass both green and sustainability phraseology in the adverts. They also foresee that
sensible companies will change their ICT procurement requirements to buy only from
recognised organisations who have a ‘sustainable first’ digital model. It is stated that EU

regulation will dictate the skills required.

Italy Italian experts point out that the transition to a more sustainable and digital economy is an
evolving process that requires constant adaptation of workplace skills. Experts agree that
sustainability and digitalisation are not separate goals, but rather interconnected challenges
that companies need to address holistically. There will be a need to combine skills like data
analysis and programming with an understanding of sustainability principles and practices, like
circular economy models, renewable energy technologies, and sustainable product design.
Besides, professionals must understand the ethical implications of their work and act on that.
This includes understanding issues such as data privacy, algorithmic bias, and the
environmental impact of digital infrastructure.

Experts note that there is a trend to stop seeing sustainability as pure marketing and that
sustainability should be approached from a technical and quantitative mindset rather than
purely as a marketing strategy. This means that professionals need to be able to use data and
metrics to measure the impact of their actions and make informed decisions. Experts consider
this crucial for the long-term success of digital sustainability initiatives.

The experts emphasise change management and leadership skills, as digital sustainability
initiatives often involve significant organizational transformation. They consider effective
leadership crucial for driving change and fostering a culture that values sustainability across all

organisational levels.

Nether- | An understanding what data is needed for twin transition in ecosystems will be important and
lands the experts point out that the economics of data sharing will be a new field in five years’ time.
There were no other skills reported for the long term; it is reported that the discussion focused

on roles.

Romania |Romanian experts note in general that companies need to adjust their business models to stay
in line with the market. Asked about long-term digital sustainability skills, experts find
communication and storytelling crucial to convince employees to engage in new sustainability

roles. These can be skills for a sustainability champion. Sustainability managers need to explain

the benefits of sustainability to each individual. Adaptability and high tolerance are also
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considered important skills in the digital sustainability sector, as this field is not always of
interest to all customers. Understanding the market and risk analysis are essential to be
prepared for change. Sustainability officers must have expertise in environmental issues in
addition to know-how in data management.

Other skills mentioned include teamwork, for acquiring digital sustainability competences;
innovation and creativity, needed to develop better cost-effective actions, optimisation
processes and cost-saving strategies; and curiosity, which helps employees stay anchored in
changing realities.

It is also pointed out that corporate culture should support humanity as part of the broader

strategy.

Slovenia |Slovenian experts found this difficult to predict for the long term, so no skills were reported.

Spain In the long term, Spanish experts agree on the need for strong management and value-
oriented leadership skills with social engagement.

Soft skills are important, mentioned are communication and critical thinking, flexibility,
adaptability to change, management of sustainability projects, systemic vision of the
organisation, dissemination and transfer of results, knowledge of the regulatory framework
and all related updates. Teamwork is considered very important, with related aspects:
tolerance for mistakes, adaptability to change and empathy. Privacy and risk management are
also mentioned. Combined with technical knowledge, such as 5g, blockchain, GenAl and data,
big data analytics.

Regarding sustainability skills/competencies, experts mention the circular economy and
strategic innovation, especially new forms of data integration to support sustainability.
Knowledge of EU funding related to digitalisation and sustainability is also considered
important. Experts agree that other regulations for social sustainability, such as digital

accessibility, should not be overlooked.

7.5.5 Summary of national panels on current education & training needs

Belgium | First, the Belgian experts note that sustainability is given little or no attention in traditional
education. They call for academic awareness/sensitivity about these topics and for sustainability
to be integrated into traditional training courses. It should be a holistic approach, not a simple
add-on. This has to do with the idea that everything is interconnected; and this is especially true
when it comes to sustainability. Trainings should also have a multidisciplinary approach to bridge
different disciplines.

The experts also indicate that there is a need for tailored training in digital sustainability for

specific, already existing roles, especially managers and HR executives, to get these people

involved in the topic and explain what it means specifically for them. They also mention trainings
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for data engineers and other IT professionals to explain best practices in digital sustainability.

Sustainability data architects will need to have a high level of knowledge in sustainable IT.

Bulgaria | Bulgarian experts note a low current coverage of digital sustainability in educational
programs. They highlight a clear gap in formal education for digital sustainability roles.
Therefore, re- and upskilling the existing workforce through short-term courses and
certifications is currently more practical than establishing dedicated academic programs.
Educational institutions may gradually incorporate these topics into their curricula as demand
grows. There are new STEM centres in Bulgaria that are focused on green energy and
sustainable technologies. These offer significant opportunities for developing training content
and resources. However, educators may need additional support to maximise this potential.
In the experts’ opinion, all employees should receive basic training in sustainability and
climate change to build a culture of sustainability within organisations. Continuous
development of sustainable digital skills among employees will be necessary for effective
implementation. This training could be delivered by a dedicated internal trainer or through
shared roles across departments.

They distinguish different types of trainings: Ones that are intended to raise awareness
(typically very brief); Ones that provide the fundamentals (cf. the so-called ‘101 trainings’);
Advanced trainings for experienced professionals. For example, existing software developers
and engineers can be trained on sustainability issues to leverage their technical skills to
integrate sustainability. These professionals already possess the necessary technical skills, and
with appropriate education, they can effectively integrate sustainability into their work. In the
first couple of years, demand will most likely be low for advanced trainings. After more years
and if interest in the field is still strong, it can be expected to see a rise in the demand for
advanced trainings.

The experts also list key skills that should be incorporated into training programmes:
understanding environmental regulations, sustainability reporting, and the use of advanced
technologies such as Al, loT, and AR/VR. Courses and certification preparation in loT, Cloud
Computing, and Edge/Fog Computing are essential for sustainability software developers and
engineers. And also training in AR/VR is particularly valuable for them, as it enables them to
design innovative simulations and interactive tools that effectively demonstrate and integrate
sustainability practices. It is even argued that these trainings should be available not only in
universities but also in schools and other educational institutions to equip developers with the
skills needed for advanced, sustainable technology solutions.

One of the experts states that it is unlikely that dedicated programmes/ training tracks for the
field (e.g. a dedicated Digital Sustainability MSc or BSc program, etc.) will be implemented,
unless the job market offers a significant number of such positions and this demand is clearly

visible to potential candidates. If these programmes are nevertheless created, it could be

questioned how successful they will be. At this stage, this means that it probably makes more
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sense to introduce separate trainings, e.g. an elective course as part of a BSc programme,
short-term trainings as part of a track at an IT academy, etc. These trainings will be better
positioned at educational institutions that are already providing the required foundation, where
they can complement the existing programs. For example, a digital sustainability data analyst
has to draw on a list of data analysis competencies, which are not specific just to this area; but
are the same for finance, healthcare, etc.

Experts agree that the current low coverage of digital sustainability in educational programs
and the need for incremental training and awareness-raising activities are significant
challenges. They consider (1) building strong industry-educational partnerships, covering
universities, schools and academies, (2) identifying and involving experts (who are already
working in the field and have gathered enough experience, knowledge, contacts, etc. and are
both willing and able to pass that to others), (3) creating practical training resources and
courses essential steps for developing effective programmes, and (4) performing at least one
iteration of such courses at all institutions.

The contributions from the experts involved in this process under step (2) may take different
forms. For example, course design, design of training resources, carrying out trainings, ‘train the
trainers’, forming and sustaining a community of practice, taking the role of an evangelist for
the field, etc. Open courseware may be developed on a “by the IT sector, for the IT sector”
principle.

The experts conclude with stating that the success of sustainability initiatives depends on senior
management support, but also on support for educational institutions to develop proper
training resources. They will need clearly defined requirements and professionals capable of

designing the materials and teaching them. Mentoring will also be very important.

Croatia Croatian experts agree on the need for investing in education and reform curricula. For the
short-term, the focus should be on the current workforce.

Using microqualifications and certifications, the existing workforce can be requalified, to
reduce the gap between existing knowledge and skills and market needs.

Vouchers may be used for this requalification. In Croatia, with the support of the European
Union, there are vouchers for requalification that can be used for private and public educational
institutions, and there are also programs available to better navigate the digital and green
transition.

Digital sustainability must be part of education programmes, because students who go to
school today are the ones who will be in the labour market in the next 2-5 years. Much is
already being done and implemented in curricula, but education needs to start as early as
kindergarten to be on the path to sustainability. From the beginning of education, it is

necessary to develop skills for sustainability - then we have people thinking, planning and so on.
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In the next two years, we need to make people aware of what they are doing and how that
contributes to sustainability and sustainable business, and how digital skills can help. Then

develop new skills and upgrade existing ones for the long term.

Estonia Estonian experts highlight the importance of providing short, targeted training programmes
that can quickly upskill the current workforce. These programmes should focus on integrating
sustainability into existing roles, to equip professionals with the skills they need to incorporate

sustainability into their day-to-day responsibilities.

France In France, the experts discuss the effectiveness of adding courses to a curriculum versus a
situation where sustainability is an integrated part of the full curriculum.

Some experts feel that micro-credentials can be a way to offer practical, specialised training in
an attractive, flexible and more tailored way. They can be used in addition to a professional
master education. Companies criticise this type of education because it is often too specialised
and students lack more general knowledge making them less able to adapt to different
situations. A balance needs to be found for the master programme. A combination of more
general master courses supplemented by specific short training courses that will specialise
students could be the solution. Other experts do not think that adding a few short, specialised
training courses after a study can really make a difference and advocate integrating
sustainability into the full curriculum of the general IT bachelor/master.

For the longer term, experts express their hopes for a switch from the current approach of
training people in IT and making them aware of environmental issues towards a reversed
situation of explaining how IT works to use it as a tool for a positive and lasting impact. For HE
this means that in designing a Bachelor's or Master's degree, one must start with the ESG
dimension, introducing IT as a tool instead of the other way around.

The government can support this by explicitly including ESG requirements in tenders. This may
inspire to incorporate ESG considerations in training courses. In France, there are already
regulations requiring universities to include sustainability in their curricula. This sometimes
leads to artificial situations; not to every subject is sustainability relevant and or directly
applicable.

Experts agree that raising awareness and starting a dialogue is good (see climate fresk), but
that there should be a follow-up on the practical implications in the workplace. So, to go
further, MOOCs, trainers or independent consultants can be used, to train people more
precisely on different skills and professions. Then, a certification or labeling system could
validate these skills and display this validation.

People in public procurement should be trained to understand what tools or solutions they
need to buy to make their city more sustainable. It is also expected that SME’s will partly use
external consultants and partly need to train their own staff. Experts stressed the importance of

training digital sustainability skills in people in existing roles, e.g. the system admin. Users must
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also be trained in the use of these solutions. This implies that communication skills for change

managers are important.

Germany |When it comes to the need for training and education in the short term, German experts
observe a large need for general training on digital sustainability and addressing management
executives with more specific training schemes. Besides, also a need for specific upskilling
training with an individualised approach (related to different skills levels of employees) is
mentioned. Training sustainability skills should be focused on people who already have their
own capabilities or skills in place, like technical skills. On the other hand, there is a need for
collective training to a group of or all employees in a company on general skills such as
acquiring technical privacy/ security skills that can support sustainability.

Microcredentials must be integrated in the upskilling strategy of a company. One expert argues
that training in this field should become a legal requirement. (Like IT training, which has been
mandatory in Germany since 1987 for all students in vocational education and training,

regardless of their field of study.)

Hungary |In Hungary, the experts agree that sustainability must be included in university courses, to
ensure that it is incorporated in future jobs. In the long-term experts envision an ideal situation
where sustainability is embedded as much as possible in entire curricula across all subjects,
fostering a horizontal sustainability mindset.

For some roles, the experts think that general sustainability education may suffice, like a
sustainability data scientist. People working in this role need to understand the basics, due to
complex measurements, flexible rules etc.

They expect a growing need for dedicated, more in-depth training for professionals working in
specialised fields such as energy efficiency, waste management, and social sustainability.
Training should be practical and focused on immediate benefits. There is a need to shift from
general to specific training that can later be generalized - starting with specific, actionable
points that can be directly implemented, ensuring that learners can immediately apply
sustainability principles in their respective environments. For example, programming education
should introduce students to sustainable technologies right from the beginning, ensuring that
they are not just learning Java, but learning it with sustainability in mind. Moreover, to bring
about meaningful change, education must foster continuous focus through campaigns,

discussions and debates, rather than merely offering sporadic training sessions.

Ireland Irish experts agree that there are very little upskilling options available today in Ireland so
existing courses be they levels 5-8 could have sustainability modules included or existing
modules remodelled to include a more sustainable focus in a given module. For example, it
would be easy to add a sustainable cloud learning outcome to a module on cloud computing
without creating a new course/module. Additionally, experts express the need for creating
upskilling possibilities, like short, industry certified courses, micro-credentials, and CPD. All

team leads, unit managers, senior managers/directors will need these short CPD/micro-
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credentials on sustainability. They suggest short upskiling masterclasses with access to case
studies of best practices that could be supported by skills pathways/ courses for decision
makers. The experts consider C-Suite training critical as they need to understand national and
international sustainability policies and goals and the finance required to execute those
requirements internally. Also, an organisation typically with a facilities manager or smaller
companies with an operational manager, will anticipate immediate training needs for these
individuals and potentially, likewise for a CTO. The courses these people will follow will focus on
sustainable IT and mainly the hardware. They stress the fact that educating must start already

with primary/secondary school students.

Italy The Italian experts observe that the current education and training systems are not fully
equipped to produce graduates who meet the changing market demands related to digital
sustainability.

They agree on the fact that that traditional educational models must evolve to include
interdisciplinary curricula that blend technology, environmental science, and business
strategy. They discuss the balance between theoretical knowledge and practical skills. Some
experts argue that current educational programmes are overly focused on theory, neglecting
the hands-on experience necessary to implement sustainable digital solutions effectively. The
importance of integrating real-world applications and case studies into educational
programmes is highlighted to provide students with a comprehensive understanding of how
digital tools can be applied to sustainability challenges.

The debate also highlighted the necessity for continuous learning and professional
development, as digital technologies and sustainability practices evolve, professionals must
regularly update their skills. Participants agree on the importance of upskilling existing workers
rather than hiring new employees, as it allows companies to build on their existing knowledge
and experience. There is a shared belief that training should focus on key areas such as data
analytics, systems thinking, and sustainable design principles, equipping professionals with the
tools needed. Upskilling and reskilling initiatives of the current workforce are considered
particularly important in the field of data analysis, sustainability consultancy and operational
management.

Experts also stress the necessity of a collaborative effort between academia, industry, and
government/ policymakers. They expect partnerships with industry leaders could provide
valuable insights into the skills and knowledge that are most in demand, ensuring that
educational offerings align with the needs of the job market. Government support is also
deemed crucial in establishing incentives for businesses and educational institutions to invest in
sustainability education and training initiatives.

Overall, fostering a mindset that values ethical considerations in technology deployment is

crucial. This ensures that digital advancements align with sustainable development goals.
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Nether- In the Netherlands, the experts debate on the need for upskilling with regard to competences,
lands or raising awareness on all aspects of sustainability that are linked to digitalisation. It is also
suggested that it is better to train managers to formulate sustainability related quests to data

analysts, than training the analysts themselves. They will perform the query provided to them.

Romania |In Romania, the academic panel experts highlight how universities can create synergies with
public and private entities to develop better training programs for preparing future specialists.
They point out that universities have a significant role in supporting professional reconversion.
In their opinion, universities, industry and the private sector need to collaborate. Accelerated
education in the field of sustainability should be a top priority in the coming years. This could
begin by shaping employees’ mentality towards openness, embracing digital change, and
adapting to the new environment.

They also mention the fact that Romanian companies already have expressed the need for
training in the field of sustainability, particularly regarding the formation of sustainability
teams.

They think it is evident that in the coming years, there needs to be more clarity around what
sustainability entails and how it can be implemented. Currently there is no standardised
‘formula’ for sustainability, and it remains unclear what it will look like in the future.

A first step, and a good practice would be to establish specific indicators to validate

sustainability efforts.

Slovenia |According to Slovenian experts, micro-credentials are essential in this field; this can be micro-
credentials for a specific industry or interdisciplinary ones. In the short term, they see a need
for offering short trainings and certificates to the employees of the company. They distinguish
two types: one type of training focussing on basic knowledge for all the employees and one
depending on the role in the company. They advise to start with small steps and have 5-6
trainings in 1 year. They point out the importance that top management should be aware of
the topic of sustainability and supports training in this area. Besides knowledge of
sustainability practices, also sector-specific knowledge is needed. This means that someone
working in the sector could be upskilled on the part of sustainability, or someone outside the

sector must acquire sector-specific knowledge.

Spain Spanish experts report a need for short, targeted training programmes that can quickly upskill
the current workforce. These programmes should focus on integrating sustainability into
existing roles, that focus on practical skills and knowledge.

They also see a need for a general training on digital sustainability addressing all the
employees and a more specific training for first level management. Actually, all employees
must be trained in data and information management.

Higher education could develop training programmes for leaders. There are already some

programmes on general sustainability themes. Besides these, they consider it important to train

specialised technical profiles on sustainability, as well as to design training for secondary
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education. Experts stress the importance of ‘train the trainer’ in particular to align programmes
better with company needs and to close the gap between universities and companies, however
teachers that can teach others are difficult to find.

They consider it important that the training is up to date. This is easier with smaller units, like
micro-credentials. These should be considered as it is adapted to the training needs within this
field. The employees must be made aware that training helps in achieving the company

business objectives. There should be study plans for workers and managers in the company.

7.5.6 Summary of national panels on future education & training needs

Belgium |In the long run, Belgian experts argue that managerial roles within companies should receive
tailored trainings, e.g. sustainable IT procurement workshops for procurement teams.
Awareness of the supply chain (social and ethical aspects) should be part of the training.
They expect a need for ‘niche masters’ that look at a specific topic from all possible
perspectives; these are actually dual-masters, for example a master's in Eco-Design after a
bachelor’s in IT. Sustainability can be combined with any other expertise, such as a sustainable
legal expert, sustainable IT architect, sustainable communications expert, etc.

They also argue that the basics for sustainability should be present in any education.

The experts consider internships within companies a must, as they are a win-win for both
students and companies. Classic profiles will have to get trained to get up to speed with
sustainability. They will need to understand a lot of concepts such as planetary limits, rebound
effects, impact transfers, carbon accounting & scopes, carbon neutrality, globalisation,
macroeconomics, etc.

Bulgaria | Bulgarian experts advocate the development of standardised training for various functions,
such as HR, procurement, C-level executives, key management and general employees. This
would streamline onboarding processes, customisation and development of products and
services, and provide opportunities for collaboration across countries and industries, including
the education sector and academia. In the long term, experts see the need for sustainability
software developers to remain flexible and adapt their training needs to incorporate new Al-
driven solutions.

Besides training, there is also a strong call for formal education pathways and comprehensive
degree programmes in digital sustainability. For the long term, the experts see an important
role for education, to equip people who enter the job market as experts; the emphasis is placed
on secondary vocational education and tertiary education.

Experts point to the importance of effective collaboration between companies and academic
institutions, although successful examples remain limited.

They argue that it is important to include basic digital sustainability skills and principles into
educational programmes from an early age, such as in secondary school.

Given that active work has been done, experts expect to see an increased awareness of digital
sustainability, a well-established community of practice and initial courses offered at

universities and academies. Future plans may include the development of dedicated BSc or
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MSc programmes and advanced training options based on changing demand. Continuous
learning and adaptability are necessary to keep up with evolving sustainability challenges.

Croatia In the long term, Croatian experts expect education and training to focus on creating new
professionals, both through secondary education and higher education.
The experts outline the steps needed:
e Invest in practical experience for future professionals
e Establish learning outcomes based on practical experience, which should be regularly
adapted to changing circumstances
e Encourage situational learning
e Monitor employees' adaptation to new situations through mentoring
e Use courses such as: Basic and advanced technical knowledge and skills;
Fundamentals of ecology; EU policies and regulations; Energy efficiency; Waste
management

Estonia Although Estonian experts feel that long-term training needs are difficult to predict, they stress
the importance of fostering a culture of continuous learning. As sustainability challenges
evolve, continuous education and training will be essential to retain a well-trained and skilled
workforce.

France In France, the experts discussed short- and long-term education and training needs in one. The
information is included in the short-term overview.

For the longer term, one of the experts expresses the hope for a switch from the current
approach of training people in IT and making them aware of environmental issues towards a
reversed situation of explaining how IT works to use it as a tool for a positive and lasting
impact. For higher education this means that in designing a Bachelor's or Master's degree, one
must start with the ESG dimension, introducing IT as a tool instead of the other way around.

Germany |In Germany, the main focus of the discussion is on how the need for training will move towards
specialised roles that will support specific tasks in the long run. These roles are diverse,
dependent on their different contexts. The experts also stress that sustainability must be
integrated into curricula, to fulfill the demand for sustainability jobs. Regulatory pressure could
support this, by bringing standardised and regulatory schemes and effectively apply them on
the sustainability upskilling process. Overall behavioural skills must be improved in all
employees, not just for sustainability specified roles.

Hungary |In the long term, Hungarian experts see the need to integrate sustainability education into all
levels of education and professional training. This means not only offering specialised
sustainability courses, but integrating sustainability principles into entire university curricula.
This holistic approach will ensure that students from all disciplines develop a sustainability
mindset, where sustainability is seen as the foundation of business thinking and consider the
environmental, social, and economic impacts of their future professional activities. The
challenge will be to ensure that all methodologies and practices are inherently sustainable,
eliminating non-sustainable options from consideration. Education will need to emphasise
creating a culture where sustainability is automatically integrated into decision-making
processes, making it a standard expectation rather than an optional goal. This will require
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ongoing education and cultural shifts within organisations, supported by initiatives such as
communication campaigns and experiential learning.

In addition, they expect a growing demand for specialised training programmes that provide
in-depth knowledge in specific sustainability areas. Staying updated with cutting-edge green
technologies and methodologies will be vital.

Ireland The Irish experts expect a demand for reskilling and upskilling in specialised areas in the long
term. They mention the following key areas:

Technical: sustainable infrastructure design, sustainable application development, data
management and analytics, cloud performance optimisation.

Business: sustainable cloud computing strategies, new green business models in the cloud,
cloud vendor management, green marketing, circular economy, sustainable finance etc.

In general, existing courses should be updated to include a new or a revised module on green
computing.

Italy In the long term, Italian experts expect a need for continuous adaptation of skills in the
workplace, requiring significant investments in continuous training. In fact, experts agree that
mandatory continuous training should become the norm for all professionals, regardless of
sector, to keep their skills up-to-date and relevant. This mandatory training can be implemented
through government policies, industry regulations, or company-level initiatives.

Training programmes are expected to evolve over the next five years to integrate digital and
sustainability skills. This includes introducing specialised courses in environmental data
analysis, green project management and sustainability consulting.

Ethical considerations should be incorporated into training programmes. This includes
understanding issues such as data privacy, algorithmic bias, and the environmental impact of
digital infrastructure. A strong ethical foundation is essential for ensuring that professionals are
equipped to navigate the ethical implications of their work and that digital advancements align
with broader sustainability goals.

Training programmes should also incorporate leadership development modules that focus on
strategic thinking, communication, and stakeholder engagement, as effective leadership is
crucial for change and fostering a culture that values sustainability in the organisation

As new roles emerge, educational institutions will also need to adapt their offerings to meet
the demand for these specialised skills. Experts stress the need for a curriculum that integrates
topics such as circular economy models, renewable energy technologies, and sustainable
product design. The experts emphasise that companies will need to collaborate more closely
with universities and training institutes to ensure that curricula are aligned with the evolving
needs of the labour market, including providing feedback on required skills, offering internships
and apprenticeships, and possibly co-developing training programmes. An IT sector expert
expresses the dream of supporting the elevation of collective well-being through sustainable
practices. This sentiment underscores the growing importance of sustainability in the business
world and the need for training programmes that can equip professionals with the necessary
skills to bring about positive change.

Nether- In the Netherlands, experts expect upskilling to understand sustainability data. Due to legal
lands requirements, large companies will face changes in their financial planning and control
departments, where more data and other data points need to be collected and analysed.
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This is due to the fact that there are several legal requirements related to sustainability, and
these need to be considered along with digital aspects when organisations undertake a twin
transition. The experts note that companies struggle to understand the implications of
regulations. The twin transition requires a good understanding of ‘BLT’: Business-Legal-
Technical and human rights must also be included.

Experts have different opinions on other areas of upskilling. Some experts argue that it is not
necessary to have all the expertise in-house, nor is specific training and in-house training
needed; it would be enough to have an understanding of the dynamics, requirements and
relevance of the digital sustainability transformation. All experts agree on the need for
communication skills. These skills are important to explain why change is needed, for example.
The essential question remains: are people willing to change their behaviour?

Romania |The Romanian experts, coming from the IT industry, use the term ‘sustainability debt’
(corresponding to ‘technical debt’); by this they mean that any current compromise regarding
profit over sustainability will later have a detrimental effect with unintended consequences.
They further emphasise the role of academia, suggesting the formation of an advisory board
with academic members to advise on sustainability decision-making. The experts argue that the
academic environment should continuously promote cross meta-skills and research institutes
should help develop new digital and sustainability solutions. This, according to the experts,
requires cooperation between the public and private sectors. Education is crucial in equipping
individuals with specific competencies and raising awareness about the importance of
implementing sustainability. The long-term transition requires a change in attitude and
behaviour. All company members should collectively be willing to invest more time in their
digital sustainability education.

Slovenia |Slovenian experts find this difficult to predict for the long term, so no education/ training needs
were reported. It is mentioned, though, that companies should train 1 or 2 employees to
acquire the competences for the digital sustainability consultant role.

Spain For the long term, Spanish experts expect a demand for training for specialised roles/profiles,
focused on specific processes. The same general skillset will be needed, but different
organisational units will require customised profiles. In particular, the leadership role will need

specialised training.

7.6 Annex European expert panel

7.6.1 Debate description

ESG and pragmatism
[A] starts with pointing out that companies are very pragmatic. Does a new role create meaning, money

and a future for the company? If it does not lead to turnover immediately, a new position may not be an
issue if it is part of the company's development. Sustainability is more than just calculating emissions, it is

also behaviour change, and this involves business- and product development rather than just ESG. In a
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large company, the task of ESG reporting could be done by a dedicated administrative specialist, who is

knowledgeable in legislation.

[B] Agrees with [A] that companies are pragmatic. Companies need incentives to act, like labels or
legislation. Without that, it will be very difficult to make companies compliant. If there are obligations, for
example related to the circular economy, in which you will need data to be exchanged in several parties

within the company, automatically the skills will be needed to implement that.

[c] points out that not everything is included in the ESG regulation, although it is a good starting point.
Given the fact that the IT industry is the 4th biggest polluter in the world, we need to find way to make it an
obligatory process for companies to take care of their all digital processes and how much CO2 they produce.

Currently, CO2 footprint is not obligatory under the ESG.

Sustainability is not just simply being compliant; it involves a change of mindset and paradigms, [F] states.
Sustainability is a kind of innovation. It is a change that must be managed. Agrees with [A] there is a
difference between large and small companies and that companies are very pragmatic. In some years, all
companies will face more sustainability regulations. Currently, the focus is too much on environmental
sustainability; on output, with labelling the energy consumption of technologies, looking at negative impact.
The focus should be broader and take into account the positive impact and the broader set of stakeholders
involved; it is about creating value in society, economy and env ironment. It is very complex, and
sustainability should be part of the governance structure of any organisation. In a large organisation, the

innovation department could be involved, in a small organisation the CEO.

[D] points out that ESG is just a very small part in a much bigger process and challenge for companies.
When implementing sustainability solutions, many different roles in the company are involved, e.g. lifecycle

assessment specialists, product designers, finance, marketing and communication etc.

[B] emphasises that big investments in innovation are more difficult for SMEs than for big companies.
Although SMEs tend to be more flexible than bigger organisations, big investments are for them a bigger risk.
So, it will become very important for SMEs to cooperate, having common innovation actions, it gets

financeable for each small organisation.

Many roles
[E] states that ESG is not the main job role, it is just one area. Starting a sustainability project, creating new

products or new software, this involves many parties, not just the software developers, but also other roles,
like the sustainability office, HR, CSR, research, supply chain, infrastructure, real estate, etc. When creating a
sustainability product, its impact on all the parts of the whole organisation must be taken into account, like

data centre, infrastructure, data governance, developers, systems etc.
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[c] adds that besides ESG and reporting, a person needs to have both technical skills, know about ESG and
some business skills to lead the way and to make everyone aware on how sustainability supports both our
planet and the business itself. Sustainable systems are almost always more optimised and better

performing, so they work faster and cheaper.

Frameworks
[F] points out that we are trying to define a role that combines technical, sustainability and business skills

that does not exists yet. There are several frameworks available at European level. The focus on digital
transformation, including the sustainability aspects of an organisation, could be done by an innovation

manager. Currently, a framework describing this role is under development'.

[D] agrees with [F] on using standardised models and methodologies and adds that a company does not
need to invest, as there are standardised methodologies open for all enterprises, including SME's.

Federations make the life cycle assessment models available for their members.

[B] states that SME's probably are not very interested in those models. SME's are not that focused on
reporting, only when they have to or if they need it to get qualified, for instance as a provider. SME's are much
more focused on practical skills, which can bring added value to everyday business, like sustainable
procurement and automation. SME's are focused on the operational level of their business and on some

reporting obligations.

[F] partially agrees with [B], pointing out that in a couple of years also SME's need to be compliant to more
European legislation. There are a lot of resources at European and global level, but a problem is that those
resources are ablack box. There is very little information on how to implement frameworks at European level.
In relation to the role and competences needed, this should be as much as possible an internal role within
the organisation and not an outside one, e.g. by using a consultant. Only maybe when it comes to sector

specifics or to concrete regulation.

[6] From an education point of view, the issue is that there is no common language, not for digital skills for
sustainability experts, nor for green skills for IT experts. There are some European frameworks, like DigComp,
life competencies and GreenComp, but they are not easy to translate into a curriculum. So, there is a gap
and a lack: Frameworks should be made easier to adopt by teachers, trainers and SME's. Actually, we have
to make a new framework that matches competences. First, it must be clear if the focus is on digital skills for

sustainability jobs or on green skills for IT jobs.

14 Referring to a standard that is currently under development by CEN/TC389: “Innovation Management Professionals —
Knowledge, Skills, Autonomy and Responsibility Requirements”.
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Complexity and system change
[B] Sustainability involves a system change and that cannot be reached simply through business as usual

and considering sustainability as an add-on. For this system change you need thorough knowledge about
the environment, about society etc. So, it would be better to skill people who are already knowledgeable in

the complex field of sustainability, instead of the other way around.

[F] agrees with [B] that it needs a systemic view on the three dimensions of sustainability: environment,
society and economy. The skills needed also depend on the maturity level of the organisation in relation to

managing sustainability.

[H] Disagrees on the fact that sustainability would be the responsibility of just one professional. Given the
complex nature of the topic, it should rather be addressed by teams. Also, regulations and standards
probably won't result in the needed change and innovation. In comparison to other parts of the world,

Europe is lagging behind in innovation, and this is probably caused by too many regulations.

[D] Often organisations invest first in a transversal role who works together with different departments, more
based on a sustainability background. It involves IT, but does not specifically start with IT. The most difficult

role to fill is the one that relates to data, data quality and sustainability.

[1] adds that it is important to take into account skills related to ‘electricity’. Understanding this is a very

solid starting point. Also to prevent having one sold a ‘magical solution’.

Besides, we have to think of what comes after the twin transition. What will become the ‘'new normal’?
Probably this will be bio economy and the creation of local or regional supply chains, instead of global ones.
These aspect are not part of the discussion now and it is important to start addressing this, especially for

youth and students who will be our future workforce.

[F] Energy consumption is critical, but this alone will not create climate change. More important is
greenhouse gas emissions. There is a whole set of indicators to take into account when we consider
sustainability, like energy consumption, greenhouse gas emission, the use of natural resources etc. We need

to have a common language and a definition for this.

[c] provides a real-life example of miscommunication between the ESG dept (that wanted information on
the CO2 production) and the developers in the IT team (that were unwilling to go through the regulations to
see how they can explain and measure the impact of their department), that illustrates the need for a role
that understands both ways. This role is missing at the moment. It is not about the regulations and the

means; it is about real reduction. We need someone who knows about that.

[B] In related to [I] and [C] about resources: Currently, there is the tendency to think dematerialised, so not

taking into account the analogue world. Behind every digital application there is an analogue
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infrastructure, that should be taken into account when it comes to sustainability. Both the impact of the
digital solution and the impact of the analogue infrastructure must be considered, to analyse whether a
solution is globally positive or globally negative. The challenge is to make IT people think in terms of limited

resources. This is not the case now.

Data
[F] Available data on sustainability is not the main bottleneck we are facing. How to manage data could

be more critical than how to create data. There are many frameworks, but we have to implement those in
different contexts. The consultant can solve this gap and advise on application of the framework in concrete

contexts.

[E] It is actually about having the right tools, so that the data is available and trusted. Data must not be
held in silos and not manually handled, which is prune to errors. Especially in larger companies this is very
important; with different departments and eventually also dispersed across different countries, data
governance is needed, having data dictionaries in place so that assets and terminologies are used in the
same manner across these different locations. Blockchain might support in supply chain issues, IoT could
help with energy reductions and robotics with the automation of the systems input. In general, one needs to
think about how a team and emerging technologies could help to automate, simplify and enable informed
decision making. You need data to reach a sustainability goal, like energy reduction. This is important in

any education. Many experts agree with this point.

[D] It is important that people in organisations have enough knowledge to connect the dots. For example,
from a leadership perspective, how does ESG reporting relate to reporting on the product level? From an
application perspective, it is challenging to know which kind of tools and solutions you need, what is available
in the market and how can these tools be connected to each other? Whether a tool is good or bad also

depends on you particular need.

7.6.2 Summary of European expert panel

The experts started the discussion with stating that companies are very pragmatic and will assess if
introducing a new role will add value to the business, in particular turnover. Besides, sustainability involves
behavioural change, relating to business- and product development and not just some ESG calculations.
ESG is not the main job role, it is just one area.

Labels and legislations are incentives for companies to act. Experts agree that sustainability is not just about
simply being compliant; it involves a change of mindset and paradigms. In that sense, it is a kind of
innovation; a change that must be managed. Currently, the focus is too much on environmental

sustainability; on output, with labelling the energy consumption of technologies, looking at negative impact.
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The focus should be broader and take into account the positive impact and the broader set of stakeholders.

Sustainability should be part of the governance structure of any organisation.

When implementing sustainability solutions, many different roles in the company are involved, e.g. lifecycle
assessment specialists, product designers, finance, marketing and communication etc. Besides ESG and
reporting, a person needs to have both technical skills and some business skills to lead the way. One expert
states that we are trying to define a role that combines technical, sustainability and business skills that does
not exist yet.

Although SMEs tend to be more flexible than bigger organisations, big investments are for them a bigger risk.
So, it will become very important for SMEs to cooperate, having common innovation actions, it gets
financeable for each small organisation. SME's are much more focused on practical skills, which can bring
added value to everyday business, like sustainable procurement and automation. SME's are focused on the
operational level of their business and on some reporting obligations.

Experts note that there are a lot of resources at European and global level, but a problem is that those
resources are a black box. There is very little information on how to implement frameworks provided at
European level.
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