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Abstract

Digital transformation is one of the main
challenges that SMEs face nowadays. Nevertheless, to a
great extent, they lack the necessary capacities and
skills to introduce and apply technologies that can
support digitalization. As a design science approach,
researchers from different European countries have
carried out the collaborative research project VOIL to
collect and scientifically develop resources and tools to
support SMEs in building digital skills. In the context of
this project, a tool is developed to assess the digital
maturity of SMEs. Moreover, a learning journey based
on the use of simulators is proposed together with a
minimal viable prototype integrating all developed tools
to provide a comprehensive learning environment.
Lessons learned from the application of said learning
online environment in experimental settings are also
shared. The project results contribute to the research
that has been carried out within the scope of life long
learning, proposing the aggregation of pedagogical
strategies that allow self-guided learning in the
workplace.

1. Introduction

Digital  technologies are bringing about
unprecedented change to business models, products and
services, transforming how people work and interact
with customers, partners and competitors [1]. The
resulting digital transformation (DT) is an ongoing
paradigm shift leading to a digital change of society and
economy at all levels [2]. Vial [3] describes digital
transformation as a process where digital technologies
create disruptions. These disruptions trigger strategic
responses from organizations that seek to alter their
value creation paths while managing the structural
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changes and organizational barriers that affect digital
transformation positive and negative outcomes. This
point of view is aligned with conceptual approaches
considering that digitalization transcends technology.
As pointed out by several authors [4][5], DT implies the
embeddedness of IT throughout the organization,
organizational processes and functions.

Despite its importance, not all organizations have
the knowledge and resources necessary to succeed in
digital transformation initiatives. This is particularly
true for Small and Medium Enterprises (SMEs), which
are important economic actors. According to European
Commission [1], SMEs — firms with less than 250
employees and up to a turnover of 50 million Euro -
account for 99.8% of non-financial business sector
enterprises, two-thirds of total employment (66.4 %)
and slightly less than three-fifths (56.8 %) of the value
generated by the non-financial business sector in the
European Union (EU). In the Organisation for
Economic Co-operation and Development (OECD)
area, SMEs are the predominant form of enterprise,
accounting for approximately 99% of all firms [6]. This
economic importance contrasts with a lack of resources
and competencies for DT [6][7].

Moreover, these companies may not always be
aware of their digital maturity nor define digital growth
strategies [8][9]. According to a report by the Digital
Innovation Hubs Working Group [10] only 17% of
SMEs have successfully integrated digital technologies
into their businesses, compared to 54% of large
companies. While large enterprises understand the
opportunities and challenges of the DT, SMEs are still
struggling and lack knowledge and resources [11].

However, the COVID-19 pandemic showed the
importance of DT, especially for SMEs [12]. Research
shows that DT has a positive impact on SMEs'
performance and, especially, on their future prospects
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[13]. This is due to the robust innovation potential
advantage SMEs can gain from digital technologies
[14]. Therefore, SMEs need support in assessing their
digital maturity, defining digital growth strategies and
developing advanced digital skills to integrate complex
technologies in their processes, products and services
[15].

This paper proposes an integrated concept aiming
at supporting SMEs in assessing their digital
transformation maturity, building required digital skills,
fostering cross-organizational collaborations, and
defining digital transformation strategies. This concept
is composed of a collection of integrated resources that
together fulfil the aspired SME support. Finally, these
resources are made accessible via a prototypical
implementation as a web-based platform.

In the following sections, we present an overview
of the European perspective of the DT of SMEs (section
2). Section 3 shows the importance of the creation of
learning journeys to adopt and align DT of SMEs. The
next sections discuss the use of simulation to developing
advanced digital capabilities and competencies (section
4) as well as the use of them to experiment with
emerging technologies in the SMEs (section 5). Finally,
the last section elaborates on lessons learned with this
analysis and future steps (section 6).

2. The digital transformation of SMEs

SMEs' sustainable competitiveness and growth are
increasingly determined by their capability to use digital
technologies [16] and tie them into a digital ecosystem
[17]. Surveys provide evidence that digitalization has a
positive effect on the performance of SMEs [18-20].
This includes dimensions such as growth, market value
and profitability as well as social and environmental
performance and satisfaction.

Pelletier and Cloutier [21] argue that SMEs have
to understand that a successful and consistent digital
transformation requires investing not only in IT artifacts
and infrastructure (e.g. hardware, software, networks,
etc.) but also in the strategic, intellectual, structural,
formal and informal, social and cultural dimensions.
Yeow, Soh and Hansen [5] found that as an organization
shifts towards a digital strategy, misalignments between
the emergent strategy and resources give rise to tension
and require alignment actions, which iteratively
reconfigure organizational resources and refine the
strategy to respond to both changes in the environment
and internal pressures.

This iterative searching process was also revealed
in case studies of 68 German manufacturing SMEs [22].
These studies demonstrate that these firms generally
approach Industry 4.0 with caution and are trying to
comprehend how to take advantage of business model

innovation in value creation, value offer, and value
capture. This cautious or reactive view is echoed by a
survey of 300 SMEs in the U.K. [23] who still view IT
as a necessary cost (45%) as opposed to a driver (20%)
of competitive advantage (see also [24]). The
International Data Corporation (IDC) [23] study of 3900
SMEs in 14 countries also states that companies prefer
to move forward cautiously, investing in small quick
impact projects, setting the stage for more ambitious and
demanding projects. Observing other SMEs and
learning from them is a widely used approach in this
stepwise move towards digitalization [25-26].
Summarizing the above studies, it seems that SMEs
adopt quick impact measures, experiment with new
solutions, observe their peers and cautiously move
forward, mostly following the innovation approach of
"Discovery Driven Planning" [27-29], but without a
predefined vision regarding a comprehensive digital
transformation.

If this vision has to be predefined to guide the
transformation success, the challenge is to find
appropriate ways and develop capabilities to align
technological, organizational and human resources [30]
under a consistent strategic perspective.

3. Developing learning journeys for digital
transformation

SMEs will have to create their individual learning
journeys to adopt and align digital technologies. The
appropriation of new knowledge demands integrating
technology, business and learning strategies in a
workplace context [31]. Decision-makers at all levels of
the organization must be able to realize the
transformative potential of disruptive technologies,
understand the needs and opportunities for transforming
the business model, design digital transformation
initiatives with the support of these technologies, and
mobilize the resources necessary for the successful
implementation of the initiatives designed [32].

In this transformation and learning journey,
individuals and organizations look for orientation and
guidance, which can be provided by digital maturity
frameworks [33]. In this context, digital maturity means
that a company has the necessary organizational
capabilities to succeed in digital transformation [34].

For this purpose, we adopted the DIGROW digital
maturity framework developed by North, Aramburu and
Lorenzo [35], grounded in the micro-foundations of
dynamic capabilities [36] and therefore allows to link
digitalization to organizational capabilities. Up to now,
the framework has been applied by over 500 enterprises,
most of which are SMEs. An open dataset for further
research is available [9]. Moreover, its simple structure
and anchor statements are particularly suited for SMEs
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allowing a practice oriented assessment of current
capabilities and digitally enabled business potentials.

The "DIGROW" framework contains four
dimensions, which can be seen as challenges (e.g. what
are our challenges to sense digitally-enabled growth
potentials?) or capabilities (e.g. do we have the
capability to sense digitally-enabled growth
potentials?). Both views are useful in a self-assessment.
Along with dynamic capability theory, the DIGROW
framework contains four capacities for each of the four
dimensions or capabilities. The assessment is visualized
as a "Wheel of digitally enabled growth" (Figure 1).
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Figure 1. The wheel of digitally enabled growth
(Source: [35])

Each of these 16 capacities can be evaluated at five
levels described by an anchor statement (i.e. levels 0 &
1 correspond to a low maturity; levels 2 & 3 to a medium
maturity level; levels 4 & 5 to a high maturity). In a pre-
test with firms [37], it was found that these five levels
would allow a sufficient degree of differentiation.
Therefore, the "DIGROW" framework is structured as
follows:

1. Sensing digitally-enabled growth potentials:
Searching for digitally-enabled growth
opportunities, understanding and developing
digital customer needs, sensing technology-
driven opportunities, use of external sources
for digital innovation.

2. Developing a digitally enabled growth strategy
and mindset: Digitally enabled growth
strategy, digital leadership, digital mindset
(attitudes &  behaviors),  empowered
employees.

3. Seizing digitally-enabled growth potentials:
Digitally enabled business models, digital
market presence, digital customer experience,
agile implementation/deployment of
digitalization initiatives.

4. Managing resources for digital transformation:
Digital skills & learning, digital processes,
digital technology & security, digital
investments.

The self-assessment of SMEs' owners, managers,
and employees can support their learning journey by
raising awareness towards required capabilities and
creating a shared understanding of what "digitally-
enabled growth" means. It also helps develop and
communicate a strategy and anchor pilot initiatives in an
overall "picture" of digitalization. SMEs are also
supported in defining learning objectives (e.g., what do
we need to learn to advance from level 2 to level 3?).

The Digital Transformation Competency Model
has been developed to assist, in particular educators, in
designing and evaluating curricula for the DT of SMEs
[35]. There, the capacities making up the dimensions of
the DIGROW digital maturity framework have been
grouped into different categories (i.e. the four capacities
included in each dimension are grouped into two
categories). Overall, eight categories have been defined.
Moreover, the four dimensions and eight categories
have been matched to the 41 e-competencies defined
within the European e-Competence Framework (e-CF)
version 3.0 [38].

It should be clarified that the capacities of the
DIGROW framework refer to the organizational level,
that is, they are organizational capacities, while the e-
competencies of the European e-Competence
Framework correspond to individual competencies.
Therefore, we integrate both organizational and
individual levels. Thus, by applying the DIGROW
model, we can assess the digital maturity of companies
based on the measurement of organizational capacities.
Furthermore, the e-competencies linked to the different
capacities can also be measured. In this line, we apply
the four levels of competence mastery proposed in the
European e-competence Framework (i.e., null mastery
(0), novice (1), intermediate (2), advance (3)).

In this framework, 'Competence' is defined as a
"demonstrated ability to apply knowledge, skills and
attitudes for achieving observable results". The structure
of the 41 competencies follows a logic of an ICT project
with the phases plan — build —run —enable — manage. The
framework, therefore, does mnot fully cover
competencies needed for the digital transformation of
companies. The result (see table 1) shows that the e-
competencies are not evenly distributed across the
DIGROW dimensions. In particular, business and
transformation-related competencies are
underrepresented in relation to ICT development and
deployment. For the sections "Digital mindset" and

"digitally empowered employees", there are no
corresponding e-competencies.
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Table 1. DIGROW

dimensions.

Areas 1 Sensing digitally 2 Developing a 3 Seizing digitally 4 Managing resources for
enabled growth digitally enabled enabled growth digital transformation
potentials growth strategy and potentials &

mindset transformation

Categories 1.1.Understand and 2.1.Review and design 3.1.Transform the 4.1.Implement and manage

monitor digital digital business strategy | organization digital processes

technologies and their
business potentials.
1.2.Develop digital
customer needs

and business models.
2.2. Develop a digital
transformation culture.

3.2.Design /implement
digital market presence
and customer experience

4.2 Manage digital risks and
cybersecurity

Competencies

A.7. Technology
Trend Monitoring
E.1. Forecast

A.1 1S and Business
Strategy Alignment
A.3. Business Plan

D.9. Personnel
Development

Training Provision

Development Development

D.11. Needs A.4. Product / Service
Identification Planning

D.5. Sales Proposal A.8. Sustainable
Development Development

E.9. IS Governance

D.3. Education and

E.7. Business Change A.5. Architecture Design

Management A.6. Application Design
E.2. Project and Portfolio B.1. Application
Management Development

D.10. Information and B.2. Component Integration
Knowledge Management B.3. Testing

C.4. Problem B.4. Solution Deployment
Management B.5. Documentation

Production
B.6. Systems Engineering
D.1. Information Security

B.4. Solution Deployment
( see also M7)
E.4. Relationship

Management Strategy Development
D.12. Digital Marketing D.2. ICT Quality Strategy
D.6. Channel Development
Management E.6. ICT Quality
Management
E.8. Information Security
Management

E.3. Risk Management

4. Developing advanced digital capabilities
and competencies using simulators

Profound organizational and societal changes are
triggered by the speed of technological change and
require an agile development and deployment of
relevant skills and competencies. Workers must be able
to interconnect the organizational challenges with the
potentials of technology to come up with innovations
that meet the business goals [23]. Digital skills can be
defined as the knowledge, skills, and attitudes that
enable businesses to exploit ICT opportunities, ensure
more efficient and effective performance, explore new
ways of conducting business, and establishing new
businesses [39].

Advanced digital competencies include adaptive
thinking, design mindset, computational thinking,
digital collaboration and co-creation, digital analytics,
the economics of digital transformation and adequate
assessment of digital emerging technologies. Therefore,
developing these skills requires intense learning, which
can be particularly difficult for SMEs [40][41] for the
reasons previously mentioned. In addition, digital
transformation in SMEs may require tailored and agile

learning adapted to the needs of digital transformation
that promotes the company's ability to take advantage of
windows of opportunity or unexpected crises [42][43].

Simulation-based learning is a pedagogical strategy
that effectively implements a customized learning
process to understand the transformative potential of
complex technologies [44][45]. This strategy safely
allows testing different alternatives using realistic
scenarios.

Simulation-based learning has long been used to
train professionals in highly complex and risky
occupations [46-48], for instance, in aviation. Pilots
start by being trained in simulators before they can fly.
Every six months, they return to the simulators to learn
how to deal with extreme situations [48]. The digital
transformation of companies is also complex and risky.
Changes in the business model can be so disruptive that
they can lead the company to bankruptcy [49][50].
Process automation and the adoption of new technology
that is not fully understood can have systemic and
unanticipated impacts.

Interest in simulation-based learning has grown
rapidly over the last decade [51], its effectiveness being
explored both in the context of formal management
education and in workplace learning. The complex,
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systemic nature of present management challenges has
been identified as crucial for this growing interest.

In recent years, the need to train the industry's
workforce has given rise to the concept of smart
education, an approach that envisages training in a more
flexible and personalized way with digital tools [52].
Simulators and platforms like the one developed by the
VOIL project are considered tools that support the
flexibility needed to match work demands with the need
to develop digital skills in SMEs.

Therefore, previous studies show that simulation-
based learning can be considered an effective
educational approach in developing new knowledge and
skills in the work setting [53]. It may avoid investments
and disruptions that can put SMEs' survival at risk. As a
technique (not a technology), the simulator can replace
and amplify real experiences with guided ones. The
guided experiences can evoke or replicate substantial
aspects of the real world in a fully interactive fashion
[48], continuously training the learners' ability to
imagine the tech transfer consequences to planned
scenarios in their own company.

How the approach should be applied to improve
learning outcomes is still being explored [54], including
the design principles to adopt in developing platforms
supporting simulation-based learning [55], the best way
to achieve specific levels of expertise in training [56]
and how to suspend disbelief associated to the artificial
environment in which skills are developed [57].

The research into the applicability of simulation-
based learning in the workplace serves as a starting point
for the VOIL project, which makes available in its
online learning environment simulators to explore the
potential of 4 technologies to promote the digital growth
of SMEs. The simulators are accompanied by step-by-
step learning guides. Together with the other developed
resources, they allow the proof of the VOIL concept.

5. Using specific simulators to experiment
with emerging technologies

A simulator is a rich and risk-free environment
where learners can make decisions based on certain
predefined scenarios before implementing them in real
life. The simulation simplifies building virtual
environments conducive to the transfer of declarative
knowledge for professional action. This transference of
knowledge is enhanced by the possibility of
experimenting with understandings, adjusting them to
the experience acquired in the simulation [58][59].

Our approach focuses on simulators of four types of
emerging and disruptive technologies: Digital Twins,
Internet of Things (IoT), Blockchain Technology (BCT)
and Robotic Process Automation (RPA). These
disruptive technologies were selected because they are

key enablers of digital transformation. Although there
are other technologies that enhance digital growth,
namely artificial intelligence, it would not be feasible in
the useful time of the project to provide learning
guidelines for a large number of simulators. Thus,
enough user-friendly simulators were identified to
produce a minimal viable prototype of the VOIL
learning concept.

Digital Twins allow the digitalization of real-world
objects and processes. Digital Twins support the design
of complex technical systems by modeling different
application scenarios, streamlining the data processing,
and enabling detailed simulations at the system level. In
this way, they create holistic views of objects and
information flows, offer intuitive user interfaces, and
leverage shared understandings of opportunities and
problems [60][61].

IoT simulators are effective tools to develop, test,
evaluate, and analyze the performance of new
algorithms, protocols, and techniques, offering high
fidelity for scenarios comprising heterogeneous
elements [62]. IoT simulators are also used to test
options for smart environments, including cities,
houses, agriculture and workplaces. Thus, IoT
simulators can help to produce tangible results to be
used, leveraged, and exploited by IoT product
manufacturers, industries, and service providers directly
or indirectly to accelerate the creation of smart
environments for the benefit of society.

BCT promises trust through secured and immutable
digital data exchange and values in decentralized
networks. Blockchain simulation tools address several
aspects of the complex founding technology [63],
including cryptography, distributed computer networks
technologies and smart contracts. Therefore, blockchain
simulators in our learning environment support
developing deeper understandings of blockchain
technology's basic capabilities and limitations to fulfill
its mission. Well selected blockchain simulators can
assist with designing, deploying, testing, and validating
blockchain applications for business cases. According
to the overall low maturity level of the BCT, gathered
insights by using different simulators will be more about
overall feasibility for business use cases, rather than the
final performance of a Blockchain implementation [62].

The RPA technology supports the digital
transformation of processes by automating highly
repetitive, routine tasks or completing tasks faster
[64][65][66]. It enhances customer experience and
improves the general quality of deliverables. RPA used
as a simulator can support the organization to learn
about the systemic consequences of automation
decisions before implementing them in real settings.

A total of 42 simulators in these four categories
were found on specialized sites and in scientific
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literature. The simulators were then evaluated regarding
(1) type of license (Comercial and Open Source), (2)
technical specifications and main features, (3) ease of
maintenance, support, documentation and update of the
simulator, and (4) interface friendliness. This analysis
led to discarding 15 simulators, some due to installation
errors or insufficient information (7), others due to their
complexity of use (8). For the remaining 27 simulators,
the analysis focused on the learning supported and the
main functionalities available. It also focused on aspects
related to their usability in contexts of self-regulated
learning in the workplace.

Finally, the chosen simulators are BCT-
Demonstrator, MetaMask, and Gaming BlockChain
Battle (BlockChain), CupCarbon (IoT), AnyLogic
(Digital Twins), and UiPath Studio (RPA).

The learning resources we created include guides to
support the self-regulated learning of the four
technologies by simulating real-world scenarios using
the simulators included in Table 1.

Table 1. Selected simulators pack

LI Simulator Simulation capabilities
Technology
Experiment with blockchain
Demonstrator, . )
technology, with a particular
MetaMask )
focus on leaning the
. Wallet, and - . .
Block Chain Gamin general principles, including
9 impressions how to
BlockChain . )
implement and why to audit
Battle
smart contracts code
Explore different scenarios
using digital representations
- . . of real settings/objects to
Digital Twins | Anylogic identify impacts of
reorganizations/manipulatio
ns.
Test the behavior of devices
and the flow of data in a
loT CupCarbon network to support the
development of digital
services.
Explore different ways to
RPA UiPath opt|m|ge processes and
operations, including by
adopting robots.

The learning guides were developed to support an
initial exploration of technology, promoting an
understanding of the transformative potential of
technology, identifying application areas and exploring
different application scenarios. Learning guides have a
similar generic structure and include the following main
parts: (1) presentation of the technology to be explored
with the help of the simulator, (2) the simulator and its
main features, (3) the simulation scenario to implement
by the learner, (4) debriefing about the simulation

experience, (5) self-assessment of learning, and (6)
resources to continue learning about the technology.
Our research will implement a self-learning process
based on the structure and information of the learning
guides, which will allow collecting evidence about the
effectiveness of learning supported by the guides.

6. Discussion of Findings

The tools and resources developed in our joint
research and development project are offered on a
platform. The platform is structured in three labs:
Assessment Lab, Transformation & Co-creation Lab,
and Simulation Lab. The Assessment Lab encompasses
the digital maturity model presented (cf. section 2) and
the competence assessment tool (i.e., based on the
European e-competence Framework) (cf. section 3).
The provided resources ensure a structured alignment of
digital transformation initiatives with business goals and
strategies. Furthermore, the Lab features basic co-
creation aspects. For instance, a transformation
initiative may be defined individually by a single
company or in close collaboration in the context of a co-
creation setting. In addition, the Lab provides options to
share intermediate results. Thereby, SMEs can learn
from each other and collaboratively generate and
evaluate digitalization ideas and develop newbusiness
models [11][67]. Thereby, this lab in particular serves
as a tool to overcome SME-specific challenges of
establishing  cross-company collaborations  [68].
Furthermore, our approach showed that such a
contextualized and collaborative approach is suitable for
establishing digital capabilities in SMEs. This
contributes to IS research on knowledge transfer for
SMEs.

The Simulation Lab allows the user to experiment
with selected simulators (cf. section 5). Thereby,
technologies of previously defined transformation
projects can be simulated in a safe environment, e.g., to
understand the initiative's value and feasibility better.
Through these three Labs, the platform provides an
integrated approach for companies to (1) assess their
digital maturity, (2) based on the assessment results,
define transformation initiatives, and (3) understand and
test the intended initiative implementation by using
simulators. For example, a competence assessment may
reveal a lack of IoT competencies. Thus, we provided
first evidence that simulation-based learning is suitable
for SMEs in the context of digitization. IS research
proposed simulation-based learning for this purpose,
e.g. [69][70], but implementation case studies are scarce
so far.

Regarding the digital maturity model, a set of
companies performed the maturity assessment. Overall,
companies showed an intermediate level of maturity
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(i.e., maturity level between 3 and 4 in most of the
capacities), while they score a low maturity level (i.e.,
less than 3) in some capacities that they need to improve.
In particular, they show a lack of digitally enabled
growth strategies and digital leadership and a low
capacity to develop new business models and
collaborate with external partners to identify digitally
based growth opportunities. They also score low in
digital investment and the introduction of digital
technologies and cybersecurity. These insights
contribute to the call for more research on how digital
transformation happens in practice and in particular in
SME:s [3].

The Transformation & Co-creation Lab tools have
been applied in eight SMEs in the course of digital
transformation projects. The projects involved
stakeholders from management positions and lasted
between 4 and 6 months. Companies demanded
guidance in readily applicable and easy-to-use tools
especially in the early phases of digital transformations
(i.e., orientation phase) [11]. In particular, the
Transformation & Co-creation Lab tools supported a
structured preparation of digital transformation
endeavors by aligning digitalization ideas with company
goals, transformation drivers, and business model
components. In addition, digitalization ideas were
arranged on company-specific roadmaps, which serve as
a personalized digital transformation agenda. Thus,
starting digital transformation requires involvement of
stakeholders and IS research needs to find approaches to
involve SMEs and to develop personalized roadmaps.

The general structure and feasibility of the learning
guides for our technology simulators were pre-tested in
some classroom settings and in practitioner workshops.
In Austria 15 students and 10 SMEs representatives
attended the workshops. In Germany, workshops were
attended by 21 students and 31 SMEs representatives
and 15 students and 24 SMEs representatives in
Portugal. In summary, 10 of the 15 respondents
mentioned having benefitted from using the simulators
as learning tools and noted that the simulation scenarios
are easy to implement and understand. As for ease of use
and satisfaction with simulation-based learning, a little
more than half indicated that the simulators are easy to
handle, not taking much time to learn how to operate it.
They also stated that they liked the idea of simulating a
specific situation before implementing it in the
organization, saying they felt more confident in
applying the technology in real situations. Finally, two-
thirds of respondents said the learning guides helped
learn about disruptive technology by integrating clear
instructions that can be easily applied in other contexts.

In a second moment, the various labs mentioned in
this paper were presented to companies and educators in
an interactive workshop. This event resulted in several

notes on the discussions that took place as well as
responses to a questionnaire presented at the end. From
the information collected, recommendations for
improvement and adaptations for subsequent
implementation emerged. In the event participated 24
professionals, 63% from SMEs, 29% from public, non-
governmental organizations and/or universities, and 8%
from large companies.

During the discussions, we confirmed the departing
assumptions, namely that most companies attending the
event find it challenging to understand how they can
transform their business model with the digital
technologies in the market and successfully realize the
promised value. Participants highlighted the importance
of the relationship between industry and university for
the digital transformation of the business. Companies
bring knowledge of market challenges, whereas
universities can support the definition of innovative
solutions to these challenges. Therefore, collaboration
must take advantage of the complementary knowledge
of these partners and this partnership can be extended to
the education of future professionals.

Participants  highlighted the importance of
diagnosing the company's digital skills. Knowing digital
maturity in internal skills is the first step to
understanding the training needs (reskilling and
upskilling).

Regarding the simulators, the participants pointed
out that learning based on scenarios, problems, and
projects allows critical thinking about complex
situations. Therefore, developing skills in small blocks
of knowledge helps in the success of the digital
transformation of the business.

Table 2: Summary of activities with SMEs.

N. I
Country Part Main insights
. better relationship between
industry and university
. engagement in continuous
Austria 10 education activities

o assessment of digital skills and
maturity

. joint digital strategy workshops

. case studies and master projects

. closer relationship between
industry and university

e  diagnose the company's digital
skills in relation to its upcoming
regulatory requirements (EU) and
needed change of the business

Germany 31 model

e Actually planed for Q4/21 further
teaching by doing, based on
scenarios, problems and projects,
allows the development of a
critical analysis of concrete
situations.
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. Better relationship between
industry and university

e  diagnose the company's digital
skills

. Know digital maturity and internal

skills

teaching by doing, based on

scenarios, problems and projects,

allows the development of a

critical analysis of concrete

situations.

. Develop skills in small blocks of
knowledge

Portugal 24 .

7. Conclusions

This paper describes the set of concepts, approaches
and tools developed collaboratively by researchers from
seven European universities. The paper presents the
initial efforts to validate the collaborative project
results. The project is still ongoing and implementing
new validation activities.

The approaches developed to help companies
assess their digital maturity and co-create digital
business model transformation initiatives were
developed based on prior research by the researchers
involved. Regarding the assessment of digital maturity
the “DIGROW” framework has been considered, as
mentioned above, which is specifically conceived for
application in SMEs. This framework represents a
relevant research contribution since most frameworks
for measuring digital maturity developed so far are
focused on big companies [71][72][73].

The researchers’ previous experience highlighted
the importance of helping SMEs implement self-
regulated learning in the workplace as well as providing
these companies with basic skills that would allow them
to make use of tools available on the web in an open
way. For this reason, it was considered important to
develop learning guides that can be used to quickly learn
the disruptive potential of current technologies and
direct these companies to open-source simulators.

The developed resources were aggregated in three
virtual labs Assessment Lab, Transformation & Co-
creation Lab, and Simulation Lab. These labs are now
implemented in a platform open to be used by any SME.
The paper describes the development and validation of
the labs. In the second phase of our research, the labs are
being integrated on a web platform that will be validated
by involving future users: young entrepreneurs and
SME workers willing to advance their digital skills.

The validation of the labs allowed us to obtain
important feedback that is already being considered in
the production of the web platform, namely (1) the need
to distribute the e-competencies across the DIGROW
dimensions in a more homogeneous way, (2) the
importance of the interactive use of resources developed

to adjust learning to the specific needs of its users, and
(3) offer a learning environment that can be easily
integrated with the demands of work in the organization.

The broader validation of the labs will be performed
on the most viable prototype of our platform later this
year (2021). More qualitative and quantitative empirical
data will be gathered and explained soon.

We anticipate that the developed platform will be
an advance on to current learning platforms, allowing
self-regulated and collaborative approaches that are well
adjusted to the specific needs of learners. In addition, we
believe that integrating an intelligent layer in the
platform to be developed will make it possible to work
in an integrated and secure way with the data collected
by using the platform, offering recommendations
tailored to the specific needs and preferences of the
learner.
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