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Abstract. Small and medium-sized enterprises (SMEs) in Europe are conscious
that their competitive position depends on their success to embrace digitalisation
challenges. However, some decision-makers in companies discard digital
transformation because they do not understand how it can be incorporated into their
businesses. Therefore, academia, research centres, and technological clusters are
responsible for building the infrastructures and providing the support and the
training that will progressively change this mindset. This paper aims to report an
experience on designing a training program to train the trainers under the digital
transformation topic. To define strategies to understand better the companies (and
professionals) needs and motivations and the requisites to deliver the training
course, the focus group methodology was applied. In this paper, we present a
training program methodology and structure that intend to respond to industrial
requests and, in this way to accelerate the digital transformation of companies,
especially SMEs.

Keywords: digital transformation, education 4.0, manufacturing, e-learning, up-
skilling, re-skilling

1 Introduction

A non-return trend seems to be the digitalisation of the industry. Addressing the
different dimensions underlying digitisation is a challenge for both companies and
academia/research centres. Significant challenges are acknowledged: i) Ensure
adequate availability of qualified workforce; ii) Achieve a practical awareness and
understanding of cost-benefit related to the adoption of digital solutions; iii)
Guaranteeing effectiveness in the development of suitable initiatives to transform
organisations.
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There are two poles of industrial companies. On one side, we have the big
companies, with their intervening power and availability of resources. To increase their
competitive position in the market, they launch comprehensive initiatives of test,
evaluation and adoption of technologies and operating and organisational practices. On
the opposite side, we have small and medium-size enterprises (SME), generally with
scarce resources, acting fundamentally on a regional niche basis and without a strategic
orientation in business evolution. They end up having a reactive attitude, which is very
much sustained by the need for survival in the markets they operate. Consequently,
although digitalisation strategies can bring exceptional competitive opportunities to
companies, the implementation of this digital transformation in SMEs is not risk-free
or straightforward.

Although SMEs in Europe risk their competitiveness if they fail to embrace
digitalisation [1, 2], a key obstacle in this process is related to decision makers' lack of
awareness concerning digital technologies potential and implications. Some decision-
makers renounce digital transformation simply because they do not understand how it
can be incorporated into their businesses [3]. In this context, research and technology
organisations (RTOs) assume a critical role, as they include in their mission the
identification of research and innovation results that can be the object of advanced
training actions, providing comprehensive support for organisations to place emerging
technologies at the centre of strategic innovation decisions [4]. As the generation of
knowledge is built on a rigorous scientific research base and in a dynamic research
environment, this allows for mentoring, coaching, technological and business
consultancy, supporting the development of technological-based business projects.

However, RTOs, due to their constitution, organisation and structure, are not able
to train, on their own, all SMEs and large companies in emerging subjects and
technologies related to industry 4.0. In this sense, it is necessary to build a strategy that
promotes a more effective way of training professionals with the new competencies
required for industry 4.0, taking advantage of new collaborative learning networks
between academia and industry supported by the industrial clusters, associations and
similar institutions.

European industry sectoral clusters are working to develop transregional
cooperation, defining common strategies and roadmaps for joint activities, responding
to the needs of companies to better adapt to the trends, challenges and opportunities.
Because they know the needs of the industrial sectors and the individual characteristics
of the companies, the digital maturity of the sector and the future objectives of
remaining competitive in a global domain, they can be actors in the dissemination of
knowledge through their network of industrial companies.

These already established networks may form the basis for successful collaborative
networks for advanced training, providing the means to scale the upskilling and re-
skilling human capital for industry 4.0. At the same time, through these links between
RTOs and industrial clusters in the development of advanced training allows an
acceleration in the adoption of the industry 4.0 paradigm by manufacturing SMEs
through training. Also, it gives a considerable advantage in highly turbulent conditions,
such as the current COVID 19 pandemic situation.

Considering the context previously presented, this paper aims to answer to the
following research question: How to design a training program to train the trainers
under the digital transformation topic? This paper reports an experience on designing a
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training program, to be implemented in the near future, and that was developed in a
collaborative way involving the academia, with the experts in the digital transformation
topic, and industrial associations, closer to companies.

2 Theoretical Background

Digital transformation has been driving a radical change in work environments. The
digitalisation of products, processes and activities requires a whole new set of skills and
has led companies to rethink how education and training are performed [24]. Recent
studies suggest that work organisation and activities and the respective skills
requirements will be significantly different shortly due to the increasing environmental
complexity [5, 6].

The development of skills aligned with job requirements is a decisive factor for
digital technologies adoption [7, 8]. Many authors have highlighted the lack of qualified
personnel and the need for continued training as two of the main barriers to digital
transformation [9, 10, 11]. Although the development of appropriate skills to face the
needs of the dynamic and complex business environments is an important condition for
companies' competitiveness [12], the rapid development of new technologies makes
skills become obsolete much faster than in the past, generating gaps between
companies' needs and workforce availability [13]. Achieving this balance is a crucial
aspect of the readiness for the adoption and implementation of new technologies. In
this sense, it is imperative to find ways to allow workers to acquire skills that meet the
new job requirements and maintain and update these skills over time [13].

As a response to these challenges, two approaches to the development of the
workforce have gained ground in the literature in recent years in the context of
digitalisation: re-skilling and upskilling. Reskilling is related to the acquisition of
entirely new skills sets that will potentially lead to new career positions, while
upskilling concerns the learning of new skills that can support the improvement in the
current situation. Thus, adopting an education and learning strategy based on re-skilling
and/or upskilling workforce helps companies respond more quickly to market changes.

The collaboration between academia and industry is considered an effective way to
reduce the existing gaps between workforce capabilities and companies' needs [14].
Previous studies have discussed different approaches on how academia can interact
with industry in a mutually beneficial collaboration in terms of research, education,
training, students experience, etc. [15, 16]. A demand-driven approach to the
development of education and training programs — especially regarding digitalisation —
can accelerate the adaptation to new requirements, considering that the traditional pace
of education and training programs may not be fast enough to keep up with the changes
caused by digital transformation.

Moreover, partnerships between academia and industry tend to be cost-efficient —
as the mission to identify and retain skills will be facilitated and more flexible and
adaptable [17]. On the other hand, the main obstacles to the success of this type of
partnership may be the differing interests of the industry/employee and the students
when it comes to career projection and the risk of a short-term view by the industry
[14]. In this sense, the collaboration between academia and industry to foster upskilling
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and re-skilling workforce requires clearly defined roles and mechanisms that allow
coherent cooperation between all relevant actors to favour significant gains.

The relevance of active teaching methods has been vastly discussed in the literature
over the last years [18]. A more substantial role of the students in their educational
process has been highlighted as a central objective in the contemporary environment.
This trend promotes the increase of methodologies such as project-based learning,
problem-based learning and flipped or inverted classroom [18, 19]. Active learning can
be defined as a method that favours students' engagement in the learning process [20].
For instance, in flipped classrooms, students are transformed from passive listeners to
active learners [21].

Besides the methods mentioned above, the relevance of the train-the-trainer model
has been highlighted in the context of academia and industry collaboration [22]. This
model refers to the education or training of potential "instructors" with a set of skills
that allow them to train other people. This approach is commonly used with leaders,
who will be able to train their teams. Pancucci [22] argues that the skills acquired using
the train-the-trainer method, especially in professional learning, enhance the teaching
and learning capacity of the community members. In turn, this increased capacity
supports other education and training events that emerge from a broader professional
development model.

3 Material and Methods

This paper aims to describe and explain the design of a training program to train the
trainers under the digital transformation topic. Therefore, this paper reports an
experience on designing a training program, to be implemented in the near future, and
that was developed in a collaborative way involving the academia, with the experts in
the topic, and industrial associations, closer to companies.

Aiming to design and propose an innovative “train the trainer” program capable of
fostering the digital transition in Europe, structured qualitative research was used in
this study. The primary value of this research design is to enable an enriched picture
with precise and substantial contributions to developing a training programme for
trainers in the topic of digital transformation [23]. In particular, the focus group was
applied to accomplish to the research objective. To define strategies to comprehend
better the industrial clusters and specific industrial sectors needs and motivations, and
consequently, the requisites to deliver a course to train the trainers in the topic of the
digital transformation, the focus group methodology can be applied to educational
research [24]. Using this method, it was possible to identify the best practices,
frameworks and contents to support the training programme, namely the learning and
teaching activities [24]. Focus group methodology was conducted involving different
groups of participants. Therefore, two focus groups were conducted: i) one internal
(academia), with the experts in the digital transformation topic, and ii) one external,
with the industrial associations responsible and mentor of this training program. A total
of twenty experts in the management, leadership and training areas were involved, ten
from academia and ten from sectoral industrial clusters. Focus group methodology
resulted very well since the purpose of understanding specific aspects and generating
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relevant information and context on collective point views. Sharing knowledge and
experiences between participants, in an interactive way, in both focus groups resulted
in enriched and valuable contributions to design the training program.

The designed training program will be validated in the several modular sessions
prepared to be running during June 2021 with a sample of participants from three
European sectoral industrial clusters. Based on the results of these sessions, the program
will be adjusted to better met the objectives, and other training sessions will be prepared
by the sectoral industrial clusters to target the companies. Only after this long process
it will be possible to validate and evaluate the success of this initiative.

4 Results

Considering the context and ambition previously identified, this paper proposes
establishing virtual networks composed of RTOs, industrial clusters and associations,
and industry to promote 4.0 training on a large scale. To leverage these European
training networks, this paper proposes an innovative training methodology for
industrial clusters, based on a "train the trainer" approach, capable of contributing to
the training of future trainers from industrial clusters around the fundamentals and
concepts, methodologies, technologies and tools inherent to the multidisciplinary
challenge of digital transformation that is posed to the organisations. More concretely,
after the course, it is expected that clusters become able to:

- Explain to industry companies the relevance, scope, strategies and approaches
inherent to the digital transformation initiatives of organisations, and in particular
for SMEs;

- Understand the importance of a digital transformation methodology that systematise
the effective adoption of digital technologies in manufacturing companies;

- Assess the suitability of a digital transformation strategy applied to a specific
organisation;

- Understand how the organisation structure and operating model need to evolve to
adopt and take advantage of the digital transformation effectively;

- Identify the key technologies that drive the digital transformation as well as
understand the potential and barriers for its adoption;

- Recognise the intrinsic importance of combining different digital technologies
towards a customised data-driven digital architecture;

- Understand the importance of the digital transformation to the development and
deployment of new digital business models;

- Recognise the importance of digital innovation hubs as a mechanism capable of
fostering the digital transformation in the SME ecosystem;

- To draw recommendations for the future delivery of effective services to SMEs, the
creation of dedicated exchange opportunities (for cluster members or other
organisations) and the definition of individual and joint strategies;

- To draw recommendations for facilitating cluster members better use of advanced
technologies, improving productivity, resource efficiency, innovation and
creativity.
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This training course was developed, implemented and tested with European clusters
from textile and advanced production systems sectors within the CLAMTEX European
project.

4.1 Training Program Methodology

Aiming to achieve the objectives previously identified, an active teaching method was
followed, grounded on an interactive teaching-learning methodology, and leveraged by
an online platform. Considering the actual pandemic context, it was possible to take the
on-site regular classroom-style lecture to a new level by adding interactive and group
activities to the online training experience. Here, two types of training sessions were
proposed: the theoretical (T) and Practical (P) sessions. In the T sessions, with a shorter
duration (30 minutes), the main objective is to present the fundamental concepts,
methods and tools. In the P sessions (longer sessions, 1,5 hours), the aim is to stimulate
bi-directional communication between the trainer and the trainees by empowering
discussion and group interaction, not only to keep high energy and attention levels but
also to allow participants to learn from each other's experiences and knowledge. A case-
based learning method is used to guarantee high motivation and participation levels,
where trainees apply their knowledge to real-world scenarios, promoting higher levels
of cognition. Different case studies presenting a real multidisciplinary problem or
problems are shared before sessions. Therefore, trainees can read, analyse and prepare
their participation in the group exercises that will be promoted and guided by the trainer
along with the P session. At the end of these sessions, the trainer compiles the
discussion's primary outcomes and exposes/share the main takeaways of the session.

4.2 Training Program Structure

A comprehensive digital transformation framework was designed to support the
complete digital transformation journeys iteratively based on multidisciplinary
scientific and innovation results. The framework allows the analysis of companies'
digital maturity, the design of the company's digital vision, the establishment of the
roadmap for digital transformation as well as the planning and operationalisation of the
digital transformation roadmap.

Furthermore, the framework also supports the implementation of digital
transformation, bridging the gap between the companies and technology suppliers,
ensuring the strategic alignment of the company's business processes with technologies
in a sustained manner, and monitoring the change management process the successful
adoption of technology. Therefore, the program is composed of the following modules:

- Module 1 - Basics of digital transformation, explains the emerging technologies and
the new management and business models' concepts that emerge with its successful
implementation. The digital transformation does not only impact on technology
adoption, but also influences the business models and company strategy. It is
necessary to explore the concepts that will enable the clusters and their company
members to think in a more holistic and business-oriented way. In this module,
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participants will learn the concepts and challenges of the emerging technologies of
digital transformation to create an understanding of the potential and implications
of adopting these technologies.

- Module 2 - Maturity assessment and digital strategy design supporting tools for
digital transformation. Here, sessions will cover the entire digital transformation
life-cycle, from the digital maturity assessment to the technology strategy and road
mapping definition until its implementation, execution and monitoring. The
essential tools for the successful planning and execution of each phase of the digital
transformation life cycle will be presented.

- Module 3 - Digital strategy implementation and systematisation, to guarantee the
successful implementation of the digital transformation in the industry, based on a
well-validated methodology and toolkit that has been developed along the time with
the consultancy services to industry and clusters. The main objective is to provide
clusters with a methodological approach that will support their members to
maximise the return of investment in digital technologies.

- Module 4 - Digital innovation hubs as a one-stop-shop capable of providing
advanced services to the local industry to foster the digital transformation. This
module is based on the five steps for the formation of a Digital Innovation Hub: (1)
Assess the readiness of the Region, (2) Analyse the ecosystem and engage
stakeholders, (3) Build the service portfolio and the Business Model, (4) Deliver
Services, (5) Evaluate DIH's performance and benefits.

The four modules form a comprehensive methodology that allows the cluster managers
to support their associates (companies) with digital transformation journeys in a
structured, efficient and effective way.

5 Conclusions

Several approaches can be found in the literature to accelerate the adoption of digital
technologies by manufacturing companies. The companies can only accomplish this
journey towards digital transformation with the support of their partners. Two of these
privileged partners are i) the academia (or research centres) through the participation in
research and innovation collaboration projects and ii) the industrial sectoral clusters.
This partnership has also been accomplished during the last years by developing and
delivering training courses to professionals in companies to upskill and re-skill their
professionals. To target and support more companies interested in embracing the digital
transformation challenge, the training program presented in this study was developed
to train the trainees. Therefore, with this objective in mind, a collaborative partnership
between some industrial sectoral clusters in textile and fashion and a research centre
was created to train the people (trainers) of these clusters in the topic of digital
transformation. Based on the competencies and knowledge acquired in this training
program, these trainers will be better prepared to provide training to professionals in
companies in a more effective way. Thus, with this approach, a proximity strategy is
addressed. More companies are in conditions to participate in the training programmes
that would support them and their companies in the digital transformation challenge
and reach the most significant number of SMEs in the shortest amount of time.
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To develop an advanced training programme, an active training method was pursued,
based on an interactive methodology and supported by an online platform. The training
program methodology was mainly oriented to group interaction and sharing
experiences among trainers and trainees. Based on multiple case studies and organised
in four consistent modules, rich contents ensure SMEs collaborators' awareness and
preparedness to perform up-skilling and re-skilling towards industry 4.0 in SMEs.

This study presents the first steps in designing an innovative training program to
train trainees under the digital transformation topic. Based on these results, several
research topics can be addressed in the future. One of them should be how to evaluate
the success of this training program for the trainers. In other words, what KPIs should
be defined to assess skills and competencies acquired by the trainees in this training
course. Another topic should be how to evaluate the efficacy of this initiative on the
professionals and as a consequence in their companies. In this sense, what KPIs should
be defined to assess the impact of this initiative in the companies in achieving the goal
of digital transformation. Finally, one more topic to be addressed in future research
should be the impact of the pandemic situation (and the consecutive lockdown) on the
acceleration of the virtual training and, consequently, on the companies' digital
transformation.
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