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1. INTRODUCTION
The New Industrial European Strategy (EC, 2020) (4) affirmed that Europe needs industry
to become greener, more circular and more digital while remaining competitive on the global stage.
These three drivers will transform industry, support small and medium-sized enterprises
(hereinafter referred to as SMEs) and keep Europe sustainable and competitive.
On the world’s leading industrial and manufacturing scene, digital transformation is now
far underway. This up-and-coming digital transformation that well-coordinated should work for
the benefit of all is incentivised under the flagship of Industry 4.0, and underpinned by the New
Industrial Strategy for Europe, the Single Market, the Digital Agenda for Europe, and the Digital
Single Market. It represents the European society powered by digital solutions that put people first,
open up new business opportunities, and boost the development of trustworthy technology and
infrastructure to foster an open and inclusive society and to create connected and sustainable EUwide digital ecosystem (EC, 2020) (2).
The pan-European long-term innovative strategy, Industry 4.0, leads the European
forefront initiatives in the defined priorities to shape its digital future. In this framework, all the
Member States formulated their national strategies on digitising industry, resembling its unique
regional ecosystem to make the national growth, driven by the digital transformation, consistent
and exponential (EC, 2020) (4). Accordingly, under the active deployment of the Digital Agenda
for Spain and the Connected Industry 4.0 initiatives, the promising aspirations did not take long to
bring its benefits. The Country Report Spain 2020 (EC, 2020) (18) stresses that the country has
enjoyed six years of strong economic growth accompanied by dynamic job creation: between 2013
and 2019, real GDP (Gross Domestic Product) grew by 16.5% and employment by 14%, well
above the EU average. However, economic efficiency, as measured by total factor productivity,
remains subdued, due to low innovation in many firms and regions, regulatory fragmentation,
market barriers, labour market segmentation, and skills gap.
Referring to the scientific observatory, many scholars and practitioners have been
addressing the identified pitfalls from a different perspective, suggesting evidently supported
refinement actions and issuing analytical recommendations (Muñoz Sastre et al., 2019; Bajgar et
al., 2019; Beier et al., 2020). With the time, in trials to discover the most effective way in tackling
so much challenging barriers to the digital transformation, the scientific attention has been drawn
to the study of the unrevealed potential of the Industry 4.0 components, also known as disruptive
technologies, making it centric in relation to other aspects (Gómez Cerretero & Piattini Velthuis
2018; Greco et al., 2019; Ciruela-Lorenzo et al., 2020).
Evolution of the Digital Single Market, triggered by a stronger integration of the “digital”
and “traditional” economies, resulted in emergence of innovative business models with new modes
5
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of communication and data-based assets. The effect of these novelties on improving the economic
efficiency is difficult to estimate yet, but deployment and a wide diffusion of advanced digital
networks and services ensured not just cross-border access to the EU-wide digital ecosystem, but
also paved the formation of the strong industrial data wave. In this scope, boosting connectivity,
by creating the right conditions for its implementation, is on the agenda (EC, 2020) (18).
The more the society started gaining knowledge on the practical specificities and
circumstances of the sustainable and effective governance of the access providing networking in
the digital transformation purposes (Ordonez-Lucena et al., 2019; Tilemachos Doukoglou et al.,
2019; Garg et al., 2020), the quicker the consolidation and development of the supporting digital
infrastructure, connectivity capabilities, became No.1 priority. Particularly, the promotion of the
ultra-fast broadband coverage has been prioritised in every digital-character development
programme at European, national and regional levels.
We know that improving the competitiveness of the economic sector and fostering its
growth, international expansion and creation of quality employment, through the implementation
of the national strategies on digitising industry, is one of the action lines that Spain is dealing with
today. Apparently, having achieved the stage, when the digital transformation mainstream, driven
by connectivity, went far beyond the industrial sector, extensively affecting the entire economy,
Spanish companies of all sizes and specializations started looking forward to becoming digital at
heart, having more dynamic operations management through adoption of more efficient digital
technologies and processes, increasing their capacity to leverage new business opportunities.
Having taken into consideration that SMEs are the motors of the Spanish economy, in many
cases with global leaders in business and innovation (Lazaro, 2017) (5), the Digital Agenda for
Spain prioritized the promotion of access to ultra‐fast broadband coverage to encourage the
transforming use of information and communication technologies (hereinafter referred to as ICT),
particularly, in SMEs (MIET, 2013) (30). Actually, Spain holds one of the highest broadband
coverages of networks in Europe, capable of providing gigabit Internet access speeds (EC, 2020)
(18). Nonetheless, Spanish SMEs continue experiencing certain challenges in their digital
transformation: unwillingness to conduct the transformation, scarce digital formation, lack of
funding, lack of knowledge on the potential benefits, lack of knowledge on alternative
technologies, finally, scarce understanding of necessity to invest into technologies (MITT, 2020)
(32). That lead us to conceived understanding that the roots of the digital stagnation lie, primarily,
in the commercial perception of the global tendency.
Speaking about the regional situation, the question of broadband coverage in Castilla-La
Mancha is the responsibility of the Counselling of Sustainable Development. From their point of
view, the ultra-fast broadband coverage is expected to reshape fundamentally the competitive
6
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landscape and bring a considerable change to the local established economies. Actually, in March
2020, the Counselling of Sustainable Development of Castilla-La Mancha announced that the
administered region is expected to be converted into the national reference in deployment of the
high speed and quality broadband coverage (Gobierno de Castilla-La Mancha, 2020) (25).
Previously, in 2019, the region authorized an installation of 1 400 new telecommunication
settings that surpasses the previous year number by 300, that represents a total record of the
broadband installations among all the Spanish autonomous communities. Castilla-La Mancha is
the only autonomous community in Spain, where 4G coverage has grown the most by 135 % since
2015, and the deployment of fiber optics has risen by 336 % since the same year, including the
rural depopulated regions. The statistics show that 99.5 % of the region's population has already
been widely using 3G, and 95.6 % has already got an access to 4G (Gobierno de Castilla-La
Mancha, 2020) (25). Coming to the characteristics of the regional broadband coverage, the Society
of Information and Telecommunication infrastructures of Castilla-La Mancha estimated that the
most used type of connection in commerce nowadays is mobile connection of 3G (almost 80%)
and in some areas of a superior mode (4G), however, the penetration rate is still the modest
(Ministry of Economy, 2019) (37).
The regional government declared that they are not going to stop on that: the new goal is
to make ultra-fast broadband networking infrastructure and the latest generation fiber optics reach
all corners of Castilla-La Mancha. Thereby, specific actions are being currently carried out aimed
at extending 4G coverage to 204 rural towns, with a budget of 16.9 million euros (Gobierno de
Castilla-La Mancha, 2020) (26). Furthermore, having received the national recognition being the
autonomous leader in initiatives to diminish the digital gap, working remarkably on distribution
of the advanced broadband coverage and fiber optic deployment, the regional authorities
formulated the Program on the future of telecommunication “Mañana de las Comunicaciones”,
about the 5G networking aimed at connecting citizens, enterprises, entrepreneurs and disruptive
technologies (Gobierno de Castilla-La Mancha, 2019) (27).
1.1 The Research goal and objectives. Implementation strategy
Ambitious plans and strategically oriented initiatives have always been playing a crucial
role in achieving the high-performance milestones. The European, national and regional largescale goals outlined above, for instance, improvement of economic efficiency, apart from smart
strategic management require sufficient timing for its fruitful implementation. In this case, one of
the most important market dynamics, timing, and a long-term regional strategy on shaping the
integrated, efficient and coherent digital landscape for the socioeconomic environment through the
development of the ultra-fast broadband coverage predefine the front line goal of the present
7
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Master’s Thesis: to facilitate the Digital Transformation progress for the prosperity of SMEs
through the study of the strategic influence induced by the advanced 5G networking and its
perception in Castilla-La Mancha.
The holistic research goal, the outcome the research is intended to produce, is supported
by a set of well-linked objectives, actions that will help to achieve the primary goal:
1. To present a thorough, logically and chronologically structured literature overview in the field
of Digital Transformation, giving observance to its origin, framework, and evolution through
the innovative concept Industry 4.0;
2. To analyze the current national and regional socioeconomic performance in terms of the
Digital Transformation and, basing on the statistical data and reviewed monitoring progress
papers, to elaborate SWOT analysis for both cases;
3. Relying on the SWOT analysis results, to identify the future perspectives the advanced 5G
networking is capable of providing for the SMEs ecosystem in Castilla-La Mancha after its
deployment and dissemination, accompanied by strengthening of the broadband coverage;
4. With an application of the quantitative research methodology, survey, to study the perception
of the SMEs ecosystem of Castilla-La Mancha in relation to the Digital Transformation with
its major strategic orientation to promote the ultra-fast broadband coverage, as well to form
commercial awareness and plant the digital trust for the upcoming innovative wave.
Study of the commercial perception has always been one of the most effective ways to
plant the climate of trust in terms of advent of all disruptive innovations. Referring to the Digital
Agenda for Spain (MIET, 2013) (30), the importance of reinforcing confidence in the digital sector
is prioritised and consolidated as an indispensable condition to guarantee the effective
implementation of ICT in commerce and the public sector, where in the next decade 5G technology
is expected to have a cross-cutting effect on the overall economy and society. Consequently,
adoption of ICT, extension of broadband and ultra‐fast broadband, advanced use of the Internet by
the majority of the population, and widespread use of e‐Commerce, e‐Administration and eEducation will only be possible and above all sustainable if an uninterrupted access to the
advanced connectivity networking is ensured and the players involved are aware of its advantages.
Valdani Vicari & Associati, WIK Consult, 2019 in the publication “Monitoring Progress
in National Initiatives on Digitising Industry” (6) warn that the difficulty to reach SMEs regardless
of its size and economic activity remains one of the biggest challenges to the digital transformation
in Spain. Up to date, the situation is even more complicated by the world health crises widely
known as the pandemic COVID-19. All these circumstances were taken into consideration and
influenced the way the research is being carried out. Adequately considering the resources we have
to access the main players of the research, a firm decision to develop the well-coordinated strategy,
focused on leading a proactive campaign aimed at stimulating an engagement of the public and
private sectors in the project purposes was taken. Under “proactive campaign” we consider,
particularly, the development of the empirical part of the research, continuous and long-term
8
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collaboration with the governmental bodies, private organizations and other parties who are able
of providing direct/indirect communication with the regional SMEs through different marketing
channels to get the required information for the analysis, respecting appropriately the Spanish
Organic Law on Personal Data Protection and Guarantee of digital rights (BOE, 2018) (52).
Referring to the access barriers, timing as a determining factor for the liability of the
research results and the extensive scope of the target group, the proactive campaign is expected to
make the survey spread among a bigger number of SMEs of all sizes and specializations,
maintaining its promotional and, at large extent, educational purposes. Obviously, the world
instability, the economic downturn will require at least three months of a trial in reaching a
representative amount of responses to draw the full picture of the commercial perception, relevant
for further policy-making application at the regional level. Meanwhile, the present Master’s
Thesis is concentrating on revealing the interim monitoring results on the progress of the
developed campaign, detection of limitations and formulation of the future research lines.
The structural description of the theoretical part of the thesis can be summarised as follows.
The second chapter is devoted to the holistic overview of the digital transformation in industrial
sector as a concept of transition to more sophisticated and sustainable economy from the European
policy-driven perspective, evolving around the New Industrial Strategy for Europe, the Single
Market, the Digital Agenda for Europe, and the Digital Single Market. The review of the Spanish
Digital Agenda that finalises the second chapter serves to demonstrate the reflection of the best
adapted from all theme-related European strategies, stressing the exceptional importance of the
development of the ultra-fast broadband coverage in terms of maximising the potential of the datadriven digital economy in the region with the leadership ambition. The third chapter contains the
gleaned insight of the conceptual framework of the Industry 4.0 as a long-term strategy on
digitising industry and its national and regional interpretation for Spain and Castilla-La Mancha
respectively. This programmes’ review helped identify the replication of the European cornerstone
on strengthening the connectivity through fixed and mobile broadband technology advancement,
digital infrastructure development, as the trigger dynamics for consolidating the regional databased digital economy. The fourth chapter provides an analysis of the national and regional
economic situations in the digital context and statistics-based determination of the digital status
that facilitated in defining peculiarities of the digital transformation progress at each level.
Eventually, the fifth chapter provides an interpretation of the empirical part of the research,
that latter may find its application in the purposes of the regional policy-makers to help in
identification of the right strategic priorities for the development of the ultra-fast broadband
coverage in Castilla-La Mancha to facilitate entrance and scaling up within the Single Market, the
Digital Single Market and beyond in the state of world’s instability and unpredictability.
9
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2. DIGITAL TRANSFORMATION
2.1 The New Industrial Strategy for Europe
Europe has always been the home of industry. For centuries, it has been a pioneer in
industrial innovation and has helped improve the way people around the world produce, consume
and do business. Throughout its long history, industry has proven its ability to lead change. In turn,
it must now do the same as Europe embarks on its transition towards digital leadership and climate
neutrality in an ever-changing and ever more unpredictable world (EC, 2020) (9).
As stated in the European Commission Communication on a New Industrial Strategy for
Europe (EC, 2020) (9), the twin ecological and digital transitions will affect every part of our
economy, society and industry. They will require new technologies, with investment and
innovation to match. They will create new products, services, markets and business models. They
will shape new types of jobs that do not exist yet which need skills that we do not have yet. Finally,
they will entail a shift from linear production to a circular economy (EC, 2019) (29).
Now we need a new industrial way for Europe that fits for the ambitions of today and the
realities of tomorrow. At the heart of this is the ability of Europe’s industry to lead the twin
transitions and drive its competitiveness, basing on open markets, world-leading research and
technologies and a strong Single Market, which brings down barriers and cuts red tape. Setting the
framework and providing political and policy direction is crucial to offer the certainty needed for
investors, innovators and industry (EC, 2020) (9).
To address all the mentioned priorities for making Europe globally competitive, the
European Commission released “The New Industrial Strategy” in March, 2020, that unleashes the
fundamental factors in making Europe’s Industrial twin transformation happen (EC, 2020) (10):








A deeper and more digital Single Market;
Upholding a global level playing field;
Supporting industries towards climate neutrality;
Building a more circular economy;
Embedding a spirit of industrial innovation;
Skilling and upskilling;
Investing and financing the transition.

2.2 The Single Market
The New Industrial Strategy for Europe (EC, 2020) (9) stresses that new and ever-changing
geopolitical realities are having a profound effect on Europe’s industry. Global competition,
protectionism, market distortions, trade tensions and challenges to the rules-based system are all
on the rise. Coupled with a period of global economic uncertainty on the horizon, these trends pose
new challenges for Europe’s industry as it sets off on the twin ecological and digital transitions.
10
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The modernisation and strengthening of the Single Market in this context is one of the main
priorities of the European Commission nowadays.
The EU’s Single Market is the world’s largest interconnected market, comprising more
than 500 million people and 27.5 million companies. For over 25 years, it has been delivering
growth, jobs, legal certainty to business, and a wide choice of safe products to consumers all across
Europe. It has been liable to lead to price reductions, improved productivity and strengthened the
economies of the European Member States (EC, 2020) (11).
The Single Market has a very important international dimension. The convergence towards
common technical norms and market practices, the shared technological base and the free
movement of capital, goods and services increased productivity and fostered innovation. The
achieved size and importance of the Single Market gave Europe a high profile of methodology in
giving a response to the new challenges that the EU is confronting. Revitalising Europe’s
competitiveness, providing solutions to the environmental and climate change objectives, speeding
up the adoption of new technologies, maintaining financial stability, ensuring the safety and rights
of citizens in an environment of demographic change are all major challenges to which the Single
Market is already responding. The Capital Market Union, the Digital Single Market and the Energy
Union have joined Single Market policies to guarantee more effective responses to these new
challenges, accelerating the EU’s green and digital transformations (EC, 2019) (12).
In the Single Market Performance Report 2019 (EC, 2019) (12) it is stated that the Single
Market is contributing significantly to the digitalization of Europe's economy but its lasting
performance requires the reinforcement and further development of the current EU-wide digital
ecosystem. The development of this ecosystem is currently held back by an insufficient and uneven
performance on key digitalization drivers, such as digital infrastructure, skills and funding for
digital ventures. Ensuring Europe’s technological leadership and strategic autonomy now requires
that we create a robust, sustainable and convergent EU-wide digital ecosystem. Only such an
integrated ecosystem will allow for a competitive supply and an effective uptake of digital
technologies across the EU making it possible to capitalise on the Single Market.
2.3 The Digital Single Market
Since the end of the 90s, ICT has driven productivity gains and growth in the EU.
Following up on the European long-term progress, the Digital Agenda for Europe has been set out
to define the key enabling role that the use of ICT would have to play, if Europe wants to succeed
in its ambitious Europe 2020 goals. Later, in 2015, in line with the Digital Agenda for Europe, the
Commission launched the Digital Single Market to build a solid, sustainable and convergent EU-
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wide digital ecosystem, delivering the main legislative proposals, such as boosting e-commerce,
harmonisation of digital rights, VAT rules and cybersecurity (EP, 2019) (3).
The Digital Single Market initiative is Europe’s long-term strategy for digital
transformation which effective implementation aims at boosting connectivity, the data economy
and digital public services, as well as, helping Member States to equip citizens with digital skills
adapted to the modern labour market (EC, 2019) (12).
In formulating the pillars, the Digital Single Market successfully inherited the fundamental
principles from the concept of the Single Market, where the free movement of goods, services and
capital is ensured and where individuals and businesses can seamlessly access and carry out
bargaining activities under conditions of fair competition, and a high level of consumer and
personal data protection (EC, 2015) (13):






Better access for consumers and businesses to online goods and services across
Europe that requires the rapid removal of key differences between the online and offline
worlds to break down barriers to cross-border online activity;
Creating the right conditions for digital networks and services to flourish that requires
high-speed, secure and trustworthy infrastructures and content services, supported by the
right regulatory conditions for innovation, investment, fair competition and a level playing
field;
Maximising the growth potential of the European Digital Economy that requires
investment in ICT infrastructures and technologies, and research and innovation to boost
industrial competiveness as well as better public services, inclusiveness and skills.
We have already entered the next major phase of digital transformation, which is expected

to lead to a stronger integration of the 'digital' and 'traditional' economies thanks to a wider
application of Industry 4.0 components (See Section 3). The full impact of these innovative
technologies is impossible to predict, but the transformation of traditional industries is expected to
go well beyond increased operational efficiency. Practically, Europe will see an increased
convergence between 'digital' and 'traditional' products and services, notably with the deployment
of 5G and the Internet of Things (IoT). These disruptive technologies will, undoubtedly, lead to
entirely new business models, revenue streams and value propositions (EC, 2019) (12).
The data generated by interconnected IoT devices will be the new fuel of the digital
economy across the EU, with a myriad of potential uses from Artificial Intelligence (AI) to
personalised services, which should be supported by an improved framework for data sharing.
Thereby, the EU enhances its industrial capacity in critical digital infrastructure. The successful
roll-out of highly secured and state-of-the-art 5G network will be a major enabler for future digital
services and be at the heart of the industrial data wave. Europe must now invest if it wants to be a
frontrunner in 6G networks (EC, 2020) (9).
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In February 2020, the European Commission released the strategies for Data and Artificial
Intelligence (AI) (EC, 2020) (14), aiming at shaping Europe’s Digital Future. To achieve this, the
Commission will first propose to establish the right regulatory framework regarding data
governance, access and reuse between businesses, businesses and government, and within
administrations. This entails creating incentives for data sharing, establishing practical, fair, and
clear rules on data access and use, which comply with European values and rights, such as personal
data protection, consumer protection and competition rules. It also means to make public sector
data more widely available by opening up high-value datasets across the EU and allowing their
reuse to innovate on top.
The objective of the European data strategy is to make sure the EU becomes a role model
and a leader for the society empowered by data. For this, it aims at setting up a true European Data
Space, a Single Market for data, allowing it to flow freely within the EU and across sectors for the
benefit of all interested parties. Citizens, businesses and organizations should be empowered to
make better decisions based on insights gleaned from non-personal data. That data should be
available to all, whether public or private, start-up or giant (EC, 2020) (14).
Ensuring that data is sufficiently available and mobile within the Single Market, while
protecting security and privacy, is a complex and specific challenge. Private-sector data is a key
driver of innovation and competitiveness in Europe and the reuse of private sector data constitutes
a further cornerstone of a common European data space (EC, 2019) (12). With the General Data
Protection Regulation, admitted in 2016 and entered into force in 2018, the EU has already created
a solid framework for digital trust, a pre-condition for the access and use of data (EU, 2016) (15).
The value of the EU 'data market' could grow from EUR 71 billion in 2018 to over EUR
141 billion by 2025. The data market is the marketplace where digital data is exchanged in the
form of innovative products or services. At Member States’ level the size of the data market shows
a tight correlation with the national spending on ICT as well as the overall economic strength of
the specific Member State. In 2018, six Member States (UK, France, Germany, Italy, Spain, and
the Netherlands) accounted for approximately three quarters of the whole EU data market,
indicating a relatively high concentration among Member States (EC, 2019) (12).
So far, the Single Market Performance Report 2019 (EC, 2019) (12) reveals that European
firms are not exploiting the full potential of data, whereas the efficient use of data is critical for
both the supply and uptake of digital technologies. While 70% of companies reusing data consider
that accessing data from other companies is very important to their business, 60% of all EU
companies currently do not share data with other companies and 58% of companies are not reusing
data from other companies. This limited willingness to share data among firms, combined with
unevenly spread digital skills across industries, holds back a broader data usage. Only 12% of EU
13
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companies currently make use of Big Data, whereas, the Big Data sector is growing by 40% per
year, seven times faster than the IT market.
Over the next five years, the European Commission will focus on the three key objectives
in digital (EC, 2020) (14):




Technology that works on people;
A fair and competitive economy;
An open, democratic and sustainable society.

In addition to this, The EU will support the development of key enabling technologies
(hereinafter referred to as KETs) that are strategically important for Europe’s industrial future.
These include robotics, microelectronics, high performance computing and data cloud
infrastructure, Blockchain, quantum technologies, photonics, industrial biotechnology,
nanotechnologies, pharmaceuticals, advanced materials and technologies. Europe has everything
it takes to lead this new technology race. It must build on its strengths, including a robust industrial
base, high quality research, skilled workers, a vibrant start-up ecosystem, mature infrastructure
and a leading position in the use of industrial data. Thus, Europe has an opportunity to take a
leadership role, inter alia due to its strong position on the demand side (EC, 2020) (9).
The Commission will present later this year a Digital Services Act and a European
Democracy Action Plan, propose a review of the eIDAS regulation, and strengthen cybersecurity
by developing a Joint Cyber Unit. Europe will also continue to build alliances with global partners,
leveraging its regulatory power, capacity building, diplomacy and finance to promote the European
Digitalization Model (EC, 2020) (14).
Currently, Europe continues to preserve its open, democratic and sustainable society and
disruptive digital technologies support these initiatives. It will develop and pursue its own path to
become a globally competitive, value-based and inclusive digital economy and society, while
continuing to be an open but rules-based market, and to work closely with its international partners
(EC, 2020) (14).
As pointed out in the Communication from the European Commission (EC, 2015) (13),
achieving the Digital Single Market will ensure that Europe maintains its position as a world leader
in the digital economy, helping European companies to grow globally. As well, it predicts, that
within less than a decade, most economic activity will depend on digital ecosystems, integrating
digital infrastructure, hardware and software, applications and data. Digitalization of all sectors
will be needed if the EU is to maintain its competitiveness, keep a strong industrial base and
manage the transition to a smart industrial and services economy.
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2.4 The Digital Agenda for Spain
In the early 2013, the government of Spain formulated the National Digital Agenda, a
strategy on achieving the milestones of the Digital Agenda for Europe. As a framework of
reference to ICT and e‐Administration, it determined to maximize the impact of public policies on
ICT and, in line with it, to stimulate investment deriving from the private sector, eventually, to
transform and modernize the Spanish economy and society through efficient and intensive use of
ICT by citizens, businesses and public administration bodies. (MIET, 2013) (30).
To achieve these goals, the Digital Agenda for Spain puts a set of actions aimed at
promoting the transformative use of digital technologies and encouraging the efficient deployment
of telecommunications infrastructure (MIET, 2013) (30):
1. Foster the deployment of networks and services to guarantee digital connectivity.
2. Develop digital economy for the growth, competitiveness and internationalisation of
Spanish companies.
3. Improve e‐Administration and adopt of digital solutions for efficient provision of
public services.
4. Reinforce confidence in the digital environment.
5. Boost R+D+i system in ICT.
6. Promote digital inclusion and literacy and the training of new ICT professionals.
The effort made by the private and public sectors, and the civil society in the last decade
has laid the greatest foundation for ICT equipment, broadband coverage, and electronic public
service offer. Now these offer‐fostering public policies must give way to policies focused on
encouraging intensive, efficient and intelligent use of digital technologies.
The European Union has placed the deployment of ultra‐fast broadband access
infrastructures as one of the major political and strategic goals of this decade. The reasons for this
are solid and well‐founded. It is crucial to have networks with the necessary coverage, quality and
speed to support current and future demand, to increase an ability to innovate, to access new
services with greater added value, or to transfer the benefits derived from digital economy to the
whole society (MIET, 2013) (30).
Advanced networking enables new, more efficient and productive business models; new
ways of producing and trading products and services; new forms of communication and
relationship among citizens, businesses and public administration bodies. Therefore, the Digital
Agenda for Spain considers it essential to promote the deployment of ultra‐fast broadband
networks and the provision of digital services, in line with the goals of the Digital Agenda for
Europe (MIET, 2013) (30).
Improving the competitiveness of the Spanish production sector and fostering its growth,
international expansion and creation of quality employment are the main challenges that the
country is dealing with today. For this reason, Spanish companies are urged to have more dynamic
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daily operations, to save costs through more efficient tools and processes, to increase their capacity
to leverage business opportunities arising on the Web and to be more innovative and productive.
Therefore, the Digital Agenda for Spain prioritized the promotion of access to ultra‐fast broadband,
especially, among SMEs to encourage the transforming use of ICT (MIET, 2013) (30).
The development of ultra‐fast access networks is a cornerstone of the Digital Agenda for
Europe, where mobile communications, including satellite solutions for special cases, will play an
especially important role in its implementation. Since the launch of the Digital Single Market, the
strategy improved a better Internet connectivity with an extensive basic broadband coverage,
mainly owing to a gigabit connectivity with the harmonised use of the 470-790 MHz frequency
band and inaugurated the broadband for 5G mobile Internet by 2020 to provide a better access for
consumers and businesses to digital goods and services across Europe (EP, 2019) (3).
The timeline of the 5G deployment in Spain is presented below (See Figure 1) (European
5G Observatory, 2020) (33):

Figure 1. The timeline of the 5G deployment in Spain

Source: IDATE DigiWorld, 5G markets Europe, March 2020

5G connectivity is the essential technological key to the digital transformation of the
society and economies in the most advanced countries in the next decade. As a result, the Ministry
of Energy, Tourism and Digital Agenda of Spain has developed the 5G National Plan for the 20182020 period, becoming the key driver to the Industry 4.0 ecosystem (METD, 2017) (31).
On the contrary, with what replacing 3G for 4G implied, 5G will have an impact that goes
beyond a technological shift to mobile networks. 5G is expected to have a cross-cutting effect on
the overall economy and society. The new mobile communication networks and infrastructure will
lay the springboard for an unprecedented increase in the number of connected devices, data transfer
volumes and remote management capabilities in real time, all of which will be the basic underlying
technology to carry out the digital transformation. Regarding Spain, the main areas of interest in
application of 5G technology would include tourism, the Internet of Things (IoT) within the
framework of intelligent territories, and the connected vehicles, due to the importance of the
automotive sector in the national economy (METD, 2017) (31).
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3. THE CONCEPT OF INNOVATIVE AND SMART INDUSTRY (I4.0)
The term “Industry 4.0”, shortened to I4.0, was broadly popularized in 2011, initially
mentioned in the project in the high-tech strategy of the German Government, and was used to
refer to the innovative and intelligent computerization and manufacturing processes. The original
concept of the Industry 4.0 formulated by the German government was characterized by the strong
customization of products under the conditions of highly flexible (mass) production, where the
required automation technology is improved by the introduction of methods of self-optimization,
self-configuration, self-diagnosis, cognition and intelligent support of workers in their increasingly
complex work (Kagermann et al., 2013, Gonçalves Machado et al., 2020).
In the vision of one of the leaders in business strategy consulting (PWC, 2016) (1), the
concept “Industry 4.0” stands for the Fourth Industrial Revolution: while Industry 3.0 focused on
the automation of single machines and processes, Industry 4.0 focuses on the end-to-end
digitisation of all physical assets and integration into digital ecosystems with all value chain
partners, supporting the fundamental principles of Interconnectivity, Information transparency,
Technical assistance, and Decentralized decisions.
Through the long-term trial in identifying and implementing Industry 4.0 scenarios in
transforming the industrial sector into innovative and digitising ecosystem, Industry 4.0 started
referring to the intelligent networking of machines and processes for industry with the help of ICT
through Smart manufacturing, Cyber-physical systems, the Internet of Things (IoT), Industrial
Internet of Things (IIoT), Cloud computing, Cognitive computing and Artificial Intelligence (AI)
(PWC, 2016) (1).

Figure 2. Industry 4.0 framework and contributing digital technologies

Source: PWC, 2016 (1)
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The comprehensive model of the overall concept of the strategy on digitising industry Industry 4.0, proposed by PwC in the Industry 4.0: Building the digital enterprise (PWC, 2016)
(1) (See Figure 2) is built on (from the core to the extremes): drivers, supporting principle and
components of Industry 4.0.
Deploying the conceptual visualisation of the innovative digitising strategy, Industry 4.0
serves as a roadmap, enabled to be efficiently customised, to guide industrial companies in the
journey, taken towards a complete value chain transformation. Industry 4.0 digitises and integrates
processes vertically across the entire organization, from product development and purchasing,
through manufacturing, logistics and services. All data about operations processes, process
efficiency and quality management, as well as operations planning are available real-time,
supported by augmented reality and optimised in an integrated network. Horizontal integration in
this transformation stretches beyond the internal operations from suppliers to customers,
embracing all key value chain partners. It includes technologies from track and trace devices to
real-time integrated planning with execution (PWC, 2016) (1).
At the end of this transformation process, industrial companies become true digital
enterprises, with physical products at the core, augmented by digital interfaces and data-based,
innovative services. Digitalization of products includes the expansion of existing products, by
adding smart sensors or communication devices that can be used with data analytics tools, as well
as the creation of new digitised products, which focuses on completely integrated solutions.
Integration of cutting edge digital components enables companies to generate data and analytics
on product use and refine products to meet the increasing needs of end-customers (PWC, 2016)
(1).
Reaching customer satisfaction is a multi-stage, never-ending process that needs to be
constantly modified. Therefore, leading industrial companies expand their offering by providing
disruptive digital solutions such as complete, data-driven services and integrated platform
solutions. Disruptive digital business models are often focused on generating additional digital
revenues and optimising customer interaction and access. These developments fundamentally
change individual companies, as well as transform market dynamics (Teams, Customers, Products,
Competition, Timing, and Finance) across a whole range of industries (PWC, 2016) (1).
To summarise, Industry 4.0 is the concept in motion that enables the information intensive
transformation of manufacturing and related industries to enable autonomous decision-making
processes, monitor assets and connected value-creation networks through early involvement of
stakeholders and full vertical and horizontal integration to build intelligent ecosystem.
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3.1 National Strategy on Digitising Industry. Connected industry 4.0 (CI4.0)
The Spanish strategy on digitising industry is denominated as the Strategy of Connected
Industry 4.0 (in original language “Estrategia Industria Conectada 4.0”; CI4.0). From the key
priority areas: manufacturing and industry; sustainable innovation; KETs; human health and social
work activities; and ICT, defined in the Spain’s Smart Specialisation Strategy (in original language
“Estrategia de Investigación e Innovación para una Especialización Inteligente - RIS3”), the
Strategy covers, in particular, the first one (manufacturing and industry), the third one (KETs) and
the fifth one (ICT) (Valdani Vicari & Associati, WIK Consult, 2019) (6).
The Connected Industry 4.0 initiative aims at: (1) increasing the industrial added value and
quality employment; (2) developing a unique and competitive model for the industry of the future
and promote a strong local offering of digital solutions for the manufacturing sector; (3) promoting
and enhancing differential competitive levers that favor industry and boost exports. Under these
initiatives, there are various action lines and strategies followed (See Table 1) (Lazaro, 2017) (5):

Table 1. Overview of the main national strategy on digitizing industry (CI4.0)
Criteria

The National Strategy Connected Industry 4.0

Starting date
Objective

2015
Increase the contribution of the industrial sector to the GDP, employment and the
positive side of the commercial balance sheet through digital transformation of the
Spanish industry
Ministry on Industry, Trade and Tourism (MINCOTUR)
The Strategy follows four action lines:
Raising awareness and training
Collaborative environments and platforms
Impulse digital enablers (R&D)
Support of the digital evolution in the industry and SMEs
Within the four action lines, eight strategic actions are taken:
Raising awareness and training: Communication and dissemination of the CI4.0
and academic training and skills development of workers
Collaborative environments and platforms: Grouping of Innovative Enterprises
(AEIs); Digital Innovation Hubs (DIHs), Industrial Platforms and Clusters
Impulse digital enablers: Support the development of digital enablers and
technological enterprises (e.g. financing instrument)
Support of the digital evolution in the industry and SMEs: Support the adoption
of Industry 4.0 by the companies, develop the regulatory framework and
standardization and other projects of I4.0 that guarantee the connectivity and
interoperability of the systems through mechanisms of public-private collaboration
There are currently five working groups in place or planned:
Working group on Digital Innovation Hubs (DIHs)
Working group on standardization and normalization
Working group on public administration
Working group on digital enablers
Working group on training and skills development (expecting the launch)
EUR 121 million (in the period of scope 2014-2020)

Ministry in charge
Scope of the strategy
/Action lines

Measures included in the
strategy / Strategic actions

Working groups

The funding

Source: Valdani Vicari & Associati, WIK Consult, 2019 (6)

Connected Industry 4.0 comprises various action lines that contribute to the different pillars
of Digitising European Industry initiative (hereinafter referred to as DEI) (EC, 2018) (7).
Regarding Pillar 1 of the DEI – “European Platform of national initiatives on digitizing industry”.
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The goal is to build a critical mass of initiatives and investments for digitizing industry. Under this
context, the CI4.0 has launched the Center for the development of industrial technology – CDTI
and the Spanish Association on ICT and electronics – AMETIC (Lazaro, 2017) (5).
Most action lines of the CI4.0 fall under Pillars 2 and 3 of the DEI – “Digital innovations
for all: Digital Innovation Hubs” & “Strengthening leadership through partnerships and industrial
platforms”. The focus is on supporting the digital transformation through the adoption of new
technologies and the increase of synergies and innovation. Under Pillar 2 four action lines are
worth mentioning: The Grouping of Innovative Enterprises (AEIs), the Auto-diagnostic test of
technological maturity (HADA), the Active Industry 4.0., and the Programme of Financing for the
Connected Industry 4.0. Pillar 3 mainly comprises the ENISA action lines – Strategic Action of
the Economy and Digital Society and ENISA Line Digital Agenda. In addition to a variety of the
international R+D+i collaborative projects, Spain participates in the work of multilateral
organisations and it has joined the Franco-German project of Industry 4.0, a project aiming at
becoming digital leaders in Europe (Lazaro, 2017) (5).
Pillar 4 of the DEI stands for making the regulatory framework fit for the digital age. Within
the Digital Single Market Strategy (See Section 2.3), the European Commission has already
proposed several measures to update regulations in key fields for industry such as cybersecurity
and free flow of data. To align with the initiative, the CI4.0 established the working group on
standardisation and normalization and refined the Cybersecurity Legal Code (See Section 4.1).
Finally, Pillar 5 strives for aligning the workforce, education and learning systems, together with
major investments in reskilling citizens to conduct the digital transformation. In order to boost
digital skills in Spain, the entity Red.es and EOI (Industrial Organization School, in original
language - Escuela de Organización Industrial) are following key strategies with various actions:
Digital Professionals and Youth Employment up to continuous training and entrepreneurial
dimensions of digital skills developments, particularly, in cooperation with the innovative leaders
such as Google (Valdani Vicari & Associati, WIK Consult, 2019) (6). (For more detailed
information see Appendix 1)
To sum up, the Connected Industry 4.0 (CI4.0) strategy aims at introducing digital
technology in industry to improve the competitiveness of Spanish industry in an increasingly
global market with the development of an Industry 4.0 framework, where innovation is
collaborative, the production means are connected, the supply chains are integrated with digital
distribution channels and customer service (Lazaro, 2017) (5).
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3.2 Industry 4.0: Regional initiatives. Castilla-La Mancha
Industry 4.0 is accelerating globalisation, but with a distinctly regional flavour (PWC,
2016) (1). Likewise, the National Strategy on Digitising Industry – Connected Industry 4.0 finds
its reflection in the regional initiatives on conducting the complete digital transformation of its
prioritised industrial sectors in the society-centric environment (See Figure 3).

Figure 3. Castilla-La Mancha. Regional initiatives on digitising industry
•Workshop on Industry 4.0 in eDigiregion;
•Annual Forum for Innovation and
Technology of Castilla-La Mancha
(FITCLM), intended for public purchase of
innovation and public-private cooperation
in innovation.
•Conference presentation of subsidies for
digital transformation of manufacturing
industry
•ICT Multi-sectorial days
•Call for grants for digital transformation of
the CLM manufacturing industry,
approved budget of 700,000 €
•Loans repayable through the Program
INNOVA ADELANTE
•Call for grants for the Digital
Transformation of SMEs and the Advisory
Program "Soy Digital" (Consulting in
Digital Transformation and support for
hiring digital talent).

Raising
awareness

Financial
support

Strategy

Counselling

•SoyDigitalCLM 2018-2020 is conceived
as a cross-cutting factor to
development policies and
strengthening business of the region.
Its main objective is to promote a new
digital transformation strategy to help
improve competitiveness of the
Castilian-La Mancha SMEs in the global
environment of the digital economy

•ACTIVA INDUSTIA 4.0 in
collaboration with MINCOTUR,
Red.es and EOI

Source: MITT, 2019 (8)

The prerequisite to the initiation of the holistic strategic approach to digital transformation
was the Plan Adelante 2016-2019. It was the strategy aimed at improving the competitiveness of
the Castilian-La Mancha companies, at large extent, SMEs and micro-entities, promoting their
growth capacity and, with this, the creation and consolidation of value chains, employment and

financing. In this context, to contribute to the refinement of the regional R+D+i policy, the Plan
Adelante 2016-2019 was central in the development of the Program Operativo 2014-2020, the
European Regional Development Fund for Castilla-La Mancha, in conjunction with the Regional
Smart Specialisation Strategy (RIS3 CLM) and the Spanish Strategy for Science, Technology and
Innovation 2013-2020, the Program Marco for Investigation and Innovation 2014-2020, and
Horizon 2020 (MITT, 2020) (32).
Recently, the government of Castilla-La Mancha has introduced a forward-looking strategy
on digitising industry – SoyDigitalCLM for the period 2018-2020 under the shell of the Plan
Adelante 2016-2019. The focus of the new strategic roadmap was to support SMEs in the
development and implementation of the digital transformation business modelling, providing
completely updated action lines, taking into consideration diverse necessities and digital maturity
stage of the targeted sector (MITT, 2020) (32).
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The SoyDigitalCLM 2018-2020 is basing on three following pillars (MITT, 2020) (32):
1. To incentivise the investment into electronic, information and communication
technologies.
2. To promote integration of the human resources into digital processes to facilitate the
adoption of the advanced technologies by SMEs.
3. To stimulate incorporation of the most appropriate digital technologies into the
companies’ value chains, allowing the development of the digital products and services
in the context of innovative digital economy.
In the actual technological scope thanks to the constant evolution of the economy and the
society driven by the Industry 4.0, it became possible to define state-of-the-art processes, products,
services and business models that integrate innovative technologies. These evolutionary
technologies have been considered in all the aligned programmes and action lines of the
SoyDigitalCLM strategy, as shown in the Figure 4 (MITT, 2020) (32):

Figure 4. Core strategic technologies of the Programme SoyDigitalCLM 2018-2020

Source: MITT, 2020 (32)

An unlimited remote access to the business networking at reduced costs on maintenance
and simplified use of advanced technologies without a necessity to invest into infrastructure is
guaranteed by one of the pillars of the strategy SoyDigitalCLM 2018-2020 - strengthening of the
Digital Infrastructures (See Figure 4). Fostering of the digital infrastructure contributes to the
development of new services and delivering of the benefits generated by the disruptive
technologies to the society, consolidating social inclusion into the digital ecosystem in a format of
e-Commerce, e-Administration and e-Education (MITT, 2020) (32).
Within this pillar, there are two action lines:




Reduction of the Digital Gap (Equality in opportunities to the provision of technological
advances in terms of territorial disparities - rural/urban areas, gender discrimination in
terms of purpose, frequency and intensity of ICT usage);
Extension of the technological infrastructures (Deployment of the new generation
broadband coverage).
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4. STATUS OF DIGITAL TRANSFORMATION. CASTILLA-LA MANCHA
4.1 National economic context and status of Digital Transformation
Nowadays, the development of the EU-wide digital ecosystem is hampered by a low
performance in many Member States on key framework conditions. There are a number of
conditions that determine the robustness and sustainability of the digital ecosystem. These include
digital skills and infrastructure, funding for innovation, the availability of data, cybersecurity and
public services fit for the digital age (EC, 2019) (12).
Spain is one of the upper-medium performers among EU Member States in terms of digital
transformation. On the Digital Economy and Society Index 2020 (See Column Chart 1), Spain has
significantly improved position over the years and surpassed the EU average. Particularly, good
results are recorded in connectivity coverage (Sub-index 1) and digital public services (Sub-index
5), but there is room for improvement in the area of human capital (Sub-index 2), use of Internet
services (Sub-index 3) and integration of digital technology (Sub-index 4) (EC, 2020) (17).

Column Chart 1. Digital Economy and Society Index (DESI) 2020 ranking

Source: DESI (EC, 2020) (17)

As it is noticeable from the DESI 2020 ranking (Column Chart 1) Spain is doing well in
the area of digital public services, having implemented its e-government strategy in good times.
The digital-by-default principle is the central point of the strategy for improving and simplifying
Spanish public administration, reducing burdens and saving costs. The 2015-2020 Plan for the
Digital Transformation of the Public Administration (Ministry of Finance and Public
Administration, 2015) (19) sets out the strategy for the implementation of digital-by-default
services throughout the central administration. The deadline for its implementation has been
extended until October 2020 to make allowances for some specific aspects that are not yet fully
developed, mainly in some smaller administrations (EC, 2020) (18).
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Furthermore, Spain benefits from having in place a high-performance computing
infrastructure and a National Cybersecurity Strategy designed to complement EU policies.
Regarding cybersecurity issues, INCIBE (in the original language “Instituto Nacional de
Ciberseguridad”), is considered to be the best practice in Europe in regard to pioneering industry
supporting activities and connecting R&D to business development since 2014. Having created
the National Network of Industrial Laboratories (RNLI), INCIBE has been active in supporting
SMEs’ international growth and developing of standards and innovation projects in the field of
cybersecurity 4.0. The main objective is to help retain and develop the cybersecurity technological
and industrial capacities necessary to secure its Digital Single Market, turning cybersecurity into
a competitive advantage of other European industries (EC, 2020) (18).
The most prominent discoveries from the implementation of the National strategy on
digitizing industry (CI4.0), that is recognized to be one of the best practices translated throughout
Europe, is the Advanced Digital Self-diagnostic Tool (abbreviation in the original language HADA). The HADA aims both to serve at a starting point of digital transformation for any Spanish
industrial company, regardless of its size and sector of activity, as well as, enable companies to
obtain an assessment of their Readiness Level of Technological Maturity (EC, 2020) (18).
The HADA was exported from Germany to Spain in order to advise SMEs on how to
improve their ICT uptake. A pilot phase was run in 2016, and collaboration with other stakeholders
(associations, Autonomous Communities) started in 2017. In 2018, the HADA recorded a total of
2 223 enterprises of which 61% had completed the survey. The results found were the following
(See Pie Chart 1):
Pie Chart 1. The Digital status of Spanish SMEs

3% 4%
21%

14%

25%
33%

Static

Conscious

Competent

Dynamic

Referent

Leader

Source: Valdani Vicari & Associati, WIK Consult, 2019 (6)

The companies most actively using HADA were those in the sectors of drinks production,
food industry and manufacturing of metal products. The sectors with the least active users of
HADA were the exploitation and refinement of petroleum, pharmaceutical products, paper
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industry and fashion. The analysis of the companies that participated in the pilot phase shows that
over the majority are digitally advanced (“dynamic”, “competent” or “referent”). The biggest
group of companies are those in the “dynamic” and the “competent” categories. Therefore, there
is potential for the remaining companies that are “static” or “conscious” to move to the next
categories (Valdani Vicari & Associati, WIK Consult, 2019) (6).
To perform SWOT analysis of Spain in the context of digital transformation (See Appendix
2), a comprehensive analysis has been carried out of the Spanish economic policy, the previously
addressed recommendations and level of its accomplishment published in Country Report Spain
2020 (EU, 2020) (18), Monitoring Progress in National Initiatives on digitising industry (Valdani
Vicari & Associati, WIK Consult, 2019) (6), The 2019 National Reform Programme of Spain and
delivering a Council opinion on the 2019 Stability Programme of Spain (EC, 2019) (20) and Spain:
Industria Conectada 4.0 (Lazaro, 2017) (5).
As far as, the adequacy of the regulatory environment, underpinned by the Pillar 4 of the
DEI (See Section 3.1), characterises the national status of digital transformation, an overview of
the national regulatory framework for the digital age, which is continuously monitored and updated
in accordance with the necessities of the industrial sector, is presented below (See Table 2).

Table 2. The National Regulatory Framework for the digital age
Name
Purpose

Scope

Cybersecurity Legal Code
from 2016
Includes all laws relating to
cybersecurity, including EU
Directive 2016/1148

All sectors targeted, focus
on Telecommunications

Standardization working group

UNE Specifications 0060:2018

Foster the Spanish participation in
international cooperation for
standardisation that affects the
digitalization of the industry.
Working Group on Standardisation of
the European Commission
All sectors targeted

Establish Management systems for
Digital Industries, by providing the
requirements needed to become a
Digital Industry and the criteria to
evaluate the requirements
Industrial SMEs (HACE 10 to 32)
with production sites located in Spain

Source: Valdani Vicari & Associati, WIK Consult, 2019 (6)

In the Monitoring Progress in National Initiatives on digitising industry (Valdani Vicari &
Associati, WIK Consult, 2019) (6), Spain is regarded among the 25 EU leaders to gain more benefits

from the digital transformation. Key benefits from digitalization identified by the national
government are the technological development and revitalization of the economy, increase of
productivity and resource efficiency or the creation of new business opportunities.
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4.2 Castilla-La Mancha’s economic context and status of Digital Transformation
The GDP (Gross Domestic Product) is one of the most descriptive economic indicators,
which characterizes the framework of economic advancement driven by numerous nation-wide
strategic actions on digitizing industry. According to the latest available statistics (INE, 2018) (35),
the regional GDP (Castilla-La Mancha) has achieved 20 363 (€/per capita), that demonstrates
positive scaling since 2014, but still low performance in relation to the national total – 25 727
(€/per capita). Speaking about consistency of the economic environment, the up-to-date statistics
(INE, 2019) (34), counts 128 106 active enterprises in the territory of Castilla-La Mancha, that
comprises 4% of the national total – 3 363 197 (See Map 1).
Map 1. Enterprise dissemination in Spain (№ of enterprises, Autonomous Communities)

Source: INE, 2019 (34)

Under the implementation of the high-potential strategic actions in the frame of the digital
transformation, the significant thriving in building digital ecosystem at national and regional levels
has been recently achieved. Practically, the National statistics outlined good results for some
indicators related to the digital transformation status of Castilla-La Mancha (See Table 3, for more
detailed information it is advisable to consult Appendix 3). According to the given figures,
remarkably, almost 99% of Castilla-La Mancha companies possess the ICT (computers); 97% of
enterprises have an access to the Internet through the fixed or mobile broadband coverage and 71%
are hosting their own web pages, whereas, just almost a half (46%) is dealing with the advanced
digital processes like Social Media Management.
In line with this, the survey among the most representative SMEs in Castilla-La Mancha,
held on the occasion of the FITCLM 2017 (Forum for Innovation and Technology), revealed that
the majority (85% of respondents) has adopted a comprehensive strategy on digital transformation
based around the Industry 4.0 pillars (MITT, 2020) (32). However, as far as we can observe,
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adoption of the strategy on digital transformation, provision with essential enabling technologies
and qualitative improvement of digital environment, initiated by the authorities, do not guarantee
yet the achievement of overwhelming results in relation to successful uptake of digital
technologies that apparently hampers the whole process of the digital transformation.

Table 3. Science and Technology indicators. Comparative insight

Source: INE, 2020 (36)

The Ministry of Industry, Trade and Tourism (MINCOTUR) in the regional strategic
program SoyDigitalCLM 2018-2020 (See Section 3.2) (MITT, 2020) (32) communicates the
results of the preliminary study survey (2017), confirming that digitalization is not the main
priority for the significant share of Spanish SMEs. This is justified by: the economic factor of
higher costs on digitalization that impedes the enterprises from starting the transformation;
prevailing of the digital reorientation of the internal systems rather than redesigning of products
and services; in addition to this, the current behaviour of investment prescribed for digitalization
on behalf of the private sector that predominantly feeds the security and connectivity areas to pave
the firm ground for a wider application of the advanced technologies; finally, lack of digital
literacy that hampers further development of digitalization.
The Bar Chart 1 summarises the main barriers to the digital transformation reported by the
Spanish SMEs that in its essence lead to conceived understanding that the roots of the digital
stagnation lie in the commercial perception of the global tendency. To provide more evidence, the
National Institute of Statistics (in the original language Instituto Nacional de Estadística – INE)
collected the information on digital technologies uptake by SMEs published in 2018. The results
showed that SMEs with 10 up to 249 employees score under the national average in respect to the
use of ICT and e-Commerce, the same tendency relates to microenterprises (with less than 10
employees) that in the main are still at the preliminary stage of the digital transformation. The
main conclusion of that research was to raise awareness of the enterprises on potential benefits
from the digital transformation (MITT, 2020) (32).
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Bar Chart 1. Barriers to the Digital Transformation of SMEs in Spain
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Source: MITT, 2020 (32)

Resuming the observance of the national and regional initiatives in driving progress on the
digital transformation, stressing connectivity enforcement (See Sections 2.4; 3.1; 3.2), as well as
considering the results of the relevant research projects overviewed above in the frame of the
regional analysis of the digital transformation performance in Castilla-La Mancha, finally, the
comparative study of the most representative SWOT analysis versions with the socioeconomic
propensity (RIS3 CLM, n.d.) (54), R+D+i inclination (RIS3 CLM, n.d.) (55) and, most significant,
the digital character one (Gobierno de Castilla-La Mancha, 2017) (56), the up-to-date regional
SWOT analysis on digitalization has been elaborated to serve the development of a quantitative
research methodology. With this objective in mind, the knowledge derived from the study of the
perception of the SMEs ecosystem of Castilla-La Mancha in relation to the Digital Transformation
with its major strategic orientation to promote the ultra-fast broadband coverage (See Section 5.2)
finds confirmation to the digital characteristics that draw up the SWOT analysis (See Appendix
4).
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5. METHODOLOGY
5.1 Quantitative research methodology
The target group of the study reflects well the consistency of the Chambers of Commerce
and Industry across the European Union, with a majority of 78% of companies that have fewer
than 250 employees and can thus be considered according to this criterion as small or mediumsized enterprises (throughout the text denominated as SMEs) (EC, 2003) (21). Particularly, the
governmental report on statistics and economic dynamics (2019), elaborated by the Central
Directory of Enterprises (abbreviation in the original language – DIRCE), communicates that
previous year the total number of active enterprises operating in Castilla-La Mancha, was 128 106,
where the share of SMEs was equal to 99,9 %, counting 128 027 (Ministry of Industry, Trade and
Tourism, 2020) (50). Hence, taking into consideration the undisputable dominance of SMEs in the
regional economic sector, the target group for the research was firmly identified.
Extensive scope of the target group, existing, moreover, recently exacerbated by the world
pandemic (COVID-19) difficulty in accessing the main players of the research, importance of the
timing dynamic predefined the choice of the research methodology. Regarding all these factors,
the quantitative research methodology, survey, was considered to become the most appropriate
tool to collect the data needed to identify the perception of the SMEs ecosystem of Castilla-La
Mancha in relation to the Digital Transformation with its major strategic orientation to
promote the ultra-fast broadband coverage.
Remarkably, the unpredicted and extremely influential world pandemic (COVID-19) has
firmly strengthened the existing dependence on connectivity, the only digital capability that
allowed continuing the socioeconomic activity in severe conditions of lockdown. Resilient in the
context of performance, survey, perfectly suits to collect the commercial data online, accurately
organizing it in a statistical format and ensuring the precise character of information needed to
synthesize the main conclusions of the interim monitoring study. Therefore, the target group will
be proposed to complete the self-administered survey, designed using the Google Forms.
Considering solid regional capabilities and an aspiration in the field of business
internationalization, the survey is performed in two international languages: Spanish and English.
Transparent approach that resembles the scientific FAIR (Findable, Accessible, Interoperable and
Reusable) principle in collecting the commercial data is guaranteed by publishing the valid links
to the survey:
1) Spanish version
https://docs.google.com/forms/d/e/1FAIpQLSehobhLkngmII4PhcqE2iSDf_dLa4CJez7FCvBFPSAIqiGtw/viewform?usp=sf_link
2) English version
https://docs.google.com/forms/d/e/1FAIpQLSf83gSxW5cIHnrb_ilvYxi9thAQg0Yd5VArrp9oswWDGkP
u3Q/viewform?usp=sf_link
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The multifunctional proactive campaign, arisen in the frame of the present research as a
strategic action, aimed at facilitating the process of data collection turned out to be a core profit of
the Master’s Thesis. Likewise, the primary goal of the Master’s Thesis: to facilitate the Digital
Transformation progress for the prosperity of SMEs, puts on the first line the progress of the
proactive campaign, measured by the responsiveness of the public and private sectors, their
willingness to assist in popularization and dissemination of the survey used to study the perception
of the SMEs ecosystem of Castilla-La Mancha in relation to the Digital Transformation with its
major strategic orientation to promote the ultra-fast broadband coverage, as well to form
commercial awareness and plant the digital trust for the upcoming innovative wave.
The high level of maturity in the Digital Public Services reached by Spain up to date (See
Section 4.1), was practically proved at the regional level, when the proactive campaign moved
from the stage of survey creation to building continuous and long-term collaboration with the
governmental bodies, private organizations and other parties who are able of providing
direct/indirect communication with the regional SMEs.
The General Directorate of Business (La Dirección General de Empresas) subjected to
the Counselling of Economy, Business and Employment (La Consejería de Economía,
Empresas y Empleo) of Castilla-La Mancha is considered as the key figure in accessing the
targeted SMEs to promote the source of data collection and stimulating SMEs involvement in the
research. Publication of the survey links, supplemented with the author’s communication to the
SMEs community, on the first line of the Business Agenda of the Regional Strategic Plan on
Business guidance Adelante 2020-2023 is definitely an effective way to encompass a bigger scope.
Whereas, a month-long period of the validity of the publication outlines the relevance to conduct
an interim monitoring on the progress of the rolled out campaign and, in addition, promises further
evolution of the research (See Figure 5).

Figure 5. Investigation publicity

Source: Gobierno de Castilla-La Mancha, 2020 (58)
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Apart from the General Directorate of Business, the mailing activity was conducted as well
in relation to the General Directorate of Territorial Cohesion (La Dirección General de
Cohesión Territorial) subjected to the Counselling of Sustainable Development (la Consejería
de Desarrollo Sostenible), specialized in the field of telecommunication technologies. In addition,
this administration body has a certain importance in following up the updates regarding the
governance of the ultra-fast broadband coverage, as it was mentioned earlier.
In line with these focal departments, Vice Presidency, Office of Transparency, Good
Governance and Participation, Provincial Delegations of the Board of Communities of Castilla-La
Mancha, accountable for Economy, Business and Employment, Finance and Public
Administrations, Rural and Sustainable Development, Education, Culture and Sports, key public
organizations, such as Society for the Industrial Development of Castilla-La Mancha, S.A.
(SODICAMAN) and Agro-food Cooperatives of Castilla-La Mancha were encouraged to get
involved in the investigation campaign and since then are continuously kept updated on the
progress of the research. For more detailed information see Appendix 5.
Apparently, ensuring ubiquity and efficiency of the carried out proactive campaign, the list
of public collaborators have to be complimented with the Chambers of Commerce, Industry
and Services of Castilla-La Mancha (Cámaras Oficiales de Comercio, Industria y Servicios de
Castilla-La Mancha). As far as these bodies do not have publicly available emails, communication
with them was settled through the Social Media channel: Instagram, Twitter, Linked In and
Facebook.
Likewise, promotional line of the investigation targeted the regional theme-oriented public
institutions and private organizations whose influence and base of assets are to be beneficially
applied for the purposes of the present research. Among them, in accordance with the Spanish
Organic Law on Personal Data Protection and Guarantee of digital rights (BOE, 2018) (52) CDTI
run by the Ministry for Science and Innovation pleasantly provided publicly available databases
of recipients (companies) of CDTI Innovation subsidies since 2012; the CDTI service Red PI+D+i
(Red de Puntos de Información sobre I+D+i) informed about the contacts of the regional centers
for business consultancy, published on their web page; PIDI - Innovation Factory - The Fund
INNOVA (PIDI. Factoría de la Innovación. Fundación INNOVA) facilitated by sharing the link
to the Platform for publishing of announcements, collaboration invitations and investment
facilities oriented to the enterprises of all sizes and multiple specializations at European, national
and regional levels; Regional Confederations of Entrepreneurs (Confederaciones Provinciales
de Empresarios): CECAM of Castilla-La Mancha, CEOE-CEPYME of Guadalajara and Cuenca,
FEDA of Albacete, CEEI of Albacete and Guadalajara, FECIR of Ciudad Real, FEDETO of
Toledo facilitated the investigation by disseminating the survey, selectively targeting their
databases of counterparts; RECAMBER (Red Castellano-Manchega de Desarrollo Rural) kindly
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accepted the proposal to address to the regional partner companies to take part in the conducted
research.
Simultaneously, the proactive campaign is being leveraged by those digital marketing
channels - Instagram, Twitter, Linked In, Facebook, the Innovation Factory Platform – that
provide the researchers with an ability to manage independently the content, frequency and target
of the campaign, respecting appropriately the General Data Protection Regulation (EU, 2016) (15).
Eventually, to realise the full potential of all available distribution channels that provide an
opportunity to access the target group on distance, the database of Spanish and Portuguese
companies SABI, CDTI database and the Register of Cooperatives, accessed from the Portal of
Transparency of Castilla-La Mancha, serve in coordinating a direct-mailing activity by providing
lists of regional companies and associations. Considerable advantages of this methodology to filter
the scope in the research purposes and an opportunity to complement the database with the
companies contact details manually predefined its application. Thus, the survey with a
motivational communication reaches the target group.
Survey creation, proactive distribution campaign, data collection and interpretation all
together describe the technical part of the proactive campaign that substantially result in generating
a certain value for all the possible beneficiaries of the present study results. The strategy
description presented in details, further interpretation of the direct communication from
responding enterprises perform a strong value of utility for all the associates, whether public or
private, mentioned in the work, European, national or regional policy-makers, market players, and
merely any interested body. Moreover, all of them are highly encouraged to access the research
results for further data processing to ensure the achievement of the primary Master’s Thesis goal.
5.2 Interim research results
As it comes from the earlier presented explanation of the research implementation strategy,
deployed in Section 1.1, the interpretation of the interim monitoring results on the progress of the
developed campaign, detection of limitations and formulation of the future research lines finalize
the empirical part of the Master’s Thesis.
To remind, an application of the quantitative research methodology, survey, caters for
studying the perception of the SMEs ecosystem of Castilla-La Mancha in relation to the Digital
Transformation with its major strategic orientation to promote the ultra-fast broadband coverage,
as well to form commercial awareness and plant the digital trust for the upcoming innovative wave.
Having addressed to the initial results of the regional SWOT analysis on digitalization, the content
of the survey was successfully synthesised and the future perspectives the advanced 5G
networking is capable of providing for the prosperity of the SMEs ecosystem in Castilla-La
Mancha after its deployment and dissemination were identified. In essence, the final version of the
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SWOT of Castilla-La Mancha on digitalization available for consulting in Appendix 4 is the
product of the interim research results interpretation presented below.
The data collection process started on the 9th of June 2020, since then 42 enterprises of
Castilla-La Mancha kindly agreed to participate in the research. As digital ecosystems expand, the
importance of establishing a strong level of digital trust is growing respectively, backed up by
transparency that provides proof of the integrity and origin of data. Thereby, in order to preserve
the integrity, achieve digital trust and get a high level of responsiveness, the requested data has
been delivered anonymously.

Profile of respondents

Pie Chart 2. Size of the enterprise (number of persons employed*)
1 to 9
(Microenterprise/autonomous
entrepreneurs)
10 to 49 (Small enterprises)

14%

12%

10%

50 to 249 (Medium-sized
enterprises)
64%
250 or more (Large enterprises)

One of the most common indicators in a statistical context is “Number of persons
employed”. The number of persons employed should not be confused with employees or full-time
equivalents; “persons employed” includes employees but also working proprietors, partners,
working regularly in the enterprise, and unpaid family workers (EC, 2016) (57). Speaking directly
about the profile of respondents, predominantly, the gained survey results describe the perception
of the microenterprises/autonomous entrepreneurs constituting 64% of the poll (See Pie Chart 2).
Medium-sized and Large enterprises shared their opinion in relation to the Digital Transformation
with its major strategic orientation to promote the ultra-fast broadband coverage to the tune of 12
and 14% respectively. The remaining 10% reflect Small enterprises. Referring to the target group
identified for the present study, in the frame of the interim monitoring SMEs make up 86% that,
first, characterise the efficiency of the multilateral collaboration, resulted from the proactive
distribution campaign, second, predict a positive tendency in SMEs accessing for the future,
having planted an essential climate of digital trust. Further interpretation of the results concerns
exceptionally the sample of the research - SMEs.
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Pie Chart 3. Economic sector

14%

Primary sector (Agriculture,
mining and other natural
resource industries)

14%

Secondary sector
(Manufacturing, construction,
energy sector)

17%

Tertiary sector (Service
industries)
Quaternary sector (Intellectual
activities: R&D)

55%

According to the Ministry of Industry, Trade and Tourism (2020) (50) the prevailing
economic sector in Castilla-La Mancha is the Tertiary one (Service industries), that was likewise
proved within the scope of the research to the tune of 55% (See Pie Chart 3). The Primary and
Quaternary sectors gained an equal divide making together 28% share. The remaining 17% belong
to the Secondary sector.
Pie Chart 4. Location

47%

Urban area
53%

Rural area

In the frame of the territorial cohesion, the question of the sustainable deployment and
further development of the ultra-fast broadband coverage has been prioritized and protected at the
regional level (See Introduction), encouraging an equal attention to both urban and rural areas.
This initiative has been reflected within the study as well, having received almost an equal amount
of replies from both sides with a slight lead of the urban market players (See Pie Chart 4).
To summarize, the reviewed respondents’ profile resembles the real consistency of the
regional economic environment, making it possible to include representatives of all economic
sectors, business sizes and locations, thus providing an additional value to the representativeness
of the research results.

34

Importance of the Digital Transformation for SMEs: study of the strategic influence induced by the advanced 5G
networking and its perception in Castilla-La Mancha

Digital Transformation
The basic part of the survey stands for identification of the level of maturity achieved in
the Digital Transformation through the study of the regional economic environment on the
example of its prevailing market players, SMEs. To do so, initially, the respondents are asked to
give answers to the questions that aim to reveal the state of connection between the Business and
the Digital Transformation:

Column Chart 2. State of connection between the Business and the Digital Transformation
72%

72%

61%

28%

39%

28%

DO YOU PRIORITIZE THE DIGITAL
DO YOU CONSIDER DEVELOPMENT AND
TRANSFORMATION AT YOUR COMPANY?
ADOPTION OF THE CORPORATE
STRATEGY ON DIGITAL
TRANSFORMATION VITAL FOR YOUR
BUSINESS ACTIVITY NOWADAYS?

"YES"

DOES YOUR COMPANY HAVE THE
CORPORATE STRATEGY ON DIGITAL
TRANSFORMATION?

"NO"

The results presented in the Column Chart 2 definitely allow confirming an existence of
the tight connection between the business environment and the Digital Transformation,
particularly, at the level of the concept comprehension. Meanwhile, the evolution from the
strategic vision (Prioritization of the Digital Transformation) to the stage of implementation
(Development and Adoption of the corporate strategy on Digital Transformation) is subdued.
While there is still a minority who are on the transitional path towards the Digital
Transformation, those who answered “No” to any of the previous questions were proposed to
indicate the existing barriers they may confront nowadays. The information presented below has
a certain value for the regional policy-makers to address the identified challenges and facilitate the
full Digital Transformation for the benefits of all (See Bar Chart 2).

Bar Chart 2. Existing Barriers to the Digital Transformation in Castilla-La Mancha
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As far as it comes from the up-to-date analytics, the economic factor of elevated
expenditure on digitization of the existing business models (28%), scarce understanding of the
necessity to invest into digital technologies (14%), lack of financing (14%) and scarce digital
formation at the enterprise (14%) as the least lag behind the regional digital technologies uptake
and as the most hamper the Digital Transformation, hence, slow down the innovation performance
and economic efficiency of SMEs. Meanwhile, the present study, dedicated to connectivity as a
whole, explains the necessity to invest into digital technologies, acknowledges on the potential
benefits deriving from digitalization (11%) and circumstantially serves in addressing the lack of
structural sources to provide connectivity (11%).
In conjunction with the study of the Digital Transformation maturity of the SMEs
ecosystem in Castilla-La Mancha, it is indispensable to examine the current level of technological
maturity of the sample. Applying the estimation scale developed on the basis of the Advanced
Digital Self-diagnostic Tool (abbreviation in the original language - HADA), the participants were
asked to indicate the achieved level, in accordance with the HADA’s appraisal results, otherwise,
relying on the subjected personal or collective opinion (See Pie Chart 5):

Pie Chart 5. Technological maturity of SMEs in Castilla-La Mancha
0%
17%

11%
Leader (Highest) - 0%
14%

Referent
Dynamic
Competent

28%

Conscious
Static (Lowest)
30%

In compliance with the results shown in the Pie Chart 5, objectively, the SMEs ecosystem
of Castilla-La Mancha performs the intermediate level of technological maturity with a majority
on a “Competent” stage (30%), contributing significantly to the national DESI status – uppermedium performers of the EU (See Section 4.1). Remarkably, a considerable share of “Conscious”
SMEs (28%) confidently stresses an existence of the conscious connection between the Business
and the Digital Transformation identified earlier. “Static”, “Dynamic” and “Referent”
representatives perform less share respectively, promising stable growth in the future. It is worth
mentioning that the respondents were adequate and reliable in self-diagnostic that is justified by
an absence of “Leaders”. This character of assessment plants the climate of trust between Business
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and Administration, stimulating further bilateral inclusion aimed at facilitating the Digital
Transformation.
Apparently, Digital Transformation can provide great opportunities for SMEs in improving
the efficiency of production processes through business models modification and products/services
portfolio innovation. However, from the promising perspectives, we have to switch to the
weaknesses of the digital ecosystem identified at the national and regional levels for a while (See
SWOT analysis – Appendix 2 and 4) to prevent its transformation into disruptive threats of a bigger
influence. First, the question of a slow uptake of digital technologies by SMEs at the national level,
discussed earlier, requires identification of all common dimensions of technological application in
the business environment. To this point, the analytics on the existing barriers to the Digital
Transformation (See Bar Chart 2) reports that SMEs are sufficiently acknowledged on the
alternative digital technologies. The Bar Chart 3 synthesizes all the digital processes and business
functions, handled with an application of integrated digital technologies that are currently under
operation:

Bar Chart 3. Adoption of Digital Technologies in Castilla-La Mancha
Data Analytics
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As it is noticeable from the Bar Chart 3, SMEs prove a high level of familiarization with
all the possible areas of digital technologies application at the enterprise, lagging without attention
just one of the Industry 4.0 components - IoT (Internet of Things), exponential technology, that
might be still remote in relation to the practical standards of the regional economic activity, but,
undoubtedly, should be taken into consideration for the future in shaping smart cities. Meanwhile,
the leading digital processes and business functions managed with the help of disruptive
technologies are Website and Social Media. Remarkably, the gained results surpass the figures
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presented in the Appendix 3 (ICT and Information Society Indicators of Castilla-La Mancha,
2019), stating significant growth in Social Media usage by 26%, in Cloud services by 21%, in
CRM (Customer Relationship Management) by 10%. However, there is still a tiny percentage of
SMEs (6%) that are at risk of the digital transformation exclusion.
Second, the Single Market Performance Report 2019 (EC, 2019) (12) reveals that European
firms are not exploiting the full potential of data, whereas the efficient use of data is critical for
both the supply and uptake of digital technologies. Beyond doubt, only a thriving community of
SMEs using digital technologies and data can position Europe as a world leader in shaping the
digital economy (EC, 2020) (16). So far, the sample was asked to answer the statements that define
their strategy to commercial e-data processing (EDP) (See Column Charts 3 and 4).

Column Chart 3. E-Data Processing (1)
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83%
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FULL DATA LIFE CYCLE CREATION, APPLICATION,
SHARING AND REUSE)
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53%
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47%
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CONNECTED TO
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EMPLOYED
EMPLOYED IS GUARANTEED
AT OUR COMPANY

WE WIDELY APPLY ICT
SECURITY MEASURES

"NO"

In general, the situation, outlined in the Column Chart 3, characterizes the preliminary steps
in formation of the data sovereignty performed by the regional SMEs ecosystem. Remarkably,
while SMEs report about the high level of awareness of the value of the electronic data (throughout
the survey abbreviated as “e-data”) they create, there is a small gap in exploiting the full potential
of e-data. It is crucial to understand that to exploit the full potential of data requires full data life
cycle implementation: creation, application, sharing and reuse that is going to be analyzed in the
second theme chart. Moreover, the Column Chart 3 proves that efficient use of e-data is critical
for uptake of digital technologies. Finally, predominantly guaranteed access to the digital devices
connected to the Internet for the persons employed and a wide application of ICT security measures
make SMEs sufficiently protected and prepared for the upcoming data-agile economy.
The Column Chart 4 is focusing primarily on the study of the full data life cycle in the
operational environment of SMEs in Castilla- La Mancha to identify the importance and principles
of e-data processing. While the majority of SMEs believes that commercial e-data sharing is
crucial for business activity, only one fifth of the sample confessed that they share commercial e38
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data with other companies. Inverse correlation occurred in relation to giving significance to
accessing and reuse of commercial e-data, created by other companies, and realization of
corresponding actions. Thus, the results stress a relative importance of accessing and reuse of
commercial e-data and limited willingness to practice it at least nowadays.

Column Chart 4. E-Data Processing (2)
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50%
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50%
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11%
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DATA FROM OTHER
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IMPORTANT
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Connectivity
The finalizing part of the survey concentrates on studying the broadband coverage
capacities in Castilla-La Mancha from the perspective of the regional SMEs, basing virtually on
their labour experience and practically oriented perception. Having made a reference to the
regional agenda on the enforcement of the broadband coverage capabilities and upcoming ultrafast broadband networking deployment, while marking actuality of the chosen research line (See
Introduction), the consistency of the study could not become complete without retrieving the
information on the availability of connectivity networking, its application and users’ preferences.
Well-coordinated, convergent and sustainable implementation of the regional strategy in
relation to the Digital Transformation with its major strategic orientation to promote the
deployment and dissemination of the broadband coverage is representatively justified by
equipping 99% of SMEs with the ICT and providing the mobile or fixed access to the Internet for
97% of SMEs (See Appendix 3). Despite this fact, most likely, prior to the Coronavirus pandemic
(COVID-19) there would be some excuse on behalf of SMEs in providing feasible statistics on the
broadband coverage capacities, regarding certain parts of the autonomous community in terms of
fragmented digital technologies uptake throughout the territory. However, in the light of the
ongoing COVID-19, when key societal and economic services were delivered online, fast and
reliable broadband connection faced a significantly increased and territorially equivalent demand
that contributed to the representativeness of the gained statistics.
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Column Chart 5. Regional connectivity capabilities
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In accordance with the gained results (See Column Chart 5), availability of all the currently
existing broadband networks, including the advanced newly deployed 5G, is enabled for
commercial application in Castilla-La Mancha, with a major distribution of 4G spectrum assigned.
Likewise, 4G network is currently leading in applicability and usability of the broadband
technologies in the regional SMEs ecosystem. While 4G provided SMEs with remarkable speed,
5G is expected to go beyond that and further accelerate the widespread roll-out and adoption of
the Internet of Things (IoT) technology, supporting the infrastructure needed to carry large
amounts of data, allowing a smarter and more connected world. Understanding that, the Digital
Single Market players, particularly, SMEs, expect the full 5G commercial deployment in the
nearest future (Consult Figure 1 – The timeline of the 5G deployment in Spain). Meanwhile, the
SMEs community should not be aside, it is an appropriate time to start exploiting the 5G capacities
on innovation and feed expertise in the scope to benefit from the array of advantages of 5G, when
it is fully matured.
SMEs have an important role to play in piloting, spreading and developing 5G technologies
worldwide. They have the agility and flexibility required in a fast evolving digital market
landscape. This evolution needs to be planned now to be best prepared for the times when 5Gbased solutions are commercialized and fully deployed (EC, 2020) (51). To contribute to this
planning process and, meanwhile, to achieve the primary research goal: to facilitate the Digital
Transformation progress for the prosperity of SMEs, the study of the strategic influence
induced by the advanced 5G networking was carried out. The regional SMEs were asked to mark
at least 6 greatest potential benefits the advanced 5G networking is capable of providing to the
SMEs digital ecosystem, basing on their perception (See Bar Chart 4):
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Bar Chart 4. Strategic influence induced by the advanced 5G networking
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Incentivize SMEs to exploit the full potential of data

39%

Increase the level of adoption of digital technologies by SMEs

58%

Improve the use and quality of ICT (Added value) and access to it
Ensure unlimited remote access to the business networking at reduced costs
on maintenance, simplified use of digital technologies without a necessity to
invest into infrastructure

53%

Get access to finance, attract and retain investment to initiate or continue the
Digital Transformation

36%

Consolidate social inclusion into the digital ecosystem (e-Commerce, eAdministration, e-Education)

33%

Increase innovation performance of SMEs by consolidating Business-ICT-R&D
relations

56%
67%

Reduction of the Digital Gap between urban and rural areas
Ensure a simplified access to the Single Market, the Digital Single Market for
scaling up (Internationalization)

33%

Introduce new sophisticated methods of digital e-business protection
(Security)

42%
39%

Advanced digital skills formation

47%

Tackle societal challenges: depopulation, aging, climate issues

0%

20%

40%

60%

80%

As follows from the Bar Chart 4, the proposed answer options imply the potential areas of
improvement in the process of the Digital Transformation applicable to the region, formulated on
the basis of the SWOT analysis (See Appendix 2 and 4). Worth mentioning that all the dimensions
performed have been recognized from the SMEs perspective more or less, meanwhile, the light
should be shed on those options that from the users’ point of view are most favored to the strategic
influence induced by the advanced 5G networking.
5G technology capabilities include super low latency, better reliability, tighter security and
lower energy consumption. These key 5G beneficial characteristics are expected to unlock a
greater potential of the Digital Transformation by increasing economic efficiencies, improving
productivity and decreasing costs. This is what the option “Increase economic productivity through
the complete Digital Transformation of your processes / products / services; saving costs, time and
other resources; improving relationships with both value chain partners and customers” stands for.
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Leading in the ranking, the economic context of the importance of the Digital Transformation for
SMEs prosperity justifies the focal strategic aspiration of the advanced 5G networking application.
Further, the question of reduction of the Digital Gap in terms of the existing digital divide
between rural and urban areas, prioritized in the regional strategy on digitizing industry
SoyDigitalCLM for the period 2018-2020 (See Section 3.2), is firmly on the agenda. On the behalf
of the regional SMEs, the potential of the 5G technology in addressing this shortcoming is more
stressed and strengthened by promising equality in opportunities to the provision of technological
advances. Tightly connected to the Digital Gap problem solving, SMEs outline guaranteed
unlimited remote access to the business networking at reduced costs on maintenance, simplified
use of digital technologies without a necessity to invest into infrastructure. That results in
improving ICT accessibility and efficiency, generating an additional value to the advanced 5G
networking.
Having pointed out a greater economic perspective, reduction of the digital divide between
rural and urban areas, qualitative improvement in ICT use experience, the SMEs community is
looking forward to increasing innovation performance of SMEs by consolidating Business-ICTR&D relations. In this case, 5G networking implication is important as SMEs in Spain face
difficulties to access innovation, probably, complicated by the lack of knowledge on potential
benefits from the Digital Transformation and scarce digital formation at the enterprise respectively
(See Bar Chart 2). The collaborative environment and platforms (Second Action line of I4.0) play
a crucial role in developing digital enablers and boosting innovation (See Section 3.1). The
services that can be potentially provided by the 5G networking are closely related to the services
envisioned for future DIHs: Technological Surveillance and Competitive Intelligence in I4.0;
Dissemination and training; Sectoral diagnosis; Projects stimulation for SMEs; Connection
between Industry and the ICT domain: Inter-cluster, Intra-cluster; Funding support (Lazaro, 2017)
(5).
Eventually, as follows from the findings, the study of the strategic influence induced by
the advanced 5G networking on the SMEs digital ecosystem reinforces the SMEs’ consciousness
on importance of the ongoing Digital Transformation. The possibility to facilitate incorporation of
the Digital Transformation concept to the business model and the likelihood to tackle SMEs’
resistance in exploiting the full potential of data, on the one hand, persuade SMEs to count more
on the budding capabilities of the 5G technology in improving the digital technologies uptake and,
on the other hand, nurture SMEs’ interest in broadening awareness on the Digital Transformation.
Speaking about the remaining, but not of the least importance, areas of the 5G strategic
influence: to tackle societal challenges, such as depopulation, aging, climate issues; to increase the
level of adoption of digital technologies by SMEs; to introduce new sophisticated methods of
digital e-business protection (Security); to consolidate social inclusion into the digital ecosystem
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(e-Commerce, e-Administration, e-Education); to get access to finance, attract and retain
investment to initiate or continue the Digital Transformation; to ensure a simplified access to the
Single Market, the Digital Single Market for scaling up (Internationalization) and to provide
advanced digital skills formation, special attention deserves the predicted 5G competitive
capability in shaping a sustainable community through solutions in energy, manufacturing,
agriculture and land use, buildings, services, and transportation, the focal sectors of the future
SMEs specialization (Ekholm, B., Rockström. J., 2019) (24). These initiatives have an exceptional
role in tackling large scale societal challenges, in particular, depopulation and aging (de Cos, O.,
Reques, P. 2019) (28), as well in accelerating the transition to climate neutrality (EC, 2019) (29).
The biggest Digital Transformation implementation challenge is not the right technology,
it is a lack of robust digital culture and skills in the organization (PWC, 2016) (1), (Vázquez
González et al., 2019) (23). Indeed, slow but, at the same time, acute and stable progress on
adoption of the digital technologies by the regional SMEs, identified in the frame of the present
research, definitely, requires further stimulation by consolidating the societal digital literacy,
performing solid actions in place, in particular, intensive digital skills formation. In the
circumstances of the sanitary crisis (COVID-19), the suggested hypothesis has been proven,
evidently supported by the revealed dependence of the socioeconomic activity on the adequacy of
the digital skills empowering all to access crucial information and services online.
The spread of digital is having a massive impact on the labour market and the type of skills
needed in the economy and society. Around 90% of today’s jobs require at least basic digital skills.
There is also an increasing demand across the economy for the staff with advanced digital skills.
Furthermore, there is not enough capacity available to train experts in newly expanding areas like
Artificial Intelligence (AI), Cybersecurity, and high-performance computing (EC, 2019) (12).
Start-ups and established SMEs alike often do not have the same resources as large companies to
invest in the training of their employees. Guaranteed access to the ultra-fast broadband coverage
through the advanced 5G networking will help SMEs to replenish the lack of collective structures
to identify their needs and provide relevant training courses: Digital Crash Courses for SME
employees to become proficient in areas such as AI, Cybersecurity or Blockchain; Digital
Innovation Hubs (DIHs); the dual Vocational Education and Training system (VET); Free online
training sponsored by the National Network of Public Employment Services (PES) and the State
Foundation for Employment Training (FUNDAE); MOOCs (Open massive online courses) run by
Red.es; the School of Industrial Organization (EOI); the Programme DigitalXBorder, finally, the
Enterprise Europe Network (EEN) (Valdani Vicari & Associati, WIK Consult, 2019) (6), (EC,
2020) (18).
Lastly, small and medium-sized businesses at all stages of development struggle more than
large enterprises to get access to finance, attract and retain investment to initiate or continue the
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Digital Transformation. In the case of young entrepreneurs and start-ups, this can be for many
reasons: lacking knowledge on financing opportunities / collaborative inclusiveness or lacking
commercial information to assess companies’ credit-risk or value their intangible assets.
Addressing the existing barrier to the Digital Transformation, the regional SMEs are confronting
(See Bar Chart 2), improving access to finance requires an approach that combines a conducive
regulatory environment, sufficient and aligned EU and national funding as well as access to
networks of companies and investors (EC, 2020) (16). In this situation, the advanced 5G
networking can open new pathways for SMEs to engage directly with investors. This is a way to
offer faster, more efficient and cost-effective financing for SMEs. In addition, it facilitates the
development of a thriving SME layer of economy and gives opportunities for growth to those
SMEs that wish to scale up, providing SMEs with easy online access to information, procedures
and assistance services, including advice on public procurement and sources of funding, regarding
all the queries linked to doing business across borders, thus ensuring a simplified access to the
Single Market and the Digital Single Market.
To resume, the first stage of the study of perception of the SMEs ecosystem of Castilla-La
Mancha in relation to the Digital Transformation with its major strategic orientation to promote
the ultra-fast broadband coverage has been implemented in a well-organized and competent way
that is justified by achieving high representativeness of the respondents’ profile. At this point, one
of the critical conditions constituting to the efficiency of the rolled out and constantly followed up
multifunctional proactive campaign has been fulfilled. At first glance, the size of the scope the
gained research results describe may seem insufficient for drawing the full picture of the SMEs
digital ecosystem functioning. However, taking into consideration that the collected data
constitutes the interim monitoring assessment, evidently ensuring its quality and liability, the
interpreted findings are certainly going to find its application, at least, in particular purposes. What
concerns the frame of the conducted research, first, the regional SMEs were tested on identification
of the importance the Digital Transformation has for them, as a concept in a whole. In line with it,
to facilitate the Digital Transformation progress for the prosperity of SMEs, the study of the
strategic influence induced by the advanced 5G networking was carried out. The perceptive results
delivered by the sample were complete and consistent that allowed its comprehensive
interpretation and further conclusions formulation.
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6. CONCLUSION
Formulation of the conclusion of the present research work should be started with the
admission that sustainable prosperity of the SMEs digital ecosystem, nowadays threatened by
numerous factors, is the matter of comprehensive deployment of the Digital Transformation
potential. At the regional level, this paradigm generates even more complexity. The state of the
socioeconomic development of the region, characterised by specific conditions of the rapidly
changing environment, determines the landscape where the innovative concept is being rolled out.
Castilla-La Mancha is one of the most representative examples with the Digital
Transformation underway. Indeed, the region has endeavoured significantly to introduce the welladministered digital strategy, emphasizing exceptional importance of digitalization for SMEs as
the prevailing economic stratum, and its overwhelming capacity in improvement of their economic
efficiency. Regular and competent monitoring of the progress in realization of the prioritised
strategy guarantees its persistent evolution and stimulates greater appreciation of the devoted
efforts. To facilitate the Digital Transformation progress for the prosperity of SMEs in a scientific
way, theme-related strategic actions have been proposed and consistently implemented in the
frame of the Master’s Thesis, managing the complexity of the goal achievement. In particular, the
strategic action to realise the interim monitoring of the progress of the proactive campaign rolled
out to study the perception of the SMEs ecosystem of Castilla-La Mancha in relation to the Digital
Transformation with its major strategic orientation to promote the ultra-fast broadband coverage,
as well to form commercial awareness and plant the digital trust for the upcoming innovative wave
took place. This interim monitoring turned out to be effective in both checking the productivity of
the launched campaign aimed at collecting the necessary data for the study and delivering the
preliminary research results to propose first conclusions regarding the studied phenomenon.
Speaking about the results analysed in the interim monitoring, the study of the regional
economic environment aligned to identify the level of maturity achieved in the Digital
Transformation by SMEs, showed that the SMEs ecosystem of Castilla-La Mancha performs the
intermediate level of technological maturity with some barriers impeding its further progress. The
growing consciousness of the SMEs economic environment on the Digital Transformation in
relation to concept prioritization definitely results in strengthening the digital trust for the
upcoming innovative wave. Nevertheless, while SMEs widely recognize the value of data they
create, as well as, an essential role it plays in stimulating uptake of digital technologies, the retard
in digital technologies adoption is at risk of hindering the economy driving innovative potential of
SMEs. As it comes from the findings based on the SMEs perception, the frontline condition for
sustainable implementation of the Digital Transformation is exacerbated by existing digital divide
between rural and urban areas, identified resistance in exploiting the full potential of data, the
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economic factor of higher costs on digitization, difficulties in accessing financing that all together
are aggravated by the outlined scarce digital skills formation.
The fundamental focus of the Master’s Thesis is to facilitate the Digital Transformation
progress for the prosperity of SMEs through the study of the strategic influence induced by the
advanced 5G networking. Analysis of the SMEs perception of the potential benefits the ultra-fast
broadband coverage is capable of providing revealed high expectations addressed to the advanced
5G networking in favoring the SMEs digital ecosystem in Castilla-La Mancha by addressing the
previously defined areas for improvement and proposing effective solutions to the challenges of a
larger scale reflected in the regional socioeconomic landscape.
Increased economic efficiency, improved innovation performance, consolidated social
inclusion into the digital ecosystem, advanced digital skills formation, simplified access to the
Single Market and the Digital Single Market for scaling up and much more are being awaited with
the full commercial deployment and sustainable dissemination of the advanced 5G networking,
accompanied by strengthening of the regional broadband coverage. Therefore, now it is
indispensable to consolidate collaboration among the key players to bring together Business,
Administration and R&D, so that innovative ideas, professional expertise, resources, and other
corresponding assets are efficiently allocated and coordinated in the process of implementing the
outlined regional strategy. With this objective in mind, the present Master’s Thesis promotes the
knowledge on developing an effective strategy on data collection for the research purposes in
restricted conditions of confinement, delivers a forward looking communication from the SMEs
to the policy-makers, regarding the strategically important Digital Transformation, and, most
important, contributes to the formation of a robust digital culture with a noticeable increase in
commercial awareness and reinforced confidence in relation to the potential of the streamlined
innovative technologies on the example of 5G.
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7. LIMITATIONS AND FUTURE RESEARCH LINES
Throughout the whole study process, the present Research line has been receiving
sufficient recognition and justification of the critical points: relevance, potential, fertility and
applicability of the research outcome, ensuring its further evolution. Initially, the research
implementation strategy clearly established the stages of the project management, taking into
consideration the influential powers (extensive scope, access barriers, timing, COVID-19) that
might hamper the productivity of the research. To prevent it and to guarantee effective knowledge
creation through the profound and causal relationship descriptiveness, the Master’s Thesis
dedication was purposely narrowed, focusing primarily on strategy elaboration and delivering the
interim monitoring results, predefining the full study observance as the next stage of the research,
most likely, as a part of the author’s doctoral dissertation. Thus, the first actions to trigger further
research evolution would be: to continue working on the proactive campaign stimulation to
generate quantitative growth of the studied sample, preserving its representativeness; to extend
analytical capacity of the research, conducting comparative studies (by economic sector, territory,
etc.); to improve the scientific proficiency of the research, realising a study on identification of the
character of correlation between digitalization and economic efficiency of the regional SMEs
ecosystem with an application of sophisticated statistical technics.
The conceptual framework of the Master’s Thesis is basing on Digital Transformation
(Digitalization), Industry 4.0 (I4.0), ultra-fast broadband coverage, advanced 5G networking and
SMEs. The Plan Adelante 2020-2023 is the frontline Business strategy of Castilla-La Mancha
building around six motivational pillars of imperative character (Start up, Invest, Innovate,
Commercialize, Internationalize and Finance) that prioritize the well-balanced economic
development via a series of levers: industrialization, economic enforcement, digitalization and
sustainable growth. Once having determined the general goal of the investigation: to facilitate the
Digital Transformation progress for the prosperity of SMEs, through the study of the strategic
influence induced by the advanced 5G networking and its perception in Castilla-La Mancha, the
full study observance planned for the nearest future is going to form the empirical part of the
evaluation process of the Plan Adelante 2020-2023 of Castilla-La Mancha. The newly approved
Industrial Strategy for a globally competitive, green and digital Europe (EC, 2020) (10), the 2030
Agenda for Sustainable Development (United Nations 2030 Agenda) (EC, 2019) (59) promote the
twin transition strategy aimed at driving Europe's competitiveness and its strategic autonomy at a
time of moving geopolitical plates and increasing global competition. This current of innovative
thoughts induced an interest in giving a qualitative extension to the character of the developed
Research line towards digital leadership and climate neutrality with a solid focus on sustainability.
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APPENDIX 1
Table 4. Overview of the national initiatives on digitizing industry
Initiatives

Starting
year

Type
initiative

2015

Overall
strategy/DEI
Pillar/Support
mechanism
Overall strategy

Connected
Industry
(CI4.0)

AMETIC
(the Spanish
Association
on ICT and
electronics)
AEIs
(Grouping of
Digital
Enterprises)
ENISA Line
Digital
Agenda

2013

of

Sectors targeted

Digital
technologies
targeted

Size of
compani
es
targeted
All

General
Strategy

Manufacturing
industry
sector
(NACE1 10 to 32)

All

Pillar 1

Digital
Infrastructure
Platform
Actions

All

All

2014

Pillar 2

Innovation
cluster
and
R&I support

All

Tech. enablers Cocreation industrial
fabric, Talent 4.0,
Benchmarking,
dissemination
All

2013

Pillar 3

R&I support

ICT and industry
manufacturer

All

SMEs

CDTI (Center
for
the
development
of industrial
technology)
HADA
(Autodiagnostic test
of
technological
maturity)
Active
Industry 4.0

2007

Pillar 1

Funding body

Industry

All

All

2016

Pillar 2

Counselling
body

Industry

All

SMEs

n/a, financed
national

2017

Pillar 2

Counselling
body

Industry

All

All

Business
Growth

2015

Pillar 2

Counselling
body

Industry

All

All

Programme of
financing for
the CI4.0

2015

Pillar 2

R&I support

Industry

All

All

Red.es:
Promoting the
creation
of
digital
transformatio
n offices

2002

Pillar 5

Consultancy
projects

All

All

Red.es:
Digital
Professionals

2014

Pillar 5

Training
support

Professional
associations
or
colleagues
which
serve in the sector
and declare their
activity (groups A-U
according to INE)
Academic
and
professional
education

EUR
8.9
million,
financed
national
2018: EUR
1.26 million,
financed
national
2018: EUR 30
million,
financed
national
Total EUR 5
million,
financed
national

All

All

Cybersecurity
Legal Code

2016

Pillar 4

Regulatory
measure

ICT

All

All

All

Budget

EUR
121
million (in the
period
of
scope 20142020)
n/a

2018: EUR
8.9 million,
financed
national
Total EUR 3
million
(2016),
financed
national
(ENISA Line
Digital
Agenda
Budget)
Annual
budget
of
1.000 M€

Total EUR 31
million
(2014-2020),
Co-financed
national and
EU
n/a

Sources: Lazaro, 2017 (5); Valdani Vicari & Associati, WIK Consult. 2019 (6)

1

NACE - The Statistical classification of economic activities in the European Community.
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APPENDIX 2
Figure 6. SWOT of Spain on digitalization

Sources: author’s elaboration on the basis of (Lazaro, 2017) (5); (Valdani Vicari & Associati, WIK
Consult. 2019) (6); (EU, 2020) (18); (EC, 2019) (20).

*The biggest obstacles for SMEs when operating in the Single Market are the following: Complex administrative
procedures; Different national service rules; Lack of access to information on rules; Different national product rules;
Different legal practices; Concerns about resolving commercial disputes. (Eurochambers, 2019) (22). According to
the (World Bank Group, 2020) (53), Spain was ranked 30th out of 190 countries in the world on “ease of doing
business”.
*EU Cohesion policy funding also supports to a great extent structural challenges in Spain. The Cohesion Policy
programs for Spain have allocated €10 billion for smart growth, €8.5 billion for sustainable growth and sustainable
transport and €11billion for inclusive growth. However, in 2019, following a performance review only €1.7 billion
were made available for Spain within performing priorities.
*Currently, the adoption of digital technologies rate regarding SMEs is still moderate in all key dimensions of
digitalization comparing to large companies (EC, 2020) (16). Ministry for Economic Affairs and Digital
Transformation (2019) (38) reveals that Spanish companies make little use of new technologies, particularly, in the
field of Big Data (10% of Total No of companies), e-Commerce (17% of the total billing), Cloud computing (50% of
Total No of companies), CRM (33% of Total No of companies), and ERP solutions (43% of Total No of companies).
*While in the EU as a whole the percentage of SMEs cooperating with partner organisations on innovative
projects is almost 12%, the figure in Spain is 6.4%. The low level of utility of available knowledge by Spanish
firms prevents them from participating in innovation projects on a larger scale (Salazar-Elena J.C. and Sanchez
Martinez, M., 2020).
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APPENDIX 3
Table 5. Indicators ICT and Information Society. Castilla-La Mancha

Source: Ministry for Economic Affairs and Digital Transformation, 2019 (38)

* CRM (Customer Relationship Management); ERP (Enterprise Resource Planning).
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APPENDIX 4
Figure 7. SWOT of Castilla-La Mancha on digitalization

Sources: author’s elaboration on the basis of (RIS3 CLM, n.d.) (54); (RIS3 CLM, n.d.) (55);
(Gobierno de Castilla-La Mancha, 2017) (56).
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APPENDIX 5
Table 6. Public organizations - collaborators. Castilla-La Mancha
Vice Presidency
Vicepresidencia
Vice Presidency of the Institutional Relations / Viceconsejería de Relaciones Institucionales
Vice Presidency of Rural Environment / Viceconsejería de Medio Rural
General Directorate of Relations with the Courts / Derección General de Relaciones con las Cortes
Office of Transparency, Good Governance and Participation / Oficina de Transparencia, Buen Gobierno y
Participación
Public Entity Radio Television of Castilla-La Mancha / Ente Público de Radio-Televisión de Castilla-La
Mancha
General Directorate of the European Affairs / Dirección General de Asuntos Europeos
Provincial Delegations of the Community Board of Castilla-La Mancha / Delegaciones Provinciales de la Junta
de Comunidades de Castilla-La Mancha
General Directorate of Institutional Promotion / Dirección General de Promoción Institucional
Counselling of Economy, Business and Employment
Consejería de Economía, Empresas y Empleo
General Directorate of Business / Dirección General de Empresas
Provincial Delegations of Economy, Business and Employment / Delegaciónes Provinciales de Economía,
Empresas y Empleo
Society for the Industrial Development of Castilla-La Mancha, S.A. (SODICAMAN) / Sociedad para el
Desarrollo Industrial de Castilla-La Mancha, S.A. (SODICAMAN)
Counselling of Finance and Public Administrations
Consejería de Hacienda y Administraciones Públicas
Provincial Delegations of Finance and Public Administrations / Delegaciones Provinciales de Hacienda y
Administraciones Públicas
General Directorate of the Digital Administration / Dirección General de Administración Digital
Counselling of Agriculture, Water and Rural Development
Consejería de Agricultura, Agua y Desarrollo Rural
Counselling of Agriculture, Environment and Rural Development / Consejería de Agricultura, Medio
Ambiente y Desarrollo Rural
General Directorate of Rural Development / Dirección General de Desarrollo Rural
General Directorate of Food / Dirección General de Alimentación
Regional Institute for Research and Development in Agro-food and Forestry of Castilla-La Mancha (Iriaf) /
Instituto Regional de Investigación y Desarrollo Agroalimentario y Forestal de Castilla-La Mancha (Iriaf)
Provincial Delegations of Agriculture, Water and Rural Development / Delegaciónes Provinciales de
Agricultura, Agua y Desarrollo Rural
Counselling of Sustainable Development
Consejería de Desarrollo Sostenible
General Directorate of Circular Economy / Dirección General de Economía Circular
Provincial Delegations of Sustainable Development / Delegaciónes Provinciales de Desarrollo Sostenible
General Directorate of Energy Transition / Dirección General de Transición Energética
General Directorate of Territorial Cohesion / Dirección General de Cohesión Territorial
General Directorate of the Agenda 2030 and Consumption / Dirección General de la Agenda 2030 y Consumo
Counselling of Development
Consejería de Fomento
General Directorate of Territorial Planning and Urbanism / Dirección General de Planificación Territorial y
Urbanismo
Management of Infrastructure in Castilla-La Mancha (GICAMAN) / Gestión de Infraestructuras de CastillaLa Mancha, S.A. (GICAMAN)
Counselling of Education, Culture and Sports
Consejería de Educación, Cultura y Deportes
General Directorate for Universities, Research and Innovation / Dirección General de Universidades,
Investigación e Innovación

Source: author’s elaboration
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