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Abstract
Better known as the Digital Revolution, the current Fourth Industrial Revolution
has changed society and business, prompting a disruptive boost in productivity and
efficiency.
At the core of this revolution lies the process of “Digital Transformation”, sparked
by the increasingly fast progress of Computer Science and its vast and encompassing
suite of enabling technologies.
The study reported in this document assumes the Information Technology Infras-
tructure Library (ITIL) as an effective means to offer organizations best practices
to embrace digitalization and the driving forces behind the Digital Transformation.

Wider development of the digital economy is beneficial to qualified labor, with high
value added. To further it more effectively, it is essential that governments, insti-
tutions, and businesses fully understand the maturity level of their digitalization -
digital maturity - to identify critical areas that might impair competitiveness within
and outside of national borders.
This understanding led to the need to measure the progress of Digital Transforma-
tion, with a variety of indicators created to evaluate digital maturity.
This thesis sampled the digital level - their adoption and integration of digital tech-
nologies - of Italian enterprises, within the broader framework of the European
Union’s Digital Economy and Society Index (DESI) and the digital maturity assess-
ment carried out by Confindustria in the 2018-2022 time period.

That analysis shows that Italy has attained improvements in some areas since the
start of measurement in 2017, for example in widespread internet access and avail-
ability of digital public services. However, major challenges still persist, above all
with regard to developing digital skills and embracing more fully the adoption of
advanced technologies, like for example those related to Machine Learning and Big
Data analyses.
Raising the level of digital maturity of Italian enterprises would help boost per-
formance beyond the national border, within the wider European context, making
single enterprises, and the country, more attractive and competitive on the interna-
tional scene.

The thesis evaluates how selected Italian enterprises are embracing Digital Trans-
formation, along two specific axes: the adoption of the ITIL framework, and the
integration of AI technologies.
Based on a bibliographic analysis and targeted interviews carried out during the
research work, the document outlines the state of digitalisation of these companies
providing insights about their progress and challenges.

This document is organized as follows: Chapter 1 provides an extensive introduction
to Digital Transformation. In order to assess Italy’s current situation, Chapter 2
analyzes the country through the Digital Economy and Society Index of the Euro-



pean Commission, with a special focus on the business dimension. Also the results
of the assessment made by Confindustria for Italian companies are presented.
To delve deeper in the details, Chapter 3 presents five selected case studies about
adoption of the ITIL framework and AI technologies of interviewed companies.
Finally, the thesis concludes by summarizing key findings, which highlight various
stages of ITIL adoption and AI integration within large Italian enterprises.
These insights underscore the need for strategic alignment, enhanced training, and
cultural change to navigate the evolving digital landscape effectively.
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Chapter 1

Introduction

1.1 Digital Transformation
Industrial revolutions have always affected human history, bringing profound trans-
formations.
It is important to appreciate the meaning of the term ’revolution’.
While evolution is seen as a gradual process of improvement and adaptation, revo-
lution implies a radical discontinuity that overturns pre-existing balances [2].
Technological evolution is characterized by incremental change, often driven by con-
tinuous innovation and constant refinement of existing solutions.
In contrast, revolution introduces radical novelty, fundamentally changing the tech-
nological paradigms, business models, and society as a whole.

The Fourth Industrial Revolution, also known as Digital Revolution, completely
changed production, communication and social organization [36].
Recent decades witnessed rapid changes, making the Digital Revolution unprece-
dented; it was so fast and radical that it challenged our ability to fully grasp its
implications.
Moore’s Laws prediction of a doubling of transistor density in semiconductors ev-
ery year, as shown in Figure 1.1, served as a benchmark for technological progress.
However, Moore’s Law describes improvement made to hardware, only partially ac-
counting for wider technological transformations.
In this respect, Raymond Kurzweil’s "Law of Accelerating Returns" extends Moore’s
Law to include other areas; according to him "we are not going to have a progress
of 100 years in the 21st century – we will be having a progress equivalent to 20,000
years at today’s pace" [32].
This happens because new technologies build upon previous ones, leading to signif-
icant advancements within increasingly shorter time frames.

In particular, the ’Digital Transformation’ phenomenon risen to prominence among
businesses in the early 2000s, and, as seen in Figure 1.2, the term then gained grow-
ing global interest based on Google Trends. According to Fitzgerald et al. (2014)
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CHAPTER 1. INTRODUCTION

Figure 1.1: Exponential growth . The vertical axis measures the computing power
plotted on a logarithmic scale, while the horizontal axis spans from 1900 to 2045.

Source: [38]

[40], Digital Transformation is "the use of new technologies [...] to enable major
business improvements including enhanced customer experiences, streamlined oper-
ations and new business models."
This means figuring out ways to use IT to improve existing services and products,
offer new ones, and speed up workflows: Digital Transformation weakens the bound-
aries between technology and business, providing new tools and concepts that can
completely change the way companies face new challenges and gain competitive ad-
vantage.

Since Digital Transformation has placed increasing pressure to change, companies
became well aware of the importance of aligning IT with their goals.
The Information Technology Infrastructure Library (ITIL) framework emerged as
an inevitable tool for managing IT services.

Originally developed during the late 1980s, it took until early 21st century for ITIL
to gain widespread acceptance: the framework was meant to offer organizations a
set of best practices on IT Service Management 1 to ensure that these were in line
with businesses’ needs, and to contribute towards enhance operational efficiency and
responsiveness by organizations to changing demand patterns.
ITIL provides a systematic and structured approach to the delivery of quality IT
services. It is not a prescriptive model, but a library of practices to be adopted and
to be adapted according to specific business goals.

1IT Service Management (ITSM) refers to the structured processes and practices used to design,
deliver, manage, and improve IT services in alignment with business goals [7]
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CHAPTER 1. INTRODUCTION

In order to promote Digital Transformation, an efficient operational and service
delivery plan that fits the demands of your company is needed. ITIL plays a crucial
role in business growth because it brings together a number of elements that foster
continual improvement and innovation.
For example, here are some of the roles ITIL plays in businesses:

• By aligning IT processes with business objectives and customer needs, compa-
nies can design and deliver services that meet those needs, increasing customers
satisfaction;

• By identifying cost-saving opportunities in IT processes and by promoting
efficient use of technology to reduce operation expenses, the adoption of ITIL
can lead to resources optimization and reduction of waste;

• By monitoring and correctly managing incidents and problems, businesses can
review performance, analyze root causes and even prevent future incidents
from occurring, thus making the business more reliable.

The key elements of ITIL are the Service Value System and the ’Four dimensions’,
and these are explored in detail in Chapter 3.

Figure 1.2: Interest in Digital Transformation. Source
https://trends.google.as/

ITIL guidelines and practices have paved the way for transformative changes as tech-
nology continued advancing: as mobile communications, cloud, data analytics, and
other information technologies took off, Digital Transformation became a strategic
initiative in the mid-2010s [53].
However, the real acceleration was due to the shift of work, commerce, and everyday
activities in response to COVID-19 lockdowns [33].
Companies that failed to invest in modern technologies and had to digitalize their
processes faced significant challenges, as new business models, Cloud Computing,

4
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CHAPTER 1. INTRODUCTION

real-time access to data, and emerging analytics capabilities disrupted entire indus-
tries.

These accessibility and availability lead to companies beginning to use analytics
models and intelligence capabilities to analyze data and enhance decision-making, to
invest in automation and hyper-automation technologies, where for example Robotic
Process Automation and Artificial Intelligence combine together to manage large
datasets or improve procedures with lesser human intervention, or to deploy low-
code/no-code platforms to support and transform business processes [56].

Figures 1.3 and 1.4 illustrate two bibliometric maps, which highlight the correlation
among keywords related to Digital Transformation.
Bibliometric analysis is a powerful tool to understand evolution and trends within
a particular research field, so I conducted a comparative analysis using VOSviewer
and the same configuration parameters for both the maps. I used 20000 documents
extracted from Scopus with the search string shown in Listing 1.1.

1 ( TITLE -ABS -KEY ( digital AND transformation ) OR
2 TITLE -ABS -KEY ( digital AND revolution ) OR
3 TITLE -ABS -KEY ( business ) OR
4 TITLE -ABS -KEY ( digital AND maturity ) OR
5 TITLE -ABS -KEY ( industry AND 4.0 ) )
6 AND ( LIMIT -TO ( SUBJAREA , "COMP" )
7 OR LIMIT -TO ( SUBJAREA , "BUSI" )
8 OR LIMIT -TO ( SUBJAREA , "ENGI" ) )

Listing 1.1: Search string used to gather documents in Scopus

For the first map I limited the time range from 2004 to 2014, while for the second I
used documents published from 2014 to present.
As we can see, in Figure 1.3 (going from 2004 to 2014) keywords like ’Artificial
intelligence’ or ’Data mining’ create very weak connections. In contrast, Figure 1.4
shows that these keywords now actually represent the heart of the network, which
now also includes other disruptive technologies like Big Data, Internet of Things,
and Machine Learning, which is a subset of Artificial Intelligence.

These maps show that Digital Transformation is obviously related to technologies
but also strategy plays a fundamental role: keywords of the right red cluster in Fig-
ure 1.4 like ’Business Models’, ’Digital Economy’ , ’Competition’ or ’Economic and
Social effects’ evidence that companies must adapt to, and leverage digital innova-
tions in order to improve their competitive positioning and respond to the changing
global digital economy.
The term ’transformation’ clarifies that this requires much more than just a simple
change: it involves shifting the company’s culture, strategy, and/or even the busi-
ness model.
In order to evoke new value, enterprises need to manage IT deployment and orga-
nizational transformation.

5
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Figure 1.3: Bibliometric map of Digital Transformation (from 2004 to 2014)

Figure 1.4: Bibliometric map of Digital Transformation (from 2014 to present)
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Those who are unable to swiftly adapt to, develop and implement Digital Trans-
formation strategies are unlikely to keep pace and compete with the new digital
environment [57].

1.2 The forces behind the Digital Revolution: dis-
ruptive technologies

The rapid spread of digital technologies played a fundamental role in enabling the
Digital Revolution.
A brief description of the main disruptive technologies is provided in this paragraph.

1.2.1 Internet of Things

Internet of Things (IoT) has become important over the past years and it is consid-
ered one of the most widespread technologies of the 21st century.
The term ’Internet’ refers to a virtual and network-oriented visions, while ’things’
highlight that objects can be integrated into the technological framework [58]. In
other words, IoT describes the "network of physical objects that are embedded with
sensors, software, and other technologies for the purpose of connecting and exchang-
ing data with other devices and systems over the internet" [50].

As part of IT applications, IoT and digitalization are strongly connected:

• through data collection and analysis, companies using IoT devices can monitor
and control critical infrastructure, reducing downtime and preventing failures;

• thanks to the vast amount of generated data by sensors and devices, busi-
nesses can gain insights on new opportunities, and support decision-making
processes and strategic planning. Moreover, they could also improve quality
and productivity while also reducing cost and time.

• in industrial applications, thanks to IoT devices, on can investigate the worth
of products and boost up the marketing. This offer companies the chance to sell
tailored products and services using more advanced and efficient technologies,
thus gaining competitive advantage;

1.2.2 Cloud Computing

Cloud Computing refers to resources such as servers, storage, databases, networks,
software and analytics that are machine-driven and given out over the Internet.
This model allows for "on-demand" network access to configurable computing re-
sources from a shared pool with minimal management effort or service provider
interaction" [49].
Depending on the type of service and the degree of control and management offered

7
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to users, service providers can be classified as Infrastructure-as-a-Service (IaaS),
Platform-as-a-service (Paas), and Software-as-a-Service (SaaS):

• Infrastructure-as-a-Service: this solution refers to a Cloud Computing so-
lution where a third party provides you with infrastructure services over the
internet.
Users control operating systems, application programs and data, while the
provider takes care of networks, servers, storage, and virtualization.
IaaS provides data access via APIs or dashboards instead of on-site data cen-
ters, thus minimizing expenses and maintenance costs.

• Platform-as-a-Service: in contrast with IaaS, this is a more abstracted
cloud-based solution, focused on application development and deployment.

• Software-as-a-Service: this solution represents the highest level of abstrac-
tion: it provides complete software applications, reduces in-house management
and promotes a real-time reliable sharing of programs.
For small businesses or for applications which do not require much customiza-
tion, it is the best option, because it accommodates different organizational
needs.

Amazon Web Services (AWS) is one of the most adopted Cloud Computing platform:
it provides many features including computing power, database, storage and content
delivery [59].
If we had to categorize AWS into one of the three types described above, AWS is
primarily an IaaS provider. However, it also provides both Paas and Saas solutions.
As for a business, AWS infrastructure can grow and evolve as necessary, expanding
its resources up or down responding to higher or lower demands.
To make more concrete examples, a company might use AWS for:

• building and hosting web applications;

• storing large amount of data, without the need of a physical onsite data center;

• running Machine Learning models;

• developing and deploying server-less applications.

Other examples of Cloud Computing options include Microsoft Azure, leading com-
petitor to AWS; Google Cloud Platform (GCP) widely adopted for its big data
processing capabilities; and Oracle Cloud, which focuses on enteprises application
and offers a wide range of cloud services.
These all offer SaaS, PaaS and IaaS solutions, providing companies with flexible and
scalable resources.

Figure 1.5 summarizes the main types of Cloud Computing options.
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Figure 1.5: Cloud computing options depending on the degree of management.
Source [54]

1.2.3 Artificial Intelligence

The term "Artificial Intelligence" was coined in 1995 by the American computer
scientist John McCarthy, who defined it as ’the science and engineering of making
intelligent machines’ [26]. Nowadays, Artificial intelligence is considered as an um-
brella term that includes many technologies and approaches, like Machine Learning,
Deep Learning, natural language processing, or computer vision.

• Machine Learning: Machine Learning algorithms can learn form data and
iteratively improve their performance. The three fundamentals blocks that
compose a ML learning system are:

– the decision process, that can be prediction or classification;
– the error function, that is used to evaluate the model;
– the optimization process, that allows to iteratively reduce the error, up-

dating the algorithms parameters until the desired level of accuracy has
been met.

Examples of Machine Learning algorithms include Decision Trees, used both
for regression and classification tasks, Support Vector Machine (SVM), and
Logistic Regression, which can be used to predict customer churn or prevent
failures.
In fact, Machine Learning algorithms can analyze large amount of data, rec-
ognize hidden and complex patterns, make predictions or recommendations
based on data. This translates into optimization of operations, improvement
of resource allocation, and consequently the development of strategies that are
aligned with business goals. [8].
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• Deep Learning: it can be regarded as a sub-set of Machine Learning: the
main difference with classic Machine Learning is the structure, the complexity,
and thus the application areas.
Deep Learning algorithms have multiple layers of interconnected nodes, that
perform nonlinear transformations. The term ’deep’ refers to the number of
layers, that typically are hundreds or thousands.
If on the one hand, Deep Learning models require less human intervention,
on the other hand the amount of data and the processing power to achieve
the desired level of accuracy is huge. The more the data, the better the
performance.
Convolutional Neural Networks (CNNs), Recurring Neural Networks (RNNs)
and Generative Adversarial Networks (GANs) are some of the most adopted
algorithms.

• Natural Language Processing: NLP uses Deep Learning to make comput-
ers and human communicate.
The algorithms range from sentiment analysis, to keyword extraction, from
text summarization to text generation.
An evidence of the potential of NLP lies in Large Language Models: ever since
ChatGPT was launched in November 2022 by OpenAI, it has been widely and
successfully applied in many real world scenarios.
Not being task-specific and being pre-trained2 on huge datasets , allowed Chat-
GPT to rise the bar in the field of NLP. Thanks to its underlying transformer
architecture, the model can handle both large-scale pre-training and adapt-
ability to different downstream tasks. [61].

Even if the term ’Artificial Intelligence’ encompasses a wide variety of technologies,
referring to only a subclass of algorithms by this name would be inaccurate. How-
ever, as a convention and for ease of reading through this document, from here on
the terms ’AI’ or ’Artificial Intelligence’ will refer strictly to the above subset of
technologies.

In particular, Artificial Intelligence is undoubtedly ahead of the curve when it comes
to new technologies in Computer Science: its vast and powerful application are gen-
erating growing interest.
Despite being a common theme, effective use of AI is more than talking: it is about
having a structured and holistic approach. Thus, any company that desires to reap
the benefits of Artificial Intelligence needs to have a strong business strategy in
place, and it needs to be ready to face technical and organizational challenges.

2GPT stands for Generative Pre-trained Transformer.
A transformer is a type of Neural Network characterized by the so called Attention mechanism.
This allows weighing the importance of different parts of the input sequence.
’Pre-trained’ refers to the fact that the model has been first pre-trained on large datasets, so that
it can recognize more nuances in the language, and then fine-tuned on a smaller dataset, making
it better fit for specific tasks
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CHAPTER 1. INTRODUCTION

First of all, in order to implement or use any Artificial Intelligence algorithms, skilled
workforce is required. Because AI is widely accessible to everyone, it is the way it
is used that makes the difference.
The personnel must not only be able to understand the company’s needs but also
translate them into the most suitable, cost-effective, and efficient solution. Only
qualified and well-prepared specialists can provide the added value necessary for a
company to excel with this technology, which is still not fully understood.
Another important concept to consider is the quality of data: as said before, Ma-
chine Learning algorithms require huge amount of data, and the better the data,
the better the performance.
Thanks to technologies like IoT companies can gather data, but then a strategic
data management plan need to be implemented, since data needs to be considered
ad a precious resource that allows to unlock business potential.

However, data is not sufficient alone: as we mentioned for Deep Learning algorithms,
also a robust computational infrastructure is needed.
In order to train models, high performance computing resources like GPUs and
CPUs are required. Moreover, the overall infrastructure needs to scale as the vol-
ume of data grows: cloud solutions here come in handy.

Still, these investments can be significant, and companies must carefully weigh their
return on investment and alignment with long-term goals.
While AI presents unparalleled opportunities, overhyping its potential or taking it
as an easy way out of complex challenges may only serve to disappoint or misplace
resources. The risk here calls to mind the lessons of the dot-com bubble in the late
1990s, when exaggerated expectations about the transformative potential of the in-
ternet led to speculative investments, financial instability, and a market crash [44]
[24].
Similarly, companies have to be very careful with AI: any adoption strategies should
be highly methodical and flexible enough to match the emergent landscape of AI. A
balanced approach, with clear goals and continuous assessment, is key to sustainable
and meaningful advancement [52].

The following chapters analyze what is the current Italian businesses situation, how
enterprises are facing and adapting to new technologies and challenges, as well as if
and how they are utilizing the ITIL framework to build their digital capacity.

11



Chapter 2

Evaluating digital maturity of Italian
enterprises

In the previous chapter, we assessed the scope of Digital Transformation and empha-
sized how disruptive technologies such as Artificial Intelligence, Internet of Things
and Cloud Computing have completely altered the business and social environment.
As digital technologies continue to spread into every corner of economies and so-
cieties, the ability of a country to fully realize the potential of these advances has
emerged as one of the most critical factors defining its overall competitiveness and
development [41].
Any strategy aimed at the progress of the global digital economy is preconditioned
by an understating of the level of digitalization and where a country stands along
its digital journey: when facing Digital Transformation, one of the first things to do
is comprehend the current digital development status [47].

This translates into the demand for effective measurement systems and methodolo-
gies, so that the actual state of digital development can be successfully evaluated
and, consequently, strategies can be traced [35].

In response to this need, in the last decade, many indicators have been created.
Below, three prominent indicators that gained global recognition are introduced:

• World Digital Competitiveness Ranking (WDCR): The WDCR is an
index created by the IMD World Competitiveness Center at the International
Institute for Management Development.
It was first published in 2017, ranking countries by capacity in terms of adopt-
ing and exploring digital technologies as a driver of economic transformation,
business innovation, and general competitiveness [9].
The WDCR measures digital competitiveness along three main dimensions:

– Knowledge, which looks at the capacity to understand and learn new
technologies;
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– Technology, which looks into the infrastructure and regulatory environ-
ment for technological development;

– Readiness for the Future, as a measure of how prepared a country is to
exploit Digital Transformation.

It is a ranking that many governments and business enterprises use to identify
areas of digital strength and weakness with the aim to make effective policy
actions and strategic decisions.
Thanks to its all-round approach in understanding how digital technology
affects economic competitiveness, it is highly regarded [60].

• Network Readiness Index (NRI): The Network Readiness Index is one
global indicator that was first developed in 2002 by the World Economic Forum
but currently managed by Portulans Institute.
It serves as an assessment of the capability of countries in using Information
and Communication Technologies to enhance competitiveness and well-being.
The index is built on four main pillars:

– Technology, which assesses infrastructure and access;

– People, who focus on digital skills and engagement;

– Governance, that covers policy and regulation;

– Impact, that evaluates the economic and social outcomes from the use of
ICTs.

The index can be considered as the final word on how prepared countries
are to make effective use of digital technologies, not just for achieving eco-
nomic growth but also societal development. Tracking progress with the NRI,
challenges are identified, and good practices in Digital Transformation are
exchanged [27].

• Digital Economy and Society Index (DESI): The DESI is an annual
index that the European Commission introduced in 2014 to measure the digital
performance of each of the EU’s member states and track their progress in
terms of competitiveness in the digital frontier.
The DESI groups data into the following four dimensions:

– Connectivity, which handles questions of Internet access and quality;

– Human Capital, concerned with digital skills;

– Integration of Digital Technology, looking at business digitalization;

– Digital Public Services, concerned with the provision and use of online
public services

DESI serves as a fundamental tool to measure the progress of EU countries
towards Digital Transformation and guides EU digital policies to show where
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more effort or investment is needed. Therefore, such an index is especially
useful for benchmarking between countries in the EU and achieving digital
cohesion within the Union [19] [14].

These indices, highlight how countries are not in an equal position [4]: while some
speed the way developing a very strong digital infrastructure, other lag because bar-
riers, such as insufficient investments or non-existing internet access, persist [25].

Because of its geographic and political context, the most natural choice among the
three indicators to assess Italy’s current situation is the Digital Economy and Soci-
ety Index.
With Italy being part of the European Union (UE), the DESI provides a more
representative and relevant comparison for countries with similar regulatory and
socio-economic frameworks.
Moreover, DESI reinforces elements of critical prime importance to Italy, such as
the integration of digital technology into businesses, which make up a big portion
of Italy’s economy.
This index is also particularly useful for monitoring the strategic digital goals of
UE, hence being particularly detailed in singling out the areas where Italy needs an
improvement or further investment.

It is also worth mentioning that obtaining a good result in the ranking drawn up
by DESI is reflected in a good result at the global level. For example, Figure 2.1
shows how those countries that rank in the first four positions according to the DESI
(Finland, Denmark, Netherlands and Sweden), when considered on a global scale
keep attaining top ranking, remaining in the top 10.
This can be explained by the fact that some indicators used within the various in-
dices are overlapping, as for example happens for the Knowledge, People and Human
Capital dimensions of the three indices (WDCR, NRI and DESI respectively), where
the digital skills of citizens are evaluated, or for the Connectivity dimension of the
DESI, which is included in the ’Technology’ dimensions of the other two.

Figure 2.1: Ranking comparison according to DESI, NRI and WDCR
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2.1 Digital Economy and Society Index
The DESI utilizes a bottom-up aggregation approach to evaluate the European
Union’s digital advancement, and it applies an arithmetic average among four di-
mensions: Human Capital, Connectivity, Integration of Digital Technology and Dig-
ital Public Services.
Each dimension is further broken into sub dimensions for a total of 32 indicators
[63].
Each dimension weights 25% of the total score, thus the score achieved by a given
country C is calculated as shown in Equation 2.1 [23]:

DESI(C) = HC(C)∗ 0, 25+C(C)∗ 0, 25+ IDT (C)∗ 0, 25+DPS(C)∗ 0, 25 (2.1)

where HC, C, IDT and DPS stand Human Capital, Connectivity, Integration of
Digital Technology, and Digital Public Service respectively.

2.1.1 Connectivity

Digital technologies and services heavily rely on connectivity and fast broadband
access is so influential nowadays that we would call it an essential infrastructure
[62].

In the first chapter we mentioned that Internet of Things is one of the forces behind
Digital Transformation, and great connectivity serves as an essential requirement
for linking together many different devices along with sensors that produce or send
crucial information.
Fast internet is also important for real time data processing that enables compre-
hensive data analyses and guide decision-making processes within enterprises.
Moreover, with Covid-19 that accelerated Digital Transformation [34], remote work-
ing and digital collaboration is now common practice and fast internet access allows
easy online interaction.

Analyzing connectivity gives an indication of a nation’s ability to utilize digital
means as well as its inclination towards new ideas while considering the level at
which it is about its digitalization state [16] .

2.1.2 Human Capital

Another crucial dimension is Human Capital.
Studies identified in human capital both the biggest challenge and the key factor
of success for Digital Transformation: competency of citizens and employees, dif-
ficulties of changing people mindsets and beliefs, and its IT knowledge, skills, and
capabilities [20] [39]. It concerns the preparedness of the population to effectively
deal with digital technologies, and how well the labor force is able to adapt to tech-
nological change.

15



CHAPTER 2. EVALUATING DIGITAL MATURITY OF ITALIAN
ENTERPRISES

Considering this dimension helps in the measurement of a country’s ability to build
and harness digitally skilled human capital, critical for driving and sustaining Digital
Transformation that underpins economic competitiveness [16].

2.1.3 Integration of Digital Technology

According to European Commission: "Digital technology enables companies to gain
a competitive advantage, improve their services and products, and expand their mar-
kets. The Digital Transformation of enterprises has brought new opportunities and
promoted the development of new and reliable technologies"[16].
This dimension is a vital sign of how businesses are embracing a shift in Digi-
tal Transformation reshaping economies across the world, enhancing economic re-
silience: it not only reflects a company’s competitive ability but also its innovative-
ness and capacity for growth in a fast-changing market.
Productivity levels could be improved considerably by taking up digital tools such
as Cloud Computing and Artificial Intelligence .
In addition, digitalization acts as a driver of enterprises, making them capable of
competing with other players in the world market with limited resources and ex-
panding markets for selling purposes [1].

2.1.4 Digital Public Services

This dimension catches the degree to which governments are currently modernizing
their relations with citizens through digital means [16].
The need for Digital Public Services became all the more pressing during times of
crisis, such as the COVID-19 pandemic, since they empowered governments to keep
working and deliver essential services to citizens [21].
Digital Public Services increase effectiveness and reduce costs by making govern-
ment procedures easier and more efficient. These services facilitate transparency
and accountability, where accessibility of information and government participation
will be given to citizens [51].

Now that the DESI has been further explained, we can look at Italy’s strengths and
weaknesses according to this index.

2.2 2022 DESI of Italy
According to the 2022 DESI, that is the last available report, Italy ranks 18th out of
27 in terms of overall digitalization level, with a score of 49,25/100. The EU score
is 52,3, as shown in Figure 2.2.
The ranking may point out that Italy is still lagging behind most other EU coun-
tries in several indicators, but Figure 2.3 shows that recent initiatives and strategic
investments are starting to make a difference in the steady gains of the DESI score,
and Italy is bridging the gap with its colleagues in Europe, also building a more
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Figure 2.2: 2022 Desi Index of the 27 European Union member states [13]

solid base for future success in digital competitiveness.

Figure 2.3 shows the steady progress by Italy: technically, it has been made on all
four main dimensions of the DESI.
The graph presented in Figure 2.4 gives insight into the way progress in Italy differ-
entiates in these dimensions, by presenting the performance of this country in each
of these four areas during the same period.

The breakdown of the indices helps to identify which of the dimensions is better off
and in which areas Italy still faces challenges.
An understanding of these aspects gives a wider insight into what probably may
be driving overall progress in Italy and the selective effort required if it is going to
improve its digital competitiveness in the European Union.
As we can see, up to 2022 Connectivity and Digital Public Services are the dimen-
sions that recorded the highest progress, while the other two sill present challenges.
Having already laid out broad trends and performance of the four dimensions, this
warrants an elaboration on each of the dimensions with respect to the underpinned
factors.

2.2.1 Human Capital

Italy ranks 25th of 27 EU countries and the score is calculated according to the
criteria shown in Figure 2.5.
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Figure 2.3: Italy’s DESI Progress from 2017 to 2022 [13]

Figure 2.4: Progress of Italy across the four DESI cardinal points from 2017 to
2022 [13]
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Figure 2.5: Italy’s DESI criteria for the Human Capital dimension [15]

Only 1,4% of Italian graduates study ICT programs, the percentage of ICT special-
ist is 3,8% of total employment only 16% of Italian enterprises provide ICT training
to their employees.

Such a low number of experts, coupled with a lack of relevant training programs,
highly limits the country’s ability to acquire, develop, and use transformative tech-
nologies such as those mentioned in Section 1.2.3.
Bridging these educational gaps is extremely vital if Italy is to utilize the benefits
stemming from AI technologies and reinforce its competitive position within the
digital economy.

We can see a slight improvement from the previous year and this proves the fact
that Italy is narrowing the gap with the EU: in 2020 it implemented the Repubblica
Digitale initiative that aims to reduce the digital gap and promote the education on
future technologies, supporting the country’s development process [43], which con-
cretely results in the National Strategy for Digital Skills, aimed to fight the cultural
digital divide affecting the Italian population, and to promote key competences de-
velopment for the future and increase the percentage of ICT specialists [42].
The importance of reinforcing digital skills is well understood, and the development
of human capital should remain a key priority for Italy.

2.2.2 Connectivity

With an overall connectivity score of 61,2, Italy ranks 7th among the EU countries.
The score is calculated according to the criteria shown in Figure 2.6.
After the Covid-19 breakout, two legislative decrees were approved to simplify the
procedures and to facilitate the installation of infrastructures, and these was fol-
lowed by the adoption of the National Recovery and Resilience Plan (PNNR), with
relevant investments and reforms to achieve the ambitious goals set by the 2030
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Figure 2.6: Italy’s DESI criteria for the Connectivity dimension [15]

European Digital Compass 1 by 2026.

In terms of connectivity improvement, some broader objectives related to Digital
Transformation are at stake. Greater connectivity not only facilitates the easier
adoption of the ITIL frameworks but also goes a long way in tapping into Artificial
Intelligence technologies: ITIL practices have to be implemented on robust network
infrastructures since most of these practices require real-time monitoring and man-
agement of IT services over distributed systems, and high-speed internet together
with reliable connectivity form the core of AI solution deployments that require huge
transfers of data and processing.

2.2.3 Integration of digital technology

With an overall score of 40,7, Italy ranks 8th in the EU in Integration of Digital
Technology. The considered criteria are those shown in Figure 2.7.
As we can see, the overall performance is mixed: most of the enterprises uses e-
invoices (95%), cloud environments (52%) and has at least a basic level of digital
intensity (60%); however, for what concerns the use of Big Data and Artificial In-
telligence there are still deep gaps: with the 9% of enterprises that uses Big Data,
Italy is below the EU average of 5 percentage points (14%), that lower to 2 when it

1The Digital Compass 2030 is a strategic enabler adopted by the European Commission, out-
lining the expected path of European Union digital ambitions and targets for the year 2030. It
focuses on four key areas: boosting digital skills, creating secure and sustainable digital infras-
tructures, pushing for the Digital Transformation of business, and promoting the digitalization of
public services in member states.
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Figure 2.7: Italy’s DESI criteria for the Integration of Digital Technology
dimension [15]

comes to the use of Artificial Intelligence (6% vs 8%).

Figure 2.8 plot the progress made in each digital technology: while Cloud adoption
recorded the highest increase, it is immediately noticeable how AI and Big Data
are the technologies that after five years still struggle to gain a foothold in Italian
companies.

2.2.4 Digital public services

With a total score of 58,5 Italy ranks 19th of all 27 EU countries.
The points are calculated according to the criteria shown in Figure 2.9.
Despite the progress, only the 40% of the Italian population uses the digital public
services, that is well below the EU average of 65%.

However, these data do not reflect yet the boost that the Recovery and Resilience
Plan is expected to have on the initiatives for the digitalisation of public adminis-
tration and its services.

2.3 Italian enterprises
Even if in the ’Integration of digital technologies’ dimension Italy occupies a position
in the top 10, by looking at Figure 2.4 we notice how that area still has room for
improvement, at least when compared to Connectivity and Digital Public Services.
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Figure 2.8: Progress of Digital technologies for businesses 2017-2022 [13]

Figure 2.9: Italy’s DESI criteria for the Digital Public Services dimension [15]
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Since the overall DESI index is given by the arithmetic average of the four dimen-
sions, in order to gain positions and climb the European ranking, it is necessary
to improve each dimensions and reach an homogeneous score across these. One of
the key drivers of economic growth in Italy, directly related to its competitive edge,
hinges on enterprises.

Taking these considerations into account, enterprises emerge as crucial actors for
propelling national economic development [65] and the key to unlocking this poten-
tial lies in harnessing the power of Digital Transformation, which holds the capacity
to enable companies to unleash their untapped potential and strengthen their com-
petitiveness in a market increasingly driven by digital forces.

Secondly, enterprises have a pivotal role in the creation of jobs and the development
of workers. By embracing Digital Transformation, businesses create new demand for
skills [11] and, henceforth, contribute to labor market evolution that would reflect
in an improvement in the Human Capital dimension as well.

Enterprises are one of the leading drivers of innovation, alongside governments, pub-
lic institutions, universities and startups [48] [10] [5]: by focusing on enterprises’ Dig-
ital Transformation, we delve deeper into how digital innovations are being adopted,
scaled, and transformed to improve the country’s economic status.
The question now is, what is the current state of digital adoption among Italian
enterprises?

Enteprises in Italy are very heterogeneous from a structural, organizational and type
of activity perspective, and they often approach the innovation path in a way that
is not structured or organic: they are not able to develop a strategic plan to follow
and typically even the times when they approach to digital, it is just in response
temporary needs or financing opportunities.

Since enterprises struggle to undertake a digitalization transition alone, various asso-
ciations have been created with the aim of supporting companies during this process,
like for example Innovation Manager, the Competence Center, the ‘Punto Impresa
Digitale’2 and Digital Innovation Hubs.

In particular, Digital Innovation Hubs are incubators and business accelerators that
have the mission to promote innovation inside the enterprise and to strengthen the
awareness and the acknowledgment level among enterprises in terms of digitalization
and 4.0 Industry.

The Digital Economy and Society Index provides an overall perspective on digital-
ization in Europe but does not have the details needed to address the individual

2The ‘Punto Impresa Digitale’ is a service structure located in the Chambers of Commerce and
dedicated to the diffusion of digital culture and practice in enteprises of all economic sectors.
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challenges and opportunities of an enterprise, which is the goal of this research.

2.4 Digital Maturity Assessment of enterprises - Con-
findustria

As a complementary indicator to the DESI overall snapshot, the Digital Innovation
Hub promoted by Confindustria-Assoconsult, together with the Politecnico of Mi-
lano, developed a ‘Industry 4.0 Test’ to assess the digitalization level of enterprises
[18].

Confindustria is the main association representing manufacturing and service com-
panies in Italy: its activities aim at "guaranteeing the central importance of compa-
nies, the driver’s of Italy’s economic, social and civil development. By representing
companies and their values at institutions of all levels, Confindustria contributes
to social well-being and progress, and from this standpoint guarantees increasingly
diversified, efficient and modern services" [17].
Assoconsult is a close partner of Confindustria, and it represents Management con-
sulting companies. It aims to visibly and effectively support organizations in all
public and private sectors in order to enhance Italy’s global competitiveness.
In particular, thanks to the development of the role and image of the consultants,
it spreads the knowledge of the top managers in order to improve efficiency and
competitiveness [6].

This test measures the digitalization level in different areas: these include both
operational aspects and strategic concerns.
We might say they represent the most critical functions of an enterprise influenced
by digital transformation: The level of digital maturity within these processes and
functions forms the basis of competing effectively in today’s digital economy. The
macro areas are the following:

• Production: it is the heart of so many businesses, particularly in the manu-
facturing sector. When production is digitally transformed for example with
integration of Internet of Things solutions, it results to more effective pro-
cesses with minimized waste, high quality products as well as an high degree
of flexibility;

• Maintenance: Minimizing down times and ensuring that the production lines
run smoothly are dependent upon maintenance.For example, predictive main-
tenance can increase efficiency while lowering costs;

• Human Resources: Digital transformation necessitates new skills and con-
stant learning. HR’s role in promoting digital abilities and coping with change
is crucial for corporate digital growth;
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• Design and Engineering: This area concerns joining design with production
based on aspects like digital twins making easy transition from ideas into
actual items faster than ever before. To support design processes and enable
innovation, companies can make extensive use Computer-Aided Design (CAD),
simulation software or AI platforms;

• Quality: quality assurance is of prime importance to maintain the product
standards and satisfy the customers. Digital tools , like Big Data and AI,enable
real-time monitoring and analytics, which ensure the high standard of products
consistently;

• Logistic: Digital maturity in this field very often includes AI and machine
learning, together with real-time data, in order to manage and optimize logistic
operations, ranging from inventory management to supply chain optimization;

• Marketing, Customer Care and Sales: The essence of the digital growth
is reflected in its ability to create an environment that maintains a client-
centered approach, this is significant in today’s marketplace. Companies can
use internet platforms for analyzing data, targeting customers as well as im-
proving customer relations.

Then the results of the test are analyzed across four dimensions:

• Execution: enterprises are judged based on how effective the processes are
in bringing results, and how repeatable and in line they are with the company
objectives;

• Process Monitoring and Control: this dimension gives indications on how
a company process is measured and has implementable parameters for its
control;

• Technologies: it indicates how much digital technologies, hardware, and soft-
ware have been used in the process.

• Organizational Structure: this dimension evaluates how structured the
organization is;

The level of digital maturity provided by the test is expressed with a value from 1
to 5, as for the Capability Maturity Model [12]. The Capability Maturity Model
Integration is a framework that can empower an organization through ways that im-
prove processes and performance on the basis of maturity. It allows them to apply
systematic approaches in the identification of avenues for performance improvement
within the spheres of project management, product development, and service deliv-
ery.
The five levels are the following:

• Level 1 - Initial: This level indicates that processes are not monitored and
are reactively managed, the company is not prepared to change, and the tech-
nologies and systems used are basic;
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• Level 2 - Managed: Processes are partially controlled and developed with
less advanced or non-integrated technologies and systems. These are managed
by the CEO or the area manager, who exclusively act according to their ex-
perience. Companies with this level of digital maturity, are slightly prepared
to change and report a limited digital maturity;

• Level 3 - Defined: Companies with this level of digital maturity present
discretely controlled processes, developed with partially integrated and auto-
mated technologies and systems and managed in a partially integrated manner
across the various company functions; Digital maturity and preparedness are
discrete;

• Level 4 - Integrated and interoperable: Most of the processes are con-
trolled, developed with mostly integrated and automated technologies and sys-
tems, and managed in an integrated way across the various company functions;
These companies present good digital maturity and preparation for change;

• Level 5 - Digitalization oriented: Processes are systematically controlled,
developed with advanced technologies and managed in an integrated manner
across the various company functions; Digital maturity and preparedness for
change are excellent.

Figure 2.10 summarizes the 5 levels according to the Capability Maturity Model
Integration.

Figure 2.10: The 5 levels of the Capability Maturity Model Integration (CMMI)
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The test involved 1802 companies located across Italy in a time range going from
2018 to 2022: of these, 58% were micro-small businesses while the remaining 42%
were medium-large companies.
The average maturity level recorded by the questionnaire is 2,85. Figure 2.11 shows
how the distribution of enterprises recalls a Gaussian distribution: most of the com-
panies (56%) places between 2,50 and 3,49.

Figure 2.11: Gaussian distribution of the considered enterprises. Source: [22]

Considering the four dimensions cited above, if we visualize them separately as
shown in Figure 2.12 we see that these differ from the lowest to the highest by only
0,73, highlighting how the considered enterprises are overall homogeneous.

Pursuing a digital transformation path that is transversal to these 4 dimensions is
crucial for companies, as it allows them to fully grasp the advantages of digitalisa-
tion.
Conversely, very different averages among the four dimensions would lead to greater
difficulties since it is important to obtain benefits if the underlying structure is not
appropriate.

Moreover, it emerges that the size of the company is an important feature to consider:
as the size increases, so does the level of digitalization as shown in Figure 2.13, a
sign that for smaller companies the innovation process is slower.
Figure 2.14 shows how the maturity level changes according to the macro area being
considered.
In the following sections a more detailed analysis of some of the considered area will
be provided.

Production. In the Production area, the processes result to be controlled and
monitored and enterprises score an average score of 3,21/5.
More than two-thirds of companies present a production process moderately digital-
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Figure 2.12: Average score obtained in the different dimensions considered. Source:
[22]

Figure 2.13: Correlation between the size of the company (X axis) and the digital
maturity level assessed by the test (Right axis). Source: [22]
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Figure 2.14: Kiviat chart of the digital level assessed across the 8 macro areas.
Source: [22]

ized, developed with advanced technologies and systems among the different business
functions.
However, only the 15% have reached the medium-high digital maturity level, and
this is a sign that despite the good performance in the Production area, most of the
companies are still in the middle of the digitalization process.
On the other hand, it is also worth noting that only 5% of enterprises is positioned
at a level lower than 2, underlining that particular attention is being given to this
area.

Design and Engineering. Almost three quarters of the analyzed companies
present a Design and engineering process at least discreetly digitalized.
Differently from what occurred within the Production area, here the differences
among the four dimensions increase, and Execution is the one which scores the low-
est.
As before, only the 16% have reached the medium-high level, and likewise only the
7% obtain a score lower than 2/5.

Most of the companies are focused on this area, but many weaknesses arise.
These lie in the integration of the main processes with the other related processes
(i.e. Marketing, Production, Maintenance, etc): the separation between those who
design and those who produce is still very common.
Adopting Product Lifecycle Management systems would help in leveraging the in-
formation and it would become the heart around which the Digital Transformation
revolves.
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Maintenance. With an average score of 2,61/5, the Maintenance process is one
of the less performing.
It emerges there is still poor propensity to tackle maintenance in a scientific and
rigorous way: skills that are not always adequate, combined with a poor data cul-
ture lead to maintenance processes which are still largely based on experiential and
individual approaches: predictive, preventive and condition-based maintenance are
timidly approached. This general unpreparedness reflects in the inability to adopt
emerging technologies like Artificial Intelligence.
In our sample, only 6% of the respondents indicated that they apply a digitally
mature process, and more than a fifth have minimum digital maintenance levels,
below 2.

Human Resources. As mentioned in Section 2.2.1, one of the areas in which
Italy lacks most when it comes to digitalization is human capital. Thus, it is to be
expected that the score achieved in this area is low. In fact, with a level of 2,51/5,
Human Resources is the second to last area.
Even if for what concerns the Technology dimension the process has a discrete level,
it is the digital strategy orientation that is missing.
Very few enterprises have specialized team or figures dedicated to a digital strategy
and even fewer has tools to measure the level of digital competencies or has actually
started up-skilling or re-skilling programs.
Only 4 out of 10 companies recognize, develop, and reward Industry 4.0 skills.

The results also suggest the reasons behind these gaps: first of all, many opportuni-
ties flounder due to the lack of competencies of people, which perfectly reflects the
shortage of qualified individuals, as also highlighted by the DESI index.
Moreover, if we consider the volatile dynamics in the job market, the other difficulty
many companies experience is the loss of established competencies. The challenge
then is not only to find or create additional skills, but also retain existing ones.

Although both the DESI index and Confindustria’s assessment tool are valuable
sources of information, these indicators allow just a ’bird’s-eye view’ of the Italian
situation. Macro-level indicators may be useful for benchmarking and arguing gen-
eral trends, but they are not fine-grained enough to effectively capture how Digital
Transformation is playing out within specific confines of an organization.

The next chapter brings case studies to the forefront in an attempt to bridge the
gap between broad national indicators and ground-level realities. It provides a
closer view of the ways Italian enterprises are dealing with the digital challenge,
embracing new technologies such as Artificial Intelligence, and reconfiguring their
internal operations and processes in reaction to the forces of Digital Transformation.
It is in these individual stories and sector-specific trends that we obtain a better
understanding of the real-life implications of Digital Transformation and be able to
point out successes and complications marking progress in the digital realm in Italy.
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Case studies

As the analysis of Italy’s performance according to the DESI Index in Section 2.2
has shown, there are both points of excellence and several challenges still to be over-
come in the digital maturity of Italian enterprises.
The DESI Index and the data provided by Confindustria are useful tools for a general
overview of Italian enterprises’ digital maturity, but it is fundamental to integrate
this with a more detailed analysis of the concrete experiences and challenges that
businesses face along their paths of Digital Transformation.
To this end, and with the aim of illustrating digital maturity in greater depth, this
Chapter makes use of insights gathered from direct interviews carried out with large
companies operating in the Italian territory.

3.1 Research methodology
Italian economy is largely driven by Small and Medium Enterprises (SME) - accord-
ing to ISTAT, in a total of 4,4 Millions of active enterprises, only the 0,09% are large
firms [28]. Despite this fact, this research has chosen to pay particular attention to
large enterprises.

Focus on large enterprises is justified by several key considerations.
Most SMEs are understaffed in IT, both in terms of personnel and resources [66].
Because of this, they are constantly striving to keep up with simple, operational
activities instead, of working on more advanced and innovative projects that might
change the way they operate. This reactive attitude does not allow them to make
paradigm-shifting changes but positions them in a mere maintenance circle rather
than strategic growth [3].
Large enterprises have a disproportionate influence on the national economy, from
the contribution to GDP and their role as a big employer, to being a pivot in the
broader digital landscape of the country [28].
Furthermore, they often play leadership roles in innovation, setting industry stan-
dards and driving technological trends with vast implications outside of their oper-
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ational boundaries [45]. Their capacity enables them to invest intensively in state-
of-the-art digital technologies and, therefore, to offer a very complete picture of how
such innovations are actually being adopted within complex business processes [28].
The results of the analysis conducted by Confindustria underline the importance of
focusing on such enterprises because they are often more advanced in digital adop-
tion and integration, as the maturity level increases with the number of employees
(Figure 2.13).
Large enterprises are also more likely to fall under stringent regulatory frameworks
and compliance needs, thus offering a unique vantage point from which to explore
the interplay between Digital Transformation and regulatory obligations.

In paying close attention to these actors, this research tries to achieve a more fine-
grained and detailed understanding of digital maturity of some Italian enterprises
and hence complements broader, more aggregated insights provided by indices such
as the DESI and specific enterprise-focused data coming from Confindustria.

The research is a qualitative analysis based on five case studies.
While not providing statistically generalizable results, this approach remains valu-
able.
Whereas quantitative analyses provide a broad, numerical overview, qualitative re-
search offers a chance to deeply and richly understand complexities inherent to
Digital Transformation.
This research aims to develop deep knowledge regarding the chosen large enterprises:
what specific challenges, strategies, and innovations lead their path toward digital
maturity.
Qualitative data emerged from the case studies is rich, and it allows an investigation
of contextual factors, organizational dynamics, and unique practices that are usu-
ally hidden in larger statistical analyses. These case studies also complement and
place quantitative findings into context - such as the DESI Index and Confindustria
- providing further meaning to trends and data.
Since statistical generalization is not achievable from the selected case studies, they
provide important detail and context that enrich the overall understanding of the
Digital Transformation landscape in Italy.

This research involved five large companies. These are all involved in the metal-
working sector and, for the sake of privacy and confidentiality, they will be referred
to as ’E1’, ’E2’, ’E3’, ’E4’, and ’E5’.
These companies have big legal departments that oversee the disclosure of such spe-
cific information. Revealing this data linked to their names would have required
extensive effort and approval procedure not congruent with the thesis schedule.
Anonymizing them allows more objective analysis of the dynamics and development
of those firms to be made objectively, without compromising confidentiality about
sensitive information.
Moreover, selection of enterprises from the same sector guarantees more consistency
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and homogeneity in the results, and in the effects produced in productive processes.
The metalworking sector traditionally employs automation, robotics, and other tech-
nologies from Industry 4.0; therefore, it constitutes a proper case for a study in the
integration of technologies [30].
The interlocutors in these interviews were all key figures in the IT domain, such as
IT Managers, IT Directors, and Chief Information Officers (CIOs).

As mentioned in Chapter 1, specific focus is placed on IT Service Management,
mainly the adoption of the ITIL framework, along with Artificial Intelligence.

Although ITIL was not originally designed to measure digital maturity, it is very
helpful in the process of checking the quality and efficiency of the provided services
within IT. ITIL’s guiding principles and practices ensure that the path the orga-
nization takes to higher digital maturity is along the line of standardization and
optimization of the IT service management.

For this reasons, the key elements of ITIL already introduced in §1.1, which are the
Service Value System (SVS) and the ’Four Dimensions’, were used to design the
questions of the survey.
In particular, the Service Value System (SVS) facilitates the integration and the
coordination of different activities inside an organizations, with the aim to make the
latter more efficient and reliable. The SVS consists in:

• Service Value Chain (SVC): how all organization’s components and activ-
ities work together to create value;

• ITIL practices: recommended guidelines for completing tasks and achieving
objectives.
They are organized into three categories that cover different areas of service
management: General Management Practices, Service Management Practices
and Technical Management Practices.
The objective is to encourage systematic management oriented towards con-
tinuous improvement, while ensuring alignment of IT services with strategic
objectives of the organization.
ITIL 4 presents 34 different practices.

• Guiding principles: seven universal recommendations that guide an organi-
zation in all circumstances. These are:

– Focus on value;

– Start where you are;

– Progress iteratively with feedback;

– Collaborate and promote visibility;

– Think and work holistically;
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– Keep it simple and practical;

– Optimize and automate.

• Governance: set of processes, policies, and procedures that are put in place
to ensure that IT services are managed effectively and efficiently.

• Continual Improvement: model that puts focus on customer value and
makes sure that all improvement initiatives are linked to the organization’s
vision. It is used to drive ongoing improvements in IT services, processes,
and practices to meet changing business needs, enhance efficiency, and deliver
value to customers.

On the other hand, the Four Dimensions serve as a reference and they need to be
taken into account by each component of the SVS to ensure an holistic and well-
balanced approach to IT service management. The four dimensions, as shown in
Figure 3.1, are:

• Organizations and people: this dimension refers to the human capital, the
people who carry out and manage the work. Organizations need to consider
how the people work together to create value. This dimension includes orga-
nizational culture, structure, skills, and predisposition to change;

• Information and technology: this dimension concerns the technologies used
in the management of services, for example the tools and the knowledge bases,
as well as the management of information that companies generate, store,
manage and use in provision of an IT service;

• Partners and suppliers: this dimension is about relationships with other
organizations that are involved in the design, development, delivery and im-
provement of services.
This may include suppliers, business partners, external organizations and other
parties contributing to the provision of services;

• Value streams and processes: this dimension provides a definition of all
activities, workflows and processes necessary to achieve business objectives. It
also examines the interaction of different business components and how they
are involved in the process of value creation.

Questions addressed responsibilities for ITIL implementation, the number of ITIL-
certified staff, and what measurements are utilized to calculate the success of the
framework.
Moreover, the perception of the organization’s commitment to continuous improve-
ment and the application of practices and principles of ITIL indicated further the
depth to which ITIL was infused in the organization, and the efficiency level ex-
pected in operations.
The assessment of Artificial Intelligence maturity looked at organizational awareness
and training in Artificial Intelligence technologies, the strategic approach towards
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Figure 3.1: Four dimensions of ITIL. Source: [37]

the adoption of Artificial Intelligence, and technological infrastructure. Besides, it
researched maturity about Artificial Intelligence projects and initiatives, policies on
innovation, and governance to understand how Artificial Intelligence is integrated
into business processes; the effectiveness of organizations in leveraging Artificial In-
telligence for competitive advantage.
Specific questions posed to each company can be found in Appendix A.

3.2 Enterprise E1

3.2.1 Company Profile

Product category: Manufacturing of non-domestic refrigeration and ventilation
equipment.
Number of employees: 3500 in the whole group, 900 working in the parent
company.
Annual revenue: €1 Billion for the whole group, €315 Million just for the parent
company.

3.2.2 IT Service Management and ITIL Best Practices

Company E1 is currently in the implementation phase of ITIL principles and prac-
tices: in the previous years they adopted the framework in a non-structured way, but
once they realized that ITIL was the correct framework to support their business,
E1 commissioned a formal ITIL adoption project.
In this regard, E1 performed an initial assessment of their ITIL maturity using the
ITIL Maturity Model1. This assessment suggested that their maturity level was

1ITIL Maturity Model is a management maturity model devoted to assessing and improving
the management of an organization’s IT services. It focuses on the capability of an organization’s
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between 2 and 3, thus providing them with a good baseline for their improvement
efforts as they embarked on the project.
E1’s former Chief Information Officer had held that position for quite a long time
and, consequently, the company was shaped according to his vision; he had profound
knowledge, as he was instrumental in developing many of the current systems at the
company; however, his many years also represented a limitation for his innovating
capability. Only once he had left, E1 was able to move out of some of the restrictions
and push its methodology forward through innovation.
For E1, the CIO is the main responsible person for ITIL: it manages and monitors
the implementation project. The Chief Executive Officer (CEO) is just informed
but he does not actively take part to strategic decisions.

Under its guidance, the 15 people who take care of IT services are all ITIL v4 Foun-
dations certified. In addition, the CIO has the Direct Plan Improve module, and
plans to take the Digital and IT strategy in order to get the Stategic Leader certifi-
cation; some of the other people will get the Create Deliver Support certification.
This information is descriptive of the nature and depth of competency, and certifi-
cation attained are proof that the company has indeed stepped towards making the
IT organization capable and certified, a good signal for the technological maturity
and quality IT services commitment of the company.

As regards ITIL practices, since company E1 is still in the first phase of the imple-
mentation, they still have to be defined.
Among the 34 practices that ITIL provides, they identified 4 clusters, that group
some of them together, and three single practices which are transversal are kept
separated, for a total of 22 practices out of 34.
These details suggest that the organization is being thoughtful and methodical in
its ITIL implementation, focusing on process design and the selective adoption of
the ITIL framework. E1 is committed to laying good foundations for ITIL, even if
they may not have fully implemented the full set of practices so far.

Along with the processes defined for these cluster and practices, also metrics and key
performance indicators (KPIs) will be created, so that practices can be rigorously
followed.
Moreover, since E1 manages information security through the ISO/IEC 270012 stan-
dard, some of these metrics will be incorporated.

One of the key concepts of ITIL is Continual Improvement. In company E1 this
is not yet properly formalized but it is implemented and integrated across different
business functions. Their approach can be defined as Kaizen3, meaning that small

IT service management, and on the maturity of its service value system.
2ISO/IEC 27001 is the world’s best-known standard for information security management sys-

tems
3Kaizen is a Japanese term that indicates continuous, incremental, small, and ongoing ad-
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and manageable improvement are preferred to big disruptive changes.
Even if the process is not structured, qualitative analyses which involve other busi-
ness roles are carried out when it comes to measure the progress made.

ITIL also provides seven guiding principles, which offer a strategic framework in
decision-making and operational efficiencies.
Even if some are followed and considered in any strategic decisions, some others are
still difficult to integrate. E1 still lacks in the Collaborate and promote visibility and
Think and work holistically principles: they admit having some silos that hinder
collaboration, and this lead to missing the general overview necessary to make the
business work properly.

3.2.3 Artificial Intelligence adoption and strategy

In Company E1, awareness about Artificial Intelligence is limited to a few people and
the knowledge remains superficial and restricted to only a few of the main trends,
such as Machine Learning or Natural Language Processing.. There are no training
programs about Artificial Intelligence but in the past months the company has hired
qualified personnel to be able to develop internal skills.

As regards the strategy, even if they have a general idea of where to apply Artificial
Intelligence and where they can really benefit from it, there is still no real formaliza-
tion of a structured strategy. Artificial Intelligence is still of marginal consideration,
and investments on new technologies and project are minimal and occasional.

However, it emerges that the company loosely encourages the adoption of Artificial
Intelligence and some pilot projects have started for experimentation. They cover
different business areas, like production, legal, administration and information se-
curity, after sales and marketing, and they range from ML algorithms for predictive
analysis to NLP for extracting useful information from huge sets of documents.

3.3 Enterprise E2

3.3.1 Company Profile

Product category: Merchant bars, beams and other steel products.
Number of employees: 3000 in the whole group, 865 working in the headquarter.
Annual revenue: €2,2 Billions.

justments in the process. The term originates from the Toyota Production System (TPS) and
represents a continuous improvement approach. Later adopted by Lean methodology, it now per-
meates all organizational disciplines, including frameworks like ITIL, to optimize processes and
enhance efficiency. [64]
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3.3.2 IT Service Management and ITIL Best Practices

Enteprise E2 started adopting ITIL back in 2015: after having considered different
methodologies for IT Service Management, the choice fell on ITIL because it was
considered the most complete and suited framework to their needs.

It emerges that in the last 10 years the enterprise has grown significantly both in
terms of annual revenue and, consequently, in terms of number of employees.
It was therefore necessary to adopt a structured methodology to support the busi-
ness also through internal functions, such as IT services.

Even if the actual responsible for ITIL implementation is the Group IT Opera-
tions manager, there is also moderate involvement on the part of the CIO, with
whom strategic decisions are shared and discussed, together with the progress of the
projects.This collaboration ensures that ITIL implementation is aligned with the
company’s strategic goals.
Considering that the core of the enterprise is the product and the production pro-
cesses, the enterprise does not define itself as completely digitally mature. When
asked to give themselves a score from 1 to 5, they rated 3.
As regards human capital, considering the whole group there are 40 full-time-
equivalent (FTE) employees dedicated to IT Service management, of which 20 actu-
ally operate in the Italian headquarter. Among these 20 people, only 4 or 5 followed
the ITIL v4 Foundations course, and not all of them took the certification exam.
This seems to be a field in which E2 could grow in: additional training and certifi-
cation may increase the effectiveness of ITIL practices within the company.
In any case, the limited commitment of E2 to the adoption of ITIL constitutes a
challenge: it only makes further training programs hard to be enforced. This means
that although an improvement could be achieved, the organizational culture and
priorities don’t permit the full development of the benefits of ITIL.

As for the adoption of ITIL practices, those rigorously adopted according to the
framework are few and revolve around Service Desk, Incident Management, Service
Request and Change Enablement.
Several other practices are implemented, but not according to the ITIL guidelines.
As noted earlier, E2 is resistant to change, and since IT is not a core function for
them, the right attention is not given to ITIL by other business functions outside of
IT, which instead would like to push for a broader and more rigorous adoption of
ITIL practices and guidelines.

Regarding the concept of continual improvement, it emerges that the enterprise E2
has a team dedicated to it on the various business functions, in particular for the
part of production processes. For IT the process is not so structured but they try
to do it with a Kaizen approach.
Often improvements are made in conjunction with changes that require the revision
of some process: taking advantage of the redesign, the opportunity is seized to im-
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prove.
To measure the progress made, and therefore the results of the improvement process,
KPIs are monitored daily, and then are discussed every month through meetings to
discuss the progress status.

Finally, regarding the seven guiding principles, the interview shows that almost all
of them are pursued, not without difficulty.
For example, as regards the ’Focus on value’ principle, the analysis to understand
where the added value is, is not always done in a structured way, because of lack of
time and availability.

3.3.3 Artificial Intelligence adoption and strategy

Regarding Artificial Intelligence and its adoption, we could say that, as for E1,
knowledge is limited to a few individuals and in any case reduced to the essential
when it comes to the main technological trends.
The company does not have structured training programs on the subject, and it is
mainly the IT team that deals with deepening these topics.

The use of Artificial Intelligence is not yet considered a priority within the company,
and consequently there is no documented strategy regarding its adoption, nor formal
governance policies.
This approach is in line with what was said before, that there is not a sufficient
degree of knowledge of Artificial Intelligence and its practical applications, since en-
terprise E2 is still in the phase of understanding the opportunities and the available
tools.

To better understand the benefits that the adoption of Artificial Intelligence solu-
tions can bring, some pilot projects that make use of image recognition algorithms
have recently been implemented.
These projects found application in the production area or are closely linked to in-
creasing output or reduction of costs, given that the focus of the enterprise is mainly
in the production process.
Expanding Artificial Intelligence use into non-production areas, like Marketing or
Human Resources, will likely take much more time, as benefits may be harder to
quantify, and thus full commitment by companies is hindered.
One of the pilot projects is applied to logistics, and concerns the recognition of ve-
hicles within the factory: through webcams that follow the vehicles, enterprise E2
is able to obtain information regarding station times.
In the production area, and in particular in the selection of raw material, a project
was born that sought to automatically recognize the scrap in order to use it later
for the most suitable function. This work is currently carried out by operators, who
deal with distinguishing the material manually, however, the lack of high quality
data has forced the company to temporarily stop the progress of the project.
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For both projects, the algorithms run in-house, meaning that the company has the
necessary infrastructure.

3.4 Enterprise E3

3.4.1 Company Profile

Product category: Products and services for the movement and management of
water.
Number of employees: 1700 all around the world.
Annual revenue: €430 Million.

3.4.2 IT Service Management and ITIL Best Practices

Enterprise E3 chose ITIL as the framework to adopt for IT Service Management.
It was considered as the most suited for their needs, the most manageable and at
the same time the most complete. Moreover, since enterprise E3 belongs to a big-
ger group, which also adopts ITIL principles and practices, the choice was further
encouraged.
Some other frameworks were considered, like for example COBIT4 but then no fur-
ther action was taken.

The main figure responsible for ITIL is the Head of IT, but also higher levels of
management are involved in strategic decisions.
Business strategy is well aligned with ITIL principles and practices, even if further
improvement in some areas could be achieved.
When asked to give themselves a rating from 1 to 5, answer stands between 3 and
4.
In the digital context, Enterprise E3 considers itself slightly more mature than its
competitors: the way they structured their IT services in order to support the busi-
ness places them "at least five years ahead".

In the headquarter, 18 people are dedicated to IT operations and aside from recent
hires, they are all ITIL v4 Foundations certified.

Of the 34 ITIL practices, E3 rigorously adopts 11 - and also adequate metrics have
been defined -, while 12 others still have plenty room for improvement.
The fact that the practices in question span across all three types of practices defined
by ITIL (Service Management, General Management, and Technical Management)

4Control Objectives for Information and Related Technologies (COBIT) is another framework
created to manage enterprise IT. It consists of the best practices, tools, and principles to facilitate
organizations in ascertaining that their IT processes supplement business objectives by accom-
plishing necessary risk levels and giving assurance on compliance.
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indicates that the enterprise understands the benefits that adopting ITIL can bring.
As my interlocutor also reported, a rigorously followed framework like ITIL helps
them to be more efficient and better support other business functions, such as Busi-
ness Intelligence.

When asked to give an example of how a process has been improved through ITIL,
the first one that comes up is Service Desk.
Before the rigorous application of ITIL, the closing times for a ticket were around
250 days. Now, also through the sharing of KPIs and metrics, these have been re-
duced to - at most - 25 days.
Moreover, a Frequently Asked Questions (FAQ) section has been opened, which acts
as a Knowledge base, and often allows users to independently resolve a ticket.
It also emerges that making metrics and KPIs visible, such as the number of open
tickets, is important to have objective data. This helps the company make strategic
decisions, and understand where more resources are needed. In addition, although
it may seem that sharing certain KPIs at company level may put pressure on staff,
in reality this is appreciated by employees, who feel more part of the company and
therefore encourage improvement.

Speaking of improvement, the enterprise has a department dedicated to Continual
Improvement that operates with Agile methodology5. The process is well structured
and formalized, and weekly Scrums 6 are performed to discuss the progress of the
project or any obstacles.

Finally, regarding the seven Guiding Principles, enterprise E3 tries to follow them
rigorously. For example, as mentioned before, sharing metrics falls squarely within
the principle ’Collaborate and promote visibility’.
Again, it is difficult to always succeed, but it is clear that the company is committed
and interested in putting them into practice.

3.4.3 Artificial Intelligence adoption and strategy

About 6 months ago, an Artificial Intelligence committee was formed within E3, to
establish guidelines on how Artificial Intelligence tools should be used.
It turns out that there is the idea of adopting advanced solutions, but it is hindered
by the lack of knowledge about what the actual fields of application are.
There is no full awareness and people do not realize the risks.
To overcome this problem, the enterprise will hold training courses that aim to raise

5Agile is an iterative and adaptive approach based on collaboration, customer feedback, and
small, fast-paced releases.

6Scrum is a framework within Agile that refers to the organization of work into time-boxed
sprints through which teams can deliver incremental improvements via regular planning, review,
and adaptation.
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awareness on the adoption of Artificial Intelligence.

Even if E3 does not currently have any projects in place - except for the adoption
of generative Artificial Intelligence tools such as GitHub Copilot for writing code -
thanks to the committee mentioned above, there is an embryonic strategy for Arti-
ficial Intelligence adoption and policies on the correct use of Artificial Intelligence
have already been well defined.
In any case, the adoption of Artificial Intelligence still has a marginal consideration
and therefore even any investments are minimal and sporadic.

It must also be said that the parent company does not encourage the adoption of
Artificial Intelligence and in some cases even prohibits its use, especially for possible
negative impacts at a legal and social level.

3.5 Enterprise E4

3.5.1 Company Profile

Product category: Ground power transmission systems and vehicles.
Number of employees: 3779
Annual revenue: €845 Million.

3.5.2 IT Service Management and ITIL Best Practices

Enterprise E4 uses ITIL in parallel with the adoption of other standards, such those
created by ISO.
The adoption of ITIL is limited to some practices, such as the Service Desk, which
however must be included within the ISO/IEC 27001 standard.
Although the IT director is primarily responsible for IT services, the CEO has the
final word and is updated daily. There is therefore a high level of involvement also
from top management.

It emerges that the adoption of ITIL is having difficulty taking hold within the
company: my interlocutor himself does not know the framework very well, is not
certified - nor is any of the employees - and does not even show interest in learning
more about it.
In fact, since the enterprise has acquired quality certifications that fall within the
ISO standards, it emerges that it is much easier to understand a scheme that is al-
ready known and comprehensible, rather than dedicating resources to understanding
a new one such as ITIL.
Staff is not prepared for change and therefore prefer to remain in the comfort zone
of an already known framework.
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ITIL aside, E4 considers itself digitally mature, and on a scale of 1 to 5 it would
give itself a score of 3.5.
This is because for some years now the company has a team of Digital Enablers,
whose task is to bring digital culture into the various company functions.
Compared to their competitors, however, they consider themselves a little further
behind, mainly because competitors operate on much larger scales and, therefore,
need to adopt more efficient and cutting-edge solutions.

As for ITIL practices, the company implements in a moderately rigorous way the
practices of Service Desk, Incident Management, Service Request, Change Enable-
ment and IT Asset Management. After more than 10 years of adoption, company
E4 did not implement the Problem Management practice yet.
There are other practices foreseen by ITIL that the enterprise puts into practice,
but not according to the guidelines of the framework. As said before, these are in-
serted within the ISO standard and therefore also the KPIs and metrics are defined
through it.

As for the continuous improvement process, the approach followed is definitely
Kaizen.
There is a five-years strategic plan planned by the business, in collaboration with
the top management and with the digital enablers, in which predictions are made
and KPIs are established that then push the enterprise to improve.
It seems that the level of involvement is high, also motivated by the fact that peri-
odic assessment meetings are held.

Finally, as regards the seven guiding principles, these are pursued, even if not en-
tirely consciously.

3.5.3 Artificial Intelligence adoption and strategy

In terms of awareness on Artificial Intelligence, through Digital Enablers and an
awareness path wanted by the top management, the company E4 considers itself
quite prepared on the subject, it understands the main trends and has set up some
pilot projects to experiment with the actual benefits.
There are no periodic training programs, and the strategy is still in an embryonic
and non-formalized state. This is because the adoption of Artificial Intelligence, for
E4 has not yet demonstrated all its potential.
However, it can be said that the integration of Artificial Intelligence solutions has
constituted one of the enterprise’s priorities.

The infrastructure is well developed, possibly ready to host in-house solutions and,
given the presence of a Business Intelligence team, the data is also of good quality.

43



CHAPTER 3. CASE STUDIES

To experiment with Artificial Intelligence technologies, some pilot projects were
born, in collaboration with external entities, such as the University of Venice.
For example, one project concerns document management: through Natural Lan-
guage Processing algorithms the objective is to find information from the enterprise’s
Knowledge Base in a practical and fast way.
Another project instead is declined in the production process, and concerns planning
algorithms.

3.5.4 Regulatory and IT Infrastructure Challenges

From the interview with E4 it emerges that obtaining quality certifications such as
those defined by ISO is becoming a mandatory choice for companies, given that in
the absence of such certifications both customers and suppliers tend to leave nega-
tive audits.
Furthermore, other regulations at European level, such as the General Data Pro-
tection Regulation (GDPR), push the company and the IT to structure themselves
differently, but the internal infrastructure is often obsolete and not resilient.

Although Cloud Computing was not directly addressed in the questions of my in-
terviews, an interesting point arose during the interview with E4. Since Cloud
Computing is among the enablers of Digital Transformation, as discussed in Section
1.2.2, it is, therefore, important to underline E4’s experience in Cloud migration. It
emerges that since the world of IT is increasingly moving towards Cloud solutions,
also suppliers are starting to no longer provide support on on-premise products.
While some companies embrace this migration, others instead experience it with
difficulties: E4 carried out an analysis to understand how appropriate the migration
to Cloud of their ERP was for the company, and it turned out that, despite being a
mandatory and very expensive choice, it will not actually bring any benefit.

3.6 Enterprise E5

3.6.1 Company Profile

Product category: Boilers, heat pumps and cooling systems.
Number of employees: 1000.
Annual revenue: €424 Millions.

3.6.2 IT Service Management and ITIL Best Practices

E5 has been adopting the ITIL framework for more than 5 years now. It was recog-
nized as the best known and trending framework for IT Service Management, and
being considered the most complete, they have chosen to adopt it. Some aspects of
ITIL are integrated with other regulations, such as ISO/IEC 27001.
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The sponsorship for ITIL comes from the IT Director, but the level of involvement
of the top management, e.g. the CEO, is high and complete.
The company’s strategy is aligned with ITIL guidelines, and it is clear how the E5
is adopting a proactive approach to situations.
Being up to date with information security standards and machinery regulations - its
assets and systems satisfy modern security and operational requirements, including
the operating systems for their fleet - allows them to be always ready, flexible and
prepared to change.
As for ITIL maturity, they would give themselves a 3 out of 5, but if we extend the
maturity to digital in general, "rarely they found someone better than them".

Within the IT team, there are currently 12 people, and only 2 are ITIL v4 Founda-
tions certified.
The other 10, despite implementing the ITIL guidelines and being informed about
the framework, do not have certification because there is a difficulty in keeping up
with the training courses mainly due to lack of time. The importance of certified
personnel is recognized, but is not currently a priority.

As regards ITIL practices, even in this case they are almost all implemented, but
not in a rigorous and formal manner as ITIL indicates.
The most structured practices are those of Service Desk, Incident Management, Ser-
vice Request, Change Enablement and IT Asset management.

The continual improvement process cuts across all enterprise functions, there are
dashboards with well-defined metrics and KPIs, and at least once a month the Op-
erations Committee meets to discuss the direction they want to give to the business.
Here, ideas, projects and initiatives arising both from business and IT needs are dis-
cussed, and then a careful selection process is carried out to budget for the following
year those considered most important and strategic for the enterprise.
E5 defines itself as Kaizen. However, pursuing this approach is not always possible,
and although it remains the first choice, sometimes Kaikaku7 is also necessary.

Finally, as for the seven Guiding Principles of ITIL, E5 still lacks in the Collaborate
and promote visibility and Think and work holistically principles.
In particular, given that each department has its own metrics and dashboards, it
emerges that during meetings it is often difficult to understand other people’s points
of view, and this lead to missing the general overview necessary to make the business
work properly.

7The term Kaikaku means radical transformation designed to change drastically the way things
are done in an organization. The pressure from outside or a requirement of revolutionary change
usually triggers this. Kaikaku, unlike Kaizen, entails major changes within a short period.
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3.6.3 Artificial Intelligence adoption and strategy

Regarding awareness and corporate culture around Artificial Intelligence algorithms,
it is widespread and there is a good understanding of the main trends and tools.
Pilot projects have started to test Artificial Intelligence in business, and some prod-
ucts enterprise E5 already uses have integrated Artificial Intelligence solutions.
The strategy for Artificial Intelligence adoption is still embryonic and not perfectly
documented: the results of the ongoing pilot projects will be collected and, through
the selection process mentioned above, it will be evaluated whether to proceed in
more detail with some of them.
Adoption of Artificial Intelligence is still of marginal consideration and thus even
the investments made are minimal and sporadic.
This reflects the will of the parent company, who absolutely does not encourage the
adoption of Artificial Intelligence solutions, and indeed tools such as ChatGPT have
been absolutely prohibited due to the risks to information security.

At present, the pilot projects concern the use of generative Artificial Intelligence
and the use of predictive Machine Learning algorithms: the former are deployed in
the Marketing, After sales and R&D areas, the latter concern logistics, production
and financial planning.
In the event that these projects prove useful and strategic for the company, out-
sourced solutions would be used, possibly integrated with in-house development,
proof of the fact that the enterprise’s IT infrastructure is well developed.

3.7 Interpretation of the results
All in all, these large enterprises are all on a different journey toward Digital Trans-
formation, at a different level of maturity and technology adoption. Some have
achieved a great level of advancement, while for others the struggle is still real, es-
pecially concerning the implementation of ITIL and Artificial Intelligence.
This means that there is a long way ahead for improvements to be made, especially
in overcoming challenges with new technologies and regulatory compliance.
Overview of interview results are presented in Table 3.2, showing key findings of the
research.

The selected enterprises show a very fragmented picture regarding the ITIL frame-
work adoption. While some companies made large steps in the ITIL implemen-
tation, other enterprises faced various problems: lack of awareness, organizational
resistance, and fighting for priorities.
There is also a big variance in the level of ITIL adoption: some enterprises focus on
a few ITIL practices, while other enterprises tried to implement it broader.
There seems to be a strong link between leadership involvement and ITIL adoption:
when leadership support is very strong, so is the ITIL implementation and strategy.
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Figure 3.2: Key findings in the results of the interviews

47



CHAPTER 3. CASE STUDIES

Most enterprises focus their ITIL adoption on basic practices, mainly related to
Service Desk, Incident Management, Service Request and IT Asset Management.
These practices are indeed considered part of the foundational elements of IT Ser-
vice Management, and hence, it is easy to understand why they top the preferences
list, since they can quickly affect operational efficiency and user satisfaction.
Moreover, such selective adoption indicates that enterprises believe these practices
are easier to implement and necessary for keeping IT performance adequate, and
it reflects a pragmatic approach whereby companies address immediate operational
needs first while deferring the more complex or strategic elements of the ITIL frame-
work.
Broader ITIL maturity is a struggle for many organizations.

Almost all respondents assessed their digital maturity as 3 on a scale of 5.
This is a common situation, since moving from level 3 to level 4 is considered as the
steepest challenge when climbing the digital maturity scale. In fact, moving beyond
level 3 requires a long-term commitment, significant resource allocation, a strategic
overhaul, and a driving cultural change. Achieving higher maturity is, therefore, an
involving process in terms of both time and focus on innovation and adaptability
[55][31].
Moreover, while their scores were the same, it is evident that these firms are differ-
ent when it came to their proper digital capabilities and strategies.The consistent
rating is indicative of the tendency of self-assessment to inherently be subjective and
perhaps self-referential, whereby companies might view themselves in better light
than actually deserved from an actual practice point of view.
It is this self-referential assessment that may skew their understanding of their real
digital maturity and suggests there is a need for objective, external assessments.

For most enterprises, Artificial Intelligence adoption and integration is still in an
exploratory phase, and practical experiences in the application of Artificial Intelli-
gence are very limited.
Artificial Intelligence adoption is usually driven by specific business needs, but most
of the time it stays within pilot projects or experimental initiatives. Probably the
biggest barriers to a wider Artificial Intelligence diffusion relate to a lack of Artificial
Intelligence expertise, both among technical staff and management, which perfectly
reflects the Human Capital situation highlighted in Section 2.2.1. The innovation
capability of a company’s employees particularly dictates the corporate response to
Artificial Intelligence: since enterprises consist of people, their inherent conservative
nature or comfort zone can stand in the way.
In addition, there seems to be a general fear of losing control over proprietary data,
and that other companies could access or exploit it.

Other insights that emerged from the interviews but were not highlighted in Table
3.2 indicate that regulatory compliance plays a key role in driving the pace of dig-
ital transformation efforts among the selected enterprises. Specifically, frameworks
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such as the General Data Protection Regulation (GDPR) and ISO standards are
accelerating the push for change.
Moreover, other recent European regulations further improve the pace of transfor-
mation.
The Digital Operational Resilience Act (DORA) focuses on the digital operational
resilience of financial entities with comprehensive requirements on how to manage
ICT risks, report incidents, and maintain adequate business continuity plans [46].
Its full compliance is expected by mid-January 2025.
In addition, the Network and Information Systems Directive 2 (NIS2) expands its
predecessor’s reach (NIS) into more sectors, thus making its scope of application
wider than just to critical infrastructure, essential and important entities. NIS2 is
channeled toward ensuring network and information systems have enhanced cyber-
security and resilience to ensure general business continuity. It will be effective from
October 17, 2024.
Both DORA and NIS2 can ensure that the growth is very high in the presence of
digital resilience and cybersecurity of the highest possible standards, thus improving
the pace of Digital Transformation in industries.

Another critical point emerged in Section 3.5.4 relates to the transition towards
Cloud-based solutions. The cloud is turning into an increasingly adopted platform
that can provide access to advanced technologies and highly scalable infrastructures.
Many companies present several challenges either related to the presence of legacy
systems or to the complication of data migration.
Despite these challenges, as already mentioned in Section 1.2.2, Cloud adoption
can accelerate the pace at which Digital Transformation takes place; it lays a flex-
ible foundation for further innovations and generally allows companies to leverage
emerging technologies better.
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Conclusions

4.1 Research overview and methodology
This study assessed aspects of digital maturity across a small and specific subset
of Italian enterprises in light of the Digital Revolution, specifically regarding their
present and intended incorporation of ITIL and AI technologies.
The primary question that directed this investigation was to understand how far
Italian enterprises have come along their path towards Digital Transformation, par-
ticularly with the implementation of ITIL framework and AI integration.
A corresponding hypothesis proposed that bigger businesses, which enjoy more re-
sources, will have higher levels of digital maturity as compared to smaller firms.

The research methodology combined bibliographic analysis of existing reports about
Italy’s digital maturity - like DESI and Confindustria studies - with detailed case
studies on selected firms.
Such a mixed method enabled both an extensive analysis of the overall trends in
digitalization as well as an in-depth examination into individual companies’ experi-
ences concerning digitization.
Through targeted interviews conducted with key personnel from five companies, this
study qualitatively assessed the current state of ITIL practices and use cases for AI
thereby establishing difficulties these organizations face when aiming at achieving
complete digitization.

4.2 Weaknesses and limitations
The study’s greatest limitation is that it only focused on large firms, which are not
representative of the Italian reality, constituting only 0.09% of the entrepreneurial
fabric.
Although these firms employ 23,8% [29] of the workforce and often have more re-
sources and formalized strategies, most Italian businesses are Small, Micro, and
Medium-sized Enterprises (SMMEs), which employ the remaining 76,2% and dom-
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inate the country’s economic landscape.
These smaller companies, whose representation in this research is minimal, likely
have different challenges that warrant further inquiry. Given the results from the
large firms, it was not feasible to extend the study to smaller companies, as data
availability and relevance would have been significantly limited.
Moreover, while the case studies provided rich qualitative insights, they do not offer
an account of the Italian economy that could be generalised statistically.
This limitation is also exacerbated by the fact that much of the data was self-
reported by the firms themselves, which may bias the interpretation of their digital
maturity.

4.3 Key findings
Despite the fact that Italian enterprises have progressed in terms of Digital Trans-
formation, as emerged in Section 2.2.3, their current level is still uneven.
Although many studied firms utilize the ITIL framework, its implementation is often
only partial and not incorporated into their strategic planning.

Successful ITIL implementation is linked to strong leadership support, most enter-
prises focus on basic ITIL practices, which provide tangible immediate operational
benefits, while broader ITIL adoption remains a challenge.

Moreover, human capital emerged from DESI and Confindustria reports as core fac-
tor determining the level of digital maturity among Italian firms.
One claim challenges both ITIL and AI: there is a shortage of advanced digital skills
in the labor market. This experience gap not only delays the adoption process but
also restricts the possible advantages that can be derived from full utilization of
these tools.

This study also suggests that Digital Transformation is heavily influenced in its pace
by regulations like GDPR, ISO standards, DORA, and NIS2. These bring about a
needed change and improvement for resilience and cybersecurity.

4.4 Outlook
Consideration should be given to the extension of future research in order for it to
incorporate a wider sample of SMMEs, which constitute a considerable portion of
the Italian economy.
A quantitative approach, such as survey data collected and statistical analysis, would
enable to have a more extensive and representative comprehending of digital matu-
rity across various sectors.
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Additionally, future studies could also venture into other disruptive technologies,
including Cloud Computing as well as Internet of Things, that are also influencing
on-going trends in Digital Transformation.
Finally, longitudinal studies would particularly be useful since they allow tracking
companies over time thus offering information about long-term effects of Digital
Transformation initiatives besides helping unearth best practices for sustained pro-
gression.

These elements can help understand Italy’s Digital Transformation better in future
research. Such information could be beneficial to understand how to deal with
technological development challenges and associated opportunities.
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Appendix A

Interview questions

A.1 General questions
• What is the type of your company?

• What are the main products or services offered?

• What is the main industry category?

• Have you obtained any certifications or quality standards?

• How many offices does the company have? In which countries? And how are
the employees distributed?

• What is the annual revenue?

• How are the innovation and IT components structured within the company?

A.2 ITIL questions

Strategy and Governance

• Which ITSM framework or best practice has your company adopted? If ITIL,
why ITIL specifically?

• Do you also adopt other frameworks or best practices besides ITIL? For ex-
ample, COBIT, TOGAF, ISO 20000, etc.

• What is responsible for ITIL implementation?

• What is the level of involvement of top management in adopting and support-
ing the ITIL methodology?

• How aligned is the company strategy with ITIL guidelines?
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• On a scale from 1 to 5 indicating maturity regarding ITIL adoption, what
score would you give yourselves?

• Can you estimate your position compared to your industry type and, conse-
quently, compared to your competitors?

Human capital

• How many FTEs (Full-Time Equivalents) are dedicated to IT Service Man-
agement?

• Is there ITIL-certified staff?

Practices

• To what extent have you adopted ITIL practices?

• Which practices have you implemented?

• How do you ensure that ITIL practices are rigorously followed? What metrics
and performance indicators have you introduced for measurement?

Continual improvement

• How is the concept of continual improvement structured within the company?

• Are you more Kaizen or Kaikaku?

• What is the level of employee involvement?

• How do you measure progress in the continual improvement process?

• Can you give me an example of how a process was improved using the ITIL
methodology, and what benefits it brought?

Guiding principles

• What ITIL principles are applied by the company, and how integrated are
they?

A.3 Artificial Intelligence questions
• What is the level of awareness of AI in your company?

• To what extent are you familiar with the main AI technology trends, such as
Machine Learning, Deep Learning, Robotic Process Automation, NLP, and
Generative AI?

• Does the company offer training programs on AI and its applications?
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Strategy and Governance Dimension

• Does your company have a defined strategy for AI adoption?

• Are there specific governance policies for AI? What criteria guide the devel-
opment of functional requirements?

• Is AI adoption considered a strategic priority for your company?

• How much does your company invest in AI technologies?

Technology and Infrastructure

• Does your company have the necessary technological infrastructure for AI?

• How do you assess the quality of the data used for AI?

Projects and Initiatives

• How many AI-based projects are currently underway in the company?

• In which operational areas has your company implemented AI solutions?

• Does your company encourage innovation and experimentation in AI?

• How integrated is AI in the business processes?
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