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Abstract

The machinery industry sector is among the most important due to its production of equipment utilized by other industries in
manufacturing processes. Traditionally characterized by transactional sales, this sector is currently shifting towards servitized
business models, wherein products such as machines and industrial equipment are bundled with services or offered purely as
services. Implementing servitized business models is non-trivial as it necessitates thorough investigation. Additionally, machinery
is undergoing a digital transformation that, in combination with servitization, has led to the concept of digital servitization. Since
the Italian market is among the most important at European level, it is critical for Italian companies to understand their positioning
against competition. This paper delves into the digital servitization evolution of machinery companies, comparing those based in
Italy with their foreign counterparts. The findings highlight that, despite facing similar challenges, foreign companies are more
advanced in this transition than their Italian counterparts.
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1. Introduction

With the term “servitization”, researchers describe the phenomenon that is leading manufacturing companies to
offer services on top of their traditional product sales to differentiate from competitors and increase their
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competitiveness in the market [1]. This phenomenon has been highly debated in recent decades since it involves many
aspects of the organizational and operational processes of manufacturing companies. More recently, the keyword
“digitalization” has been frequently associated with servitization to describe the phenomenon that is leading
manufacturing companies to offer digital services thanks to the exploitation of Industry 4.0 technologies [2, 3]. For
instance, through digital servitization, offering new, advanced services like predictive maintenance, remote
monitoring and full-service packages [4] becomes possible, thus allowing companies to lock-in customers and lock-
out competitors [5]. Additionally, since the beginning, the realization of servitized offerings on the market — known
as the Product-Service Systems (PSS) offerings [6] — promised lower environmental impact and, thus, higher
sustainability. Through digitalization, companies seek to become even more sustainable in their offerings thanks to
the possibility of offering remote services, not requiting physical movement of material transportation. Some authors
are investigating the relationships between digitalization and sustainability, trying to understand how these factors
affect each other [7, 8].

The manufacturing sector is characterized by many different industries, where product characteristics can
considerably change, creating barriers to the introduction of the servitization process [9]. Among these, one of the
most interesting to study is machinery, where industrial equipment, requiring massive capital investments, is
traditionally sold and is expected to function for long periods, frequently between 20 and 30 years. The machinery
industry is witnessing the same transformation as other manufacturing sectors. Thus, it is essential to understand how
machinery companies deal with this, not only from the “simple” traditional service offering but also considering digital
services [10, 11].

Like other industries, the machinery industry is traditionally based on transactional sales of products, with only a
few services offered on top of them. Despite this, customers are increasingly interested in receiving services that
guarantee the promised production performance and quality, especially to remain competitive in the market [12].

While this topic has been frequently addressed from a theoretical perspective, a more quantitative discussion of the
current trends might better frame the main barriers and limitations that machinery companies are now struggling with.
This paper focuses on the Italian industrial landscape of machinery, within the framework of the MICS project
(Circular and Sustainable Made in Italy). As part of the MICS project, the goal is to assess how digitalization,
servitization, and sustainability contribute to the competitiveness of Italian machinery companies, especially
comparing their current status with foreign companies. The choice of Italy is based on the fact that it is the second
largest manufacturing economy in Europe, so the sector contributes strongly to the country's competitiveness. For this
reason, this paper wants to investigate how machinery companies are addressing the digital servitization
transformation, comparing ltaly-based and foreign scenarios. The authors did so by analyzing the machinery
companies' answers to the Digital Servitization Survey [13].

The paper is structured as follows: Section 2 briefly describes the authors' methodology. Section 3 presents the
results, first providing an overview of the characteristics of the machinery sample and then going more into detail
about the digital servitization trends. Section 4 discusses the results presented in Section 3. Eventually, Section 5
concludes the paper by delineating the next steps for future research.

2. Methodology

The paper adopts an exploratory survey approach to analyze the Digital Servitization trends, comparing Italy-based
and foreign companies, focusing on the machinery industry. The sample considered for the analysis is part of the
whole sample collected through the Digital Servitization Survey guided by the ASAP Research Center from January
2022 to January 2023 with the support of international researchers on the theme of servitization, PSS, manufacturing
and operations, and Industry working all around the world. The general survey results have been presented in [13, 14].
Given the strategical importance covered by the machinery sector, and the thematic importance for the “Made in Italy
Circolare e Sostenibile” project funded by the Italian National Recovery and Resilience Plan (NRRP), the authors
decided to investigate the answers provided by the 95 machinery companies that answered. The survey was structured
into three main sections:

1. Context (mandatory): composed of 13 questions, it gathered information about the respondents (position,
business function, professional experience), company details (business type, size, annual turnover), and
internationalization status (membership in an international group).
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2. Service Business (mandatory): the 16 questions of this section explored the composition of the companies'
service portfolios and the relative importance of services and integrated solutions compared to traditional
product offerings.

3. Digital Servitization Journey (optional): using 29 questions, it investigated how companies are navigating
the digital servitization transformation. It included an inquiry into the adoption of Industry 4.0 technologies
in service delivery, along with an examination of strategic, tactical, and operational actions taken to support
the digital servitization process.

Out of the 95 machinery companies that answered the questionnaire (30% of the whole sample), 61 completed the
third part (64% of the machinery sub-sample) since they offer digital services. The following section provides a brief
description of the current state of the Digital Servitization trend in the machinery sector comparing the Italy-based
and foreign scenario.

3. Survey results

This section presents the results of the analysis of the survey answers. First, it briefly describes the sample analysis
and an overview of the service portfolio and revenue generation of the 95 respondent companies. Then, it delved into
the answers provided by the 61 companies that filled out the third part of the survey, comparing Italy-based and foreign
trends in the machinery sector. It must be clarified that, in case of no significant differences between the sub-sample
(Italy-based vs foreign machinery), the whole sample perspective (machinery) was provided.

3.1. Descriptive analysis of the sample

The respondents are mainly directors, managers, and staff with 20 years of experience on average and with very
heterogeneous business functions: Service/After Sales (35.79%), General Management (23.16%), R&D/Engineering
(14.74%), Production & Quality (8.42%), Sales (6.32%), IT (6.32%), Marketing (3.16%), Supply Chain (1.05%), and
other (1.05%). Considering the size of the companies, Big companies (i.e., more than 1000 employees) constitute the
majority of the sample (32.63%), followed by Medium sized (i.e., between 50 and 250 employees) at 28.42%, Large
(i.e., between 250 and 1000 employees) with 22.11%, and Small (i.e., less than 50 employees) at 16.84%. Considering
the location of the companies, 58.95% of respondents are located in Italy, while the remaining 41.05% are in the rest
of the world.

Table 1 displays the content of the service portfolio of the two sub-samples. The services were categorized into
three distinct types: transactional, user-oriented, and result-oriented. No significant difference can be seen between
the two. The only cases of significant differences can be seen in the case of “spare parts” offering, of “repairs,
warranties, maintenance, retrofit, upgrading”, and “maintenance long term contract, pay per use, full-service contracts,
outcome-based contracts”. In all these cases, the Italy-based sample has +10% of companies offering these services
than the Foreign companies. The most exciting aspect to underline relates to the composition of the average service
portfolio. What emerges is that, on average, almost 89% of companies of the entire machinery sample offer
transactional services; 37.98% offer use-oriented services, while 62.14% of companies offer results-oriented services.

Table 1. The service portfolio of the respondent companies.

Typology Service Italy-based  Foreign
Spare parts 98.21% 87.18%
Transactional Repairs, Warranties, Maintenance, Retrofit, Upgrading 94.64% 84.62%
Training, Consultancy, Engineering 87.5% 84.62%
User-oriented Leasing, Renting, Sharing, Pooling 37.5% 38.46%
Result-Oriented  Pay-per-use, Maintenance long-term, Full-service, and Outcome-based contracts 67.86% 56.41%

Table 2 showcases the distribution of revenue streams among the companies regarding New Product Sales,
Transactional Services Sales, and Multi-year Services Sales. More specifically, the survey asked companies to declare
to what percentage (0-10%, 11-25%, 26-50%, 51-75%, and 76-100%) each category (i.e., New Product Sales,
Transactional Services Sales, and Multi-year Services Sales) contributed to the company's total revenues. What
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emerges is that Italy-based companies rely on New Product Sales to generate revenues (45.1% declared a contribution
of 76%-100% to the total revenues). Only a small percentage of the Italy-based companies declared to rely on
Transactional Service (1.96%) or Multi-year Services (3.85%) to generate a revenue share in the 51%-75% range.
Thus, for Italian companies, most revenues come from New product sales, with services contributing only for a minor
part (mainly below 25% of total revenues if considering Transactional service sales and Multi-year services sales).

On the contrary, while a consistent percentage of the Foreign sub-sample declared to rely on New Product Sales
to generate revenues in the range of 76%-100% (39.39%), it is possible to find companies that declare the same
contribution of revenue share (76%-100%) also for Transactional Services (9.38%), and Multi-Year Services (9.68%).
These percentages, when compared to the Italy-based ones, suggest that Italy-based companies, despite having, on
average, a more comprehensive service portfolio (cfr. Table 1) might struggle to generate consistent revenues from
services. In general, when considering the whole sample, it can be stated that most machinery companies still rely on
New Product Sales to generate a significant part of revenues. Despite this, services, in some cases, contribute
considerably to revenue generation.

Table 2. Actual revenue generation of the responding companies.

Percentage of revenues generated

Revenue type Sample 0%-10% 11%-25% 26%-50% 51%-75% 76%-100%
New product sales Italy-b_ased 5.88% 7.84% 9.80% 31.38% 45.10%
Foreign 27.27% 6.06% 9.09% 18.18% 39.40%
Transactional services sales Italy-b_ased 41.18% 43.14% 13.73% 1.95% 0.00%
Foreign 34.38% 40.62% 9.38% 6.25% 9.37%
Multi-year services sales Italy-b_ased 76.92% 15.38% 3.85% 3.85% 0.00%
Foreign 67.74% 12.30% 6.45% 3.83% 9.68%

Percentage of respondents - Italy-based sample

Advanced Manufacturing solutions. 8.11% 35.14% 56.76%
Artificial Intelligence 16.22% .86% 18.92%
Cloud Computing 43.24% 32.43% 24.32%
Cyber Security 32.43% 2
(Industrial) Internet of Things 64.86%
0% 20% 40% 60% 80% 100%

Percentage of respondents - Foreign sample

Advanced Manufacturing solutions 29.17% 37.5%
Jun—— s333%
Additive Manufacturing 16.67%
Clowt Comping
CyperSuriy e T
(Industrial) Internet of Things 62.5%
Mot sy
———
0% 20% 40% 60% 80% 100%
Digital technology adoption: Adopted M Under evaluation M Not Adopted

Fig. 1. Level of adoption of the digital technologies in the service offering.
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In the machinery sample, 64% of companies declared to have adopted Industry 4.0 technologies in their service
offering. This percentage is similar when considering the Italy-based sub-sample (66.1%) and the Foreign subsample
(61.5%). What is interesting to notice the composition of these percentages. In this sense, Fig. 1 allows to have an
overview of the adoption level for each of the Industry 4.0 technologies in the two sub-samples. As it can be noticed,
despite having declared a similar overall adoption level, there are significant differences when considering the single
technologies. In particular, the Foreign sample has, on average, a higher adoption level than the Italy-based samples.

For instance, for the Advanced Manufacturing solutions, where the Foreign sample adoption rate (29.17%) is more
than three times the Italy-based one (8.11%). Similarly, when it comes to artificial intelligence, the adoption rate of
the foreign sample is two times that of the Italy-based sample (33.3% vs 16.22%). Other fields where the Foreign
sample shows considerably higher adoption percentages than the Italy-based ones are Cloud Computing (54.17% vs
43.24%) and Cyber Security (45.83% vs 32.43%). The Italy-based adoption rate is considerably higher in Mixed
Reality cases (37.84% vs 25%) and Simulation (29.73% vs 16.67%). Close percentages are shown for Additive
Manufacturing (13.51% vs 16.67%) and Big Data Analytics (32.43% vs 29.17%).

While the adoption rate provides an interesting picture of the current status, the “Under evaluation” and “Not
adopted” rates showcase interesting information as well. Considering the average “Not adopted” rate, the Italy-based
sample has an average of 30.6%, much higher than the 18.5% of the Foreign sample. This is due to the higher
“Adoption” rate of the single technologies shown by the Foreign sample as well as the “Under evaluation” average
rate that, for the Foreign sample, is once again higher compared to the Italy-based one (46.5% vs 38.43%). Considering
the results shown in Fig. 1 and the overall adoption rate declared by companies (66.1% for the Italy-based sample and
61.5% in the Foreign sample), it appears that, despite the slight higher overall adoption declared by Italy-based
companies, when it comes to the analysis of the single technologies, the Foreign sample has a broader portfolio.

3.2. Digital servitization research trends

The third section of the questionnaire, filled out by 64% of the machinery sample, focused on the analysis of the
Digital Servitization trend. Respondents were asked to state their agreement with statements related to various aspects
of digital servitization through a 5-point Likert scale (“Strongly Disagree”, “Disagree”, “Agree”, “Strongly Agree”
and “Not Applicable”). Questions were then grouped into four thematic areas, namely “Digital Servitization Strategy”,
“Design of Digital Services and Knowledge Management”, “Decision Support Assessment Tool”, and
“Sustainability”. The agreement rate to the statements was then calculated by counting the “Agree” and “Strongly
Agree” answers and diving this number for the total number of answers to the questions (not considering the “Not
Applicable” answers”). These four categories will be analyzed in the following, and the results will be discussed.

Our company has defined| 58.33%
a Digital-servitization strategy 63.89%
Our company is investing in diita! AR, 5

Our company is investing in digital service to be| 65.22%
aligned with the competitors or external providers 72.97%

Our company i invesin i il servic i< : 35%

Our company is properly communicating| 50%
to customer the value of digital services 56.76%
Our company generates, 69.57%
revenue from digital services 59.46%
Our company generates| 100%
revenue from traditional services| 94.59%,

0% 20% 40% 60% 80% 100%

Percentage of agreement with the statement

Sample: ™ ltaly-based ™ Foreign

Fig. 2. Respondents’ agreement with the Digital Servitization strategy statements.
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Fig. 2 shows the respondents’ agreement percentage (i.e., answers with values 3 and 4) with the statements related
to the Digital Servitization Strategy category. Considering the definition of a Digital Servitization Strategy, the Italy-
based and Foreign samples show similar values, with the Italy-based one presenting a slightly higher percentage
(63.89% vs 58.33%). When deciding to move towards Digital Servitization response to customers’ requests, the Italy-
based sample showed a considerably higher agreement rate (91.89%) than the Foreign sample (62.5%). Considering
what has been shown so far, it might be hypothesized that the companies belonging to the foreign sample are more
autonomous in this transition, more proactive, and are not waiting for customer input to introduce digital services.

The Italy-based sample also sees a higher possibility of increasing revenues thanks to digital services than the
Foreign sample. On the other hand, interestingly, all Foreign companies agree on generating revenues from traditional
services, while not all Italy-based companies agree on this (94.39%). This might mean that, while providers recognize
the importance of digital service offerings, a major part of revenues still come from traditional services. This is
partially confirmed by the low agreement (compared to other statements) on the statement regarding the proper
communication of the value of digital services and by the percentages shown in Table 2.

Fig. 3 depicts the companies’ agreement with the statements related to the design of digital services and the
knowledge management. According to the results, Foreign companies tend to create more internal competences (100%
vs 83.33%). In both cases, around 90% of companies leverage complementary competencies from partner companies
to develop and deliver digital services. Despite this, Italy-based companies tend to rely more on external IT providers
for this (67.7% vs 60.87%). This might be due to the higher number of internal competences for digital services
available in the Foreign sample. Not surprisingly, companies tend to avoid relationships with competitors to deliver
digital services. This statement showed the lower agreement in the survey (13.89% for Italy-based companies, 17.39%
for Foreign companies).

To develop and deliver digital service,
our company leverages on
complementary competence(s)

from outside (other partner companies)

90.91%

88.89%

100%

To develop and deliver digital services,
new competence(s) have been developed

inside our company 83.33%

To deliver digital services, 17.39%
our company has developed

relationships with competitors; 13.89%

To develop digital services,

our company has developed|
strong and long-term relationships
with the IT providers

60.87%

67.57%

0%

4

20% 40% 60% 80% 100%
Percentage of agreement with the statement

Sample: ™ Italy-based ® Foreign

Fig. 3. Respondent’s agreement with the Design of Digital Services and Knowledge Management statements.

Fig. 4 details the answers to the statements on the support assessment tools. The Foreign sample shows
considerably higher usage (+15%) of Artificial Intelligence (Al) and Machine Learning (ML) to carry out analyses on
the service data to improve products and services, but only a low percentage of companies (44% of the total sample)
use simulation as a support tool for service design. On the other hand, the Italy-based sample shows more interest
(+15%) in using 10T to collect and analyse product data to design new services. Both samples highly consider the
customers’ feedback when designing new services (74% on average). Interestingly, the budget allocated to developing
digital services is much higher in the Italy-based sample (+19%). Considering the information shown in Fig. 3, this
might be due to the necessity of acquiring IT support from external providers.
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Our company uses ML or Al to extracty
knowledge from services provided|

(e.g. service report, customer assistance tickets) 44.12%
to improve product and service design’

58.33%

Our company is adopting simulation 43.48%
as a tool to support decision-making;

during the design of the service 46.88%

Our company uses customer feedback
(e.g. reports, claims, social) to design
service(s) that meets customer needs;

Our company uses Product Usage Information:
obtained through IoT systems

to design services (e.g. threshold for maintenance) 82.35%

Our company has a dedicated budget|
for the development of digital services| 81.82%
0% 20% 40% 60% 80% 100%

Percentage of agreement with the statement

Sample: ™ ltaly-based M Foreign

Fig. 4. Respondents’ agreement to the Decision Support Assessment Tool statements.

Coming to the sustainability perspective (Fig. 5), companies agree on seeing digital services as a way to be more
sustainable (85% Foreign and 81.08% Italy-based companies). Additionally, this category of statements offers
interesting perspectives on the way sustainability is perceived in the Italy-based and Foreign samples, the availability
of metrics to measure the service performance, and the related sustainability perspective. Despite showing a relatively
low agreement rate compared to other statements, the Foreign sample shows more interest in the environmental impact
of services (47%) compared to the Italy-based sample (38.24%). This is true also for the case of evaluating the risks
and uncertainties associated with services (57.14% vs. 48.48%). On the other hand, the Italy-based sample shows a
higher agreement rate both for the operative (76.47% vs. 69.57%) and the economic (82.86% vs. 73.91%)
performance. What emerges is that, despite being interested in sustainability, there is still a high focus on the economic
sustainability of services, with lower availability of metrics for environmental sustainability.

Digital servitization|
in our company is seen;
as a way to be sustainable

Our company has metrics| 47.62%
to evaluate the environmental impact
of services 38.24%
69.57%
76.47%
Our company has metrics| 57.14%
to evaluate risk and uncertainty
related to services, 48.48%
Our company has metrics| 73.91%
to assess the economic performance
of the services 82.86%

0% 20% 40% 60% 80% 100%
Percentage of agreement with the statement

85%

81.08%

Our company has metrics|
to assess the performance
of services delivery processes|

Sample: ™ Italy-based M Foreign

Fig. 5. Respondent’s agreement with the Sustainability statements.
4. Discussion

The results of the survey allowed us to have a clearer picture of the way ltaly-based machinery companies are
approaching the Digital Servitization transformation. The theme is pivotal for companies that aim to maintain their
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competitiveness throughout the next years and decades as, like in many other sectors, the importance of services is
growing steadily. Traditionally, the machinery sector strongly relied on new product sales to generate revenues. As
expected, the survey results confirmed this, with many companies declaring that a major part of their revenues (76%-
100%) originate from this. An interesting aspect emerged, especially when comparing Italy-based companies against
the Foreign companies (Table 3). While Italy-based companies confirmed this trend, only marginally counting on
traditional or multi-year services to generate at least 50% of their revenues (and no more than 75%), an important part
of the Foreign companies declared that services might contribute massively to their revenue generation, with around
10% of them declaring a contribution up to 76%-100% both for traditional and multi-year services. Surprisingly,
looking at the data from the company size perspective, it emerges that companies that have declared such values for
the Foreign sample are small (i.e., less than 50 employees). This might be due to a specific strategy since they have to
distinguish themselves from the competition if they want to survive. Regarding product portfolio, results confirmed
the massive presence of transactional services (e.g., spare parts, maintenance) despite showing an important presence
of result-oriented services. As emerged, user-oriented services are present but as a minor part of the offering. This
seems to be aligned with the nature of the machinery sector.

In relation to the adoption of Industry 4.0 technologies as a support for the service offering, the results
demonstrated a higher diversification for the Foreign sample, not only in terms of pure adoption but also concerning
the technologies evaluation, with many companies already in the process. The Italy-based sample, despite showing an
overall high adoption rate comparable to the one of the Foreign sample, has a lower variety in terms of adoption,
probably due to the lack of specific competencies necessary to handle some of the Industry 4.0 technologies. It is
interesting to notice how loT, Artificial Intelligence, Cloud Computing, and Cybersecurity have higher adoption rates
compared to other technologies, especially in the Foreign sample. This is probably because the performance of these
technologies also depends on the availability of the other ones (e.g., 10T for data collection, Cloud Computing and
Acrtificial Intelligence for data processing and decision-making, and Cybersecurity for guaranteeing data protection to
customers). In the future, some specific analysis of the relationship between Industry 4.0 technologies and the service
offering might help determine how these technologies impact the services. This might also lead to a set of guidelines
or “suggested” technologies for Digital Servitization in the machinery sector.

The third part of the survey allowed to frame the status of the Digital Servitization transformation for machinery
companies. Based on the agreement rate of the Italy-based and Foreign sample, it is possible to delineate the current
challenges and barriers that machinery companies are facing, as well as the opportunities that these companies see in
the Digital Servitization transformation.

First, all the companies that declared to have adopted digital technologies (64% of the machinery sample), also
filled the third part of the questionnaire. Surprisingly, despite this, only 60% of this sub-sample (37 companies)
declared that a digital servitization strategy had been defined. This might mean that the adoption of technologies has
not been planned with a clear strategy in mind but more as a response to some market requests, as shown by the answer
to the investments in Digital Servitization in response to customer requests. This is confirmed even more by the fact
that almost all companies declared to generate revenues from traditional services while only around 62% of the overall
sample (59.46% of Italy-based companies and 69.57% of Foreign companies) declared to generate revenues from
digital services. Thus, the difficulties in monetizing digital services from a consistent part of the sample should be
analysed in more depth to understand the causes and possible counteractions. This is even more evident considering
the average agreement rate to the statement on the proper communication of the digital services value (50% of the
Italy-based samples and 56.76% of the Foreign sample), which is the lowest among the statements related to the
Digital Servitization strategy both for the Italy-based and Foreign samples.

To support the service offering correctly companies started developing competencies or making partnerships.
Specifically, while all the companies in the Foreign sample declared to have developed them internally, Italy-based
companies seem to rely more on external companies, especially in relation to the IT part (67.57%). Both samples
confirmed instead the scarce interest in creating partnerships with competitors for the delivery of digital services
(13.89% of the Italy-based sample and 17.39% of the Foreign sample), probably to avoid sharing information that
might affect their competitiveness.

In terms of decision support tools, the Foreign sample showed higher adoption of the Al and ML approaches for
data analysis (+14% compared to the Italy-based sample), especially applied to service data for the design of products
and services. On the other hand, Italy-based companies look to be more interested in analysing product data collected
through loT technologies for this scope (+13% compared to the Foreign sample). Both keep in high consideration
customers’ feedback (72.73% for the Foreign sample and 76.47% for the Italy-based one). In general, it should be
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clarified that companies should increase the use of data processing technologies to better understand the performance
of services and the improvement opportunities. This is also confirmed by the answers provided in the sustainability
category, where companies were asked about metrics used to evaluate the performance of services under different
perspectives, like environmental and economic ones. While analysing the Foreign and Italy-based samples separately
two directions might be identified (i.e., the Foreign sample is more advanced in environmental and risk performance
measurement, and the Italy-based sample is more focused on the overall performance and economic performance of
services), in general, it emerges that companies should develop their capabilities in measuring and evaluating the
performance of the digital services in all their aspects.

While until now the discussion has been centred upon the difficulties that machinery companies are facing in their
transition, opportunities of this this transformation should be highlighted as well. As in all sectors, the provision of
services allows for differentiation of the company's offering from competitors, allowing the creation of long-term,
stable, and beneficial relationships for all the actors involved. Of course, being digital services based on data collection
and processing, measures for guaranteeing their correct management should be implemented, exploiting specific
partnerships with external actors. While, in general, companies are still struggling to communicate the value of digital
services to their customers, it can be noticed that many are providing metrics to evaluate performance and economic
sustainability. These aspects are more mature and easier to compute for companies. On the other hand, while the
percentage of companies offering environmental metrics is relatively low, is it interesting to notice that, due to the
growing importance that this aspect has for customer, in the next future such metrics should be more and more
common, with new and more reliable methods for calculating them becoming available. Providing customers with
such metrics might become a differential factor that machinery companies can use to gain additional market shares.

Table 3. Summary of findings from the analysis

Driver Italy-based Foreign
Revenue e Focus on new product sale e Services contribute significantly to revenues
Generation
Adoption of e High adoption rate of 10T, Al, Cloud computing and o High adoption rate and diversification of technologies
Industry 4.0 Cybersecurity adopted
Technologies
Digital o Not many companies have defined their digital e Not many companies have defined their digital
Servitization servitization strategy servitization strategy
Strategy e Communication of service benefits needs e Communication of service benefits needs

improvement improvement

o Rely on external IT competences o Internal competence development

Decision e Interestin loT for product data analysis e Adoption of Al and ML for service data analysis
Support o Consideration of customer feedback o Consideration of customer feedback
Service e Focus on economic performance e Increased consideration of environmental and risk
Performance performance
Measurement

5. Conclusions

The paper discussed the results of a worldwide survey submitted to manufacturing companies on the topic of
Digital Servitization. In particular, the paper focused on the sub-sample related to machinery companies, comparing
the answers of the Italy-based machinery companies with the Foreign machinery companies. In total, the answers of
95 companies (56 from Italy-based and 39 from the Foreign sample) were analysed and compared. What emerged is
that, while companies are struggling with similar difficulties in their Digital Servitization transformation, they are
approaching it in different ways. The Foreign sample seems to be, in general, in a slightly advanced position compared
to the Italy-based sample. This is mainly suggested by the share of revenues generated by transactional and multi-year
services as well as the higher capacity of generating revenues from traditional and digital services. Also, on average,
companies in the Foreign sample are adoption a wider variety of Industry 4.0 technologies compared to the Italy-
based sample, especially in terms of Al and ML for service data analysis. Regarding evaluation metrics, the Italy-
based sample appears to emphasize economic aspects more strongly, while giving relatively less attention to
environmental sustainability, even though digital services are considered more sustainable. In general, it can be stated
that machinery companies have started their transition but are still struggling to understand how to fully benefit from
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it. The analysis is not free from limitations, which could be addressed to strengthen the results discussed. One of the
main limitations is related to the sampling that, considering the number of answers, might not be representative of the
whole population, causing problems in the generalizability of the results (both for the Italy-based and the Foreign
contexts). Another limitation could reside in the possible presence of biases during the data collection, for instance
due to answers not accurately influenced by contextual factors. Additionally, something quite critical might reside in
the social, cultural, and economic differences between the countries that contributed to the survey. Such aspects might
influence results and their interpretation.

In the next future, it would be interesting to go more in-depth into the analysis of the survey result, investigating
the relationships between the technologies and the single services, as well as other factors that might allow to identify
patterns for the answers (e.g., influence of the company dimension on technology adoption, digital service offering).
From this, a list of guidelines or best practices to tackle the digital Servitization in the machinery sector could be
derived.
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