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Abstract

In the contest of Manufacturing Industry, in order to keep competitiveness and adapt to the current trends of the market that range from the need
for new Business Models up to the capability to turn their processes according to the incoming trends, Industry 4.0 is now considered a major
opportunity for enhancing such transformation. However, before adapting these technologies to achieve the mentioned goals, manufacturing
firms achieve specific requirements that characterize a digital transformation process. This step turns out to be particularly challenging for
manufacturing SMEs which might have a biased view on both their current level of digitalization and/or lack of a clear view of the desired
performances to achieve to accomplish their objectives. Hence, a clear and coherent digital transformation roadmap results crucial to move toward
a smart manufacturing. In light of this, the paper presents the 6Ps maturity model (MM), developed within the MIDIH project, that aims at
supporting manufacturing SMEs in the development of their roadmap towards Digitalized Manufacturing 4.0. The 6Ps maturity model is based
on 6 main socio-business and technical dimensions (i.e., Product-Services, Processes, Platform, People, Partnership, Performance), 36 Industry
4.0-related areas and a 5-levels scale of digital maturity (DM). It enables a comprehensive assessment of SMEs” status-quo, the identification of
the desired future maturity level and the subsequent creation of a customized migration roadmap. The model has been developed from a review
of extant literature and a comparison of current MMs according to the 31 most common areas of coverage. The 6Ps MM has been tested and
validated with a sample of manufacturing SMEs.
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1. Introduction

Manufacturing companies must be able to “ride” the digital
transformation to remain competitive in Industry 4.0. On the
other hand, before investing in digital technologies, they must
understand what their current situation is and what their needs
are with respect to digital technologies and organizational
processes in different functions. The progressive introduction
of new technologies depends on understanding the actual
readiness of the manufacturer to deploy them in its
manufacturing systems; this should be assessed to master the
migration process towards Industry 4.0. This is a complex

2212-8271 © 2022 The Authors. Published by Elsevier B.V.

exercise that requires combining different competences (i.e.
knowledge of digital technology and existing technology
functionalities, manufacturers’ needs, manufacturing value-
added processes, etc.) to be done. It also requires proper
methodologies for maturity or readiness assessment with
respect to digital transformation. The concept of MM has been
addressed several times both by academia and business in
several sectors [1, 2]. Although, due to the variety of fields and
the lack of a common level of detail, even the concept of
maturity and consequently of maturity model is not unique.
However, commons aspects among the definition of maturity
exist. Overall, maturity could be defined as the status of
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completeness, perfection or of being ready for something [1].
Academia has also defined the process of achieving a certain
degree of maturity as the achievement of a full growth [3].
Moreover, the concept of maturity was also identified as an
evolutionary progress from a current stage to a desired one [1].
This last description points out a key element, MMs are meant
to be exploited within a broader transformation process aimed
at making something grow from an initial stage toward a final
one (full growth) through a set of intermediate stages.
According to these characteristics, literature has proposed
many MMs focused on different fields. However, the authors
have focused their studies on the discrete manufacturing
industry in the Small and Medium Enterprises (SMEs) context.
This topic, indeed, turns out to be extremely crucial in EU area
as many European Commission’s funded projects in the
Horizon 2020 (H2020) programme have been focused on the
topic [4]. Among the projects, MIDIH (Manufacturing Industry
Digital Innovation Hubs) has specifically also addressed a key
element for the enhancement of digital transformation of
manufacturing SMEs which is the development of a MM and a
subsequent Digital Transformation Methodology aimed at
defining a roadmap and quantitatively tracking the progress of
Digital Transformation initiatives, the 6Ps Migration
Methodology.

2. Research Context

Several studies aimed at developing a Digital MMs have been
conducted so far and accordingly to the definition of general
MM, the objective is evaluate the DM level of a give entity and
consequently develop a roadmap aimed at increasing this level
[5]. Hence, according to this, another key characteristic of a
Digital MM is that an increase in DM is the outcome of a digital
transformation journey that must be planned in detailed and
that include a set of consecutive steps to reach that represent a
new, more advanced level of digitalization.

2.1. Target of the MM

Due to variety of context in which a MM might be applied, a
first variable to set even before proceeding with the
development of a new one consists in the identification of the
target. In fact, MMs are used in many heterogeneous fields each
of them characterised by specific peculiarities that the models
must be capable to address, describe and eventually evaluate in
a quantitative way. As mentioned above, the tool that will be
presented in the following paragraphs was developed in a EU
funded H2020 project, namely MIDIH, which was specifically
focused on manufacturing SMEs in the context of Smart
Manufacturing, or rather Industry 4.0. Accordingly, the related
MM developed and presented in this work is specifically
designed to target manufacturing SMEs that are willing to
undertake a Digital transformation process by relying on
support external experts for the definition of a structured
roadmap.

2.2. Purposes of MMs

As already anticipated in the previous paragraphs, MMs aims
at first at representing in the most quantitative way the current
level of maturity of an entity (either an organisation, a process,
a function and so on)[6]. On the other hand, it is a useful, and

sometimes fundamental, tool to ensure a proper support in the
definition of actions to be undertaken in order to increase the
overall level of maturity.

According to current literature, there are three main areas of
applicability in which MMs could be adopted [3, 7, 8].

Such purposes identified are reported below:

e Descriptive purpose: assessing the AS-IS situation of the
organization/process.

e Prescriptive purpose: indicating how to approach maturity
improvement in order to positively affect business value (i.e.
enabling the development of a roadmap for maturity
improvement).

e Comparative purpose: enabling to cross-benchmark. A
model of this nature would be able to compare similar
practices across organizations in order to benchmark
maturity within different industries.

It is worth highlighting that despite the distinction among the
different purposes that a MM may have, these could be also
used with the aim of fulfilling also two or three of the purposes
presented. Many MMs, like some of those presented in chapter
3, have the first objective of assessing the current status of an
entity, namely AS-IS, (Descriptive purpose) and subsequently
evolve into a second phase in which the aim becomes the
identification of a set of actions to be implemented in order to
reach a higher level of maturity (Prescriptive purpose). Again,
once identified a roadmap for maturity improvement, a MM
could be also exploited to collect data from many fields
(different business, industries or functions) and perform
valuable benchmark to validate the steps before [9]. Such
comparison may be also done internally or rather being aimed
at benchmarking the Desired TO-BE level of maturity
identified in the definition of the roadmap with the Actual TO-
BE level of maturity achieved in the end of the maturity
improvement process.

3. Gap Analysis

As mentioned in chapter 2, the objective of a MM is to assess
the level of maturity of a firm in a specific area of reference. In
parallel, the fast technological advancement brought by the
advent of Industry 4.0 has opened for manufacturing
companies a new set of opportunities [10]. However, such
opportunities of transformation have not been extensively
exploited for many reasons, including the size of the firm [11].
As a matter of fact, manufacturing SMEs proved to be less
inclined to adopt 14.0 technologies (either OT or IT related)
compared to large enterprises especially due to financial
constraints [11]. Hence, a critical issue that MMs are required
to tackle is the definition of a system able to assess a company
by excluding from the variables of assessment factors, like size
or sector, that are not modifiable at least in the short-medium
term. In light of this, 8 Digital MMs have been identified within
MIDIH project that satisfy the need mentioned above and are
also currently used in real business context. The Digital MMs
have been proposed by scholars and professionals. In
particular, this chapter proposes an analysis of selected digital
MMs. The selection of the digital MMs analysed in the
following chapters is based on the fact that they are the most
recent and/or mostly used in EU area for SMEs, whose
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construction took into account the previous literature in the
field [12].

Fig. 1 summarises the models and the related areas
investigated.

Model Dimensions of analysis Reference

e 6 processes;
design&engineering, production,
maintenance, quality, logistics
and supply chain [13]

e 4 dimensions: Execution,
Monitoring & Control,
Technology, Organization

DREAMY 4.0

e 8 processes + products +
strategy;

Test 14.0 e 4 dimensions: Plan, Monitoring [14]

& Control, Technology,

Organization

e 6 dimensions: Strategy and
Organization, Smart factory,
Smart operations, Smart [15]
products, Data- driven services,
Employees

Industry 4.0
readiness
check

e 4 structural areas: Resources,
Information systems, Culture,
Organizational structure;

e 5 Functional areas: [16]
development, Production,
Logistics, Services, Marketing

Industry 4.0
maturity index

Process, Platform, People, Partnership and Performance.
These are clustered into Technical pillars (Product, Process
and Platform) and Socio-Business pillars (People, Partnership
and Performance).

Image below shows the 6 dimensions.

4

TECHNICAL
Digital Smart Products and
PILLARS e

VV

SOCIO-BUSINESS Digital Skills and
PILLARS Professions

PARTNERSHIP ’ PERFORMANCE

Digital Ecosystems and Digital Business
Innovation Hubs Models

Fig. 2. The 6Ps dimensions, of the migration model, clustered by category

Each dimension is then further divided into 6 areas, except for
People that has an additional fragmentation based on the
profiles within the firm. Each area is evaluated according to a
5-level scale of DM in which level 1 (INITIAL) represents no
or minimum adoption of digital solutions and level 5
(EXPLOITED) describes an area in which digital solutions
represents the state-of-the-art for the industry. Concerning the
6 dimensions individually, Fig. 3 shows an overview of the
areas that compose them.
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assessment Culture T I Tndustrial 4.01] e 16.2]
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Fig. 1. The already existing Digital MMs [1.6] 13.61
. [2.6] Horizontal
Business Models - o [4.P5] [5.6] [6.6]
Supply Chain interoperability . .
enabled by the Big Data Customers Supply Chain
. . Product Management of dat? and
From the analysis of current MMs that are mainly adopted P

within the manufacturing context, 31 areas have been identifies
as the most assessed even though it is still missing a model
covering all the main areas. Actually, such areas can be
clustered into 6 macro-categories of reference which are:
Product, Process, Platform, People, Partnership and
Performance. However, some differences apply among each
MMs identified. In fact, even if some of them are designed to
analyse the same areas, a different perspective or a different
purpose may influence the level of detail devoted to them thus
leading to slightly different results.

4. The 6Ps Migration Methodology
4.1. The dimensions

The 6Ps Migration Model is named after the six dimensions
that is meant to impact on. In particular, they are: Product,

Fig. 3. Summary of the 6P MM’s areas addressed

Product dimension has the objective of evaluating how and to
which extent the Product or Product-Service System offered by
the manufacturer is digitally mature and how the company can
exploit such level of maturity. 6 areas compose this dimension,
namely: Integration of Sensors/Actuators to understand how
the product is able to analyse itself and the external
environment; Communication/Connectivity to measure how
the product is able to communicate with external devices;
Storage and Exchange of Information to measure how the
product is able to collect and store data internally; Monitoring
to assess how the product is able to self-monitor its status;
Product-related Information Technology (IT) Services to
measure how the functionalities offered are dependent on the
physical product; Business Models enabled by the Product to
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measures how the product allows the firm to reshape its
business model.

Process dimension has the objective of assessing the level of
DM of the main processes that manufacturers must manage.
The 6 areas a directly derived from the DREAMY4.0
Assessment tool [13]. The six analysis fields are related to:
Design & Engineering to evaluate how these two processes are
enabled by digital technologies; Production Management to
evaluate the level of DM of production processes; Quality
Management to assess how much digital technologies are
integrated in quality check processes; Maintenance
Management to measure how digital technologies influence
processes related to the maintenance of machineries and PPE;
Logistics Management to assess the DM level of the logistics
processes (inbound/outbound and internal/external logistics);
Supply Chain Management to measure how digital
technologies are used to monitor the overall supply chain
manufacturing SMEs interact with.

The Platform dimension has the aim of assessing the level of
DM of manufacturing firms’ digital platform as already
proposed by [22]. Again, six areas characterize this dimension
which are: Cyber Physical Systems and Embedded Systems to
measure how data are collected from the shopfloor and used to
make the machines mutually interact; Industrial Internet of
Things (IIoT) to measure the ability of the factory in using and
integrate IoT devices; Industrial Internet (to measure how
factory assets are linked to the common internet platform a vice
versa; Industrial Analytics to evaluate the capability of the
company in exploiting analytics; Vertical interoperability of
data and events and Horizontal interoperability of data and
services to measure the capabilities of manufacturing
companies in collecting, manipulating and managing data that
are necessarily heterogenous in an integrated way.

People dimension aims at assessing the skills owned or to be
owned among manufacturing SMEs’ human capital. This
dimension is not directly divided into 6 areas, due to the high
variance in the roles operating in the sector, this pillar has been
divided into 3 macro-profiles extending the view of [21]:
Operators & Technicians, Professional & Engineers and
Managers & C-Levels. While, the 6 areas are: Industry 4.0
Strategy to measure the level of awareness about Industry 4.0
and involvement into Industry 4.0-related projects; Smart
Operations to evaluate how digital technologies are exploited
in favour to traditional tools in running operations; Smart
Supply Chain to assess the level of digitalization of tools and
skills exploited in this field, Smart Product-Service
Engineering to evaluate the skills and tools utilized in the
product development phase, Industry 4.0 Infrastructure to
assess the level of skills in the field of Industry 4.0
Technologies available within the firm and Big Data to assess
the level of skills in the field of big data.

Partnership dimension aims at assessing to which extent the
manufacturing firm is able to exploit digital technologies to
manage relationships with its stakeholders and to which extent
the relationship built are relevant in the definition of the digital
technologies adopted. This dimension is divided into six areas
(stakeholders) which are: Digital Innovation Hubs to evaluate
the level of engagement the company has established or is

willing to establish with Digital Innovation Hubs; Research and
Innovation institutions to measure the level of engagement that
the firm has with these typologies of institutions); Education
and Training institutions to measure the level of collaborations
between partners and institutions such as universities are
quantified; IT Solution Providers to assess the level of
collaboration with this typology of companies, Suppliers and
Customers to measure the level of collaboration that the firm
has developed with its peer supply chain actors.

Performance dimension aims at investigating what the role that
Industry 4.0 technologies have in the definition, monitoring
and interpretation of key performance indicators (KPI)s of the
manufacturing enterprises. The dimension is divided into 6
areas, namely: Operational/Technical to assess the approach in
monitoring the performances of machines and production
activities such as OEE, or accuracies of plans and procedures
such as MAPE; Economic to evaluate the approach in
monitoring economic and financial results such as ROI;
Environmental and Social (to measure the approach adopted in
measuring these performances thus covering all the aspects of
the triple bottom line; Product-Service Systems (PSS)
Lifecycle to measure to which extent and what areas of the PSS
delivered are taken into consideration for the analysis of its
lifecycle and Supply Chain (to assess the modalities through
which manufacturing firms are able to measure the overall
performances of their entire Supply Chain.

4.2. The methodology

The 6Ps Migration Methodology is a tool developed by
POLIMI within the H2020’s MIDIH Project. The aim of the
tool is to support manufacturing enterprises to identify and
assess the impact of a Digital Transformation (DT) project and
is the second step of a broader process that consists in:

e Assessment of the current level of DM of the firm
e Definition of a Digital Migration Roadmap
e Transition toward a higher level of DM

For each of the three steps, specific tools have been designed.
In particular, the evaluation of the current level of DM of
manufacturing companies is performed through the
DREAMY4.0 that is carried out via a set of face-to-face and
on-site interviews with managers and expert of the company
itself [23]. In this first phase, the scope of the analysis is mainly
focused on the processes, either internal or external, and the
interactions that manufacturing firms have been able to develop
to run their reference core business. Afterwards, the 6Ps
Migration Methodology has the double role/objective of
enlarging the boundaries of analysis of the DM of the firm (AS-
IS), identifying which are its future expectations (TO-BE),
matching AS-IS and TO-BE to find the digital gaps and finally
drawing a Digital transformation roadmap based on the gaps
identified. To achieve such results, two modalities are adopted.
At first, a guided self-assessment phase is required to be
performed by the company and subsequently an interview
phase (ideally face-to-face) is conjectured to validate both the
current perception of DM (AS-IS) and finalise the desired level
of DM to be reached in the end of the whole process mentioned
above (TO-BE).

Finally, once defined a structured digital transformation
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roadmap and the related action plan to be deployed by the
manufacturing company, the macro-process starts it last phase
that consists in the supply of tools and solutions aimed at
achieving the planned transition toward the desired (TO-BE)
level of DM and so reach a new AS-IS.

Fig.4 summarises the macro-process described above.

DREAMI|

6Ps MODEL

Fig. 4. The 3 processes characterising Digital Transformation

Looking at the phases of the 6Ps MM in detail, the process is
defined by 5 consecutive steps which are:

e Set-up of a team bringing together different
organizational areas: collection of all the needed human
resources available inside the company that are aware of its
digital status and need and/or are involved in the decision-
making process for the selection of digital solutions

o Identification of the AS-IS profile of the manufacturing
SME: the firm and the 6Ps external consultants/experts
jointly identify the current level of DM of the company.

e Definition of the target TO-BE profile of the
manufacturing SME: the company and the 6Ps experts
jointly identify the future level of DM to be reached.

o Identification of actions, feasibility and prioritization:
the gaps among the AS-IS level of DM and the TO-BE level
designed in the previous steps are defined. Then the
feasibility of the goals is evaluated according to time
horizon and resources that the company is willing consider.
Then, the goals are prioritized and a set of actions to be
undertaken to achieve the goals are developed.

e Development of the Migration Plan towards Industry
4.0: the actions identified in the previous steps are linked
one to each other and distributed among the desired time
horizon of the company. The objective is then to generate a
homogeneous action plan aimed at reaching the goals
defined in the previous steps. A good approach in this phase
is to balance long-term results with some “quick wins” and
mid-term milestones and validations.

Fig. 5 shows the 5 steps of the 6Ps Migration Methodology.

Definition of the
future target profile of
the manufacturing
SME

Identification of the

Development of the Identification of the
migration roadmap €= action feasibility and
toward Industry 4.0 prioritization

Fig. 5. The 5 steps of the 6Ps Migration methodology

4.3. Expected outcomes

The results of the analysis can be summarised in a report
containing the analysis of the AS-IS (blue line) and TO-BE
(orange line) level of DM, the analysis of the gaps and the
description of the action plan (roadmap) to fill the gaps.

To visualize the results, some radar charts have been designed
as reported below. In particular, each element represented
refers to the different areas whose number is reported in Fig. 3.

1.1
6566 PR 13

6.4
3

14

Fig. 6. Integration with the DT process

4.4. Integration with the DT process

Once identified and reported the gaps as shown in Fig 11, the
last step of the 6Ps Migration Methodology consists in the
definition of priorities and the development of a DT roadmap
aimed at supporting the manufacturing SMEs in reaching the
desired results. To do so, a GANTT chart is collecting all the
actions defined for each area (sub-dimension) is prepared
jointly with the company. The roadmap developed has so the
goals of visualising how the services, in particular MIDIH’s,
should be distributed along the whole time horizon established
by the firm.

5. Validation

The methodology presented in chapter 4 has been applied and
validated via 9 manufacturing SMEs. Such firms were involved
in MIDIH project and the focus of the 6Ps was on the increase
in DM due to the impact of the project itself. Other sources of
impact have not been considered. Each company has been
tested according to the 5 steps of the 6Ps. The identification of
the teams resulted the least critical step since the people
required for the assessment were already identified in the
previous phases of MIDIH. For what concerns the assessment
phase, not all the areas have been tackled in each single
company. This because, as mentioned above, not all the areas
or dimensions have been tackled by each firm since the
improvement areas planned were quite focused on specific
goals. However, all the areas have been validated, assessed and
the results measured (e.g. packaging process efficiency
improving by 16,7%; Time for in line dimensional control
reduced even up to 75%). Moreover, due to COVID-19
restrictions, the interview phase has been conducted virtually.
Finally, for each company, the action plan has been identified
together with the partner company. It is worth highlighting that
some TO-BE levels of DM have not been reached yet by the
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firms but only planned and in the making. In fact, due to the
potential high impact of some solutions, the related effects
could be observable only in the mid-term or after MIDIH’s
conclusion.

6. Conclusions

This research has focused on the presentation of a new
methodology for the definition of the DM of manufacturing
SMEs and the subsequent development of a digital
transformation roadmap based on the results collected and the
desired level of DM of these latter. In particular, the
methodology has been perceived as particularly fruitful under
many aspects. At first, to benchmark the results and compare
the expected TO-BE with the actual results of the project and
secondly, to structure an action plan able to specifically impact
the detailed improvement areas for the company in an effective
and efficient way. However, from the validation done with
manufacturing SMEs, it emerged that the minimum level of
DM initially designed was deemed by some practitioners as too
advanced compared to their current status. In future works, the
methodology could be further enriched by a “level 0” able to
better describe the initial level of DM of such realities (e.g.
craftmanship-based companies). Moreover, the focus of the
6Ps is devoted to manufacturing SMEs. A possible hint for
future researches could be oriented to the enlargement of the
target of reference and so including other relevant sectors like
process industry or large firms. In this sense, the model will be
applied in other EU projects (e.g. AI REGIO).

Acknowledgements

The research work described in that paper was supported by the
project MIDIH “Manufacturing IoT Digital Innovation Hubs
for Industry 4.0”, H2020-767498 and the European Union’s
Horizon 2020 research and innovation programme under grant
agreement Nr. 952003.

References

[1] T. Mettler and P. Rohner, “Situational maturity models as
instrumental artifacts for organizational design,” in Proceedings of
the 4th International Conference on Design Science Research in
Information Systems and Technology - DESRIST '09, 2009, p. 1,
doi: 10.1145/1555619.1555649.

2] H. Kérkkéinen and A. Silventoinen, “Different Approaches of the
PLM Maturity Concept and Their Use Domains — Analysis of the
State of the Art,” 2016, pp. 89-102.

[3] A. M. Maier, J. Moultrie, and P. J. Clarkson, “Assessing
Organizational Capabilities: Reviewing and Guiding the
Development of Maturity Grids,” [EEE Trans. Eng. Manag., vol.
59, no. 1, pp. 138-159, Feb. 2012, doi:
10.1109/TEM.2010.2077289.

[4] European Commission, HORIZON 2020 in brief. The EU
Framework Programme for Research & Innovation. 2014.
[5] M. Colli, O. Madsen, U. Berger, C. Moller, B. V. Wahrens, and M.

Bockholt, “Contextualizing the outcome of a maturity assessment
for Industry 4.0,” IFAC-PapersOnLine, vol. 51, no. 11, pp. 1347—
1352, 2018, doi: 10.1016/j.ifacol.2018.08.343.

(6]

(7]

(8]

9]

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

[21]

[22]

(23]

J. Becker, R. Knackstedt, and J. PoppelbuB, “Developing Maturity
Models for IT Management,” Bus. Inf. Syst. Eng., vol. 1, no. 3, pp.
213-222, Jun. 2009, doi: 10.1007/s12599-009-0044-5.

J. Poppelbufl and M. Roglinger, “What makes a useful maturity
model? A framework of general design principles for maturity
models and its demonstration in business process management,”
19th Eur. Conf. Inf. Syst. ECIS 2011, no. June, 2011.

G. A. Garcia-Mireles, M. Angeles Moraga, and F. Garcia,
“Development of maturity models: a systematic literature review,”
in 16th International Conference on Evaluation & Assessment in
Software Engineering (EASE 2012), 2012, pp. 279-283, doi:
10.1049/ic.2012.0036.

M. Rosemann and T. De Bruin, “Towards a business process
mangement maturity model,” Proc. 13th Eur. Conf. Inf. Syst. Inf.
Syst. a Rapidly Chang. Econ. ECIS 2005, no. January, 2005.

A. Rojko, “Industry 4.0 Concept: Background and Overview,” Int.
J. Interact. Mob. Technol., vol. 11, no. 5, pp. 77-90, 2017.

A. Raj, G. Dwivedi, A. Sharma, A. B. Lopes de Sousa Jabbour, and
S. Rajak, “Barriers to the adoption of industry 4.0 technologies in
the manufacturing sector: An inter-country comparative
perspective,” Int. J. Prod. Econ., vol. 224, p. 107546, Jun. 2020,
doi: 10.1016/j.ijpe.2019.107546.

European Commission H2020 Projects, “MIDIH,” 2020. .

A. De Carolis, “A methodology to guide manufacturing companies
towards digitalization,” Politecnico di Milano, 2017.

F. Pirola, C. Cimini, and R. Pinto, “Digital readiness assessment of
Italian SMEs: a case-study research,” J. Manuf. Technol. Manag.,
vol. 31, no. 5, pp. 1045-1083, 2020, doi: 10.1108/JIMTM-09-2018-
0305.

IMPULS Foundation of VDMA, “Industry 4.0 Readiness Online
Self-Check for Busines,” 2021. .

G. Schuh, R. Anderl, J. Gausemeier, M. ten Hompel, and W.
Wabhlster, “Industry 4.0 maturity index. Managing the Digital
Transformation of Companies,” Munich: Herbert Utz Verlag, 2017.
BEinCPPS, “D9 . 4 - D9 . 2a BEinCPPS Innovation Assets and
Tools Deliverable characteristics Deliverable Peer review
summary,” 2018.

BEinCPPS, “D9.5 — Innovation assets and tools,” 2018.

A. Cala, F. Boschi, P. Fantini, G. Tavola, and M. Taisch,
“Architectural Blueprint Solution for Migrating Towards FAR-
EDGE,” Thirteen. Int. Conf. Mob. Ubiquitous Comput. Syst. Serv.
Technol. (UBICOMM 2019), no. c, pp. 82-87, 2019.

R. Rocca, F. Boschi, A. Cala, P. Fantini, and M. Taisch, “A
Migration Methodology for Factories Digital Transformation,”
2020, pp. 311-319.

F. Acerbi, S. Assiani, and M. Taisch, “A Methodology to Assess
the Skills for an Industry 4 . 0 Factory,” in [FIP International
Conference on Advances in Production Management Systems,
2019, pp. 520527, doi: 10.1007/978-3-030-29996-5.

BEInCPPS, “D9. 4 - D9. 2a BEinCPPS Innovation Assets and
Tools,” 2017.

A. De Carolis, M. Macchi, E. Negri, and S. Terzi, “A maturity
model for assessing the digital readiness of manufacturing
companies,” [FIP Adv. Inf. Commun. Technol., vol. 513, pp. 13-20,
2017, doi: 10.1007/978-3-319-66923-6_2.



