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Industry 4.0 and Internal Knowledge Management

The case of Corporate Academies in Emilia-Romagna region

Lucio Poma!, Haya Al Shawwa?, and Concetta Rau3

Abstract

Industry 4.0 is not only a bundle of linked innovations, but a wide-ranging revolution that also affects the
organizational aspects of the company and its value chain. This work focuses on the relationship between the tacit
knowledge inberent in human resources and the codified knowledge built within the machinery and the whole
production process 4.0. Human resources have returned to the center of the production process. Companies face a
trade-off between the need fo invest more and more resources towards internal training and the increased need to
"retain"" their employees. The Conporate Academy can be an interesting tool to achieve these two goals simultaneously.
This work analyzes and compares 29 Italian Corporate Academies in the manufacturing sector based on a research
and survey Nomisma. The study belped to understand the motivations that led these companies to adopt this tool, in
addition to understand the different methods that they undertook in the process and the relative actnal and expected
benefits.

Keywords: Industry 4.0; Internal Knowledge; Corporate Academy; Emilia-Romagna; Exit and 1 vice; training;
tacit knowledge; codified knowledge

Introduction

Industry 4.0 is not only a set of chained innovations, but is a wide-ranging revolution that also
involves organizational aspects of the company and its value chain. The way knowledge is
created, used and learnt is changing. Knowledge is embedded in R&D and patents; built-in
machinery and transferred to the human resources employed in the company.

At the center of industry 4.0 is the Cyber Physical System (CPS), which enables all the physical
processes and information flows to be readily accessible when and where they are needed
across whole manufacturing supply chains (Zhong et al., 2017). The CPS denotes the
conjunction between the physical and digital world, creating global networks that incorporate
machinery, storage systems and production facilities (Shafiq et al.,, 2015). The term also
indicates a system of collaborating computational entities in connection with the physical
wortld (Monostori et al., 2016). This arrangement of information and physical components
decentralized and autonomous operates under the term of interoperability, the ability of two
systems to understand each other using the same functionality and considered one of the
major benefits of industry 4.0 (Chen et al., 2008). In this extraordinary transformation, human
resources regain a central role in the production process, becoming a fundamental meeting
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point in the creation and circulation of knowledge between information systems, technology,
and machines that dialogue with each other. However, human resources unlike machinery are
mobile. By purchasing a machine, the machine and the knowledge incorporated into it becomes
the property of the firm. In addition to all subsequent customization and upgrades occurred
to it.

On the contrary, this scenario is not applicable for human resources. Knowledge that is largely
tacit and that grows over time is a “personal” asset of which the company has no property
rights, as in the case of machinery. This difference poses two order of problems for the
company: First, human resources can abandon businesses by being attracted by better
economic offers from competing businesses. In this case, this results not only in the loss of
tacit knowledge but also the in training investment made on the person that will benefit the
competing company. For this reason, it is significant to increase their loyalty. Secondly, human
resources retire at a certain point, and therefore, the tacit knowledge connected to them is
irredeemably lost. In response to these two orders of problems, an innovative path is offered
by the phenomenon of Corporate Academes. The latter allows the transfer and cement of
tacit knowledge, which is present in the company and in addition, strongly consolidates the
link between human resources and the company, increasing loyalty and slowing down, or
inhibiting the phenomenon of the outflow of human resources (and their knowledge) towards
competing companies. The creation of a Corporate Academy in a company is a long process
that requires major financial and human resources investments. It can be organized on
different levels. Some are simple, while others being much more complex and demanding,
which varies according to the different objectives and motivations of the companies that
implement it.

This study analyzes 29 companies who are leaders in their sector in Italy, in terms of economic
performance, dimension and situated in the Emilia-Romagna region. This region is situated
in the northeast of the country and considered one of the most advanced in terms of GDP
growth and is home to four main universities. The shared mission that brought such diverse
companies to have in common is the corporate academy, with the task to ensure continuous
employee training, and gradually opening up to stakeholders and the wider education chain to
maintain a competitive advantage.

This work focuses on the relationship between the tacit knowledge inherent in human
resources and the codified knowledge built within the machinery and the whole production
process 4.0. The main objective of this research is analyzing 29 Italian Corporate Academies
that belong to leading Italian companies in the manufacturing sector. This work aided to
understand the motivations that led these companies to adopt this tool and the different
methods that they embarked on in the process.

The rest of the paper follows with main key analysis from literature review of Industry 4.0,
human resources, corporate academy, old and new capabilities, and the effects of the
corporate academy on membership, loyalty and attractiveness. The research is followed by the
methodology, results and ends with a conclusion.
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Literature Review

Industry 4.0, big data and enabling technologies

Since its inception, the term Industry 4.0 has been used as a synonym for Cyber Physical
System (CPS) in the production sector (Vogel-Heuser and Hess, 2016). Thenceforth, the term
expanded to comprise several definitions: Internet of Things (IoT); Big Data; Cloud
manufacturing (cloud computing); Smart Manufacturing; Additive Manufacturing
Technologies (3D). These various definitions of industry 4.0 have been articulated according
to two different perspectives: the technological and organizational perspective. The first
explores all the possibilities offered by the enabling technologies connected to Industry 4.0.
The second analyzes how the company, or the institution, must modify its organization to
make the most out of the potentials of Industry 4.0. In a broad sense, this analysis also extends
the relationship between companies and the value chain as a whole. Therefore, Industry 4.0
can be defined as a new level of organization and management of the value chain along the
product life cycle (Henning, 2013). The definition of the term also combines technologies
with concepts of the value chain, where within the modular structure of the intelligent factory
or the so-called Smart Factory, the CPS monitors the physical process by creating a virtual
copy of the physical world (Hermann et al., 2016), and cloud manufacturing for Industry 4.0
(Thamesa and Schaeferb 2016).

At the strategic core of Industry 4.0 is the use of available data, where production technologies
can be improved and transformed by the Cyber Physical System (CPS) that represents the
merging between the physical and the digital world. It enables all the physical processes and
information flows to be available when and where they are needed across holistic
manufacturing supply chains, multiple industries, small and medium-sized enterprises (SMEs),
and large companies (Zhong et al., 2017). The CPS also establishes global networks that
incorporate machinery, storage systems and production facilities (Shafiq et al., 2015), but also
“systems of collaborating computational entities” in connection with the physical world
(Monostori et al., 20106), and human resources. This combination of information (immaterial
wortld), tacit knowledge and physical components (materials), named interoperability (Chen et
al.,, 2008), become the most effective lever to improve industrial performance. The enterprise
structural design consists of three sub-systems that network with each other: i) physical sub-
system, including human and technical agents; i) decision sub-system, where planning,
decisional and monitoring actions are made; iii) information sub-system, where information
flows as well as process, storage and retrieval actions on data (Romero and Vernadat 2016).
Each of these subsystems can be viewed as a complex system, so enterprise structural design
can be configured as System of System (Ackoff, 1972; DiMario, 2010).

Romeo and Vernadat (2016) observed several evolutions of the Enterprise Information
Systems (EIS) in which increases the degree of complexity and information management by
the enterprise. In the eighties, the task progressed towards planning production and resources
through Manufacturing Resources Planning (MRP). In the nineties, Enterprise Resource
Planning (ERP) was born, incorporating different databases to create elaborations on
workforces and quality management. Currently, the most progressive version of ERP manages
IT systems that support intra-organizational collaboration between logistics, procurements,
sales, marketing, human resources and finance (Callaway, 2000; Moller, 2004). At the
beginning of the 2000s, the practice of ERP has gone beyond the enterprise with reference to
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organizing supply chains, comprising customers and the sales side of the marketplace through
Supply Chain Management (SCM). The process follows the product from the initial stage of
purchasing raw materials to the further stages of transforming into finished products and up
to the logistics and distributing stages (Kusrini et al., 2016; Mishra and Shekhar, 2015;
Muzumdar and Balachandran, 2001).

A range of enabling technologies are closely connected to the CPS, and which constitute a
closer interacting connection between technology, machinery, human resources and the
organization of production. We consider three of these to be particularly significant: IoT,
additive manufacturing and augmented reality. By connecting humans with machines, IoT
integrates knowledge between organizations (Lu, 2017), which, once advanced, increase
efficiency and effectiveness in the management of the company and the value chain.
Production decisions will have a growing role in the relationship between producer and seller,
given consumer choices managed in real time, dwindling the division between manufacturing
and services sector, as industrial products will be linked with advanced services (Viticoli,
2017). Ashton first used the term Internet of Things in 1999 (Ashton, 2009). The term showed
the power of connecting radiofrequency identification in the context of supply chain
management (Lee et al., 2017). Henceforward, the term has gained increased popularity in
industry and academia (Bandyopadhyay and Sen, 2011), retaining IoT between the revolution
of the internet and the metamorphosis of objects (Sundmaceker et al., 2010). Hence, the term
10T has become wider and defines technological developments in which internet connectivity
grasps different fields that modify its functions. Various definitions of IoT have been
introduced today, which can divided into four groups: i) intelligent objects; ii) extension of
the Internet; iii) global network infrastructure; iv) interaction of information (Lee et al., 2017).
In order for IoT to develop, the latter embraces different areas of knowledge, such as
telecommunications, informatics, electronics and social science (Atzoti et al, 2010).
Consequently, the strategic role of the government becomes central, both in the supply and
use of data and in securing highly skilled human resources with suitable training, to fully
exploit the colossal potential of IoT. Particularly, the required government action must
include regulatory policies in technological, social and legal areas, addressing the challenges of
interoperability and cybersecurity (Lee, 2019).

The blend of these enabling technologies produces the need to process an impressive quantity
of data. Usually so-called Big Data. The level of volume and detail of data acquired by
enterprises that use IoT produce an immense flow of data that can be handled to develop new
products and services. The different streams of information offer companies with an
exponential growth of vast amount of data every year (Kaisler et al. 2013). The prompting
aspects of Big Data is the exponential growth of data production with reference to quantity
and variety, and its use of a range of systems for data collection at lower costs and volumes
needed to store data. The common four V definitions of Big data include volume, variety,
velocity and value (Zikopoulos et al. 2012; Berman, 2013; Gantz and Reinsel, 2011). The fifth
V (5Vs model) of “veracity” was recently added (Bello-Orgaz et al., 2016).

Digital data is a precious resource for markets and is used across diverse sectors. Marketing
experts use it to direct advertising and promoting channels; production businesses use it for
machine learning for predictive maintenance and intelligent warehouse logistics; insurance
professionals to enhance their offers; financial executives to interpret and analyze the markets;
large distribution organizations to elevate the planning and traceability of their products.
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Nevertheless, this may result in the emergence of new computational and statistical challenges
(Fan et al., 2014; Lv et al., 2019), in addition to the cost and threat to collect and retain such
enormous amounts of data can make it a burden for many organizations (Cumbley and
Church, 2013).

Internet of Things facilitates the overlapping of Big Data and industry 4.0 in various areas.
For instance, the collection and the processing of diverse types of data from diverse tools
such as temperatures, pressure and vibrations enables the anticipation of malfunctions of a
machine (Dobos et al. 2018), the so-called predictive maintenance. Similarly, the combination
of economies of scale of standardized and mass production with extreme product
differentiation, provides products that meets the need of a single customer (Tamas, 2017), the
so-called mass customization. Other cases include ERP and SCM systems to manage the
supply chain as a single production flow.

Industry 4.0, human resources and training

Big data uses a massive amount of data (Manyika et al., 2011) that often are too complex to
be processed with the normal software available to organizations and enterprises (Mayer-
Shonberger and Cukier, 2013). It is associated with codified knowledge (Bandyopadhyay and
Sen 2011), which is subsequently processed by complex algorithms, which can be pushed up
to artificial intelligence (Duan, Edwards and Dwivedi, 2019; Xing et al., 2016). The data can
be processed through their own Business Intelligence (BI) or through the use of infrastructure
as a Service (laaS) delivered over the Internet and remote data centers (Armbrust et al. 2010).
The picture described so far would seem to crush human resources in a small corner, as non-
interfering observers of automatic systems, which, in addition to producing, it replaces human
resources in the decision-making processes (Onik, Miraz and Kim, 2018; Forrester Research,
2018). Fortunately, as claimed in this paper, the operational reality is very different. Human
resources count, even more than in the past, and the tacit knowledge that they carry with them
becomes of a distinctive value, which companies that operate at the top of their market niches
cannot give up. However, enabling technologies and CPS impose new languages and new
skills to heighten the knowledge generated by the system. Companies are therefore facing an
intense investment in internal training. Both of the human resources already present in the
company and of those just hired. The latter, despite having new and adequate skills obtained
through schooling and university training process, would need to further obtain those “final
stage” skills necessary to adapt their knowledge to the specific reality of the company in which
they operate.

To improve both the adaptability of human resources to industry 4.0 and the profitability of
the firm, four phases are necessary. The first phase is the training process that includes two
problems: the need of an increasing number of student graduates, with adequate educational
qualifications by companies undertaking industry 4.0 and big data (Poma, L.; Al Shawwa, H.,
Maini, E., 2020). The second problem is to define especially in developing countries, the
professional standards that meet the labor market requirements of the new industry
(Chulanova, 2019). The second phase implies the need of an adequate recruitment policy, able
also by virtue of the use of the Blockchain, to identify the effective skills of future workers in
the company (Onik et. al., 2018). The third phase is the need of an adequate internal training
structure within the company to refine and direct the “school” competences and skills
towards customized characteristics of each company, and especially if the company is leader
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in the market. The fourth and final phase is the need of a policy directed towards the retention
of human resources, those who were subject to immense and important investment in
training, or are in possess of distinctive tacit competences. The Corporate Academy approach
offers a response to the third and fourth stages.

Corporate Academy

Corporate Academies are company-specific structures created inside the company for
purposes of technical, managerial and organizational training needs, and aimed at creating a
shared corporate sense (Allen, 2002). They can be simple autonomous corporate training
departments that provide training and may involve courses that provide recognized university
credits. In more advanced cases, it may also entail wide-ranging training and development
programs resulting in earning an academic degree at completion (Allen 2007; Prince and
Stewart, 2002).

A first element of interest is about the progressive opening of Corporate Academies, born as
a tool for training internal staff (Prince and Beaver, 2001), and are gradually opening up to
stakeholders: customers, suppliers and subsidiaries, including those operating within industry
4.0, which results in a stream of knowledge that flows between the latter. This progressive
opening makes the Corporate Academy a new territorial glue to create innovative
environments for knowledge circulation.

One of the main reasons that have led the Emilia-Romagna companies to equip themselves
with Corporate Academies is due to the need to preserve and ensure the transmissibility, of
the specific company know-how, that is largely tacit. Industry 4.0 will require to always turn
tacit knowledge that is present in the enterprise into codified knowledge. In addition,
Corporate Academies facilitate the creation and sharing of a unitary culture of the enterprise
that results functional for two reasons. First, in a vigorous process of acquisitions and mergers,
such as the current one, stabilizing a unitary corporate culture helps to deal with corporate
reorganizations. Second, knowledge embedded in human resources becomes central, yet, are
mobile. 1t 1s essential to create loyalty mechanisms between the human resources, on whom
knowledge is invested, and the company that supports such investment (Poma, 2003). The
research, carried out by Nomisma Research Centre, surveyed the largest 120 regional
companies in terms of turnover and tracked down 29 Corporate Academies, of which the
factors that defined their creation, benefits and the problems they faced were analyzed.

The old and new capabilities

Capabilities, membership, loyalty and attractiveness are the four key words within which the
Cyber Physical System (CPS) in Industry 4.0 is articulated. Industry 4.0 to some extent
reverses the direction of the technological process, that since Marx’s time saw machines that
“replaced” the specific skills of workers, previously largely artisans. In this way, the processing
phases became simplified, that even women and children supervised the operating machines.
From the first stage of “replacing” specific worker’s capabilities, it has passed during the
Fordist revolution, to the alignhment of workers to the thythms of the machine to maximize
the benefits of reducing idle times (Landes, 1969; Galbraith, 1953 and 1987). The third stage
saw an acceleration of capital/labor replacement, through the introduction of increasingly
automated and later robotic machinery (Jonas, 1994). Up to this point in the tug of war
between machine and man, the former was always successful, becoming more and more
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central over the centuries compared to the latter within manufactories. The appearance of
Industry 4.0 has partially changed this trajectory. Human resources return to the center of
production through the so-called Human-Machine connection (Lo, 2017; Rahman and
Asyhari 2019; Zhang, 2017), made possible by the extensive use of IoT in production lines
and more extensively throughout the entire production chain (Atzoti et al. 2010; Gubbi et al.,
2013; Lee, 2019; Witkowski, 2017).

People interact “intelligently” with machines and make decisions according to the situation
and make use of their problem solving skills to face new production combinations and new
problems connected to them. In addition, big data and it’s processing, forcefully enters
production processes.

Some large groups have equipped themselves with Data Analytics Units, within which
computer, physical and mathematical engineers compete in data processing, also using
artificial intelligence algorithms. A significant investment in economic and human resources,
which must find its finalization in a close connection between what has been elaborated in
such Units and the effects it has on the production, assistance, logistics and distribution
departments.

This technological revolution and the re-stated centrality of human resources in the
production process poses new challenges for companies. The first is to enhance the old
capabilities of employees, channeling tacit knowledge into the new communicative language
with I0T's present in machines, and the entire production and distribution cycle. The second
is to increase the skills by providing new workers with cognitive and technical tools, necessary
to better understand the potential offered by the enabling technologies of Industry 4.0. The
third challenge consists in recruiting new potential figures (for example, staff of the Data
Analytics Unit), equipped with skills that were until yesterday irrelevant and indispensable
today.

Effects of Corporate Academy on membership, loyalty and attractiveness

Companies that undertake these three challenges face two main issues which, if not resolved,
can affect the positive effects for the company. The first is that people, unlike machinery, are
mobile. A high investment in training makes the people who benefited from it more attractive
in the market and highly demanded among competing companies or even companies from
other sectors. The second is that of new scarce skills, especially those related to Big Data and
artificial intelligence, compared to the exponential growth in demand on such professional
figures by companies. In recent years, a very fierce competition has been created to ensure
the company holds the best and most competent human resources in these fields of
knowledge. The Corporate Academy can be an interesting solution to significantly reduce
these problems.

Following the contribution of Hirschman (1970), consumers who are not happy with a
product offered by a company can activate the exit and the voice options. The first option is
considered much simpler and less “expensive” to be implemented, which is also the most
used one. Thus, not allowing companies to be able to remedy the defective product.

The more distinctive these skills, the greater the damage that the company suffers if a worker
leaves the existing company in favor of another company that has offered the worker more
advantageous general conditions. If the company has incurred a significant individual
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investment cost towards one of its employees, on the one hand, it is more convenient to retain
the employee, on the other hand, it can hardly compete with the salary offers of competing
companies, which having not incurred the training costs, are able to offer higher salaries as
they “recover” the training costs incurred by the previous company. Companies are therefore
faced with a dilemma.

To exploit the potential of Industry 4.0 enabling technologies to the full, it is necessary to
invest many economic resources in staff training. In addition, the more investment on people,
the greater the risk that they become more attractive to competing companies that run into
minor costs by “buying” already trained human resources, albeit at a higher wage price. In
Hirschman’s book, a solution to the conflict between exit and voice options is given by the
loyalty factor and this remains true even in the transposition we have made (Poma, 1995). If
human resources are steeped in high loyalty towards the company in which they work, then
they will not resort to the exit option even if the salary offered is higher. Under these
conditions, the specific investment in human resources is certainly profitable for the company.
The advantage of a Corporate Academy grows the more it becomes articulated, structured
and when the company becomes a powerful training resource, but at the same time an
authoritative membership instrument that helps to strengthen and weld loyalty towards the
company. In this way, the option made by the Corporate Academy is more expensive and the
voice option rises. The latter intended in terms of increased dialogue and exchange of different
forms of knowledge and different perspectives of solutions to problems that arise with the
increasing frequency in profound organizational changes to which companies are subject to
grasp the potentials offered by the 4.0 revolution.

The membership created by the Corporate Academy also performs another function, namely,
to preserve the tacit knowledge base inherent in every skilled worker. Through the Corporate
Academy there is a sharing of knowledge, which through overlapping welds into the group
becoming partially codified. By acting in this way when a worker leaves the company (or retires
for example), a significant part of his tacit knowledge remains in the company.

Finally, the Corporate Academy also becomes a hub for international talent. For example, the
case of an important Italian pharmaceutical group that attracted the best young talents of
scientific research in its area of production of medicines. It leverages both, having turned into
a benefit corporation, and boasting a Corporate Academy, in collaboration with a prestigious
Italian University, which officially certifies participants a second level Master degree at the
end of the training course.

In short, in order to make the best use of the enabling technologies of industry 4.0, a company
must codify and share previous knowledge, in line with the new “languages”, and provide
human resources with new skills and acquire new skills, externally through new hires. This
massive amount of training investment must be developed and safeguarded from the exit
hypothesis. The Corporate Academy is proposed as a very efficient instrument to achieve
both objectives.

Methodology

For the investigative part of this paper, authors used a research carried out by Nomisma by
the end of 2016 combined with qualitative in depth interviews during the following years
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including 2019*. Nomisma is one the most prestigious independent companies that engages
in economic research and consulting activities for companies, associations, and public
administrations at the national and international level based in Italy. This work included three
phases, starting from the selection of the 120 largest companies in the Emilia-Romagna
region. The data presented in the paper is based on the survey carried out by Nomisma on
almost all the companies in Emilia-Romagna that equipped themselves with a Corporate
Academy. The investigation followed three phases as per the scheme in Fig. 1.

Figure 1. Phases of the survey

Phase A_
Identification of Phase B _ Analytical Phase C_Processing

regional businesses insights on regional and systematization of
with Corporate Corporate Academies information
Academy

Selection of the
120 largest Presentations

companies

-

-Desk analysis
on balance
sheet data

Identification Survey
-Characteristics |9 of businesses || directed to |
and with businesses
performance Corporate

! I

Website
research and
open sources -Training activities

Systematization | Data
of businesses processing

-Features of the Academy

Source: Nomisma elaborations based on collected suvey data.

As shown in the figure, the first phase identified a sample of regional companies, selected
from the AIDA Bureau van Dijk database — the 120 largest regional companies in terms of
turnover and that are operating in tertiary and manufacturing sectors. The process of which
the sample has been identified posed some methodological questions.

First of all, it was necessary to evaluate the presence of companies belonging to the same
group ot the same holding company in the sample. In this regard, we proceeded by keeping
only one company for each group or holding, considering where the consolidated financial
statements of the companies in question are present. This aggregation procedure reduced the

4The cotresponding author of this work holds tole of Chief Economist at Nomisma and Scientific Supervisor of Industry and
Innovation at the same company.
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reference sample, and consequently further companies were selected, with the aim of
obtaining an overall sample that included a total number of 100 companies. This sample was
joined by 20 companies operating in financial and insurance services sectors.

After proceeding with the selection of companies in this way, the process was followed by
open sources research and telephone contact was established. This served as initial monitoring
aimed at identifying those companies that in fact have an actual Corporate Academy. This
phase of analysis highlighted the presence of very heterogeneous and different realities. The
difficulty in defining and distinguishing the different business realities attributable or not
attributable to the Corporate Academy is well known in investigations of this type and is
reinforced by the most accredited literature on the subject. The creation of a Corporate
Academy implies above all a problem of definition and on this it has been found that each
company has the tendency to interpret its Corporate Academy in a different way, defining the
functions, the degree of openness to the outside and the purpose of the latter in very different
ways. For example, it has been found in many of the companies that were contacted, the
presence of similar structures to the Corporate Academy by function and organizational
characteristics, but not consolidated into (or not named as) an actual Corporate Academy:
there is the example of autonomous departments of training and development for staff within
the company, aimed at training human resources on specific tasks. It is clear that all the
companies in the sample — large companies, often with an international profile — carry out
training courses, but not all have chosen to label their training activities as corporate
universities or academies. In order to provide an in-depth specific picture of the
phenomenon, it was decided not to include those companies that do not have a proper
Corporate Academy in the second phase of the analysis. All the 29 companies included in this
study have an internal and formal structure named a corporate academy within their company,
and of which provides a significant amount of training investment.

Direct contact with companies with Corporate Academy provided the ability to grasp how
they decided to take a step beyond the definition of training policies to structure the
management of internal knowledge in defined paths.

The structure of the sample

The companies that have set up a Corporate Academy are large and some are international
brands represented by the merchandise mark - Made in Italy in the world: Ferrari, Technogym,
Tetrapack, Barilla, Chiesi, Ferretti, Carpigiani and Yoox.

Table 1. Companies with Corporate Academies.

Company Activity description
1 COOQOP (Centrale Adriatica Soc. Coop.) ~ Wholesale
2 Ferrari Vehicles manufacturing
3 Barilla Food industties

4 Hera Multi-utility
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5 Coesia (GD)

6 Sacmi

7 Chiesi

8 CMC Ravenna

9 Technogym

10 Landi Renzo

1 Emerson Network Power
12 Toyota Material Handling
13 Florim Ceramiche

14 CRIF

15 Unipol

16 BPER

17 Cariparma

18 Bunge

19 Tetrapak

20 Amadori

21 Grandi Salumifici Italiani
22 CIR Food

23 Yoox

24 Newlat

25 Cremonini Chef Express
26 Ferretti

27, Lombardini

28 Comer

29 Carpigiani

Source: Open source
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Industrial machines
Industrial machines
Pharmaceutical
Construction
Sporting goods manufacturing
Mechanics
Mechanics
Mechanics
Ceramic tiles manufacturing
Business Information
Insurance and Banking services
Banking services
Banking services
Food industries
Packaging
Food industries
Food industries
Restaurant services
E-commerce
Food industries
Restaurant Services
Boat building
Mechanics
Mechanics

Mechanics
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These are companies that show very positive trends in main economic performance variables,
with turnover profits, investments, employment and growing exports, which shows a similar
economic profile for most of the companies in the sample.

Figure 2. Trend of some business variables in the last two years

OFalling DOStable ORising
80.00%
70.00% -
60.00%
50.00%
40.00%
30.00%

20.00% H
< ol &l ol &l U

Profits Revenue Employment Investments Export

Source: Nomisma elaborations based on collected suvey data.

On the innovation front, almost all companies have implemented process and product
innovations, as well as organizational innovations related to market and some new materials
used for production.

Figure 3. Type of business innovation implemented and patented innovations in the last two
years.

Process innovations [ 1 80%
Product innovations [ 1 73%
Organizational innovations [ 1 67%
Market innovations [ 1 53%
Material innovations [ 13%
Not patented innovation [ 1 53%

Patented innovation as industrial inventions [ 33%

Patented innovation as utility models [ 7%

Patented innovation as industrial inventions -3 7y
and as utility models 0

Source: Elaborations based on Nomisma collected suvey data.
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Thirty one percent of the average staff of the companies interviewed holds an academic
bachelor degree together with a post-graduate degree, a very high percentage compared to
the standards of Italian companies, even large ones.

Figure 4. Percentage of employees by educational qualification

3%

/

H PhD, MBA or Scientific Master
# Bachelor degree
u Diploma

H Middle school

Source: Elaborations based on Nomisma collected suvey data

Results

As previously discussed, one of the key topics for analyzing the phenomenon of Corporate
Academies is the reasons and motives that prompted the companies to adopt the Corporate
Academy, which as emerged from the interviews, were varied according to the sector,
organizational type and the time in which they were created.

Mainly, a recurring strategic motivation is to maintain the specific corporate know-how and
to guarantee its transmissibility. In the case of highly specialized productions, which are
located in highly competitive international markets, maintaining knowledge within the
company is the first synonym of product quality. This is a competitive advantage that has
exponentially increased its potential with the advent of Industry 4.0. Secondly, many of the
companies interviewed cited the key role of academies in creating and sharing a unitary
corporate culture: in the moments of transition due to acquisitions, mergers or market
expansions, the academies provided specific paths for sharing different practices and for
creating a sense of belonging, or were necessary, to facilitate the change of approach to work.
In addition, reinforcing loyalty and workers functioning as members of the company,
impeding the exit option in favor of the voice option.
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Figure 5. Reasons that led the company to create a Corporate Academy.

Maintaining specific know-how [ 147%

Sharing corporate culture |[ 147%

Strategic staff growth [ 1 41%

Group leadership [ 1 35%

Training for managers [ 1 29%

Development of new projects [ 1 29%

Change in work approach | 1 18%

Business product [ 1 18%

Strengthening of the educational system [ 1 18%

Insertion of new hires ol 12%

Source: Nomisma elaborations based on collected suvey data.

The impact of the Corporate Academy is also recorded at an organizational level. Some
Academies were also created to develop talents, with the aim of identifying within
organizations occupational figures with high growth potential to be trained to develop
competences needed to meet specific challenges and needed to fill roles of high
responsibilities. In addition, in many cases, the academies represent a path to stimulate
managers to gain leadership skills within the company, to plan and strategically manage growth
and changes in the international competitive context. From a different perspective, there is
also a link between innovation and the Corporate Academy, For some companies, the
Academy represents a sort of an innovation laboratory, where new projects are proposed for
development. The Academies operate by organizing meetings, workshops and working
groups on highly innovative tasks and not necessarily directly related to the product/service
offered, making it a place to provide the elaboration of new ideas and defining new paths. In
other rarer cases, the Corporate Academy represents a real business product, in which the
specific knowledge of the company takes on market value and is offered as a product with
high added value, for example, in the form of consulting or providing specific training.

The main role of the Corporate Academy is connected to training, career, attractiveness and
loyalty towards the company. For this reason, the role of reference of training activities for
the Corporate Academy in 69% of the cases is carried out by the person in charge of human
resources and only in 6% of the cases by the CEO. Despite the strategic potential of this tool,
the number of dedicated full-time employees in the Corporate Academy is considered low on
average, albeit with some relevant exceptions. Only few companies (6%) are keeping more
than 10 employees working full time for the Corporate Academy.
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Figure 6. Staff number dedicated to the Corporate Academy.

sFrom1to5 ®From6to9 More than 10 Not full-time

Source: Nomisma elaborations based on collected suvey data.

The data shows difficult to compare given the extreme heterogeneity of the organizational
structures: the range of full-time staff ranges from one employee to over sixty in the most
complex structures. In general, the activities carried out by the Corporate Academy involve a
wider percentage of internal staff (for example full time employees working for the company
and collaborate occasionally with the Corporate Academy) than the full-time dedicated staff:
as we will see later, lessons are often held by the full-time employees of the companies, who
therefore, participare actively in the activities run by the Corporate Academy and not only
only participate as users.

The result is not surprising. First of all, it is a new tool with which companies must become
familiar with and fully evaluate its positive return effects. In fact, some companies that we
recently returned to contact have increased investments in this tool. Furthermore, the data
must be contextualized in the Italian entrepreneurial reality characterized by the so-called
“family capitalism”. Even large corporations are often part of a family group. This entails a
greater use of “informal” structures to address the problems of the company and its strategic
issues. In fact, companies finance the Corporate Academy’s activities in a preponderant way
with their own resources (76%), compared to the share of public resources that contribute to
the financing of activities which reaches only 24%.

For all these reasons, institutionalizing a training path through the creation of a Corporate
Academy involves a significant step forward towards a greater structuring of the company
organization. The data collected concerning the content of the training activities carried out
by the Corporate Academy highlight the essentially strategic nature of the structres: only in a
few cases, the Corporate Academy become the “container” of all the company’s training
activities (including for example, those required by law on safety and health).
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Figure 7. Goals of training activities.

New competences | ] 94%

Society values | ] 82%

Skills update | ] 82%

Employee loyalty | ] 65%

Productivity | ] 59%

Legal obligation | | 47%

Source: Elaborations based on Nomisma collected suvey data

The figure highlights the validity of the theoritical assumptions made in the first part of our
paper. Gaining new competences (100%) and updating of skills (82%) are among the main
objectives of training activities. In addition, corporate society value (82%) and employee
retention (60%) become sharp weapons to slow down the exit option and stimulating the
voice option, also in terms of the investments in human resources made by these companies.

On the other hand, the number of participants in the Corporate Academy activities and the
number of training hours provided, ranged from 20/30 patticipants per year for the most
structured and focused academies on “talent development”, and up to over 10,000
participants for the most open structures to the market and that are engaged in organizing
events not exclusively addressed to internal staff. For the count on the training hours
provided for each participant, the data collection methods are so different that they report
data ranging from a few hours per year to over 800 hours for more structured paths.
Classroom trainings constitute the preferred training method modality (51% on average). For
e-learning, academies mostly resort to this method when staff are abroad or used for short
introductory modules (23% on average). Seminars are another widespread method: some of
the companies interviewed use seminars to create real case studies and work groups of external
experts and internal staff, aimed in some cases at publishing the results.

Opverall, the Corporate Academy teaching staff is made up of 49% of staff within the company
and 51% that are external tutors. The training activities of the academies are aimed primarily
at the company's staff, mainly directors, managers and executives (77%). However, there are
organizational models in some companies involving a combination of participants in which
the presence of the company's employees prevails but there is a certain degtee of openness to
the outside world, ranging from the involvement of business partners, customers, suppliers,
to a wider audience for seminar activities.
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Figure 8. Type of external participants.

Business partners | 175%

Clients [ 1 63%

Employees of other companies in the same
group

1 38%

Suppliers [ 25%

All companies that showed having suppliers as external participants (25%) were not among the largest in terms of
numbers of employees (< 1100 emoloyees) but were among those who have links with eduncational institutions and
universities. These same companies also maintained clients, business partners and employees of other conpanies in the same
group as external partipants together with other companies in the sample (ranging from 200 to 13,391 employees).

Source: Elaborations based on Nomisma collected suvey data

In this case, another important strategic lever of the Corporate Academy is highlighted. A tool
to strengthen and share the values of the company, as well as the different levels of knowledge
and competences within the supply chain and along the value chain. This fact related to the
diffusion of Industry 4.0 will be crucial. Enabling technologies, in particular the IoT and
Human-Machine Dialogue, do not fully fulfil their potential within the walls of the enterprise,
but the course of knowledge flows along the entire value chain. The machines will have to
"dialogue" with machinery from other companies along the supply chain, even with logistics
and distribution units. It will be necessaty to create a language that is as unified and shared
between the different components of the value chain, and the Corporate Academy can
represent a powerful glue in this regard. The Corporate Academy itself can become part of a
wider education chain.
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Figure 9. Links with other institutions and companies in need of support actions from
institutions to support the training activities of the Corporate Academy.

ONo HYes
88%
76%
53%
47%
24%
12%
Other Academies Educational institutions International structures

All companies that have links with other Academies (24%) showed to be also having links with
educational institutions (23.5% out of the 88%) and with international structures (23.5% out of the
47%). These companies are also among the largest in the sample in terms of numbers of employees
with an average of 6567 employees and a mode of 8200 employees.

Soutce: Elaborations based on Nomisma collected suvey data

There are few and especially informal links with other Corporate Academies, while almost all
the Academies surveyed have links with universities and educational institutions. Some
frequent links are also those with international facilities, that may be the academies of
companies of the same group located abroad, in the case of multinationals, universities or
international consultancies.

Conclusion

Industry 4.0 place human resources at the heart of the production process of companies.
Enabling technologies, and in particular the use of IoT, allowing machines to dialogue with
cach other and interact differently and more articulately with the company's staff (human-
machine process), transforming industrial production (and services) into a dense flow in which
knowledge flows.

For this reason, companies face four problems: (i) Safeguarding and passing on the tacit
knowledge among the company's human resources; (i) passing on new skills related to
enabling technologies; (iii) broadening the codified knowledge along the supply chain; iv)
creating strong loyalty in order to make it more advantageous to opt for the voice option
rather than the exit option. The Corporate Academy can be a tool that can help businesses
address and solve these issues. The following is shown by the survey. First, the internal
socializing process, generated by the Corporate Academy and the working groups helped to
safeguard and pass on the tacit knowledge. Secondly, one of the main goals of the Corporate
Academy is to pass new skills and knowledge, often advanced ones, to selected employees.
Third, in cases where the academies are also open to the staff of other partner companies,
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subcontractors ot contractors of the enterprise, the creation of a shared "common language"
is facilitated. Fourth, the Corporate Academy also produces a loyalty process, partly linked to
a greater sense of belonging to the company, partly related to the greater opportunities for
career development and the person patticipation in the Corporate Academy's training courses.
This reduces the pressure of the exit option and favoring the voice option.
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Appendix 1. Company questionnaire scheme
Section A — General company information

- Company name
- Name and role of the interviewee
- Number of employees and qualifications until 2015

Section B — Characteristics of the Academy

- Year of creation

- Legal structure

- Management and financial organization

- Organizational structure

- Characteristics and composition of dedicated staff

- Reasons that pushed the company to create an Academy
- Objectives and type of training offered

Section C — Training activities carried out by the Academy

- Content of training activities

- Recipients of the training activities

- Type of participants in training activities (internal, external, customers, suppliers,
etc.)

- Number and type of participants

- Hours of training per participant

- Composition and type of the teaching staff (internal or/and external)

- Method of training

Section D — Evaluation of the training activities carried out by the Academy

- Evaluation of training results
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- Type of evaluation method
Section E — Other information about the Academy

- Activities carried out above and beyond training activities

- Average annual budget for the activities

- Impact on company performance

- Method of financing activities (own resources, public funding, etc.)

- Links with other Academies, with local educational institutions or/and with
international bodies

- Initiatives by institutions to support actions to strengthen role of Academies

Section F — Company positioning, innovation and social responsibility activities

- Financial performance of the company — financial, employment and investment
variables

- Business innovation activity in the previous three years and if any patents

- Relevance of sources of information for the development of the company’s
innovative activities (typology)
Innovative investment plans in the next two years

- Institutions needs to strengthen the company innovation activities

- Presence of activities in the area of social responsibility and internal representatives
delegated to the topic

- Obstacles to the diffusion of social responsibility practices
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