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1. Introduction 

The automotive sector is experiencing turbulent times caused by changes in globalization, 
regulations and technological progress, the automotive sector is really important for the 
Italian economy (5.6% of Italian GDP), and is also a driving force for technological and 
organizational innovations for other manufacturing sectors (example: WCM). 
In competitive sectors such as the automotive industry, continuous product and process 
innovation and business model innovation are needed to thrive and survive. At the same 
time, however, product innovation is closely linked to the whole enormous supply chain 
behind the automotive world, led by SMEs. 
Industry 4.0 technologies are the main driver for process and product innovation. Studies 
that look at the level of diffusion of 4.0 technologies are limited. Furthermore, there are 
no studies that have analyzed in detail the strategic and organizational transformations 
required of the automotive sector companies.  
The Canavese is a territory characterized by the presence of numerous SMEs that are part 
of the Automotive supply chain, which despite the turbulent period, are succeeding in 
growing and expanding abroad, beating the competition of other countries. Therefore, 
this research aims to understand what are the factors that motivate this growth, and 
whether they are linked to the adoption of new technologies, or organizational 
transformations linked to this evolution, or to the social context in which they are inserted. 
 
This thesis aims to answer the following research questions: 
- What is the level of diffusion of Industry 4.0 of SMEs in the Canavese area? Which 
technologies are used? for what purposes? Comparison with other Italian firms located 
elsewhere in Italy? 
- As a result of this evolution, what organizational changes are required for SMEs, despite 
limited resources? 
- What are the key success factors of the Canavese SMEs? 
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2. Canavese  

2.1 The Canavese area 

Canavese is a land in the North of Italy into Turin province. It is a part of Piedmont situated 
between Turin and the Aosta Valley, with the Grain Alps to the west and Lake Viverone 
and the first rice-fields of Vercelli province to the east; this is a quick description of a 
territory whose borders are not defined with absolute precision. 
Anyone travelling in the Canavese would cover an area of about 2050 square km, divided 
between plains, hills, mountains, rivers, streams and lakes, forming a natural environment 
that earned the title of Green Canavese. 
The name of this Piedmontese region is as uncertain as its borders: in A. Maselli’s Guide 
to the Canavese, printed in Ivrea in 1904, he writes that “The Canavese does not currently 
have, a delimitation of its own. Neither history nor geography give it precis borders”. 
The town of Ivrea, home of the brilliant industrialist Camillo Olivetti, and whose beauty 
conquered the poet Giosuè Carducci. From Ivrea we can admire the Moraine Ridge, an 
incomparable and stunning wonder, a true, giant natural bastion about 20 Km long, a slope 
that is perfectly linear when seen from the distance and that descends gently from 1000 
m above sea level at the village Andrate to 200 m at the lakesides town of Cavaglià, 
branching round Lake Viverone. It is the biggest moraine in all Europe, created in the 
Pleistocene era, an ice age hundreds of thousands of years ago. Although it looks from a 
distance like a straight line, when you travel along the Ridge you realise that in fact it is 
not so linear, but includes basins and valleys that contain the remains of peat bogs and 
some lakes including, at its end, Viverone. 
At the foot of the Ridge runs the Dora Baltea river: it enters the Canavese from Carema , a 
land of top quality wines at the border with the Aosta Valley, and it flows towards the Po 
crosses a landscape of plains and rolling hills. Following the Dora, south of Ivrea and not 
far from the river, we meet another small mirror of water, surrounded by hills rich in 
fragrant Erbaluce vines; it is Lake Candia, full of pike and carp, from where, looking north, 
one can again see the Ridge but with one particular detail: the first thing to meet the eye 
is the castle of Masino which, perched on a high hill facing the Ridge, seems somehow to 
want to protect it. 
We continue south following the Dora, which, after crossing the whole eastern part of the 
Canavese, empties into the Po near Crescentino. 
At Chivasso and Brandizzo we discover that the Orco and Malone streams, because of the 
proximity of their junctions with the main river, enabled creation of the Confluence Special 
Nature Riserve, which became in 2000 a site of European Union Interest. 
Further west, in the Turin district, the Po receives the waters of the Stura di Lanzo river, 
whose valley of the name serves for some distance as a border to part of the upper 
Canavese. 
Following the big Orco stream backwards, with the separate Malone and Stura di Lanzo on 
our left, we climb into the Canavese of forges and hot-metal moulding in the towns of 
Rocca, Corio and Forno… In Cuorgnè one can go up into the Alpette astronomical 
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observatory or continue to Pont Canavese, where the Orco is joined by the Soana from the 
valley of the same name. 
As one travels from there through the Locana Valley to Ceresole Reale. We have reached 
the Gran Paradiso National Park (the first Italian national park, dating from 1922) in the 
Graian Alps: it is amid these high peaks that the Orco, the watercourse that identifies the 
Canavese and is identified with it, rises: the entirety of its 90 km length runs through it, 
from its source to the Po.  
One more look at the mountains of the Gran Paradiso, a true paradise for the eyes, then 
we turn to Cuorgnè, from where we climb to Castelnuovo Nigra to admire the crest that 
from Santa Elisabetta (Sacred Valley), passing via Mounts Quinzeina and Verzel, sketches 
against the sky the enchanting profile of a beautiful girl who sleeps: Sleeping Beauty, 
another gift of the mountains… visible from considerable distances away. From 
Castelnuovo Nigra we come down to Vistrorio in the Chiusella Valley. The Chiusella river 
stream comes from the foothills of Mount Marzo, further to the north, at the border with 
Aosta Valley, and flows into the Dora Baltea near Strambino.  
 
 

 
Figure 1: Canavese area 
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2.2 Canavese Industrial Union 

Confindustria Canavese is the main representative organization of Canavese companies. It 
was founded in 1945 with the aim of promoting the progress of the territory by 
encouraging local businesses to carry out economic activities, acting as a spokesman for 
the needs and proposals of the local industrial sector in relation to institutions, political 
organizations and the economy and all the different components of society. 
Today Confindustria Canavese represents over 300 productive realities, which operate in 
various sectors, from the more traditional ones: the electronic-information technology, 
the hot forging of steel and the precision mechanics, up to equally important areas for the 
development of the territory such as business services, scientific research and tourism. 
Inside it there are specific bodies: 
The Young Entrepreneurs Group, the Small industry Committee, the Metalworkers 
section, the ICT section, the Tourism section and the Canavese Business Consortium. 

 

 

Figure 2: Canavese industrial union 
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2.3 The history of the Canavese industry 

Starting from the 900 ' the industrial activities of the Canavese are uneven realities with 
different periods of activity depending on the success obtained by the various companies, 
the capacities of their owners and managers, the evolution of technologies and of the raw 
materials used, the characteristics of the products and market competition. 
Industrial development allows great growth in the territory: 
The textile industries, the mechanical industries, the steel hot forging industries in the 
upper Canavese and the ceramics in Castellamonte constitute the backbone of the 
Canavese along with the true industrial hub of the territory, the Olivetti. 
Established in 1908 as "the first national typewriter factory", Olivetti stands out from the 
beginning for its attention to technology and innovation, care for design, international 
presence, sensitivity to the social aspects of work .These characters are impressed by the 
founder Camillo Olivetti and his son Adriano, who transforms the family business into a 
modern industrial group. Having conquered positions of world leadership in mechanical 
office products, in the 1950s Olivetti invests in electronic technology with important 
results. The disappearance of Adriano Olivetti (1960) and the weight of investments slow 
down the transition to electronics; but in 1978 the first worldwide electronic typewriter 
came out and in 1982 the first European professional PC, in these years, however, a slow 
decline begins for the company. In the 1980s, supported by a vast network of agreements 
and alliances, it accelerated development in information technology and systems. The 
progressive reduction in the profitability margins of the IT business and new 
telecommunications developments in the 1990s led Olivetti to shift its center of gravity 
towards this sector, first by creating Omnitel (1990) and Infostrada (1995) and then 
acquiring control of Telecom Italy (1999), with which it merged in 2003. 
After the Olivetti’s fall the Canavese managed, to undo and rebuild many pieces of its 
production system, in silence it quickly recovered the lost positions, to heal its wounds, 
more than to claim a past of great successes and innovative ideas; the history of Olivetti 
and most of the Canavese territory are in fact closely connected, difficult to revive. 
The Canavese is therefore characterized by the presence of mostly small companies, which 
are lacking in system logics and partnership strategies able to guarantee the necessary 
resources to compete more strongly on the global market. The Canavese SME system is 
the result of the de-verticalization processes of the large enterprise: this allowed the 
system to be held up against the crisis of the large enterprise but caused a general 
weakness of the entrepreneurial fabric. 
In general, therefore, the crisis of the late 90’ and the disorientation generated by the end 
of Olivetti and the changes at Fiat and in the automotive market have pushed local 
institutions and companies to new solutions to these problems and to activate new forms 
of collaboration to guarantee a modernization of the territory. Gradually over time, 
therefore, the critical issues have been transformed into elements of strength, laying the 
foundations for a new development path.  
The phenomena that have been observed are: 

• The re-establishment of production chains with the failure of less efficient 
companies and with a corresponding reinforcement of the more solid and longer 
tradition; 
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• A framework of small and medium-sized enterprises capable of accommodating 
the workforce leaking from companies in crisis. 

2.4 Canavese today 

Today the Canavese represents a small nucleus of companies specialized in intelligent 
components and in the automotive supply chain, along with an IT sector no longer capable 
of exercise leadership but capable of giving life to some dynamic new entrepreneurial 
realities. On the other hand, reduced size of companies in a weak production system, the 
infrastructural deficits and the difficult generational turnover are the main obstacles on 
the road to an over all repositioning, also threatened by the lack of entrepreneurial 
dynamism and excessive dependence on power centers outside the territory as well as the 
reduced availability of young and qualified human resources. 
Today there are medium-sized manufacturing companies specialized in the fields of 
mechatronics, hot forging, automotive and some niches of Made in Italy. 
In the manufacturing sector there are two different profiles: 
 
Innovative companies 
Medium and medium-small businesses with growing international projection, positioned 
on quality segments, which have invested in advanced technologies, differentiating the 
sources of competitive advantage. Often leaders of specialized niches - but examples 
referable to this profile are also present in the small company and quality craftsmanship. 
Even in fields other than mechatronics and the industry of electronic components, starting 
from the transformations occurred in the hot forging pole of the Western Canavese, a 
small group of innovative companies has grown in terms of technology, organization and 
trade.. Companies with strong territorial roots, with family ownership that can also be 
transmitted to the new generations, specialized in product niches - which preside over 
thanks to a dynamic mix of design qualities and appropriate technological investments - 
and increasingly able to move in extra-local markets. 
Moreover, in most cases, companies are experiencing an handover to the new 
entrepreneurial generation, almost always able to make more dynamic knowledge and 
attitudes open to the international dimension. These cases are part of the many SMEs that 
were able to promptly qualify the business model by acting on the leverage as an 
appropriate technology, on positioning in the production chain, on product innovation and 
turning to international markets, however, we must look at this situation in a right way . 
The Canavese companies included in this profile are overall too small, not particularly 
numerous and in more fragmented on the merchandise level, because they can’t 
autonomously drive the local economic system. Most likely the Canavese, in the absence 
of real industrial drivers or an innovative cluster that combines research, creation of 
industrial standards and applications, can’t exercise a real leadership in the future. 
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The castaways 
 
As everywhere, in the territory prevails the profile of the castaways, the small 
manufacturing and construction industry whose survival seems uncertain today. 
Many companies did not keep pace. 
 
 

 

Figure 3: Registered companies of the Canavese area, 2017 
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2.5 Strengths and weaknesses 

Strengths 

• Work culture that has led to entrepreneurship in manufacturing highly specialized 
in mechanics, information technology and electronics; 

• ten-year coexistence of classical economy represented from the hot forging 
companies of the upper Canavese area with the new economy characterized by a 
greater degree of innovation, such as information technology companies and of 
the electro-mechanics of the lower Canavese; 

• presence of an environment suitable to the birth of new companies, to the 
experimentation of new technologies and innovative solutions in sectors – nano 
technologies, telecommunications, information technology, telematics, 
telecommunications - thanks to the presence of excellent research centers such as 
the Bioindustry Park Silvano Fumero, who is among the most successful cases 
among Piedmontese technology parks; 

• activation of a process of economic growth that took place in a climate of strong 
social cohesion even in moments of great difficulty and radical change, as in the 
case of the crisis of the Olivetti system; 

• presence of a virtuous legacy left by Olivetti that allowed the birth and permanence 
of niche market companies with cutting-edge technologies; 

• presence of companies that have invested in advanced technologies, positioned on 
segments of quality and included in international circuits. 

Weaknesses 

• The economic system of the territory is characterized by a strong manufacturing 
presence with small businesses more easily exposed to risks that can be tested 
during an eventual economic crisis; 

• Limited entrepreneurial drive; 

• Difficulties for many companies in implementing marketing policies of products 
especially abroad; 

• Lack of advanced services for companies: particularly difficult to fully integrate the 
manufacturing system with advanced services; 

• Slow diffusion of innovative organizational and management models in small 
companies; 

• Need to support investments and innovation; 

• Need to better inform businesses about accessible innovative financial 
opportunities; 

• Need to promote and support consortium forms and strategic alliances; 

• Need to communicate the relationship between business and territory to 
consumers; 

• The accumulated savings tend to remain locked up in savings rather than turning 
into capital for new business initiatives with consequent difficulty in transferring 
the business liquidity to the production system; 
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• Insufficient relations between companies and the Turin Polytechnic and the world 
of research and education. 

 

 

 
Figure 4: Manufacturing industry in the Canavese area 
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3. Industry 4.0 

3.1 Theoretical background 

The concept of Industry 4.0 has been conceptualized as the fourth industrial revolution 
that refers to how a bundle of partly related digital technologies will bring major 
disruptions to manufacturing industries enabling major business improvements in 
productivity and shaping current business models (Kagermann et al., 2013). 
Indeed, the digital transformation ignited by Industry 4.0 pose significant challenges for 
established firms (Warner and Wäger, 2018) and in particular for manufacturing SMEs 
given their limited financial and managerial resources, low digitalization level (Müller et 
al., 2018a) and low attractiveness for IT talents. Still, there is little empirical research that 
investigates at a company level how to deal with these challenges or has given advices on 
how to develop the capabilities needed to adopt Industry 4.0 (Schneider, 2018). 

Industry 4.0 is a widely accepted term originated in Germany in 2011 to refer to the Fourth 
Industrial Revolution. 
 
 

 
Figure 5: Industrial revolutions 
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The stages of industrial revolutions from the late eighteenth century up to the present can 
be traced to four events:  

• The first industrial revolution: starting from the eighteenth century, characterized by 
the use of machines powered by mechanical energy and the introduction of steam for 
operation production facilities;  

• The second industrial revolution: begun in the twentieth century, characterized by the 
advent of mass production and the birth of assembly lines that led to the use of oil, 
electricity and chemicals within production systems;  

• The third industrial revolution: developed in the 70s of the 22nd century, characterized 
by the use of industrial robots, computers and IT technologies for the automation of 
production processes;  

• The fourth industrial revolution, characterized by a high degree of automation and 
interconnection given by cyber-physical systems (CPS). 

CPS are integrations of computations and physical processes with embedded computers 
and networks that monitor and control physical processes, usually with feedback loops 
where physical processes affect computations and vice versa (Wang, et al., 2015). 
Frequently CPS communicate over the Internet of Things, enabling further amount of Big 
Data related to physical systems available for analysis. 

 

3.2 Enabling technologies 

The fourth industrial revolution is commonly associated with a set of technologies, defined 
as enabling technologies: Internet of Things (IoT), Cloud Computing, Additive 
Manufacturing, Big Data Analytics, Advanced Robotics, Augmented Reality and 
Cybersecurity. 
These technologies are already widespread among companies, but currently theirs 
application is still limited and sporadic, being mainly concentrated on 
industrial process control. 
Therefore this trend towards the industry digitalisation is a phenomenon that already 
influenced the entrepreneurial universe, the industry 4.0 is just the summary behind this 
revolution that has been characterizing companies all over the world for years. Therefore, 
this revolution must not be interpreted just in terms of efficiency of production processes, 
but attention must be focused on the numerous e precious opportunities that arise from 
it. Among these we can mention: The optimization of resources, the development of new 
business models, the management of the product life cycle, the reduction of time-to-
market and the possibility of knowing in real time the needs of consumers. All advantages 
arising from interconnection and integration of the entire ecosystem, thanks to the 
technologies listed above. 
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Figure 6: Ecosytem 4.0 

 

 

Internet of things (IoT) 
 
The internet of things is configured as a network of physical objects with special 
technologies incorporated that allow them to transmit data through an Internet network. 
Thanks to the application of appropriate sensors it is possible to digitize the object, making 
it capable of transmitting information in real time about its state or the surrounding 
environment, anywhere and at any time. In the manufacturing world, solutions of this type 
allow, for example, to intervene promptly in cases of malfunction. 
 
Big data analytics 
 
The elements that most characterize the fourth industrial revolution are undoubtedly the 
data; the digitization of the company causes the creation of a large amount of information, 
which must necessarily be collected and analyzed in order to become drivers for business 
decisions. Also in this case this technology allows to foresee malfunctions ex-ante and to 
monitor, control and eventually measure the performance of the production processes in 
real time. In a nutshell, the data represent the key concept of Industry 4.0 and their correct 
analysis is the fundamental prerequisite for being able to successfully implement the 
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digital transformation of the factory, as we will also see in the "Piano Nazionale Industria 
4.0". 
The present enabling technology, however, presents a criticality: as mentioned above, the 
enormous mass of data made available by the digitized company functions requires an 
accurate collection and analysis activity; without the infrastructure you risk finding 
yourself with a large amount of data in your hand without knowing how to exploit it.  
 
 
Cloud computing 
 
The Cloud is an IT infrastructure that allows the storage, retrieval and management of data 
from a shared platform between multiple users with the appropriate login credentials 
(Michele Rossi, Marco Lombardi, 2017). Therefore, through this technology it is possible 
to manage the enormous amount of data generated by the sensors characterizing the IoT 
described above. Cloud Computing is usually a service provided by third party according 
to the methods, times and costs decided by the users. The main criticality deriving from 
the adoption of a Cloud infrastructure concerns, without any doubt, data security: a 
possible data hacking can potentially cause enormous losses for the company.  
 
 
Cybersecurity 
 
The term Cybersecurity includes all the practices, technologies and procedures aimed to 
safeguard data security and defense against cyber attacks on servers, infrastructures and 
production systems (Michele Rossi, Marco Lombardi, 2017). As described by the following 
definition, IT security does not only concern the adoption of more or less advanced 
systems of antivirus and hacker protection, but also includes activities such as the 
identification of those that can be considered critical information, in order to to restrict 
access only to authorized persons and to take measures to prevent their hacking.  
 
 
Additive manufacturing 
 
From a technological point of view, three-dimensional printers do not constitute a recent 
innovation; however, their evolution over time has led to the possibility to produce any 
type of product with a reduction in waste and with a growing number of production 
materials. The opportunity to shape a physical object starting directly from a digital file, 
represents an enormous opportunity for the reduction of time-to-market, mass 
customization, and cost reduction of production and stocks.  
The main advantage of this technology consists in the possibility of producing components 
with any geometric shape, avoiding having to produce numerous components to be 
assembled at a later time. On the other hand, however, it is a very expensive technology. 
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Advanced robotics 
 
As in the case of three-dimensional printers, robots are now a widespread technology 
within companies, but advanced robotics refers to progress. This expression, in fact, refers 
to what are called CoBots (Collaborative Robots), designed with the aim of working closely 
with humans by sharing workplaces with them. 
These machines are equipped with sensors that allow them to recognize the presence of 
any operators and to stop if a collision with one of these occurs, guaranteeing a continuous 
control of the surrounding environment, drastically reducing the probability of serious 
accidents. 
We must say, however, that these robots require the intervention of a worker to be 
started, so it is necessary to train people to interface in the most appropriate way with 
these new technologies.  
The ease of reprogramming these machines allows them to be placed in numerous work 
areas, giving flexibility to production processes. 
The more the CoBots are integrated with other enabling technologies such as, for example, 
IoT, Big Data and Cloud Computing, the more it will be possible to implement the machine 
learning, that is the machine's ability to learn independently without the need to be 
constantly reprogrammed. 
 
 
 
Augmented reality 
 
Through the use of particular devices, defined as “wearable”, it is possible to view the real 
world enriched with real virtual objects that allow the operator to get hold of a mass of 
data way far than those it would have access without using these devices. 
This allows you to drastically simplify operations very complex such as, for example, 
maintenance and repairs; in fact, the possibility of visualizing detailed intervention 
methods while carrying out a critical activity represents a huge opportunity made possible 
by the following technology. 
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3.3  Piano Nazionale Industria 4.0 

The “Piano Nazionale 4.0 “ is a plan formulated by the Ministry of Economic Development 
of the Italian Republic which consists on a set of economic measures and facilities aimed 
to stimulate the development of the industry 4.0 through private investments.  
The objective of the plan is to promote investments for innovation and the 
competitiveness of businesses, especially those concerning SMEs. 
The plan is an opportunity for all companies that want to catch the opportunities 
associated with the fourth industrial revolution. It provides for concrete measures based 
on some guidelines 1: 

• Operate in a logic of technological neutrality; 

• Intervene with horizontal and not vertical or sectoral actions; 

• Act on enabling factors; 

• Orient existing tools to help the technological leap and productivity; 

• Coordinate the main stakeholders without playing a leadership role. 

The plan aims at the creation of enabling network infrastructures that can guarantee data 
security and protection, collaborate for the definition of international standards, 
innovative investments as regards research costs, growth of private investment in the 
development of enabling technologies. 
The plan has also the goal of creating skills, stimulating research through training courses 
and spreading the knowledge and  the potential of technologies for the company. 
Among the main actions envisaged within the plan, which will benefit Italian companies to 
digitalize their production processes, there are: 

• Hyper and super-amortization: incentives to companies that intend to invest in 
new capital goods, tangible and intangible assets functional to the digitalization of 
production processes; an over-valuation of 250% of investments is envisaged for 
hyper-amortization and a super-valuation of 130% of investments for super-
amortization; 

• Nuova Sabatini: investments to purchase or lease machinery, plants, equipment, 
hardware, software and digital technologies. A contribution to interest is expected 
from 2.75% to 3.5%; 

• Guarantee Fund: favor access to finance through the granting of a government 
guarantee which replaces the real guarantees provided by companies equal to 80% 
of the loan; 

• Innovation agreements: industrial research and experimental development 
projects aimed at the realization of new products, processes or services, through 
the development of one or more technologies identified in the EU; 

• Innovative startups and SMEs: for these types of businesses, simplifications in 
administrative and bankruptcy matters and some tax breaks to facilitate their 
creation have been envisaged; 

 
1 https://www.mise.gov.it/index.php/it/per-i-media/notizie/2037096-piano-nazionale-impresa-4-0-i-risultati-del-2017-e-le-linee-guida-
per-il-2018 
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• Patent Box: optional tax regime, with a reduction of Ires and Irap rates up to 50%, 
for income from intangible assets deriving from the use of software protected by 
copyright or industrial patents; 

• Research and development tax credit: stimulates private R&D spending for process 
and product innovation and to ensure greater future company competitiveness; 

• Technology transfer certification: regarding training, consultancy and technology 
transfer services to companies for when it concerns cloud, cyber security, big data 
analysis and internet of things. 

 

 

3.4  SMEs and Industry 4.0 

SMEs represent the backbone of many economies. In particular, in the European Union 
99% of the companies are SMEs, hire between 50 and 70% of the full time equivalent of 
people employed and they produce over 50 % of the gross value added (Müller, et al., 
2018). Therefore, SMEs require research that help them in dealing with this new industrial 
revolution. The academic research should not treat SMEs as small scales of their large 
counterparts and therefore using the same theoretical approaches in the context of 
Industry 4.0. Rather, it should study SMEs as a single unit of analysis considering the key 
challenges of these firms: 

1. low digitalization levels: the third industrial revolution has been mostly incomplete in 
SMEs due to organizational and structural reasons (Buonanno, et al., 2005): 
It has been shown, that in most cases, the choice of SMEs not to adopt ERP systems is 
not caused by financial constraints, but by structural and organizational reasons. Large 
companies implement such systems for process integration management and data 
management, while SMEs are more influenced by exogenous factors or temporary 
opportunities in choosing to adopt an ERP; 

2. limited financial resources (Lubatkin, et al., 2006) that limit their capacity to 
experiment with Industry 4.0: 
Larger companies have greater and more diversified resources, SMEs, having limited 
financial resources, must have the ability to reconfigure their resources and adapt 
them to priorities. 
Among SMEs, changes in business priorities will depend on their owners. In fact, family 
ownership is associated with the discretion to manage, assign, add or supply company 
resources. 
Generally, the widespread adoption and use of turnkey IT applications were much 
more motivated by limited resources (human, material and financial) than a genuine 
strategic intent (Pellettier, et al., 2019); 

3. limited managerial resources with not formalized managerial practices and centralized 
decision making (Cagliano, et al., 2001): 
The traditional technical excellence or operational flexibility of SMEs are no longer 
sufficient to promise good performance. Instead, SMEs need ever more formalised 
practices to gain competitive success, so it’s important the adoption of advanced 
management practices for SMEs. 
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Due to these challenges, SMEs risk to be drive out of the market by more advanced 
competitors (Müller et al. 2018), their products becoming commoditized, or they may be 
relegated to the role of OEM supplier, with system integrators or who manage the data 
platform in control (Porter and Heppelmann, 2014). Yet, a study already acknowledges 
that “the smaller SMEs are, the higher the risk that they will become victims instead of 
beneficiaries of this revolution” (Sommer et al. 2015; pp 1). 

Therefore, the necessity to build the required capabilities to exploit digital technologies in 
products and/or in processes is even higher for SMEs. Literature suggests the necessity to 
provide an internal integration of competencies, centralization of (already available) 
expertise (Agarwal and Brem, 2015) as well as strategic partnerships with other firms, 
industry associations and trade unions well as collaborations with higher education 
institutions (Kagermann et al., 2013). Despite these exceptions, literature has not yet 
proposed the capabilities required by SMEs to use and implement digital technologies in 
products and/or processes. 

 

 

3.5  The interplay between Industry 4.0 and work organization: The role of 
technological complexity 

The aim is to understand how industry 4.0 affects work organization, both at the micro 
level, therefore on the operators, and at the macro level, therefore on the organizational 
structure, described in terms of centralization of the decision-making process. 
There is wide evidence that technological changes often fail due to organizational 
misalignment, such as lack of employees’ empowerment to exploit the new technologies 
(e.g. Kolodny et al., 1996). 
The work organization, as previously anticipated, can be studied in two different levels: 
the micro-level and the macro-level. 
By micro-level we mean a design of the work of the individual roles in terms of: job breadth 
(also called task variety), as the number of tasks that an individual job has to perform; job 
autonomy, as the autonomy that an individual has in deciding time and methods regarding 
core activities; cognitive demand, as presence of monitoring or problem-solving activities; 
and social interaction, as the exchange of information with other individuals (e.g. Wall et 
al., 1990). The macro-level instead, typically refers to the centralization of decision making 
power and hierarchical structure (Mintzberg, 1980). 

With reference to industrial technologies 4.0 it is necessary to remember again that 
companies that implement stand-alone technologies 4.0, instead of technologies 4.0 
integrated across the different phases of the manufacturing process, do not have 
significant improvements in performance (Cagliano and Spina, 2000), the reason is that 
specific characteristics of work at the micro and macro-level might depend on the level of 
technological complexity, defined as number of technologies 4.0 implemented and level 
of integration between the different technologies. 

The results of previous research show the following relationships: 
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Figure 7:Research results (Cagliano, 2019) 

Findings show that for low levels of SM (Smart Manufacturing) technological complexity, 
the associated social system is characterized by not-empowered operators that have 
limited job breadth and job autonomy, and do mainly manual work with limited exposure 
to monitoring, control and decision-making tasks. Instead, in presence of higher levels of 
SM technological complexity, operators are empowered through higher levels of job 
breadth and job autonomy, and the cognitive demand they experience increases 
(Cagliano, 2019). 
SM technology applications can be successfully implemented only “on top” of a coherent 
re-organization at the macro-level, with organizational choices being antecedents for the 
successful implementation of complex integrated SM systems, the types of SM 
technologies implemented and their level of integration along manufacturing processes 
are key variables to include when studying the effects of SM on the role of the operator 
and the micro-level work organization (Cagliano, 2019). 
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4.  Research method 

To answer to research questions, the thesis combines quantitative and qualitative data. 
The quantitative part of the research is based on an ongoing research project called FAI 
Digital, which investigate similar topics of this thesis but with an international orientation.  

The acronym FAI Digital derives from the Digital transformation the Italian automotive 
supply-chain (from the Italian: trasformazione Digitale della Filiera Automotive Italiana). 
Coordinated by Politecnico di Torino, Collegio Carlo Alberto and the Center of Automotive 
& Mobility Innovation of Università di Venezia, the goal of the research project is to 
develop an analysis on the changes in Italian digital manufacturing. In particular, the 
research aims to understand the impact of new production technologies (including the 
different applications of robotics and related technologies, IoT, etc.) on business 
organization, work and organization of industrial sectors. The research focus on the 
automotive sector due to the importance of this sector in the Italian economy. An analysis 
of the state of digital transformation underway in the Italian automotive supply chain 
offers opportunities for understanding the phenomenon both for the actors directly 
involved, for policy makers and for society in general. The project intends to collect the 
necessary data through the FAI-Digital questionnaire to be sent to the population of Italian 
companies in the automotive sector for its compilation. 

The questionnaire developed in this research have been used to complement field 
interviews and to compare a sample of Canavese SMEs with a sample of Italian SMEs.  

 

4.1 Research design and empirical setting 

We have developed a three-step methodology that will be described in this section. 

• Quantitative research: collect the necessary data through the FAI-Digital questionnaire 
(Appendix A). 
The questionnaire is divided into three sections aimed respectively at the Personnel 
Director, Production / Factory Manager and Sales Manager. 
Part 1 - Questionnaire on human resources management - addressed to Personnel 
Directors 
Part 2 - Questionnaire on plant / business management - addressed to Production / 
Plant Managers 
Part 3 - Questionnaire on the relationship with the main customer - addressed to the 
Sales Manager. 
 

• Case study research, inductive methodology through an In-Depth interviews: A case 
study is an empirical research investigating a phenomenon within its real context 
(Denzin and Lincoln, 1994). It is a methodology particularly appropriate to cope with 
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situations where there are more variables of interest than data points and where new 
phenomena are inquired (Yin, 2014).  
Case studies are recommended in exploratory research, as they provide rich data and 
allow the investigation of contemporary managerial challenges (Yin, 2014). 
The case study protocol was not strictly followed during the interview, although we 
tried to obtain information on every topic in the protocol. 
 

• Data connection: The aim is to create a logical link between the quantitative results of 
the questionnaire and the inductive results of the interview.  
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4.2 Data collection and analysis 

 

The research was submitted to 5 Canavese companies that are part of the automotive 
supply chain. 

 

Quantitative research: 
 
We have only analysed a few questions from the questionnaire, and they have been 
divided into two broad categories, the goal was to separate the information regarding the 
technologies from those concerning organizational aspects. 

Categories: 

• Group of content related to the same variable that are coded differently 

• Categories are mutually exclusive 

 

• Technological aspects: 

 

 

Category List of technologies Question Scale Question Scale 

Automation 
and advanced 
manufacturing 

Robots Q4c-II Ratio Q4-II Ordinal 

Collaborative robotics Q4d-II Ratio Q4-II Ordinal 

Other equipment with 
programmable controls (not 
including CNC machine tools) 

Q4i-II Ratio Q4-II Ordinal 

Machine vision technologies for 
automatic inspection and robot 
guidance 

Q4e-II Ratio Q4-II Ordinal 

Digital twin / 
Virtualization 

Human-machine interfaces 
(augmented and virtual reality, 
tablets and wearables) 

Q4l-II Ratio Q4-II Ordinal 

Simulation and visualization of 
production processes 

Q4o-II Ratio Q4-II Ordinal 

Types of simulation software 
(generic - specific - both generic 
and specific) 

Q3q-II Ordinal   

Vertical 
integration and 
horizontal 
integration 

Equipment embedded with 
sensors 

Q4b-II Ratio Q4-II Ordinal 

Automatic data collection and 
integration from sensor to ERP 
level 

Q9-II Ordinal Q4-II Ordinal 

ERP module for Manufacturing 
Execution System (MES) 

Q23-II Dummy   
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ERP module for inventory and 
logistic management 

Q23-II Dummy   

ERP module for sales management Q23-II Dummy   

ERP module fo human resources 
management 

Q23-II Dummy   

ERP module for accounting Q23-II Dummy   

Traceability 
Traceability for final products Q4g-II Ratio Q4-II Ordinal 

Traceability for raw materials Q4f-II Ratio Q4-II Ordinal 
Table 1: Technological aspects 

 

• Organizational aspects: 

 

 

Category Question Scale Min Max   

Data-driven 
decision 
making 

Q10-II Ordinal 1 3 Data-driven decision making 

Q11a-II Interval 1 5 Data are on silos [reverse] 

Q11b-II Interval 1 5 Data for preventive maintenance 

Q13a-II Interval 1 5 
Rarely we use root cause data to improve the 
process 

Q13c-II Interval 1 5 
Increase of data analysis to improve the 
process 

Q13h-II Interval 1 5 
Production indicators are monitored to all 
the personell 

Process 
optimization 

Q13b-II Interval 1 5 Preventive maintenances procedures 

Q13d-II Interval 1 5 Increase of process engineers since 2015 

Q17-II Ordinal 1 3 Value stream mapping 

Empowerment 
of production 
workers 

Q15a-II Interval 1 5 Process improvements 

Q15b-II Interval 1 5 Process improvements since 2015 (reverse) 

Q15c-II Interval 1 5 Analytical skills reduction due to IT 

Q15d-II Interval 1 5 stress 

Q20a-II Interval 1 5 lean production (2015) 

Q20b-II Interval 1 5 lean production (2018) 

Q21a-II Dummy 0 1 Suggestions 

Q21b-II Ratio     Average number per operator 

Q21c-II Ordinal 1 3 Suggestion since 2015 

Q22-II Ratio     
Training in lean production/continous 
improvement (% of workers) 

Job control and 
autonomy 

Q18a-II Interval 1 5 repair and autonomous maintenance 

Q18b-II Interval 1 3 trend since 2015 

Q19a-II Interval 1 5 Authorization to stop production line 

Q19b-II Interval 1 3 trend since 2015 

Job breadth 

Q14-II Dummy 0 1 Set-up 

Q14-II Dummy 0 1 Coding machine 

Q14-II Dummy 0 1 Diagnosis of quality problems 

Q14-II Dummy 0 1 Material inspection 
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Q14-II Dummy 0 1 Quality data to improve processes 

Q14-II Dummy 0 1 
Meeting with customers to solve quality 
issues 

Q14-II Dummy 0 1 
Use of computer or tablet to input and 
monitor production data 

Q13g-II Interval 1 5 job rotation 

HR policies 

Q6a-I Interval 1 5 Long tenure workers 

Q6b-I Interval 1 5 Consulting for professional development 

Q7a-I Ordinal 1 4 Policies for workers dimsissal 

Vertical 
integration of 
data 
management 

Q12a-II Dummy 0 1 Collaboration with system integrator 

Q12b-II Ordinal 1 3 Level of customization 

Q12c-II Ordinal 1 3 Relationship 

Q11c-II Interval 1 5 Data sent to system integrators 

Q3a-I f Interval 1 5 Request for IT competencies 

Vertical 
integration of 
production 
activities Q2-II Dummy 0 1 Number of performed production processes 

Collaborative 
relationship 
with customers Q13e-II Interval 1 5 Collaborative relationship 

Table 2: Organizational aspects 

 

 

 

 

Case study research, inductive methodology through an In-Depth interviews 

 
The interviews have been codified: 
Type of codes 

• “in vivo codes” (Glaser & Strauss, 1967): codes are the wording that participants use 
in the interview  

• Constructed codes:  
- Conceptual ideas 
- Academic theory terms  
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Example: 

 

Code Quotes 

Product and 
production process 
traceability 

We have only a few products that need to be traced, 
such as the handbrake lever and other safety features. 

 

 
Data connection 
 
The codes and quotes of the interview have been inserted into the categories created in 
the first step, in this way we tried to contextualize the quantitative results of the 
questionnaire with the inductive ones of the interview, the goal is to undertake 
organizational strategies and the choices in terms of technology behind those values. 
 
 

4.3 Study cases 
 
 

 
Table 3: Study cases 

Case Size Growth Product
Position in the 

value chain

Main production 

processes

Firm 1

Small (230 employees, 

101 emplyees italian 

plant) 3 plants

20%
Metal components for braking 

system
Tier-2

Press forging, 

mechanical 

processing

Firm 2
Small (112 employees 

italian plant) 3 plants
5%

Engine brackets, various injection 

pump supports, exhaust gas 

manifolds, pulleys, bearing bushes, 

fan supports, oil sumps and engine 

blocks for small, medium and 

large displacement engines.

Tier-2

Mechanical 

processing and 

assembly

Firm 3
Small (80 employees) 1 

plant
13% Backlit keys and keyboards Tier-2

Plastic injection 

moulding

Firm 4
Small (54 employees) 1 

Plant
34%

Expanded Polypropylene (EPP) 

components and packaging
Tier-2

Plastic injection 

moulding

Firm 5

Small (250 employees, 

70 employees italian 

plant) 3 Plants

50% Electronic boards Tier-2 Assembly
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The five companies chosen for the case study are scattered around the Canavese area, 
they are all tiers-2 of the automotive supply chain, despite working in different 
manufacturing sectors, and having different dimensions. 
These companies, like others in the Canavese area, show considerable growth, despite the 
turbulent period in the automotive sector. The goal, as previously mentioned, is to identify 
the key success factors behind this growth. 
In the results section it will also be shown that these companies also present different 
levels of technological maturity. 

 

 

 
Figure 8: Study cases 
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5.  Results 

 

5.1 Technological aspects 

AUTOMATION AND ADVANCED MANUFACTUIRNG 

 

 
Table 4:Automation and advanced manufacturing 

 
 

In general, the adoption of automation and advanced manufacturing technologies is not 
particularly growing, with the exception of equipment with programmable controls and 
machine vision technologies, growing in quality departments. The use of robots is essential 
when a large production capacity is required on certain products. The case studies 
analyzed show a Canavese where each company has specialized in a particular niche of a 
sector, therefore these companies mainly offer customized products on order, which 

Category

Technology Robots Change of usage 
(2015-2018)

Collaborative 
robotics

Change of 
usage (2015-

2018)

Other equipment 
with 

programmable 
controls (not 

including CNC 
machine tools) 

Change of usage 
(2015-2018)

Machine vision 
technologies for 

automatic 
inspection and 
robot guidance

Change of usage 
(2015-2018) Quotes

Firm 1 12 low growth (5-25%) 0 not used in 
2015 10 wide growth (75-

150%) 4 significant 
growth (26-75%)

"In recent years we have invested 
4.5 million on 4.0 machines. We 

have modules designed for 
robotization, where one person 

operates two machines.We have 
added production complexity, with 
automated processing systems"

Firm 2 2 small change (+/- 
5%) 0 low growth (5-

25%) 5 small change (+/- 
5%) 0 low growth (5-

25%)

"We introduced a robot because 
the customer asked us for a very 

large order"

Firm 3 0 small change (+/- 
5%) 1 low growth (5-

25%) 0 not used in 2015 3 low growth (5-
25%)

Firm 4 1 small change (+/- 
5%) 0 not used in 

2015 2 not used in 2015 1 not used in 2015 "We have simple programming 
control systems"

Firm 5 0 not used in 2015 0 not used in 
2015 0 significant growth 

(26-75%) 1 significant 
growth (26-75%)

Automation and advanced manufacturing
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therefore do not require the use of robots. The robots were installed only in the event of 
specific customer requests, on particularly large orders. 

"Before we produced 40000 pieces of that component, then the customer asked for 
800,000 at half price, we accepted and consequently we automated the process." (Firm 
4). 

 

DIGITAL TWIN/VIRTUALIZATION 

 

 
Table 5: Digital twin/Virtualization 

 

The process of digitalisation of machinery and connection with the management system 
remains a common goal for all the companies analyzed, two companies out of five have 
already begun to assemble human-machine interface systems, so that operators can 

Category

Technology

Human-machine 
interfaces 

(augmented and 
virtual reality, tablets 

and wearables)

Change of 
usage 
(2015-
2018)

Simulation and 
visualization of 

production 
processes

Change of 
usage 
(2015-
2018)

Types of simulation 
software (generic - specific 
- both generic and specific)

Quotes

Firm 1 30
wide 

growth (75-
150%)

2 low growth 
(5-25%)

In use solutions not 
integrated with physical 
machinery (e.g. Excel, 
Arena, FlexSim etc.)

"On each machine we have 
inserted a tablet. The interface 

allows each operator to log in, and 
to enter all the information. If, for 
example, the machine stops, he 

inserts it and indicates the 
motivation and themaintenance, is 

a kind of digital card"

Firm 2 0
small 

change (+/- 
5%)

5
significant 

growth (26-
75%)

In use solutions not 
integrated with physical 
machinery (e.g. Excel, 
Arena, FlexSim etc.)

 

Firm 3 0 low growth 
(5-25%) 2 low growth 

(5-25%)

In use solutions that 
provide for the integration 

between the physical 
machine (s) and the 

modeling and / or 
simulation of its own 

behavior in the execution of 
the process

Firm 4 5
wide 

growth (75-
150%)

4
significant 

growth (26-
75%)

In use solutions not 
integrated with physical 
machinery (e.g. Excel, 
Arena, FlexSim etc.)

Firm 5 ND low growth 
(5-25%) 10

Huge 
growth 

(>150%)

In use solutions that 
provide for the integration 

between the physical 
machine (s) and the 

modeling and / or 
simulation of its own 

behavior in the execution of 
the process

"It is a product that works on board 

the machine, they track  production 

times and malfunctions of the 

machines."

Digital twin / Virtualization
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update machine information in real time, typing in case of malfunction, reasons of 
machine downtime and possible maintenance. 

 

VERTICAL INTEGRATION AND HORIZONTAL INTEGRATION  

 

 
Table 6: Vertical integration and horizontal integration  

 

 

As mentioned in the theoretical background of Industry 4.0, all the advantages of this 
evolution arise from the interconnection and integration of the entire ecosystem, it is 
therefore necessary to digitize every business process. 

Furthermore, in order to access government incentives such as those provided by the 
"Piano Nazionale Industria 4.0" it is necessary to obtain some requisites that are closely 
linked to the degree of interconnection. 

  

Category

Technology
Equipment 

embedded with 
sensors

Automatic data collection and integration 
from sensor to ERP level

ERP module 
for 

Manufacturing 
Execution 

System (MES)

ERP module for 
inventory and 

logistic 
management

ERP 
module for 

sales 
manageme

nt

ERP module 
fo human 
resources 

management

ERP module 
for accounting Quotes

Firm 1 80

Usually an operator detects the data, writes 
them on paper, and only later they are 

manually entered on a computer;Usually an 
operator detects the data and manually 

enters it on a terminal on the line / machine, 
from which the data is sent to a 

computer;Sensors on the machines transmit 
data to one of the various company 

information systems that manage the 
production activity (eg MRP) in a non-

integrated way;

Production Warehouse / 
Logistics ND HR

Accounting 
and 

management 
control

"Our next challenge is to connect 
production data to our management 

software, we need the data to go into our 
management system. To see the 

process parameters.All customers have 
a supplier portal, and we communicate 

our orders as well. There are few 
contacts with the establishments. "

Firm 2 10
Usually an operator detects the data, writes 

them on paper, and only later they are 
manually entered on a computer;

ND Warehouse / 
Logistics Sales ND

Accounting 
and 

management 
control

"We still have to connect the machines 
on the network, and insert a human-

machine interface on board the machine, 
to analyze the data, and connect with the 

office, to have access to data and 
everything else."

Firm 3 80

Usually an operator detects the data, writes 
them on paper, and only later they are 

manually entered on a computer;Usually an 
operator detects the data and manually 

enters it on a terminal on the line / machine, 
from which the data is sent to a computer;

Production Warehouse / 
Logistics ND ND

Accounting 
and 

management 
control

"We are trying to digitalize production 
from presses, but now we are stopped, 

they are long processes, we need people 
who are dedicated to this, 24 hours a 

day;
We are digitizing the order management"

Firm 4 90

Sensors on the machines transmit data to 
one of the various company information 

systems that manage the production activity 
(eg MRP) in a non-integrated way;

Production Warehouse / 
Logistics ND ND ND

Firm 5 80

Sensors on the machines send data to a 
single integrated system (e.g. ERP) which 

manages data on production, human 
resources, accounting, sales;

Production Warehouse / 
Logistics Sales ND

Accounting 
and 

management 
control

"Currently we have not yet received 
results as we have not yet finished the 
implementation, which lasted a year, it 

was a long journey and we had to adapt 
all the machines in the meantime;Now 

we are collecting data and very soon we 
will have a huge amount of data. Now we 

have foreseen the inclusion of a BI, a 
business intelligence because the data 

must also be analyzed in a more intuitive 
and efficient way possible "

Vertical integration and horizontal integration
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TRACEABILITY 

 

 
Table 7: Traceability 

 

 

Traceability represents for some a guarantee on their product, for others an obligation 
dictated by the regulations, which make you civilly responsible for your product, in the 
event that it represents an element to be verified for the vehicle’s safety. 

Also in this case the digitalization of the production process represents an optimal 
solution.  
Case 3:The company has recently started a process of manual traceability of a component, 
because the customer accused them of being guilty of a defectiveness on the final 

Category

Technology
Traceability for 
final products 

(%)

Change of usage 
(2015-2018)

Traceability for 
raw materials 

(%)
Quotes

Firm 1 80 wide growth (75-
150%) 70

"On our products there is a code that 
allows you to know the entire 

production process: when I printed it, 
when I produced it and when I 

assembled it. From this code I get all 
the information on theproduct, 

dimensions, type of steel, molding lot, 
processing lot, quality control. "

Firm 2 20 low growth (5-25%) 20

Firm 3 100 significant growth 
(26-75%) 90

Firm 4 100 wide growth (75-
150%) 100

"We have a code with a label applied 
to the packaging of tot pieces 

(according to the customer), there is a 
QR code that refers directly to the 

product code, to the lot and to those 
who packed it"

Firm 5 100 Huge growth 
(>150%) 90

"today we have batch tracking, with 
this system there will be traceability by 

product"

Traceability 
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component. In this case the presence of a digitized report of the production system, could 
have demonstrated the absence of defects on the component, without having to assign 
any manual task. 
 
 
 
 

COMPARISON WITH QUESTIONNAIRE DATA 

 

 
Table 8: Adoption of industry 4.0 technologies 

 

 

11%

11%

16%

31%

39%

41%

45%

48%

50%

55%

59%

64%

67%

0% 10% 20% 30% 40% 50% 60% 70% 80%

AGV (Automated Guided Vehicles)

Collaborative robotics

Additive manufacturing

Human-machine interfaces (augmented and virtual…

Other equipment with programmable controls (not…

Automated equipment that is not programmable

Traceability for raw materials

Machine vision technologies for automatic…

Robots

Simulation and visualization of production processes

Equipment embedded with sensors

Traceability for final products

Technologies for production data collection and…

Adoption of industry 4.0 technologies



32 
 

 
Table 9: Big enterprises vs SMEs 

 

The data to which the tables above refer is a picture of the results obtained from the FAI 
digital research in the medium term. The samples refer to 74 companies, including those 
in the case study. SMEs are companies with fewer than 250 employees, large companies 
have more than 250 employees. The percentages refer to the number of companies 
compared to the number of those that have adopted at least one technology. 

IoT of «machine» and «logistics / product», data analytics, simulation are the most 
adopted technologies, followed by Robot, machine vision, internal IoT, (non) 
programmable systems, human-machine interfaces. The use of additive manufacturing, 
collaborative robots, and AGVs is instead limited. 

As we expected, large companies are more inclined to use technologies of this type, both 
thanks to the greater resources they have available, and to the greater need, due to a high 
complexity of business processes management. 

  

2%

12%

15%

25%

35%

40%

37%

42%

46%

56%

54%

58%

63%

50%

8%

17%

58%

58%

42%

37%

75%

67%

50%

83%

92%

83%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

AGV (Automated Guided Vehicles)

Collaborative robotics

Additive manufacturing

Human-machine interfaces (augmented and virtual…

Other equipment with programmable controls (not…

Automated equipment that is not programmable

Traceability for raw materials

Machine vision technologies for automatic…

Robots

Simulation and visualization of production processes

Equipment embedded with sensors

Traceability for final products

Technologies for production data collection and…

Big enterprises vs SMEs

BIG SME
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6.2 Organizational aspects 

DATA-DRIVEN DECISION MAKING 
 

 
Table 10: Data-driven decision making 

 
 
As already anticipated in chapter 3, the data represent the key concept of Industry 4.0 and 
their correct analysis is the fundamental prerequisite for being able to successfully 
implement the digital transformation of the factory; the process of digitalisation of the 
company involves the production of a large amount of data, which must necessarily be 
collected and analyzed in order to become decisive for business decisions. The enormous 
amount of data made available by the company's digitalised functions requires careful 
collection and analysis; without the infrastructure you risk finding yourself with a large 
amount of data in hand without knowing how to exploit it. 
 
  

Category

Technology
Data-driven decision 

making

Data are 
on silos 

[reverse]

Data for 
preventive 
maintenan

ce

Rarely we 
use root 

cause 
data to 

improve 
the 

process

Increase 
of data 

analysis to 
improve 

the 
process

Production 
indicators 

are 
monitored 
to all the 
personell

Quotes

Firm 1
We base decisions mainly 

on quantitative data 
analysis

2 5 1 5 5

"Our main goal in Industry 4.0 is to have a 
digitized data reporting, in order to learn 

how to manage the data, and to use them 
as drivers of corporate choices, to 

understand how much this costs me and 
what is the index of hours of processing. 

Our next challenge is to connect this data to 
our management software, we need the 
data we need to go into our management 
system. To see the process parameters."

Firm 2

We base decisions on a 
mix of intuition and data 
analysis, the quantitative 

analysis of data has a 
secondary role though

4 2

1 (very 
much in 

disagreem
ent)

3 4

Firm 3
We base decisions mainly 

on quantitative data 
analysis

5 (very 
much in 

agreement)

1 (very 
much in 

disagreeme
nt)

3 4 3

Firm 4
We base decisions mainly 

on quantitative data 
analysis

4 2 3 4 2

"The data can be managed at various levels, 

the output data is verified by our production 

planner, who verifies that the cycle times are 

respected, updating the planned times and 

maintaining a data history for future 

planning."

Firm 5

We base decisions mainly 
on intuition or experience. 
Quantitative data analysis 

has a secondary role

3 2 3
5 (very 
much in 

agreement)
3

"Today we do data analysis, but the data we 

collect is not data that comes from the system 

integrator. Surely tomorrow we will be able 

to have much more precise data, something 

that today our system tracks, however, 

everything is left to the person who has to 

open the job"

Data-driven decision making
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PROCESS OPTIMIZATION 
 
 

 
Table 11: Process optimization 

 

 

The increase in production complexity that is characterizing the entire automotive sector 
inevitably has a strong impact on the entire supply chain, this translates into increasingly 
complex customer requests and very short delivery times, causing the need to introduce 
a greater number of process engineers. 
Customer response times (time to market) determine your competitiveness in the market. 

Also in this case the reactions of these SMEs are due to customer requests, such as the 
choice of Firm 1 and Firm 2 to implement the WCM system. 

Category

Technology

Preventive 
maintenances 
procedures

Increase 
of process 
engineers 
since 2015

Value stream mapping Quotes

Firm 1 5 5

Yes, in a systematic or particularly 
structured way (on all operational 
processes that significantly affect 

our operating efficiency)

"The data on the percentage of waste is the last 
one we look at, what is important is the whole 
time lost in the entire process, and certainly 

using the WCM theory we started to examine the 
hours of work, realizing that there were too many 

hours lost, so we worked on it. We introduced 
the OEE parameter, we are at the beginning but 
we are starting to apply this theory, we are on an 

average of 65, to start talking about WCM we 
have to get to 85"

Firm 2 3
5 (very 
much in 

agreement)

Yes, but not in a systematic or 
particularly structured way (on a very 

limited number of operational 
processes)

"Last year as a WCM project we brought a SMED"

"We have increased staff, before there were two 

engineers, now we are 4, it has doubled in less 

than a year."

"The WCM was pushed by the customer, it was 

Marchionne who also extended it to the suppliers."

Firm 3 2 4 No
"We understood by ourselves that the 

implementation of 4.0 is necessary, because the 

times given by customers are always shorter"

Firm 4 2

Not 
applicable 

to this 
establishm

ent

I don't know

"We must be very meticulous to save every tenth 

of a second possible, and this is what we try to 

teach to those who adjust the press. Now we are 

trying to insert a general monitoring at the cycle 

level, and not just a specific one for each machine"

Firm 5
5 (very much in 

agreement)

Not 
applicable 

to this 
establishm

ent

Yes, but not in a systematic or 
particularly structured way (on a very 

limited number of operational 
processes)

"I can do so much on my times and my efficiency, 

and I do it because my competitors do it as well, I'm 

forced."

Process optimization
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WORKERS 

 

 

 
Table 12: Job breadth 

  

Category

Technology Set-up Coding machine Diagnosis of quality 
problems Material inspection Quality data to 

improve processes

Meeting with 
customers to solve 

quality issues

Use of computer 
or tablet to input 

and monitor 
production data

job 
rotation

Firm 1
Production workers (eg 
assembler, plant and 

equipment drivers, etc.)

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, etc.);

Engineers and / or 
other graduates ";

Production workers 
(eg assembler, plant 

and equipment drivers, 
etc.)

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, etc.);

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, etc.);

Production workers 
(eg assembler, plant 

and equipment 
drivers, etc.)

5 (very 
much in 
agreeme

nt)

Firm 2

Production workers (eg 
assembler, plant and 
equipment drivers, 
etc.);Specialized 

specialized workers for 
whom a professional 

diploma or certification is 
required or specific work 
experience in the role (eg 
maintenance personnel, 

electricians, 
etc.);Engineers and / or 

other graduates ";

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, 
etc.);Engineers and / 
or other graduates ";

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, 
etc.);Engineers and / 
or other graduates ";

Production workers 
(eg assembler, plant 

and equipment drivers, 
etc.);Specialized 

specialized workers for 
whom a professional 

diploma or certification 
is required or specific 
work experience in the 
role (eg maintenance 

personnel, electricians, 
etc.);

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, 
etc.);Engineers and / 
or other graduates ";

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, etc.);

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, 
etc.);Engineers and 
/ or other graduates 

";

3

Firm 3

Production workers (eg 
assembler, plant and 
equipment drivers, 
etc.);Specialized 

specialized workers for 
whom a professional 

diploma or certification is 
required or specific work 
experience in the role (eg 
maintenance personnel, 

electricians, etc.);

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, 
etc.);Engineers and / 
or other graduates ";

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, 
etc.);Engineers and / 
or other graduates ";

Production workers 
(eg assembler, plant 

and equipment drivers, 
etc.)

Engineers and / or 
other graduates ";

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, etc.);

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, 
etc.);Engineers and 
/ or other graduates 

";

2

Firm 4

Specialized specialized 
workers for whom a 

professional diploma or 
certification is required or 
specific work experience 

in the role (eg 
maintenance personnel, 

electricians, etc.);

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, etc.);

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, etc.);

Production workers 
(eg assembler, plant 

and equipment drivers, 
etc.)

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, etc.);

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, etc.);

Production workers 
(eg assembler, plant 

and equipment 
drivers, etc.)

5 (very 
much in 
agreeme

nt)

Firm 5

Production workers (eg 
assembler, plant and 
equipment drivers, 
etc.);Specialized 

specialized workers for 
whom a professional 

diploma or certification is 
required or specific work 
experience in the role (eg 
maintenance personnel, 

electricians, etc.);

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, 
etc.);Engineers and / 
or other graduates ";

Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, 
etc.);Engineers and / 
or other graduates ";

Specialized 
specialized workers for 
whom a professional 

diploma or certification 
is required or specific 
work experience in the 
role (eg maintenance 

personnel, electricians, 
etc.);

Engineers and / or 
other graduates "; ND

Production workers 
(eg assembler, plant 

and equipment 
drivers, 

etc.);Specialized 
specialized workers 

for whom a 
professional diploma 

or certification is 
required or specific 
work experience in 

the role (eg 
maintenance 
personnel, 

electricians, etc.);

3

Job breadth
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Table 13: Job control and autonomy 

 

 
Table 14: Empowerment of production workers 

Category

Technology

repair and 
autonomous 
maintenance

trend 
since 2015

Authorization 
to stop 

production 
line

trend since 
2015

Firm 1 2 3 5 (very much 
in agreement)

Much more 
encouraged

Firm 2 4 4 4 Equal

Firm 3 4 3 5 (very much 
in agreement)

Much more 
encouraged

Firm 4 2 3 5 (very much 
in agreement)

Much more 
encouraged

Firm 5 4 4 5 (very much 
in agreement)

Much more 
encouraged

Job control and autonomy

Category

Technology

Process 
improvem

ents

Process 
improvem
ents since 

2015 
(reverse)

Analytical 
skills 

reduction 
due to IT

stress
lean 

production 
(2015)

lean 
production 

(2018)
Suggestions

Average 
number 

per 
operator

Suggestio
n since 

2015

Training in 
lean 

production/
continous 

improveme
nt (% of 
workers)

Quotes

Firm 1 5 1 1 3 yes yes yes 3 Increased 90

"The organization of the 
workplace has changed a lot, 

always in the WCM chapter, so 
we did training, because before 
the operator could not even read 
the drawings, now there is the 
totem, there is the drawing, the 

core defects"

Firm 2 2 2 3 2 yes No yes 3 Increased 10

"We have been working on the 

WCM for some time: maintenance, 

warehouse ordering, personal 

suggestions. Acceptance is not 

easy for the worker who has 

worked here for 40 years, it is 

easier on young people."

Firm 3

5 (very 
much in 

agreement)
4 2 3 No No No 0 Equal (+/- 

5%) 10

Firm 4
5 (very 
much in 

agreement)
3

1 (very 
much in 

disagreem
ent)

1 (very 
much in 
disagree

ment)

No No No 0 Equal (+/- 
5%) 0

Firm 5
5 (very 
much in 

agreement)

1 (very 
much in 

disagreem
ent)

1 (very 
much in 

disagreem
ent)

2 yes No No 0 Equal (+/- 
5%) 5

"We do training, now every year 

we ask the department managers 

to do hours of training on new 

technologies"

Empowerment of production workers
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Table 15: HR policies 

 

 

All the case studies show awareness of the main changes in work organization. Since these 
are family-run SMEs, they also show a strong connection with their staff, which results in 
very low staff turnover, so in these SMEs there are people who have been working there 
for more than 40 years, and it is with these that there are major problems in implementing 
these changes in work organization. 

As shown in the first table, the skills required at work are always higher, demonstrating 
the growth of the medium skills required, mainly due to the increase in IT tools. The 
increase in job rotation programs is proof of this. 

Category

Technology

Long 
tenure 

workers

Consulting for 
professional 
development

Policies for workers dimsissal Quotes

Firm 1

5 (very 
much in 

agreement)
4

We have invested in automation / 
digitization which, however, have not 

caused changes in the number of 
employees

Firm 2
5 (very 
much in 

agreement)
4

We have invested in automation / 
digitization which, however, have not 

caused changes in the number of 
employees

"The worker who has been here for 40 years is 

harder to get used to"

Firm 3 4 5 (very much in 
agreement)

We have invested in automation / 
digitization which, however, have not 

caused changes in the number of 
employees

Firm 4
5 (very 
much in 

agreement)

5 (very much in 
agreement)

We have invested in automation / 
digitization which, however, have not 

caused changes in the number of 
employees

"60% of our employees have been with us for 

more than 25 years, 30% have been here for 

over 35 years"

Firm 5

5 (very 
much in 

agreement)
3

We have invested in automation / 
digitization which, however, have not 

caused changes in the number of 
employees

"We have the disadvantage of having staff with 

us for a lot of years and the more the staff is 

used to working in a certain way and the more 

difficult it is"

HR policies
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An increase in skills also translates into increased responsibility for the worker: more 
autonomy at work, repair and maintenance tasks, authorization to stop the line. The 
growth trends shown in the second and third table confirm these statements. 

DATA MANAGEMENT 

               

 
Table 16: Vertical integration of data management 

 

 

The table shows that, wherever possible, companies look for solutions in the area, 
developing customized IT products. This is a peculiarity that in the interviews came out on 
the whole supply chain of these companies, most of these companies, where possible, 
they choose local suppliers, contributing to the development of the territory. 

  

Category

Technology

Collaborat
ion with 
system 

integrator

Level of customization Relationship
Data sent 
to system 
integrator

Request for IT 
competencies Quotes

Firm 1 Si

We define the technical 

specifications and start the design 

phase, the system integrator 

completes the detailed project, 

develops the integration and creates 

the system

We typically have a continuous 

relationship with a system 

integrator that helps us 

improve the functioning of the 

automation.

ND

3 (they will be 

necessary and will not 

be easy or difficult to 

find them)

"We chose [the MES] based on 

experience, we have a Canavese 

solution.We then did a sort of Joint 

Venture to get a customized product 

for us "

Firm 2 Si

We define the technical 

specifications and start the design 

phase, the system integrator 

completes the detailed project, 

develops the integration and creates 

the system

There are few system 

integrators that we can refer 

to and we turn to them 

alternately

1 (very 
much in 

disagreem
ent)

3 (they will be 

necessary and will not 

be easy or difficult to 

find them)

Firm 3 Si
We use solutions proposed by the 

system integrator with limited 

degree of customization

We typically have a continuous 

relationship with a system 

integrator that helps us 

improve the functioning of the 

automation.

1 (very 
much in 

disagreem
ent)

3 (they will be 

necessary and will not 

be easy or difficult to 

find them)

Firm 4 No ND ND

1 (very 
much in 

disagreem
ent)

These figures are not 

and will not be 

necessary in this 

establishment

"There is a local company that takes 

care of our IT, together we have 

created a system specifically for us"

Firm 5 No ND ND

1 (very 
much in 

disagreem
ent)

3 (they will be 

necessary and will not 

be easy or difficult to 

find them)

"We have a special system for those 

who produce electronic boards"

Vertical integration of data management
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VERTICAL INTEGRATION 

 

 

 
Table 17: Vertical integration of production activities 

 

All the companies in the case study show a high degree of vertical integration, the 
interviews have highlighted how this is a strategic choice, to develop a greater number of 
skills, and to manage all the steps of the production process of its component, offering in 
this way a complete and reduced service to its customers. 
Managing the entire production process reduces time and eliminates any communication 
defects, all factors that allow you to be more competitive, in a sector where a good time 
to market is essential. 

  

Category

Technology Number of performed productions processes Quotes

Firm 1

Main process of the plant (> 30% of revenues or employees):

- Molding processes

- Production of molds

- Tempering THF and laser 

-Assemby

-Mechanical processing

"From the 80s our company began to offer mechanical processing on the product in 

addition to the molding process"

Firm 2

Main process of the plant (> 30% of revenues or employees):

-Assemby

-Mechanical processing

Processes carried out in this establishment (but not the main 

ones):

- Tooling production

- Welding, balancing

"We have our own tooling production, nobody else does it"

Firm 3

Main process of the plant (> 30% of revenues or employees):

- Molding processes

- Plastic and rubber processing

Processes carried out in this establishment (but not the main 

ones):

- Production of molds

-Mechanical processing

-Assemby

"Since 2000 we have been managing a very large supply chain, we manage it 

because we have many suppliers that offer us services to give our customers a 

complete service. We are vertically integrated, from equipment design, to plastic 

material consultancy, to aesthetic finishes, and therefore we manage the entire 

production chain behind it. One component has many processing, painting, chrome, 

finishing, and they are all managed by our company, the customer no longer takes 

care of all these steps, there is a need for skills, so we have acquired them all"

Firm 4

Main process of the plant (> 30% of revenues or employees):

- Molding processes

- Plastic and rubber processing

Processes carried out in this establishment (but not the main 

ones):

- Production of molds

-Mechanical processing

-Assemby

"We produce our molds, it gives us a very fast time to market"

Firm 5

Main process of the plant (> 30% of revenues or employees):

-Assemby

Processes carried out in this establishment (but not the main 

ones):

- Testing of electronic boards

"We also offer the possibility of testing the electronic boards here"

Vertical integration of production activities
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ROLE OF CUSTOMERS IN NEW PRODUCTS DEVELOPMENT 

 

 
Table 18: NPD capability 

 

 

The increase in the degree of vertical integration of these SMEs often translates into 
greater responsibility in product development, in fact as these companies manage the 
entire production process of their components, the end customer consequently starts 
losing skills. 

  

Category

Technology Role in new product development Quotes

Firm 1

the responsibility for product development was 

managed entirely by the customer;you have 

participated with the client in VA / VE (Value 

Analysis / Value Engineering) activities;

"it happens that the customer is 

developing a particular component and 

therefore making proposals, but in 

general we have specific skills."

Firm 2

you and the customer and have contributed equally 

to the design;you had all the responsibility in 

charge;you have collaborated with the customer in 

the specification of the component interfaces or in 

the design of components related to the product;

Firm 3
product development responsibility was managed 

entirely by the customer;

"Since 2000 we have acquired the skills 

that before were all own by our client. If 

we were suddenly canceled, the 

customer would no longer know how to 

do it, it takes years, for example we have 

been working on painting for 19 years."

Firm 4

you and the customer and have contributed equally 

to the design;you have used the finite element 

method (FEM) or other simulations for this product;

Firm 5

product development responsibility was managed 

entirely by the customer;most of the planning was 

carried out by the customer;

NPD capability
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6.3 Summary of results 

 

TECHNOLOGICAL ASPECTS 

 

Category Results 

Automation and 
advanced 
manufacturing 

- Robots are used when large production capacities are required by the customer; 
- The Canavese companies specialize in particular sector niches, therefore they mainly 
offer customized products and do not have a great need for automation systems; 
- The data are consistent with those of the other SMEs analyzed in the FAI DIGITAL 
research 

Digital twin / 
Virtualization 

- The process of digitalisation of machinery and connection with the management system 
remains a common goal for all the companies  
- Just two companies out of five have already begun to introduce human-machine 
interface systems 
- The data are consistent with those of the other SMEs analyzed in the FAI DIGITAL 
research 

Vertical integration 
and horizontal 
integration of main 
business processes 

- Sensors and human-machine interface systems have been introduced, but the data 
connection process between these and the ERP is not yet automatic, the interconnection is 
missing 
- ERP information systems are used for almost all the main business processes (less used in 
HR) 
- The data are consistent with those of the other SMEs analyzed in the FAI DIGITAL 
research 

Traceability  

- Traceability represents for some a guarantee on their product, for others an obligation 
dictated by the regulations, which make you civilly responsible for your product 
- Not in all cases traceability is automatic, the interconnection between machines and 
information system would guarantee an automatic traceability 
- The data are consistent with those of the other SMEs analyzed in the FAI DIGITAL 
research 

Table 19: Results technological aspects 
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ORGANIZATIONAL ASPECTS 

 

Category Results 

Data-driven decision 
making 

- The data represent the key concept of Industry 4.0. the enormous amount of data 
made available by the company's digitalised functions requires careful collection and 
analysis 
- Companies show that they understood the importance of data management, despite a 
low degree of digitization, data have been already used as drivers for decisions making 
- Increase of data analysis to improve production processes and operational procedures 

Process optimization 

- Greater product complexity 
- The increase in production complexity that is characterizing the entire automotive 
sector inevitably has a strong impact on the entire supply chain, this translates into 
increasingly complex customer requests and very short delivery times, causing the need 
to introduce a greater number of process engineers. 

Empowerment of 
production workers 

- An increase in medium skills consequently requires continuous training courses for 
workers, the companies of the case seem to have perceived this need 
- Changing the organizational systems of work is much more difficult with the staff who 
have been in the company for years, it is difficult to change the mentality of those who 
have been always used to work with a specific method 

Job control and 
autonomy 

- An increase in skills also translates into increased responsibility for the worker: more 
autonomy at work, repair and maintenance tasks, authorization to stop the line 

Job breadth - Medium skills growth 

HR policies 
- Very low staff turnover 
- The process of automation / digitization does not cause a staff reduction, but only a 
change in the work method 

Vertical integration of 
data management 

- Search for customized IT solutions 
- Where possible, they choose local suppliers 

Vertical integration of 
production activities 

- High degree of vertical integration 
- Developing more skills 
- Management of the entire production process 
- Elimination of any communication defects 
- Better time to market 

NPD capability - Greater responsibility in product development 

Table 20: Results organizational aspects 



43 
 

6. Results analysis 

- What is the level of diffusion of Industry 4.0 of SMEs in the Canavese area? Which 
technologies are used? for what purposes? Comparison with other Italian firms located 
elsewhere in Italy? 
The results of the questionnaires show a low level of technology diffusion, but in any case 
consistent with the other SMEs of the FAI Digital research.  
The digitization of production and management processes is a transformation that 
requires numerous difficulties and very long times in SMEs, the impression is that they 
have already perceived the positive impacts that these technologies can have on the 
organization of work, despite the companies analyzed are still working / starting to 
integrate management systems with machines in order to obtain a digitalized data 
reporting, no one has yet figured out how to exploit it full potential, so as to make data 
analysis become the real driver for strategic decisions.  
The only data that are slightly different from the database average are in the 'DATA 
DRIVEN DECISION MAKING', in fact in the five companies the decisions begin to be based 
on the quantitative analysis of the data. This is a revolution in SMEs, because decisions are 
often driven by the intuition and experience of the entrepreneur and workers. This 
passage represents a change of culture. 
The enormous amount of data made available by the digitized company functions requires 
an accurate collection and analysis activity ( Firm 5: "this is a cultural change that must be 
made, it will take some time, we want to sensitize the management to work, we will also 
give specific objectives of efficiency to stimulate the change of mentality calibrated on each 
process, in order to sensitize the management , department heads, operators and the 
whole scale. It is clear that there is some time") therefore it needs  specific infrastructure 
and resources that a SME finds on average in a long time. 

Where a precise technology has been introduced (robot, man-machine interface, sensors 
...), the motivation has always been closely linked to particular customer requests (Firm 2: 
it has just two robots, introduced  to follow a specific customer request, which consists of 
increasing production capacity), or to increase its competitiveness in terms of production 
(Firm 3: "We understood for ourselves that the implementation of 4.0 is necessary,  
because the times given to us by customers are always shorter"). 
Besides infrastructure and resources, other factors that limit the introduction of new 
technologies are mainly related to the staff, in fact the implementation of these systems 
requires time and qualification, and the problems of introducing qualified personnel will 
be later highlighted. Moreover, we analysed family-run companies, characterized by a very 
strong relationship with the staff, which causes a low staff turnover , so they encounter 
numerous problems in transmitting the change of work methodology imposed by new 
technologies to employees of a certain age, got used to working in the same way for 30-
40 years. 
The results found show that it is still too early to be able to make an impact assessment of 
4.0 technologies on SMEs, some are at the beginning, those who are ahead have not yet 
learned how to manage data, consequently they cannot evaluate their impact. 
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While we have already answered the first question, it is now fundamental to frame the 
remaining results in order to answer the other questions: 

- As a result of this evolution, what organizational changes are required for SMEs, despite 
limited resources? 

- What are the key success factors of the Canavese SMEs? 

Through a SWOT analysis we want to identify the internal and external factors that are 
favorable and unfavorable to achieving those objectives. With this method we can ask and 
answer questions to generate meaningful information for each category to make the tool 
useful and identify their competitive advantage. 

To complete this analysis, and answer the research questions, we will use even other 
information collected during the interviews,  which have not been included in the previous 
results. 

 

STRENGHTS 
 

- Business model shaped on customer care: 
With this statement we mean a way of organizing resources, internal or external 
to the company, to ensure that daily operations support the Customer Care 
strategies and the business objectives of the Company with continuity and balance 

- Vertical integration: 
In all the cases analyzed, over the years the companies have become increasingly 
vertically integrated, adding product complexity and subtracting know-how from 
the customer (Firm 3 "Since 2000 we have acquired the skills that before were all 
own by our client. If we were suddenly canceled, the customer would no longer 
know how to do it, it takes years, for example we have been working on painting 
for 19 years."). Other advantages of this strategy, highlighted by entrepreneurs, 
are the reduction of time to market, and the elimination of any communication 
defects 

- Best practices from big firms:  
(Firm 1: “There are numerous examples of SMEs that over the years have succeeded 
in doubling / tripling the turnover, but going through this scheme: applying the 
methods of big firms in SMEs" 
The feeling of the entrepreneurs is that their growth has been driven by big firms, 
to implement their methods they can hire personnel with experience in such 
companies, letting themselves be influenced by their way of working. 
It is also necessary to exploit the opportunities for growth that the customer offers 
you, such as the implementation of WCM method 

- Willingness to enter new markets: 
The history of these Canavese SMEs is strongly linked to this ability, in fact they are 
companies that during their history, have been able to adapt to the various needs 
of market and customers (Firm 4 “One day a customer told us that polystyrene had 
just been invented, so my father went to Germany to study the product, and then 
we bought the presses to process it") 
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- Specialization of a niche: 
The Canavese is an example of a territory that has been able to found entire blocks 
of the automotive supply chain, creating an ecosystem in which each company has 
specialized in a particular sector, adding value to the final product offered, and 
creating a supply chain with a reduced time to market 

- Great influence of Olivetti's skills: 
The companies that have been successful in the Canavese area have been heavily 
influenced by Olivetti 
directly: exploiting the skills of the Olivetti outgoing resources 
indirectly: exploiting a social structure based on work culture. 
 

 

WEAKNESSES 
 

- Limited financial resources 
- Low staff turnover: 

As we already mentioned in these SMEs there are people who have been working 
there for more than 40 years, generally, young people have a better learning 
ability, therefore they manage to adapt quickly to new changes and  they are 
potentially more stimulated by technological development projects 

- Struggle to hire qualified personnel: 
The factors that influence this issue are mainly two: 
1. Less attractive than the big firm (Firm 3 “But the young resources remain few 

time with us, they receive other proposals that they do not refuse, it is not a 
question of money, but of experience”) 

2. Location far from the big cities 
These two factors are even more influential when they try to hire young staff. 

 

 

OPPORTUNITIES 
 

- Possible increase in bargaining power: 
Arising from the continuous acquisition of know-how due to vertical integration 
(Firm 3 "Since 2000 we have acquired the skills that before were all own by our 
client. If we were suddenly canceled, the customer would no longer know how to 
do it, it takes years, for example we have been working on painting for 19 years.") 

- Contacts with universities and institutions: 
Researches like these allow small and medium-sized enterprises to talk about 
themselves to institutions and universities, bringing out their problems and 
difficulties, and seeking common solutions (example: POLITO Recruiting day is 
already a solution to the problems of search for young qualified personnel, but 
SMEs must open up to these opportunities) 
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- Generational change: 
Take advantage of the generational change that is occurring in the companies 
analyzed to achieve the organizational changes required by digital evolution 

- Opportunities made available by new technologies:  
Firm 5 has opened a small research center near the Polytechnic of Turin, to attract 
young engineers, solutions like this, thanks to technology, will always be easier to 
adopt, due to greater efficiency of remote working. 

 

 

THREATS 
 

- Continuous technological progress: 
The only solution to this problem is to offer constant training programs, so as to be 
able to follow technological progress 

- Risk diversification: 
Looking at the trend of the automotive sector, it is still advisable to diversify your 
risk by opening up to new markets, or at least trying to diversify your customers as 
much as possible, avoiding that your business depends too much on a specific 
customer. 
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7.  Conclusion 

As already demonstrated, the analyzed Canavese SMEs present a degree of technological 
maturity absolutely consistent with the SMEs of other territories, it is therefore necessary 
to look more deeply into the organizational aspects of these cases in order to understand 
what are the success factors of the companies in this territory. 
The jobs lost after the the Olivetti's fall were a huge amount compared to the limited size 
of the territory involved and this phenomenon could have led to an irreversible crisis. 
Instead, a transformation process was initiated by those who were already entrepreneurs 
and by a significant number of former managers and employees who, forced by events, 
created a large number of companies both in sectors of traditional specialization and in 
new sectors. These substantial changes have occurred over such a short period of time 
that they are not clearly perceived in their complexity.  
The Canavese SME system is the result of the de-verticalization processes of the large 
enterprise: Indeed, the influence of Olivetti on these analyzed companies is heavy, despite 
its failure, whose reasons are still partly unknown, we are still talking about a Company, 
which was a precursor for the electronics and IT sector, and with the most innovative social 
structure for workers. All these skills have undoubtedly represented a valuable starting 
point for the development of these companies. 
The work culture has led to entrepreneurship in manufacturing highly specialized in 
mechanics, inevitably, after the fall of Olivetti, Canavese's successful SMEs with a business 
deeply tied to them, were able to reshape their businesses by exploiting another big 
market on the territory, the automotive one, developed by Fiat. 
Thus a new supply chain for the automotive sector was born, in a territory already 
structured to supply a big customer. This structure is the same that allowed these SMEs to 
grow continuously, integrating themselves vertically, and creating an increasingly complex 
and structured supply chain. The ability to develop into niches, and to create a complete 
supply chain, is the real key success factor of these companies. 
In the end, the results shows a surprising match up with Cagliano et. al 2001 findings,  SMEs 
operating within big supply chains can play an increasing role, only if they follow the 
standards and requirements set by the focal companies. The Canavese SMEs, always used 
to grow with their customers, are continuing to move in this direction, their growth is 
certainly driven by focal companies. In this context, the traditional technical excellence or 
operational flexibility of SMEs are no longer sufficient to promise good performance. 
Instead, SMEs need ever more formalised practices to gain competitive success. In this 
context, the strategy of applying advanced managerial methods of big firms to SMEs is 
certainly a winning strategy, also thanks to the influence it has on the whole territory. 
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