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Abbreviations and acronyms
AI - Artificial Intelligence
AR – Augmented reality
BM – Business Model
CAD - Computer-Aided Design
CEO - Chief Executive Officer
CNC - Computer Numerically Controlled
CPS – Cyber-Physical Systems
ERP - Enterprise Resource Planning
FEDER - European Regional Development Fund
H2020 - Horizon 2020
ICT – Information & Communication Technology
IoT – Internet of Things
I4.0 – Industry 4.0
MES - Manufacturing Execution System
POC - Proof of Concept
QRQC - Quick Response Quality Control
SIM - Short Interval Management
SBA – Small Business Act
SFG - Styrian Business Development
SME – Small & Medium-Sized Enterprises
SPC - Statistical Process Control
RDI - Research, Development & Innovation
VR - Virtual Reality
VSM - Value Stream Mapping
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Introduction
Reminder: Output 2 description
This brochure is an exploratory case study aimed at collecting strategies and practices implemented in SMEs
in the context of increasing digitalization, the challenges posed by this new paradigm and the practical impacts
on work, employment, skills and business models.
In this case studiy, 8 SMEs were involved in 4 countries: Portugal, Austria, France and Bulgaria (2 per country).
The method used for the study consisted of conducting semi-structured face-to-face interviews with each SME.
The interview guidelines consisted of 27 questions and several sub-questions divided into 8 main themes:
• Company profile
• Industry 4.0 transformation
• Business model evolution
• Production impacts
• Organizational impacts
• Digital Tools / IoT / CPS
• Professional support
• Results / Impacts/ Recommendations
The data collected during each interview was analyzed with the thematic analysis method which is one of the
most common analyzes in qualitative research. The method allows patterns of meaning or “themes" in
datasets to be identified, analyzed and interpreted. Qualitative data are segmented, categorized, summarized
and reconstructed in a way that captures the important concepts within the dataset inside a grid.
Through these interviews, the final goal is to identify questions and approaches, the pros and cons of each
approach, and give tentative recommendations on how the Chain Course and the new HE Curriculum could be
designed.
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Company profiles
“SMEs play a significant role in the ‘non-financial business economy’ in the EU, which includes industry,
construction, trade, and services, but not enterprises in agriculture, forestry and fisheries, as well as largely
non-market service sectors, such as education and health. In 2017 SMEs in the EU-28 generated EUR 4 156
billion added value and employed 94.8 million people. Thereby, SMEs accounted for two thirds of overall
employment and 56.8 % of overall value added in the ‘non-financial business economy’. In 2013-2017, SMEs’
added value and employment in the EU-28 increased by 15.1 % and 7.1 % respectively. As a result, SME
employment and added value in 2017 exceeded 2008 levels, by 2.5 % and 14.3 % respectively. However, the
recovery has not been shared by all Member States. SMEs in Bulgaria, Czech Republic, Denmark, France,
Ireland, Latvia, Lithuania, Romania and Slovenia have recovered with respect to added value, but SME
employment remains lower than before the financial crisis in 2008. SMEs in 6 Member States have not
recovered either with respect to employment or added value: Croatia, Cyprus, Greece, Italy, Portugal and
Spain.”
“The two sectors in which SMEs in the EU-28 performed best in recent years were information and
communication, and administrative and support services. In information and communication, SMEs generated
16.9 % growth and 21.2 % in terms of employment and added value respectively in 2013-2017. In administrative
and support services, SME employment and value-added growth amounted to 16.3 % and 22.9 % respectively
in the same period. SMEs in the large manufacturing sector could not keep up with this above average growth.
In 2013-2017 SME added value rose by 10.2 %, but growth in employment was much weaker — 1.8 %.
Furthermore, in the wholesale and retail trade, the largest SME sector, SME employment growth was more
moderate, amounting to 3.8 % in 2013-2017. In the same period, SME added value in this sector grew by 16.0
%, slightly above average growth. “
“The outlook for SMEs, as for the ‘non-financial business economy, is positive. SME employment and added
value in the EU-28 are expected to increase by 2.9 % and 8.7 % respectively in 2017-2019. In absolute figures,
SMEs in the EU-28 are expected to create around 2.7 million new jobs in 2018-2019.”
European Commission, 2018 SBA Fact Sheet and scoreboard

Class size

Number of enterprises

European Union

European Union

Number of persons
employed

Value added

European Union

Number

Share

Number

Share

Billion €

Share

Micro

22 830 945

93.1 %

41 980 528

29.4 %

1 513

20.7 %

Small

1 420 693

5.8 %

28 582 254

20.0 %

1 302

17.8 %

Mediumsized

231 857

0.9 %

24 201 840

17.0 %

1 341

18.3 %

SMEs

24 483 495

99.8 %

94 764 622

66.4 %

4 156

56.8 %

Large

46 547

0.2 %

47 933 208

33.6 %

3 166

43.2 %
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Total

24 530 042

100.0 %

142 697 830

100.0 %

7 322

100.0 %

These are estimates for 2017 produced by DIW Econ, based on 2008-2015 figures from the Structural Business Statistics Database
(Eurostat). The advantage of using Eurostat data is that the statistics are harmonized and comparable across countries. The disadvantage
is that in some countries the data may be different from those published by national authorities.

Figure 1-1: EU SMEs – basic figures
In this case studies, 8 SMEs were involved in 4 countries (2 per country): Portuguese SMEs (INTROSYS and
Erofio), Austrian SMEs (Breintenfeld Breitenfeld Edelstahl AG and BBG Baugeräte GmbH), French SMEs (SOKOA
and VENTANA Arudy), Bulgarian SMEs (MIK-BG and Atia Print).
In this chapter, some key information on the performance of SME’s in each country will be introduced and the
activity of each company will be described.

Figure 1-2: Map of SME’s interviewed

1.1 Portuguese companies
“SMEs are the backbone of the ‘non-financial business economy’ in Portugal. They account for over two thirds
(68.4 %) of overall added value and over three quarters (78.0 %) of employment, against an average of 56.8 %
and 66.4 % respectively in the EU as a whole. However, the productivity of Portuguese SMEs, calculated as
added value per person employed, is around EUR 22 000, half the EU average. In 2013-2017, SME employment
rose by a cumulated 12.6 %. The forecast for SMEs is favourable, with SME growth projected to continue in
2017-2019. An increase of 10.6 % in SME added value and 5.7 % in SME employment is predicted for the same
period, corresponding to around 144 600 new SME jobs.”
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“Portugal’s SBA performance presents a mixed picture. There are five areas in line with the EU average: ‘second
chance’, ‘responsive administration’, access to finance, single market, and skills & innovation. Portugal
performs above the EU average in entrepreneurship and environment. However, the areas of
internationalization, state aid and public procurement are below the EU average. During 2017 and the first
quarter of 2018, Portugal implemented a variety of different policy measures addressing all but one of the SBA
principles.”
European Commission, 2018 SBA Fact Sheet Portugal

Class size

Number of persons
employed

Number of enterprises
Portugal

Number

EU-28
Share

Share

Portugal
Number

Value added

EU-28
Share

Share

Portugal
Billion €

Share

EU-28
Share

Micro

828 082

95.2 %

93.1 %

1 318 685

40.9 %

29.4 %

19.6

24.2 %

20.7 %

Small

35 027

4.0 %

5.8 %

665 497

20.6 %

20.0 %

18.0

22.2 %

17.8 %

Mediumsized

5 530

0.6 %

0.9 %

533 865

16.5 %

17.0 %

17.8

22.0 %

18.3 %

SMEs

868 639

99.9 %

99.8 %

2 518 047

78.0 %

66.4 %

55.4

68.4 %

56.8 %

Large

830

0.1 %

0.2 %

709 090

22.0 %

33.6 %

25.6

31.6 %

43.2 %

Total

869 469

100.0 %

100.0 %

3 227 137

100.0 %

100.0 %

80.9

100.0 %

100.0 %

These are estimates for 2017 produced by DIW Econ, based on 2008-2015 figures from the Structural Business Statistics Database
(Eurostat).

Figure 1-3: Portuguese SMEs – basic figures (European Commission, 2018 SBA Fact Sheet Portuguese)
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1.1.1 INTROSYS
Founded: 2002
Business sector: Robotics/Automation
Number of employees: 260
Turnover 2018: 21 Million EUR
Partners: Siemens; Uninova; etc.
Awards: SME Innovation Award/COTEC 2018
Presentation: Specialized in industrial automation, IntRoSys has been operating in the international market
since 2004, and has become a reference in the field of robotic control systems, completely revolutionizing the
entire robotic manufacturing industry. At the forefront of technological evolution, IntRoSys is responsible for
software design for robots and industrial arms, with a special focus on Automotive and Aeronautics.
Currently, in addition to the products it develops, not only in the field of mobile robotics, but also in the field
of automation, the company provides training for the automotive industry and subsidiaries in Germany,
Mexico, and China, as well as several projects under development around the world. The company evolved
together with its clients and global technological development. It was created when there was a strong
implementation of the Euro Zone, in terms of the market and goods exchange, and the company seized that
opportunity. In 2004 the company worked for Ford in Spain and in 200, Volkswagen was their client. In 2011
the clients decided to go to India, and the company went with them; to Mexico in 2014; and to China in 2017.
As long as the company has clients who value the work produced, it will continue to expand internationally to
satisfy their demands.
Transformation I4.0: When the company began there was nothing about Industry 4.0, but because the
automotive industry is in the mainstream of technological evolution, the company evolved naturally in that
direction. The company's business is to prepare production lines for product development, and when the client
wants to launch a new product or explore a different location, IntRoSys is contacted to help this initiative. The
company's action begins and ends with the client's projects.

1.1.2 Erofio – Engenharia e Fabricação de Moldes
Founded: 1990/2001
Business sector: Mold making
Number of employees: 200
Turnover 2018: 15 Million EUR
Partners: Major orders are placed by the SEB Group for brands such as Rowenta (Almenha), Tefal (France),
Moulinex (France) and Electrolux (Sweden), and in the automotive business they work with customers such as
the ITW Group, for BMW, Mercedes, Volkswagen, Audi, Ford and Peugeot.
Presentation: The Erofio Group is a group of three companies: Erofio - Engenharia e Fabricação de Moldes,
S.A., Erofio Atlântico, Lda and Erofio - Investimentos Imobiliários, S.A.. This business group is headquartered
in the municipality of Batalha, Leiria district. The company was founded in 1990 and its activity has always
been linked to the manufacture of molds. Currently, with a total of around 200 workers, this business group
has grown strongly in recent years, operating mainly in the intra and extra-Community market. Over the years,
this group has developed its activities in the creation and production of molds for plastic injection and die-
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casting, for the automotive, electronics and electronic engineering industries. The Erofio Group, through its
rigor and quality, creates a positive image with its customers, some of whom are located in France, Germany,
Switzerland, the Czech Republic, Poland, Slovakia, Turkey and the USA. Acceptance in the market of molds
produced by Erofio has increased the number of orders, as a result of heavy investment in technical and human
knowledge, essential in a sector that requires the latest technology.
Transformation I4.0: In June 2001, out of necessity, it changed its legal form, giving rise to the current Erofio
- Engenharia e Fabricação de Moldes, S.A. To follow the sector’s evolution, they created a second company,
Erofio Atlântico Lda, a company dedicated to plastic injection, which was born from the need to satisfy the
needs of Erofio, S.A. customers, in the area of thermoplastic injection. In this way, it was possible to present
the customer with a final product, providing a comprehensive engineering solution for project development
and the mass production of parts. "Twenty years after production at the first plant began, the two industrial
units achieved a turnover of 14,817 million euros, of which 94% corresponds to exports". Given the effective
capacity to manage the resources of these two companies, this business group did not feel any major changes
with the financial crisis, with business going smoothly. Also, in 2001 the company decided to remove all paper
trails, creating digital communication tools on the shop floor and sharing the same database with all workers.
In 2013 the company moved to the municipality of Batalha and invested 8.5 million euros in new facilities.
With this enlargement, "The turnover of Erofio, S.A. and Erofio Atlântico, Lda rose more than 2.9 million euros.
Some 40 jobs were created in the same period. (...) A lot of jobs, given that they are highly technological
industries". The company needed to become more efficient and share the exact same project information with
all employees (even those on the production line).

1.2 Austrian companies
“SMEs contribute substantially to Austria’s, ‘non-financial business economy’. They generate 61.8 % of total
added value and 68.3 % of total employment, exceeding the EU average. SME productivity in Austria is well
above the EU average, too. These positive developments for Austrian SMEs in the ‘non-financial business
economy’ are expected to continue. In 2017/19, SME value added is expected to rise by 9.3 % and SME
employment by 3.3 %, resulting in an estimated 64 100 additional SME jobs.”
“Austria’s SBA profile remains strong and is further improving. It performs above average in four areas and is
in line with the EU average in five areas. Austria made the most progress during the current reference period
in the areas of the environment and single market.”
European Commission, 2018 SBA Fact Sheet Austria
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Class size

Number of persons
employed

Number of enterprises
Austria

Number

EU-28
Share

Share

Austria
Number

Value added

EU-28
Share

Share

Austria
Billion €

EU-28
Share

Share

Micro

289 698

87.2 %

93.1 %

718 484

25.4 %

29.4 %

35.4

18.6 %

20.7 %

Small

35 924

10.8 %

5.8 %

681 414

24.1 %

20.0 %

40.2

21.2 %

17.8 %

Mediumsized

5 320

1.6 %

0.9 %

532 554

18.8 %

17.0 %

41.9

22.0 %

18.3 %

SMEs

330 942

99.7 %

99.8 %

1 932 452

68.3 %

66.4 %

117.4

61.8 %

56.8 %

Large

1 120

0.3 %

0.2 %

895 569

31.7 %

33.6 %

72.6

38.2 %

43.2 %

Total

332 062

100.0 %

100.0 %

2 828 021

100.0 %

100.0 %

190.0

100.0 %

100.0 %

These are estimates for 2017 produced by DIW Econ, based on 2008-2015 figures from the Structural Business Statistics Database
(Eurostat).

Figure 1-4: Austrian SMEs – basic figures (European Commission, 2018 SBA Fact Sheet - Austria)

1.2.1 Breitenfeld Edelstahl AG
Founded: 1942
Business sector: Producer of stainless steel
Number of employees: 330 (250 in 2017)
Turnover 2018: 164 Million EUR
Partners: Inteco
Presentation: Breitenfeld Edelstahl is a renowned producer of high-quality stainless steel with special
requirements. The product range includes the production of raw blocks in conventional or remelted form,
forged semi-finished products for further processing, up to forged, processed steel bars. Standard materials

13

include, for example, tool steel, tempered steel, case hardened steel and stainless steel. In addition, they
produce special materials with customer-specific requirements.
Transformation I4.0: Since its creation, the company has constantly evolved: Installation of a new 50-ton
electric arc furnace (2001), expansion of the special steel plant with a second electric slag remelting plant and
the commissioning of the new 65 tons electric arc furnace (2007), commissioning of the new steelworks
(biggest stainless steel production capacity in Austria) (2009), Construction of a new processing hall and
commissioning of a modern peeling machine to increase bar steel production (2017) and more recently,
expansion of the special steel plant with a third electric slag remelting plant. For the company, the most
important driver is cost-effectiveness - the digitalization of costs / processes and production processes and the
way to do this is related to industry 4.0.

1.2.2 BBG Baugeräte GmbH
Founded: 1919
Business sector: Tools for the construction and quarrying, blast furnace and steel industry, as well as
underground mining
Number of employees: 70
Turnover 2018: 12 Million EUR
Partners: FAVRE SARL / BBG TMT AG
Presentation: BBG Baugeräte GmbH is an internationally active group of companies headquartered in
Kapfenberg/Austria. The subsidiary FAVRE SARL is located in Bezons/France. The BBG Group specializes in
products for the construction and quarrying industries, blast furnace and steelworks industries, and
underground mining. With around 70 employees, BBG develops, produces and sells low-vibration and silenced
pneumatic hammers in various weight classes. Furthermore, the product portfolio includes pneumatic and
hydraulic tap hole drilling machines for blast furnaces and non-ferrous metal furnaces, machines for repairing
tap holes in electric ovens and steel converters as well as special products for mining.
Transformation I4.0: The idea to change the processes with Industry 4.0 came up in 2017 and the first steps
started at the end of 2018 and the beginning of 2019. The motivation behind it was that the topic is on
everyone's lips and companies are constantly confronted with it. With the help of the tool "Business Model
Canvas" it was recognized that there was still potential for the current business model to reach new customers
and that digitalization can be used to support this. The company deals with the topic, not only because other
market entrants do it, but because it has been recognized that there were definitely potential to succeed in
the market.

1.3 French companies
“SMEs make a significant contribution to the French ‘non-financial business economy’. They account for 55.2
% of added value, close to the EU average of 56.8 %. Their share of employment, at 61.6 %, is somewhat
lower than the EU average of 66.4 %. The productivity of French SMEs is almost one third higher than the EU
average. The outlook for SMEs in France is favourable. Growth in SME added value is projected to accelerate
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to 6.5 % in 2017-2019. Furthermore, SME employment is expected to rise again, increasing by 1.9 % in 20172019 or around 169 900 new SME jobs.”
“France continues to maintain a balanced SBA profile, performing in line with the EU average in most of the
SBA areas. State aid & public procurement as well as skills & innovation remain the strongest areas, with
below-average performance recorded only in the areas of ‘responsive administration’ and single market.
France’s performance in all other areas is very close to the EU average. However, since 2008, strong progress
has been made in the single market area, and less, but still significant progress has been made in state aid &
public procurement, skills & innovation and access to finance.”
European Commission, 2018 SBA Fact Sheet France

Class size

Number of persons
employed

Number of enterprises
France

Number

EU-28
Share

Share

France
Number

Value added

EU-28
Share

Share

France
Billion €

EU-28
Share

Share

Micro

2 824 470

95.3 %

93.1 %

4 131 973

27.7 %

29.4 %

227.3

23.7 %

20.7 %

Small

117 494

4.0 %

5.8 %

2 803 731

18.8 %

20.0 %

162.1

16.9 %

17.8 %

Mediumsized

18 596

0.6 %

0.9 %

2 245 728

15.1 %

17.0 %

139.7

14.6 %

18.3 %

SMEs

2 960 560

99.9 %

99.8 %

9 181 432

61.6 %

66.4 %

529.1

55.2 %

56.8 %

Large

4 089

0.1 %

0.2 %

5 713 171

38.4 %

33.6 %

430.0

44.8 %

43.2 %

Total

2 964 649

100.0 %

100.0 %

14 894 603

100.0 %

100.0 %

959.1

100.0 %

100.0 %

These are estimates for 2017 produced by DIW Econ, based on 2008-2015 figures from the Structural Business Statistics Database
(Eurostat).

Figure 1-5: French SMEs – basic figures (European Commission, 2018 SBA Fact Sheet - French)
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1.3.1 SOKOA
Founded: 1971
Business sector: Professional seat specialist manufacturer
Number of employees: 260
Turnover 2018: 46 Million EUR
Partners: Eurosit, Genexco, Sellex, etc.
Presentation: SOKOA is the seat solution specialist and the French leader in office chairs. It designs, develops
and manufactures seats for companies, professionals and communities. SOKOA was formed from a
development project intended to help create jobs in the Basque Country by promoting a public savings plan
or “crowdfunding". During its growth, SOKOA embarked on an external growth policy by acquiring companies
in Europe around its business. Its aims are to strengthen its know-how, extend the range of products and
specially access complementary markets.
Transformation I4.0: In the beginning, the company was an office chair distributor, but for the last 10-15 years,
SOKOA has turned into the design and production of seats. Currently, 63% of turnover is achieved with its own
products. Following this transformation, SOKOA wishes to industrialize. A strategic development plan was set
up in 2013. The idea was to implement industrial investments with a logic of continuous improvement,
developing industrial performance and improving working conditions.

1.3.2 VENTANA Arudy
Founded: 1938
Business sector: Light metal foundry
Number of employees: 160
Turnover 2018: 14 Million EUR
Partners: 7 subsidiaries
Awards: Awarded by Airbus Helicopter for outstanding industrial performance during the 2018 Helitech Show
in Amsterdam. In January 2019, VENTANA is labeled "Vitrine industrie du futur" by Alliance Industrie du futur.
Presentation: VENTANA Group is located in France, Austria and Sweden, and consists of 7 companies divided
into 2 units: mechanical and foundry. Ventana Arudy (historically named Fonderie Messier) has been part of
the Ventana group since 2008. This site is expert in precision sand casting and producing large sized complex
castings in aluminum and magnesium alloys mainly for the aerospace sector.
Transformation I4.0: In 2010 a collaborative project was set up to allow the company to enter Industry 4.0.
The levers were double, an external lever and an internal lever. The external lever concerned customers and
their visions of the foundry: old trades, unreliable, very long turnaround time. The internal lever was related
to retirements and new employees’ attractiveness: dependence on operators, loss of know-how, working
conditions. The company therefore needed to propose new and digital processes, in order to keep its
customers, get new markets and find solutions to capitalize on skills and share them in a more reliable way. In
2019 two collaboratives projects were underway, focussing on operator assistance and an environmentally
friendly process.
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1.4 Bulgarian companies
‘‘SMEs are the backbone of the Bulgarian ‘non-financial business economy’. They account for 65.2 % of added
value and 75.4 % of employment, well above the EU average of 56.8 % and 66.4 %, respectively. Bulgarian
SMEs employ 4.4 people on average, against 3.9 in the EU as a whole. Bulgarian SMEs generated sharp
value-added growth of 60.5 % in 2011-17. The increase was especially strong in micro firms, with added value
rising by 83.9 % within the same period. After a prolonged downturn starting with the 2009 crisis, SME
employment bottomed out in 2013, gradually rising afterwards, contributing to moderating overall growth of
4.1 % in 2011-17. More recently, in 2016-17, SME employment increased slightly, by 1.1 %, and SME added
value rose by 3.6 %. In 2017-19, SME added value is forecast to increase by 15.1 %. Likewise, SME
employment is predicted to increase by 3.1 % within the same period, corresponding to around 46 500 new
SME jobs.”
“Bulgaria’s SBA profile shows a performance that is below the EU average in several of the SBA areas. In
particular, the results show that the country’s weakest performance is in the areas of entrepreneurship,
‘responsive administration’, environment and skills & innovation. State aid & public procurement, access to
finance, single market and internationalization perform in line with the EU average. However, Bulgaria’s
strongest performance is in the area of ‘second chances’, where the country has scored above the EU average
in both the current and previous reference period. Since 2008, the country’s performance in access to finance
and ‘second chances’ has improved.”
European Commission, 2018 SBA Fact Sheet Bulgaria

Class size

Number of persons
employed

Number of enterprises
Bulgaria

Number

EU-28
Share

Share

Bulgaria
Number

Value added

EU-28
Share

Share

Bulgaria
Billion €

Share

EU-28
Share

Micro

309 050

91.5 %

93.1 %

586 140

29.7 %

29.4 %

5.5

21.3 %

20.7 %

Small

23 734

7.0 %

5.8 %

474 078

24.0 %

20.0 %

5.8

22.4 %

17.8 %

Mediumsized

4 316

1.3 %

0.9 %

427 087

21.6 %

17.0 %

5.5

21.5 %

18.3 %

SMEs

337 100

99.8 %

99.8 %

1 487 305

75.4 %

66.4 %

16.8

65.2 %

56.8 %

Large

649

0.2 %

0.2 %

485 486

24.6 %

33.6 %

9.0

34.8 %

43.2 %
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Total

337 749

100.0 %

100.0 %

1 972 791

100.0 %

100.0 %

25.7

100.0 %

100.0 %

These are estimates for 2017 produced by DIW Econ, based on 2008-2015 figures from the Structural Business Statistics
Database (Eurostat).

Figure 1-6: Bulgarian SMEs – basic figures (European Commission, 2018 SBA Fact Sheet - Bulgarian)

1.4.1 MIK-BG
Founded: 2003
Business sector: Manufacturing of upper garments (not for working)
Number of employees: 41
Turnover 2017: 0.6 Million EUR
Presentation: MIK-BG Ltd is a Bulgarian small-sized enterprise founded in 2003. Its main activity is the
production of garments for women: shirts, blouses, skirts, dresses and uniforms. The estimated production
capacity of the company per month is about 3000 items of clothing, depending on the complexity and the
model of the product. When subcontracting services are used, monthly production reaches 5000 items. The
company works with local and international agencies, as well as partners for world-famous brands in the
fashion industry, such as: CAROLL, Kenzo, Guess, Chanel, Diplodocus, SANDRO, Cacharel, Vanessa Bruni,
Madame a Paris, Tara Jarmon, Maison Kitsune and many others. The company’s clients also include airports,
hospital, restaurants and pizzerias, fast food chains and travel agencies. The company aims to be the first
manufacturing enterprise in the clothing industry in Bulgaria to fully digitalize its production cycle and work
processes.
Transformation I4.0: Through the implementation of numerous internally financed and EU-funded projects,
the company started to digitalize its production and work processes, thus meeting the Industry 4.0 criteria.
The first step towards digitalization was taken in 2015 when the company was funded by the EU to introduce
automatic machines and systems to be interconnected in order to make the production process more efficient.
Through its investment in new automated equipment and software that will allow for further Industry 4.0
transformation, MIK-BG aims to achieve the following results until 2023, which are based on economic
evaluation and the company’s business plan: increase in cost efficiency by 19% compared to 2016, decrease
in the use of raw materials by 16.7% per item of clothing, double production.

1.4.2 Atia Print
Founded: 1994
Business sector: Printing of other publications and printed products
Number of employees: 23
Turnover 2018: 0.7 Million EUR (5% revenue growth on an annual basis compared to the previous year)
Presentation: Atia Print Ltd. was founded in 1994 in Sofia. Atia Print Ltd. is a well-known brand in the field of
wide-format digital printing. The company is one of the founding members of the Bulgarian Association for
Contemporary Graphics and Printing (BASAG), today called FESPA Bulgaria. It provides an extremely rich
portfolio of services in the field of polygraphy. The activity of Atia Print Ltd. is focused on two main
complementary directions:
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1. Wide-format digital printing and all related processes - prepress, printing, finishing, assembly. This
activity is targeted at advertising agencies and end-users (such as SMEs, large enterprises).
2. Full customer service, including design, prepress, printing; production of promotional products and
materials; advertising media. This part of the business is aimed at end-users.
The products and services provided by the company include: transport advertising, billboards, layout of
commercial and exhibition areas, production and installation of illuminated advertisements; design and
production of banners, flags, plates and mock-ups, and construction of structures (profiles) and others.
Transformation I4.0: For many years, Atia Print Ltd. has been connected to an innovative IT company, which
has contributed to the initiation of several changes in the digitization process. In this regard, it could be claimed
that the transition to Industry 4.0 started for the company 20 years ago. In the beginning, it was a microenterprise with a 10 members of staff, then with the expansion of its activities, the staff grew over the years
ranging to between 25 and 45 on average, depending on the workload in the medium term. Atia Print's long
history is characterized by the desire of senior management to maintain stability and an upward trend in
revenue growth, as well as constantly striving to diversify services offered through the introduction of new
technologies and the development of key employees.

1.5 Company profile representativeness
For this study, SMEs selected are very diverse. There are young companies (e.g. 2003) and older ones (e.g.
1919), small (less than 50 employees) or medium-sized (around 200 employees) working in different fields and
business sectors: automotive, aerospace, textiles, robotic manufacturing industries, electronic engineering
industries, construction and quarrying industries, steelworks and office chairs.
Company
Name

Country

Business Sector

Number of
employees

Turnover 2018
(Million EUR)

INTROSYS

Portugal

Robotics/Automation

260

21

Erofio

Portugal

Mold making

112

15

Breitenfield
Edelstahl AG

Austria

Producer of stainless steel

330 (250 in 2017)

164

BBG
Baugeräte
GmbH

Austria

Tools for construction and quarrying, blast
furnace, steel industry, underground mining

70

12

SOKOA

France

Professional seat specialist manufacturer

260

46

VENTANA
Arudy

France

Light metal foundry

160

13

MIK-BG

Bulgaria

Manufacturing of upper garments

41

0.6

Atia Print

Bulgaria

Printing of other publications and printed
products

23

0.7
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Figure 1-6: Companies interviewed

Company categories

3
5

Small

Medium-sized

Figure 1-7: Interview company categories
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Methodology and good practices
2.1 I4.0 transformation
2.1.1 Executive team and employees: Instigator of this transformation
One of the first difficulties encountered by SMEs in deploying I4.0 is the lack of leadership. In many cases,
business leaders are afraid of the potential impacts generated by its changes (uncertainties about return on
investment, fear of disruption, impact on production etc.).
The involvement of a company’s head is therefore essential to ensuring the success of this transformation.
The executive team must be a driving force in this evolution. Among the companies interviewed, an employee
is often appointed as “Innovation manager 4.0” (director, Chief Executive Officer (CEO), product manager).
However, the transition to an industrial strategy 4.0 cannot be done without the involvement of employees.
Collaboration with employees must take place from the first stages, at the time of the first reflections. The
companies interviewed are unanimous: there can be no successful transformation without the support of
employees. All employees must feel concerned by this transformation.

“If the company management doesn’t have a desire to change and especially improve employees’
working conditions, it is useless to try. “

2.1.2 Road map/strategy
To ensure that they achieve their goals, several companies have put in place a roadmap or a global strategic
plan for the next 15 to 20 years. The creation of a roadmap has several benefits:
✓ Define and validate their vision for the future
✓ Build a clear industrial culture for the company
✓ Define continuous improvement approaches in the coming years (technological and organizational
approaches)
✓ Plan priority actions on a timeline
✓ Establish checkpoints to evaluate the progress of transformations carried out and then verify that the
company has achieved its goals (timetable of activities to be undertaken to facilitate the process and
indicators to follow in the years ahead)
To build their roadmap, several approaches have been used according to the companies:
• Support by a research institute
•

Support by professionals in the field

•

Analysis of the Business Model CANVAS results. The Business Model CANVAS is a tool to make an
inventory of the economic model of a company
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•

Implementation of the Value Stream Mapping (VSM) method

The VSM method is a lean-management method for mapping processes. The purpose of this mapping is to
illustrate, analyze and improve the steps required to deliver a product or service. As a key element of the Lean
methodology, VSM examines the production steps and information flow of a process, from the starting point
to delivery to the customer. This tool focuses on working on a whole and not a part: on a production line, the
VSM focuses on the whole production and not just a machine. It is used in the product development processes
to reduce cycle time and identify improvement opportunities. It also provides a quick and easy way to visualize
all value-generating activities and eliminate waste-generating activities.
The company that implemented this methodology aimed to determine the longest steps in its manufacturing
process. The goal is to highlight key points that need to be improved and then integrate them into its roadmap
while maintaining continuity in production.
Companies that have not developed a strategy or roadmap related to Industry 4.0 have nevertheless tried to
analyze the opportunities, risks, advantages and disadvantages that stem from its adoption. One company has
set up a quality management system in accordance with ISO 9001: 2015, in which it sets annual quality
objectives that it strives to achieve during the year. For each of its quality objectives, responsibilities, actions,
deadlines and resources are associated.
The creation of a road map/global strategic plan seems to be a key point for structuring future investments,
identifying expected benefits and anticipating the organizational changes that will be made. However, their
implementation within SMEs is not systematic, even if actions are taken in this direction.

2.1.3 Business Model
The creation of a road map seems to be a key point for SMEs, but on the other hand, changing and innovation
with their business model (BM) is not a priority.
A business model is usually used as a tool to help entrepreneurs to capture, visualize and define their business
idea in a way that reflects the fundamental values of the product or service provided to the client. Despite
technological investments, process and organizational innovation, only a few of the SMEs interviewed updated
their business model. To modify its business model, one company used the results of the "Business Model
CANVAS". This strategic management tool can be used to document existing business models. It is a visual
chart with elements describing a company's or product's value proposition, infrastructure, customers, and
finances. It helps companies in aligning their activities by illustrating potential trade-offs.
Another company called on an external ICT consultant (Information & Communication Technology) specializing
in the development of customized digital solutions.
The business model must be modified when the company reaches a high level of customization of its services
and when it becomes able to open up to new markets and new customers. Consequently, innovating the
business model is essential in the context of a I4.0 transformation, but it seems that implementing or modifying
it is complex for SMEs.
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2.1.4 Circular economy approaches
This is an SMEs desire to pay attention to the ecosystem, standards and societal responsibility. Several
companies have put in place solutions to reduce their resources and their impact on the environment (No
paper trail, energy savings, recycling materials or paper, use cardboard rather than plastic, etc.). One company
is currently offering the possibility of returning irreparable tools and either reprocessing them: the raw
materials for tools that are no longer usable serves as the starting point for new products. From two
irreparable tools, a new one is created. In parallel, unnecessary components are disposed of in an appropriate
and controlled manner. Another SME has the same goal in using recyclable raw materials in production
(internal resources reuse).
The energy, environment and circular economy components are not identified as levers of immediate
competitiveness by SMEs. Companies consider themselves competent regarding regulations in force. The
behavior of SMEs will evolve in relation to national and international legislation.

2.2 Financing and external help
2.2.1 Funding provision
The main problem for SMEs to turn into I4.0 is funding. In fact, companies must be able to provide available
resources (human or material) and carry out POCs (Proof of concepts) to promote innovation. However,
financial resources are also needed to ensure constant maintenance of a comprehensive range of databases
and information that the company operates, as well as the systems implemented requiring constant updates
to function efficiently, which is costly. Developing a financing plan is therefore a key point.
Out of 8 companies interviewed, two are financing their own I4.0 transformations. All the others are partly
financed by European funds or regional funds through grants or collaborative projects (figure 2).
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SMEs interviewed: Funding
Provision

25%

75%

Self-financing

Mixed financing by European/regional funds and self-financing

Figure 2-1: SMEs interviewed, funding provision
Examples of grants: Styrian Business Development (SFG) is a Business Development Project in the Austrian
province of Styria. As a regional business promotion agency, the role of the SFG is to develop and consolidate
the Styrian economy.
In France, the program called "Industrie du Futur", supported by the French regions, set up 2 loans for SMEs
and ETIs. The French Fab grant, called “Growth”, supports increased production capacity (e.g. new product
marketing or new production processes based on I4.0 technologies). The French Fab grant called “Future
technologies & Uses”, aims to modernize the production tool.
Through the Horizon 2020 (H2020) program, a funding program for research and innovation in Europe, SMEs
can benefit from different financing opportunities:
• Access to at-risk financing: The European Union promotes business innovation with economic
growth.
•

Access to financing for projects carried out by a single SME: This funding is intended for
innovative SMEs with a strong ambition to develop, grow and internationalize. It aims to finance
strategic projects without competition in order to consider the needs of SMEs.

•

Participation in collaborative projects: These programs allow SMEs to participate in RDI projects
(Research, Development and Innovation) in the field of generic and industrial technologies (e.g.
advanced materials and advanced production systems, health, resource management, etc.).
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In addition to providing financial support, participating in collaborative projects allows SMEs to develop their
professional network. This is essential for setting up projects and obtaining more investment. In this way,
companies can work on different themes according to their need in the field of I4.0.
As part of these collaborative projects, one company promotes collaboration, especially with start-ups rather
than big companies. According to the company, as SMEs, start-ups are often more open-minded and flexible
to address the needs of SMEs than medium-sized and large companies. Nevertheless, one company reported
that these funded projects are usually "too slow" for the company's rapid progress.

"Creating partnerships with other companies is absolutely necessary especially in the digital and I4.0
field. Consequently, we need external help. "
"Developing a network with partners that come from different sectors is essential. It's a virtuous
circle, the more projects you do, the more you meet people in the field. "
“The company has relations with several partners and universities. Today, it is not possible to work
without collaborating with someone else. Customers are the most important partners.”
Following interviews, access to external financing seems essential to deploy innovation and modernization
initiatives within companies. However, SMEs are not always aware of EU programs aimed at boosting SMEs
management capacity (grants or collaborative projects). Furthermore, they often find it difficult to identify
appropriate funding that really meets their needs. SMEs should be better advised on existing financial support.
Being part of collaborative projects or setting up collaborative projects seems to be an effective way to develop
a strong professional network and finance I4.0 initiatives. To follow on from Horizon 2020, a new program
called “Horizon Europe” will start in 2021 with a budget of 100 billion euros.

2.2.2 External help
In addition to financial support, some companies have received external help either from universities with I4.0
and IoT experts or from consultancies (specialized in business performance or the development of
personalized digital solutions).
It was through the "Usine du futur" program that the two French SMEs interviewed were examined by a
consultancy firm specializing in operational excellence. This pre-diagnosis, 100% funded by the New Aquitaine
Region and European Funds (FEDER), aims to determine the level of maturity of French companies in the field
of I4.0 and make suggestions. This diagnosis was therefore based on the following themes:
• Performance of industrial organization (flow, quality, productivity, improvement in working
conditions, management, level of skills)
•

Production technologies and digital solutions

•

Energy and environment

For the two French SMEs, this diagnosis was particularly appreciated since it :
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✓ Provided the external point of view of experts (fresh and critical perspective)
✓ Allowed companies to conslidate in terms of their strategic plans
✓ Improves methodological points
✓ Gives credibility to ongoing and future projects

"When we are alone, we lack points of reference and comparison, so having an external point of
view helped us a lot."
"This gives credibility to our future projects in the eyes of the board of directors in order to obtain
budgets."
To modify its business model and make it compatible with I4.0 technologies, one SME used external ICT
consultants specialized in the development of personalized digital solutions. This company also used
professional help from consultancy firms to successfully set up and finance European projects.
Another example of external support concerns the Austrian SME which has collaborated on digitization
projects with the JOANNEUM University of Applied Sciences. They are currently working on three joint
projects. On the one hand, the development of a digitization roadmap, on the other, the development of a
sales application for distribution partners and, finally, an innovative project that integrates augmented reality
(AR) technology. These projects are partly the result of the university's contribution. When the company
visited the Smart Production Lab for the Industrial Engineering degree program, it was able to receive support
for its innovation projects at both the organizational and technological levels.
It seems that external help by professionals (universities, expert consultants, etc.) is essential for introducing
I4.0 and inducing changes (European project preparation, diagnosis of maturity in the field of I4.0, modification
of the business model, creation of a road map, etc.)

2.3 Technological approach
2.3.1 Investment in technology
Company investments differ according to their road map. To optimize its product line, one SME has chosen to
integrate “Add-on systems” into its key manufacturing operations in order to create a digital chain. These
“Add-on systems” are data acquisition systems, dematerialized manufacturing, digital radiography consisting
of AI software, CNC machines (Computerized Numerically Controlled) and SPC tools (statistical process
control), also known as control charts that are used to determine if manufacturing is under control. The new
production line guarantees repeatability and reproducibility while reducing production times.
Several companies have also invested in innovative technologies, such as 3D printers (additive manufacturing
machines) and scanners for quality control. These investments have allowed SMEs to increase their
productivity, open up to new markets and better satisfy their customers.
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For SMEs, it is also important not only to focus on the production line. Investments can be on production’s
upstream phases to promote communication with customers (e.g. simulation software, virtual reality (VR)
implementation for sales support). One company has implemented an internal file transfer system (FTP - file
transfer protocol) allowing clients to transfer files directly to the company.
Other companies have made investments related to employees' needs, such as the expanding their buildings
to give confidence in the company’s capacity to grow, purchasing machines to improve working conditions
(cobot, i.e. robot to avoid carrying heavy loads), augmented reality (AR), solutions for operations, automatic
measures for maintenance and repair, voice assistants, 3D animation for automated and modular CAD
(Computer-aided design), to facilitate employees’ work).

"The idea was to focus not only on technological solutions, but also on the human aspect, otherwise
this could create staff acceptability problems. "
Companies must be proactive and interested in new technologies (artificial intelligence, machine learning,
robots, new manufacturing processes etc.), preparing new products that may benefit the clients' quality or
production and process systems. For the SMEs interviewed, it is important that customers are involved in their
technology investment projects. To promote innovation, companies are setting up:
• Prototypes (internally or externally with service providers)
•

Technology intelligence (trade fairs, exhibitions in order to be informed about the latest trends
and to inspire their investments, as well as meet other manufacturers)

•

Testing all new ideas for new products services or means to improve their activities (e.g. testing
periods, within which all employees affected by system changes will be able to work with the
updated version and provide feedback on how to further improve the system)

•

Plant virtualisation, i.e., simulating the environment in which the procedure that is being planned
will really work

Working with robots, which sometimes belongs to industry 3.0 is not enough. Industry 4.0 aims at establishing
cyber-physical systems (CPS) and structured data networks at shop-floor level, connecting production line
components and allowing them to be controlled from anywhere on the planet, as long as you have access to
big data. We therefore need collaborative robots, which are able to interact with people in the same space.

2.3.2 Data exploitation
All new equipment must be able to transfer data for exploitation. In each company the first steps were to
implement an Enterprise Resource Planning (ERP) system for the integrated management of internal
processes. Thanks to the system they managed, they achieve digitization in several processes such as inventory
management, financial flows, trade, production monitoring, etc.
Several companies have invested on IT stations on workstations or in a Manufacturing Execution System (MES)
in addition to their ERP systems. The MES is a computer system aimed at collecting real-time production data
of all or part of a factory or workstations.
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ERP or MES systems allow the following:
✓ Real-time tracking production processes (errors, produced output, machines, etc.)
✓ Real-time monitoring orders for all customers (history orders for each client and analysis of their
specific preferences and complaints)
✓ Real-time monitoring the workload of each machine
Data exploitation and interconnectivity between machines have numerous impacts:
✓ Greater productivity
✓ Less errors
✓ Faster and easier recording and storage of information
✓ Highlighting organizational anomalies
✓ Greater coordination (optimized way to manage all processes in the company)
✓ Cost transparency and cost awareness for different products
✓ Reduction of costs regarding production
✓ Further customize the service/product
✓ Allows each employee to know what to do, what has already been done and what still needs to be
done (and how)
✓ To relieve employees in production and minimize media discontinuities (with the consideration that
transmission error can be ruled out)
For one company, all technological investments were related to the need to grow independently of the human
factor (fewer errors to occur and respond to the lack of qualified and competent personnel). Through terminal
devices and communication ports, the data for working habits, absences and the implementation of each
employee were gathered relating to the human resources management software introduced by the company.
This also connects a mobile hub to the devices and the computer where the software runs. In this way, the
data was managed in real time and worker productivity rate analysis was developed. This allowed a prognosis
of the production rate to be developed and optimized. The impacts of the transformation were the reduction
of errors in production and allowing for a continuous and uninterrupted process leading to shorter production
periods and less production waste.
Most SMEs use a cloud solution or their own system (the clustered database and the Datawarehouse on an inhouse server). However, one of the most important challenges is the implementation of solutions to avoid
cyber threats. Several companies set up cyber security systems (tools that combine network protection, policybased content filtering and automated encryption in a single solution) or firewalls to secure their servers.
Access to structured data networks via digital means is today's biggest challenge. Artificial Intelligence and
high-capacity computers, as well as cloud computing, open up new possibilities in the framework of this
circular economy. However, controlling and analysing data requires a minimum amount of knowledge. SMEs
do not always master these skills internally and especially regarding interconnectivity between machines. They
must therefore call on external service providers (e.g. professional support from consultancy companies in
relation to the development and updating of the ERP system), develop in-house training or resort to specific
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recruitment. Another negative aspect is the maintenance of equipment that requires constant updates and
significant financial resources, which is complicated, especially in the case of small businesses.

2.4 Organizational approach
Among the key points highlighted by the companies interviewed, employee involvement seems fundamental
for a successful I4.0 transition. In order to do this, companies tried to change their organizational methods,
workstations and employees’ skills. In this part, we will detail the organizational choices made by companies
and their impacts.

"If you improve the well-being and working conditions of your employees, you will naturally improve
their performance in the company."

2.4.1 Organizational evolution
To achieve operational performance, more than half of the companies interviewed propose lean management.
As part of this lean approach, two companies have implemented the 5S method. It is a workplace organization
method that uses a list of five Japanese words that can be translated as "Sort In order,” "Shine", "Standardize"
and "Sustain". It aims to create and keep the workplace organized, clean, safe and efficient. The 5S method is
a participative approach requiring employees’ involvement. Results are measured both in productivity and
staff satisfaction:
✓ Clean working environment
✓ Improved safety (less accidents)
✓ Better communication
✓ Greater productivity and efficiency
✓ Enhanced company brand image
✓ Customer confidence
Other lean management methodologies have also been implemented in companies:
• SIM (Short Interval Management): This is a lean management tool for communication. This
method proposes daily meetings to anticipate problems that can prevent the achievement of its
objectives. The topics discussed in meetings are related to performance (productivity, quality,
safety), as well as the evolution of projects.
• Visual Management: This method is used to help dissemniate information and objectives to
employees through a visual table. It provides a global vision of a department’s activity.
• QRQC management (Quick Response Quality Control): QRQC is an approach that solves
anomalies and problems (quality, production / operations, maintenance, etc.) at the place where
they occur, by the people who detect them or suffer. It is based on real facts and concrete data
(objective measurements) and must be used in a very short time frame. QRQC can be applied both
in industry and in the tertiary sector. It allows to a continuous improvement process to be
developed within the company. There are multiple objectives: empower and develop the
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•

autonomy of teams, time-savings for management (fewer meetings), greater reactivity to solve
problems as soon as they appear, etc.
Participative innovation: This method aims to place a suggestions board in the middle of the
workshop. Each employee can express problems or solutions to be developed. The company that
has implemented this methodology also offers a reward for the best idea each month.

"We realized that there was a difference between the intended direction and employee perception,
so it was important to quickly deploy team briefs."

2.4.2 Evolution of workstations
Regarding workstations, most of the companies interviewed invested in digitizing and automating
workstations, including tablets, computers, mobile hub, management software, ERP software or digitally
connected departments. Employees have access to dematerialized documents and data acquisition is
automated in the ERP system. This automatization provides greater mobility, quicker integration and lower
employee training times.

“Employees are more mobile as they are digitally connected, they can perform their tasks from any
place.”
“Employees have a positive attitude with regard to technological changes, especially when it helps
them save time.”
To facilitate the integration of its new tools, one company has put in place the concept of a “referent” (point
of contact) (computer “referent”, logistic “referent”, technical “referent”). Their role is to assist employees
with getting to grips with and accepting all these new devices. Furthermore, for each innovative project, a
volunteer employee is appointed "project manager".
Another company decided to create a “multi-disciplinary team” made up of engineers and technicians able to
manage the evolution of projects. Their role is to make the link between the production planning department,
development and production, as well as to create cross-disciplinary working groups to get employees involved
in developing new solutions.

2.4.3 Developing employees’ skills
For all the companies interviewed, there is a desire to improve employees’ skills at the same speed as the
evolution of the company. The technical investments carried out by companies (advanced materials and
advanced production systems, robotics, software, applications, etc.) require training for employees.
Different solutions exist (technical and emotional training):
• Internal qualifications
• Continuous training by external organizations
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• Personalized training
• Digital training platforms that can be accessed from anywhere in the cloud
• Professional events and fairs
• To a large extent, for special skills, employees are self-taught
In order to promote the skills of its employees, one company wanted to develop skilfulness. The objective is
to enable employees to extend their skills, increase the attractiveness of their work and also enhance
employee’s status and pay.

"Our shop floors were very compartmentalized, but today, different links have been created, and the
work is much more attractive."
"Foremen operate machines and have been trained on the new process / system."
“their training in technical and emotional issues is very important”
Employee training must be constant and thoroughly discussed by management, as well as by internal and
external stakeholders. They must develop their skills in the same pace as the organization and must be able to
work in international environments (e.g. China, India, Mexico).
To overcome the lack of training, some IT projects have been outsourced to provide enough resources for
digitization and process improvement within the company. SMEs are also looking to recruit. Recruitment
strategies differ from one company to another:
• Recruitment from the best universities and technical schools
• Recruitment of young apprentices on training courses, thus bringing new visions and ways of thinking
at lower costs for innovative subjects
• Recruitment of specialists with a specific expertise (skills in particular software or machines)
• Recruitment of general technicians without specialization, like CNC technicians. CNC, also known as
computer-controlled digital operators, are machinists and programmers who use computer-driven
machines and tools to manufacture precision components for aerospace, computer, medical, and
recreational equipment
All companies talk about employees’ reluctance to changes (stress, fear, aversion to change). Actually, this
could also have something to do with the fact that digitization is often a complete unknown and employees
are insecure about it. According to companies, the importance is to give the enable employees to take part
through participative management. Employees must be autonomous and part of the company's evolution.
Moreover, they feel more qualified and valued. To defuse this distress and fears, one company has organized
an employee event to help employees understand the goals and non-goals of projects.
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Results
3.1.1 Impacts on SMEs
Despite some fears related to financial investments and organizational changes for employees, this I4.0
transformation allowed the companies interviewed to improve on different levels:
• In terms of productivity:
o quality and productivity
o Design speed
o Flexibility and turnaround time of production has increased due to faster feedback
o Increased growth
•

In terms of customer experience:
o Customer satisfaction
o Less costs
o Competitive dynamics in terms of reducing the response time to the market (removal of delay
issues)

•

In terms of employees:
o Individual and collective performance
o Faster and more efficient way of working
o Increased skillset
o Shorter training times
o Better coordination

3.1.2 SME recommendations
First of all, companies have to deal intensively with the topic (i.e. attending events and conducting research
activities). If a tool or method has been seen during this research, a reflection must then be launched within
the company about how to implement this tool: Could this tool or method be of any use in one's own
company? How can these tools be used in your own company? etc. A one-to-one takeover is usually not
practical, so the company recommends breaking methods down into processes according to the size of your
company and then thinking again about whether implementation in its entirety makes sense for the company
or if only certain parts are to be used. Another important point for a company is to be aware of the processes
that take place in the company, not only theoretically and roughly, but very precisely. One consideration,
however, is whether the partners (suppliers, customers) are ready for digitalization. If they have no ambitions
at all, digitalization on a horizontal level (to suppliers and customers) does not add value. We must therefore
go through an analysis phase to determine whether the market, ie. our customers will adapt to what we
propose.
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“The main recommendation is for a company to carry out a thorough cost–benefit analysis before
making an investment.”
Another essential prerequisite for the successful implementation of Industry 4.0, is the availability of financial
resources for implementing Industry-specific solutions. In this context, SMEs need to be part of national and/or
European programs in order to allocate funds in this respect (multi-partner project creation, new networks,
financing, etc.).
With regard to the technological approach, SMEs recommend:
- Investing in software
- Integrating IT learning for manufacturing /shop floor employees
- Being bolder in terms of investment
Concerning the human approach, the most important thing for a company undertaking a digitalization project
is that prior to this, knowledge of the processes in the company has to be clearly presented and available for
all those who will be part of the project. It is essential that the management and even more all stakeholders
of the process which is planned to be digitized are involved. Employees must be part of the evolution project.
Human beings will benefit from having machines performing lower level tasks. This does not include jobs
where human interaction is important (e.g. hotel receptionists), or where creative and decision-making work
has to be done. Even without a lot of funding, if management is the driving force, change is possible. It is very
important to for a company’s top management to be highly motivated to implement such changes as they
require a lot of time and effort.

“The best approach would be for the company’s processes to be well known and understood.”
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Lessons learned
There are millions of training programs available on the internet, but none focus on industry 4.0. As this is an
abstract concept, it would be helpful to demystify the 4.0 “monster", especially for companies that have not
yet understood the subject. This training program should be created as a kind of toolkit that outlines the
various methods and alternatives that will make the topic, approaches and possible tools tangible. In this way,
the business model can be adapted, changed or redesigned specifically for each company which can then
decide what makes sense for its well-being.

“The faster you change, the better the company's future.”
“Denying the importance of I4.0 is to deny the digital and internet world. The future lies in robots,
artificial Intelligence and the internet of things, all aiming to improve internal efficiency and external
effectiveness, as well as the well-being of the workforce.”
“The digital environment lives with us in our cell phones, and in a million devices around us, so we
cannot ignore it. We have no idea of the jobs that will exist 30 years from now. We are losing this
opportunity, as we are not even at the 3.0 level, as far as general industry is concerned. The State is
at an even lower level of efficiency. This is an important issue that has not been discussed enough.
This is why initiatives , such as the Chain project, are so important. As the President of the Republic
has said, acquiring culture 4.0 is the most important.”

34

Conclusion
Following the interviews, the training program should include specific courses with different tools that are
included in the concept:
•

Industry 4.0 introduction

Building up the awareness of the benefits for Industry 4.0, often the companies have no idea what i4.0 means
and what the added value could be.
o
o
o
o
o

Introducing the concept
Fears
Benefits
Implications
Etc.

•

Strategy 4.0:

Most companies express difficulties in being autonomous, determining the desired direction and how to get
there.
o
o
o
o
o

Industry 4.0 pre-diagnosis
Value Stream Mapping (VSM) Method
Creation of a road map/ global strategic plan
Business model Canvas
Etc.

•

Financial support:

The investment needed is the biggest barrier to 4.0 implementation in SMEs. We must be able to offer a course
in how to find funding.
o Presentation of European and regional programs
o H2020 program
o Grants applications
o Creation of collaborative projects
o Etc.
•

Organizational and management:

Definition of management and industrial organization types corresponding to the aspirations of the
stakeholders.
o Industrial organization: strong need to structure in terms of lean practice, quality management,
etc.
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o

Management: Companies have difficulty managing skills and communication. All employees must
feel concerned about the transformation, so it is necessary to be able to propose management
methods for employees (QRQC management, visual management, AIC, participative innovation
etc.).

•

I4.0 technology:

Some companies are not sure which technologies or software they should invest in. Some solutions and
suppliers may be stagnating while others advance and managers are unsure what to invest in. The
dissemination of information on the stakes, the limits and the maturity of these technologies depends on the
applications (3D printing, additive manufacturing, IA, RV etc.). Companies need to be guided in the realization
of POC.
In each approach, some examples of I4.0 transformations within SMEs should be presented: There is no
tangible example for SMEs that the companies can focus on.
•

Digitization / IoT:

The benefits of digitization are elusive and difficult to unquantifiable for SMEs.
o Digital transformation strategy
o IOT / CPS
o Cloud computing
o New technologies for data management: Big Data and Data Analytics
o Internal organization: Information and management system (e.g. MES)
o Cyber-security
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