COMPOSITE INDUSTRY
Competence and Skills Framework
Final Comparative Report
IO1: Competence and Skills Framework

Project: CompoWin – More Skilled Hands for High-Tech Production
2020-1-BG01-KA202-079268
www.compohub.eu

Business Information and Consulting Center – Sandanski (BICC - Sandanski), June 2021
The European Commission support for the production of this publication does not constitute an endorsement of
the contents which reflects the views only of the authors, and the Commission cannot be held responsible for any
use which may be made of the information contained therein.

2

Table of Contents
Table of Contents

3

List of abbreviations

5

Executive summary

7

About composites – key terms and definitions

13

Context

15

1. Background and objectives

16

2. Methodology

18

1.

2.

2.1 Objectives of the research

18

2.2 Target groups

18

2.3 Research activities

19

2.3.1 Desk and internet research

20

2.3.2 Focus groups and interviews

21

2.3.3 Setbacks and other limitations

22

National background

23

1.1. Economic overview

23

1.2. Composite manufacturing

28

1.3 Key industry and employment challenges and deficiencies

31

Existing policies and support

34

2.1. National policies and programmes

34

2.2. Existing support programmes, educational, training and other initiatives

37

2.2.1 Existing support programmes and funding instruments

37

2.2.2 Existing support structures and organisations

41

2.3. Existing educational programmes and structures in the field of composite manufacturing
3.

44

Necessary skills, teaching and training methods

46

3.1. Existing technological practices and manufacturing processes

47

3.2. Skills and competences

52

3.2. Teaching methods and necessary materials

54

4. Conclusions and recommendations

58

4.1 Main conclusions

58

4.2 Recommendations

61

General recommendations

61

Industry-specific recommendations

62
3

Training programme recommendations

62

List of references and resources

65

Annex 1: Existing support programmes, educational, training and other initiatives

69

4

List of abbreviations
BFK
BIF
BMC
CBC
CEA
CFRP
CNC
COBE
EC
ECVET
EEGS
EIC
EIF
EQA
ERDF
ERDIS
ESF
ESI
EU
FMENA
FMFIB
FRP
GDP
GEM
GFRP
GMT
HTS
ICT
IO
IPA
ISS
LFT
LPVET
MATPRO
MFF
NAVET
NECI
NEET
NFP
NSSME
NVQ
OECD
PTFC
RRA
RTM

Basalt fibre reinforced plastic
Baltic Innovation Fund
Bulk moulding compound
Cross-border Cooperation
Croatian Employers' Association
Carbon-fiber-reinforced polymer
Computerized Numerical Control Machine
Catalogue of Barriers and Opportunities for Employment
European Commission
European credit system for vocational education and training
Estonian Entrepreneurship Growth Strategy
Environmental Investments Centre
European Investment Fund
Estonian Qualification Authority
European Regional Development Fund
Estonian Research and Development and Innovation Strategy
European Social Fund
European Structural Investment
European Union
Faculty of Mechanical Engineering and Naval Architecture in Zagreb
Fund Manager of Financial Instruments in Bulgaria
Fibre reinforced plastic
Gross-domestic product
Global Entrepreneurship Monitor
Glass fibre-reinforced polymers
Glass mat reinforced thermoplastics
German High-Tech Strategy
Information and Communication Technologies
Intellectual Output
Instrument for Pre-accession
Innovation Strategy for Smart Specialisation
Long fibre reinforced thermoplastics
List of Professions in the Vocational Education and Training
Strategic Development and Innovation Partnership Materials as End Products
Multiannual Funding Framework
National Agency for Vocational Education and Training
National Entrepreneurship Context Index
Not in Education Employment and Training
Natural fibre reinforced plastics
National Strategy for SMEs 2021-2027
National Vocational Qualification
Organisation for Economic Co-operation and Development
Potential Technologies Focus Catalogue
Regional Development Agency of Zasavje region
Resin Transfer Moulding
5

SMC
SME
SQRTM
SSSC
UNIN
VARTM
VDMA
VET
WLTP
WSS

Sheet moulding compound
Small and medium-sized enterprise
Same Quality Resin Transfer Moulding
State Shared Service Centre
University North in Croatia
Vacuum Assisted Resin Transfer Moulding
Arbeitsgemeinschaft Hybride Leichtbau Technologien
Vocational Education and Training
Worldwide Harmonised Light Vehicles Test Procedure
Water and Sewage Systems

6

Executive summary
Composite materials are modern materials made out of glass fibres, carbon fibres and other
constituents. Composites are the material of the future. Composite parts are all around us, from carbon
fibre sports accessories (skies, helmets, bicycles) and their numerous applications in cars, aircraft,
marine industry, robots, bathtubs, and so forward. They solve problems, raise performance levels and
enable the development of new innovations in markets such as transportation, construction, corrosionresistance, marine, infrastructure, consumer products, electrics, aerospace, appliances, and business
equipment. Due to their specific properties, the composite materials can be more durable, lighter or
less expensive when compared to traditional materials. Therefore, it is generally predicted that
composites will quickly become more important than metal. The future of the global composites market
is bright. The expected growth of 5,1% over the period 2017-2022 has been already exceeded. Although
it is one of the few industries still valuing manual labour, the composite industry is characterised by a
high added value.
However, as with many other industries, the composite manufacturing sector companies suffer from
the lack of qualified personnel and fluctuation of the workforce. To cope with that issue, many
companies are providing in-house training for employees. They are investing sufficient resources in
raising the qualification of their companies' managerial and production staff.
To address all these challenges, project CompoWin is aimed to help maintain and increase the
competitiveness of EU manual labour. This is done by supporting the composite industry by producing
a holistic, usable and attractive training system for future composite fabricators. It will assist, VET
teachers/trainers of general technical knowledge to develop the necessary skills and methodologies to
rapidly convert into teaching basic composite techniques. In addition, the newly developed content
could be easily adapted and customised for the need of in-house training in composite companies or
for reskilling current employees to work with composite materials and techniques. The second equally
important result will be the ability to introduce this training system very rapidly into organisations with
no previous experiences with composites. Such an organisation would need a list of the basic material
conditions before attempting a composite training course. This list will serve as a basic reference for an
initial go/no-go decision by the educational organisation manager whether to adopt the training or not.
The present Comparative Report is one of the milestones of the CompoWin project as it aims to deliver
a more comprehensive background information on the current state of development of the composite
industry in participating countries and existing challenges that the sector is facing (i.e. lack of qualified
personal, limited R&D, lack of VET programmes, etc.). The second part of the research process aimed
to draw a more comprehensive overview of the composite manufacturing industry, considering current
employment trends and future technological development prospects. As a result, project partners
produced a Catalogue of Opportunities and Barriers to Employment (COBE) and the Potential
Technologies Focus Catalogue (PTFC). The research and analytical activities were implemented by a
consortium of project partners of five European countries, i.e. Bulgaria (Business Information and
Consulting Center – Sandanski), Croatia (3D Grupa Cluster), Estonia (Kuressaare Ametikool), Germany
(SBG) and Slovenia (RRA and AFormX).
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OVERALL ECONOMIC PROSPECTS
The ongoing COVID-19 crisis continues to evolve, significantly impacting the economy and the business
environment across EU countries. SMEs were no exception and were severely affected, suffering from
reduced consumption, limited market access, supply chain disruptions, imposed social distancing and
travel bans worldwide. Even though the crisis provided opportunities to some, many SMEs were
affected negatively and sometimes in a devastating way. Export-focused enterprises suffered due to
supply chain disruptions, collection or receivables and altered demand structure in their international
markets. Trends are visible, but long-term impacts are hard to be projected. The building, construction,
and automotive industries are some of the worst-hit sectors due to the pandemic. Slow recovery is
expected in these sectors because of other macroeconomic factors such as job losses and debt crises.
This slow recovery is anticipated to hamper the composite market growth in the long run. The transport
sector with the core fields of automotive, public transport, commercial vehicles and aviation, and the
construction and infrastructure sectors are of particular importance for the composite industry.
Considered purely in terms of production volume compared to competing materials, the composites
market is a relatively small market. It is clear that composites will not reach the gigantic production
quantities of concrete or steel in the near future. The market is extremely agile, and the growth rates
are high. An increase in importance can also be seen in the industries that are supplied with composite
components.
There are currently numerous challenges in the industrial environment. Business models had to and
must continue to be adapted. Logistics chains were in some cases significantly disrupted, and there are
still glaring bottlenecks today. A shortage of raw materials, the sharp rise in the prices of many raw
materials and, most recently, the shortage of chips have a major impact on various application
industries. Nevertheless, the picture in the composites industry is optimistic.
The countries that have participated in the research process reported different levels of development
of the composite manufacturing industry, including the current state of composite materials, existing
markets, technological practices, trends, etc. In Bulgaria, the research team found that the number of
composite manufacturing companies is relatively low. Data showed that the largest consumer of
composite materials in Bulgaria is the automotive sector, followed by construction, light manufacturing,
dentistry, aeronautical and defence industry, marine industry, etc. It is evident that there are
development contrasts concerning the composite sector's overall development. Neighbouring countries
such as the Republic of North Macedonia and Romania also have long-term traditions and active
companies in the field of the composite industry. This creates opportunities for fostering the B2B
cooperation in the sector and developing joint business and educational initiatives, e.g. clusters, staff
exchanges, good practice and know-how transfer, etc.
In Croatia, the share of companies engaged in composites is relatively low (4.8%) in comparison to other
enterprises of the chemicals, rubber and plastics manufacturing sector. It employs a total of 3.6% of
employees compared to 18.8% of employees in the production of plastic and rubber products. There
are companies that manufacture parts for the transportation, automotive and shipbuilding industries.
There is also the production of advanced composite products for various purposes (automotive, bicycle
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and motorcycle industry, vessels, aircraft, military industry, wood industry, construction). Croatia also
has a developed shipbuilding industry.
In Estonia, as in other countries, the availability of information about the current use of composite
materials is non-sufficient, concluding that composites share just a small part of the Estonian
manufacturing industry. However, there are five distinctive economic industries, i.e. shipbuilding;
manufacturing of hot tubs, including heated ones, tanks, including septic tanks, sanitary products,
industrial profiles and other products for construction. Most of the abovementioned companies export
their products to Europe, for example Finland, Sweden, Denmark, Norway, Aland, Belgium, Germany,
France etc.
German manufacturers produce the largest quantities of composites in Europe. In addition to the
expected declines in the aviation and automotive industries, the two areas of
infrastructure/construction and sport/leisure have been showing up over a longer period of time than
the fields of application from which many respondents expect significant growth impulses for the
composites industry. In Slovenia the main industries that produce composite materials include:
automotive industry, including campers; aviation industry; marine and nautical industry; construction
industry; wind industry.
CHALLENGES AND SUPPORT
The COVID-19 pandemic had a negative influence on the overall economic development of the
European Union, bringing the steady economic growth and development accumulated over the past
ten years to a standstill. In addition, the pandemic brought forward numerous industrial and economic
development challenges that forced many small businesses to adapt to these new realities, diversify
their production and manufacturing practices, cope with raw and other material deficiencies, logistic
challenges, etc. The research results clearly showed that the composite manufacturing sector
companies is mostly suffering from the lack of qualified personnel and fluctuation of the workforce.
On a policy level, the composite industry remains under the radar of policymakers in most countries.
Currently, not many, if none, publications or strategic documents exist to provide a detailed outline of
the development of the chemical, plastic, and composite industries. Therefore, little data is available on
the existing key actors and stakeholders in countries such as Bulgaria, Croatia and Estonia as the sector
remains relatively under the radar of industrial research and analysis conducted to draft some of the
main strategic documents of in regards to industrial and economic development. Until governments
and policymakers are not made aware of the importance of composite materials and the industry in
general, there will be no progress in this area and no significant educational and training support
changes to solve the big problem of skills deficiency. Despite the lack of specific support instruments,
the research identified that there are various support programmes and funding instruments available
in support of SMEs from the manufacturing industry in all countries. These financial tools were further
increased to support the COVID-19 recovery of economies. However, in many cases, small companies
do not have the necessary capacity to apply for and manage such projects. The research conducted in
the frame of the CompoWin project showed that the existing structures and organisations providing
support for the composite industry are not well developed and coordinated in all countries. As part of
the research process, project partners in each country identified the existing umbrella organisations,
stakeholders, potential target groups (i.e. SMEs of both groups, VET providers and institutions, etc.) and
policymakers that are directly or indirectly involved in providing support to the composite industry.
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Regarding existing stakeholders, in countries like Bulgaria, Croatia and Estonia, composite companies
do not have an official branch association/organisation to safeguard their interests and carry out
different projects supporting their members' overall technological, R&D and skills development.
European networks such as Enterprise Europe Network also provide various B2B services to SMEs,
technological and research cooperation opportunities, innovation support, etc. In Germany, on the
other hand, there are several large organisations and associations that represent the composite industry
in the country. In 2013, four large organizations of the German composites industry founded a joint
umbrella organization: the business association "Composites Germany". In Slovenia, the Slovenian
Chamber of Commerce and Industry has established a Strategic Development and Innovation
Partnerships (SRIP) that brings together representatives of the economy, knowledge institutions and
the state in the target areas of the Smart Specialization Strategy (S4).
In regards to the existing educational programmes and structures in the field of composite
manufacturing, the analysis shows similar deficiencies and limitations. There are very few projects that
tackle these issues and only a few further professional training offers match the composite technologies
to the requirements and needs of companies and offer them in short-cycle formats as professional
further training offers.
In Bulgaria, since the composite industry is not well developed there is a lack of specialised subjects or
educational programmes in the secondary, vocational, and higher education institutions that have been
specifically designed for the needs of the composite industry. Universities offer certain subjects and
majors that include some topics and practices related to composites and composite manufacturing
techniques. In Croatia, secondary schools do not provide the opportunity to enrol in subjects related to
composites. Universities are the first level where such majors are offered, and composites can be
studied. There are two universities where such education is provided. In Estonia, under the coordination
of the Association of Estonian Marine Industries, the only professional standard “Composite
Recreational Ship Builder” was developed and introduced. The Kuressaare Regional Training Center is
the only vocational school that has a Level 4 curriculum, “Composite Recreational Ship Builder”. In
universities, composite materials are part of several specialised bachelor and master’s degree
programmes. In Germany, due to the shortage of skilled workers in this industry and the lack of a “skilled
worker qualification for composites”, employees are preferred to be hired and trained in-house. There
are however several recognized training occupations. Both are dual training occupations in industry,
regulated by the training regulations. The training period is three years (1) or 3.5 years (2). In Slovenia,
as a result of the CompoHub project the National vocational qualification - Manufacturer of plastic
composite products was developed to reduce the existing skills mismatch in the industry.
In all countries, in-house trainings are very popular among the companies operating in the industry.
SKILLS AND TRAINING SHORTAGES
As mentioned above, according to the results of the research process that was carried out in partner
countries, one of the biggest challenges for the composite sector is the lack of qualified personnel and
fluctuation of the workforce in the first months after employment.
This is most prominent in Bulgaria, where both participants of the VET sector and companies shared
that there is a skills mismatch and a gap between the companies and the education/training
institutions/providers. Due to the shortage of skilled workers composite industry and the relatively small
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number of companies operating in it, as well as the lack of a recognised profession or a vocational
standard for composite workers, the few existing companies in Bulgaria seek to hire either skilled
workers or prefer to train employees through in-house training. Similar deficiency is also observed In
Croatia. The workforce in companies in the composite industry is inadequately educated, educational
programs are still relatively modest, and short-term training is more often related to safety at work. In
Estonia, according to the majority of the companies and VET representatives that participated in the
research process, one of the biggest challenges for the composite sector is the fluctuation of the
workforce in the first months after employment. In Germany, employees who work in the field of
composites often have different professional qualifications. The variety of technological manufacturing
processes and use in hybrid applications are major challenges for companies and specialists. The need
for employees who have a wide range of application-related knowledge of materials and joining
technology will continue to increase. In Slovenia, potential employees in the composite industry can be
trained under the National vocational qualification - Manufacturer of plastic composite products.
However, there are no training organisations that provide a structured training to follow the National
standard. This deficiency will be overcomed through the CompoWin project.
Regarding technological practices and necessary skills, most companies count on manual labour and
relevant techniques. The process is slow as automation is missing or it is applied by larger companies,
producing a high quantity of materials (e.g. companies of the plastic industry, ceramic composites, etc.).
Pultrusion is popular among larger companies, producing FRP pipes, rods and other forms of constant
cross-sections. Autoclave equipment is expensive and used mostly by bigger companies. Due to the
mostly manual labour and utilised processes, recycling the materials (e.g. FRP) remains a challenge as
FR plastics are liable to a number of the issues and concerns in plastic waste disposal and recycling. This
is because the FRPs are derived from two or more sub-products (i.e. polymers and monomers) that are
difficult to return to their primary state. For that purpose, FRPs are difficult to recycle.
Regarding the necessary skills and competencies required by the composite industry, employers
highlight that each potential employee should have motivation, willingness to learn, be able to work in
a team, and meticulousness in carrying out his/her tasks. When discussing general skills needed in this
sector, the most needed ones are grinding/finishing/cutting skills. Therefore, workers with previous
experience or education in car painting, woodworking or construction are welcomed. Some companies
prefer to employ workers with no skills at all because re-training is also an option, despite it might be
both time-consuming and expensive.
Apart from some particular industries, e.g. nautical and aeronautical in Estonia and Slovenia, most VET
providers do not have particular experience in conducting VET training for workers of the composite
industry. There are no further professional training offers on the training market that transfer content
from academic curricula, for example, from degree programs in microsystems technology or composite
technologies to the requirements and needs of companies and offer them in short-cycle formats as
professional further training offers. Additional qualifications in the field of vocational training cannot
be found in this area either. Against this background, there is a great need to design and implement
both additional qualifications and professional development offers. With additional qualifications,
companies would be able to react to changing environmental conditions and qualification requirements
at an early stage.
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Regarding the most efficient teaching methods, including necessary materials to conduct trainings for
staff in manufacturing industries, including composites, participants in the research process shared
identical ideas and recommendations. As VET providers in most countries are not experienced in
conducting specific trainings for the composite industry, it is necessary to have detailed methodological
guidelines for developing training plans by the VET providers, including the minimum requirements for
the structure and contents of the training plan. These should complement the existing National
Vocational Standards, as the one developed in Slovenia. Best practices from Estonia could be also
transferred and utilised in the process.
As part of the training, in addition to traditional online and face-to-face delivery, production practice
(i.e. work-based learning) would provide trainees with the opportunity for real-life work experiences
where they can apply academic and technical skills and develop their employability. These will be
especially important for composite manufacturing training, where most of the adopted and popular
work practices and techniques are mostly performed manually. This is vital because the overall objective
of each work-based training is to help workers acquire new knowledge and develop new skills that they
can afterwards apply successfully in practice. It is important to share the Slovenian experience in
preparing the vocational standard, as the development process complies with the ECVET requirements.
At present, the most used technique is mentoring approach at the workplace as for the training and
education programs used, the most suitable method is a combination of theory and practice, there are
also some online portals on this topic (some live, some online) and on-the-job mentoring as the most
useful method for this type of industry.
The training programme should be marketed and promoted properly to the right audience and industry.
For example, it could be beneficial for employees of the furniture industry to learn more about
composites and how these materials could be integrated into future furniture models with the
objectives to go “out of the box” and the standard products and deliver something new, smart,
innovative and sustainable.
All these aspects are described in details in the relevant sections of the present report, providing a
valuable insight into the composite industry existing technological trends and deficiencies.
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About composites – key terms and definitions
The information provided in this section gives an overview of the existing main concepts and
terminology in the field of composite materials. These terms are used throughout the present report
and were further detailed in the Potential Technologies Focus Catalogue (PTFC), produced in the
project's frame.
Composite materials – A composite material combines two materials with different physical and
chemical properties. When combined, they create a material that is specialised to do a certain job, for
instance, to become stronger, lighter, or resistant to electricity. Composite materials encompass carbon
fibre-reinforced polymers (CFRP), glass fibre-reinforced polymers (GFRP) and aramid products. The most
commonly used polymers are polyesters, vinyl esters and epoxies. The most widely used reinforcing
fibres are glass, carbon and aramid 1.
Matrix - A matrix is a structure made of a certain material surrounding the reinforcing fibres. In FRP
composites, matrices are called resin systems. The most commonly used matrices in composite
production are polyester resins, vinyl ester resins, epoxy resins.
Polymerization - Polymerization is a chemical process. It is necessary to fix the matrix in place and thus
reinforce the fibres. Simplified polymerization is a process in which short molecules combine into long
molecules and thus form long three-dimensional chains. To further simplify, polymerization transforms
a liquid or soft matrix into a solid matrix that holds the reinforcing fibres in position.
Reinforcing fibres - Fibre reinforcements increase the mechanical properties of pure resin. Fibres can
be of different materials. Each material has an array of properties. The properties of finished composite
or FRP will most of all depend on the type of fibres selected. The most commonly used reinforcing fibres
are glass, carbon, and aramid fibres, better known as Kevlar.
Fillers - Fillers are used in the composite industry for matrix modifications. Their purpose is to expand
the range of applications of the matrix. By adding fillers, the matrix can be changed into an adhesive,
sealant (putty), or its density and viscosity can be changed.
Moulds - Moulds are the foundation of every composite production. A mould is a tool in which the
composite is laid to give it the desired shape and form. We can use practically anything as a mould as
long as it provides us with the desired shape of the matrix and reinforcing fibres after polymerization.
Many materials such as wood, glass, metals and plastics are used to make the moulds. The quality and
material of the mould determine the process of making a composite part.
Layup - Laying of reinforcing fibres can be performed manually or automatically and is carried out
according to the lamination plan determined by the engineer. Specific processes or materials are more
suitable for automating this process phase.
Curing and post-curing - Curing is a process during which a chemical reaction or physical action occurs.
This is a phase in which polymerization is initiated or accelerated, and thus the reinforcing fibres are
fixed in the desired position.

1

Sources: Wikipieda and Potenital Technologies Focus Catalogue
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Finishing - After the curing/posturing is completed, the composite parts must also be trimmed to their
final shape (dimension). In this phase, specific properties can also be added into the finished composite
part ( such as holes, notches, etc.) as necessary.
Production techniques - There are many ways on how to make composite products. These include
manual layup using wet fabric inside or outside the mould; Pultrusion; Filament winding; Vacuum;
Assisted Resin Transfer Molding (VARTM); Resin transfer moulding (RTM); RTM process adapted for the
use of impregnated fibres; Balanced pressure fluid moulding process; Prepreg compression moulding
process; Autoclave procedure; 3D printing of composites. More information about these processes,
their specific techniques and methods are provided in the PTFC.
SMC (sheet moulding compound) is a mixture of resin, low-profile additives, filler, and fibreglass. It is a
plate with a removable film on the top and bottom.
ВМС (bulk moulding compound) is a mixture of the same components as SMC. The main difference is
that the fibre is shorter (3 to 12-15 mm), and the filling degree is higher.
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Context
Composite materials are modern materials made out of glass fibres, carbon fibres and other
constituents. Composites are the material of the future. They solve problems, raise performance levels
and enable the development of new innovations in markets such as transportation, construction,
corrosion-resistance, marine, infrastructure, consumer products, electrics, aerospace, appliances, and
business equipment.
Due to their specific properties, the composite materials can be more durable, lighter or less expensive
when compared to traditional materials. Composite parts are all around us, from carbon fibre sports
accessories (skies, helmets, bicycles) and their numerous applications in cars, aircraft, marine industry,
robots, bathtubs, and so forward. It is generally predicted that composites will quickly become more
important than metal.
The composite industry is characterised by a high added value. It primarily employs workers performing
accurate, high-quality manual labour. It is one of the few industries still valuing manual labour
fabricating aircraft, boats, sports equipment, wind power turbine blades and even bathtubs from fibre
materials. It also builds materials for the construction and medical industries. Though, it is still very
unknown and unpopular in many countries and stays under the radar of most strategic documents,
support policies and papers.
The future of the global composites market is bright. The expected growth of 5,1% over the period
2017-2022 has been already exceeded. Although Asia and the US dominate the global market, the EU
is actively catching up by establishing an environment that supports SMEs and innovations in composite
manufacturing. According to data from 2019, the annual turnover of the composite industry in Europe
amounts to more than 26 billion EUR and growing. To harness the composite industry's full potential,
all EU countries must get involved, as it is one of the few sectors with a high added value for manual
labour.
However, as with many other industries, the composite manufacturing sector companies suffer from
the lack of qualified personnel and fluctuation of the workforce. To cope with that issue, many
companies are providing in-house training for employees. They are investing sufficient resources in
raising the qualification of their companies' managerial and production staff.
The pandemic has brought business activity to a standstill in all countries, resulting in job and revenue
losses. This has profoundly affected global value chains, caused by transportation system disruption,
supply chain disruption due to labour input constraints, and a sharp fall in demand. European SMEs are
placed in a highly dynamic environment that requires them to make difficult and quick decisions in order
to survive. Despite the expected negative economic trends resulting from the COVID-19 pandemic, the
composite industry is developing rapidly.
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1. Background and objectives
To address all these challenges, the CompoWin project is aimed to help maintain and increase the
competitiveness of EU manual labour. This is done by supporting the industry with training in countries
where the composite manufacturing is already well developed (Slovenia, Estonia, Germany) and
introducing these results in countries where it is not (Bulgaria and Croatia), laying the foundation for
future expansion.
The project partnership will produce a holistic, usable and attractive training system for future
composite fabricators. Partners of the CompoWIN project will jointly compose lesson plans, teacher
preparation materials, along with self-assessment exercises. That way, along with the combination of
existing e-courses developed in the frame of the CompoHub project, VET teachers/trainers of general
technical knowledge will rapidly convert into teaching basic composite techniques. In addition, the
newly developed content could be easily adapted and customised for the need of in-house training in
composite companies or for reskilling current employees to work with composite materials and
techniques.
The training system will represent one of the significant results of the project. The second equally
important result will be the ability to introduce this training system very rapidly into organisations with
no previous experiences with composites. Such an organisation would need a list of the basic material
conditions before attempting a composite training course. This list will serve as a basic reference for an
initial go/no-go decision by the educational organisation manager whether to adopt the training or not.
Furthermore, it needs cost-effective materials kits for the courses.
In general, except for Slovenia, there is a lack of national vocational standards in the field of composite
manufacturing (for example, in Germany, there is no specific occupational profile for the composite
materials industry, but there are specialisations in closely related occupations, especially the Mechanic
in plastics and rubber processing –specialised in fibre composite technology). Therefore, as a result of
the project, the Slovenian experience and existing practice, combined with the expertise of the German
and Estonian ecosystem of industry-education-public organisations, will be further structured,
enhanced and then localised and piloted in Bulgaria and Croatia. In both countries, project partners will
take the necessary steps and create the basis for introducing the vocational standard for composite
manufacturers to their national educational systems. This way, experience and knowledge will be
created and disseminated across several European countries, providing the necessary basis for further
developing the educational systems to develop qualified labour and upskilling the existing workforce in
the industry.
The CompoWIN project initiative involves participants of the following target groups:
-

SMEs already using composite materials;
SMEs operating in the wood, metal and other traditional manufacturing industries;
SMEs operating in the automotive, aviation, sports equipment, interior design and marine
equipment industry;
SMEs operating in polymer and mould solutions;
Training providers in the field of vocational education and training;
Educational institutions in the field of vocational education and training.

To summarise the CompoWIN is driven by three key innovation approaches:
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1) Creation of a successful holistic employment model with input from different stakeholders.
2) Making the project results sustainable by introducing a futuristic organic didactic content
development model within all stakeholders after the project completion.
3) Addressing the lack of a national vocational standard for composite workers in Europe.
Combining the expertise of a diverse partnership, CompoWIN will provide a fast, economical, and goaloriented course and structure and develop a new/upgraded occupational standard and a Catalogue of
the "composite fabricator" (influencing also the future development of the national occupational
qualifications). This will ensure that skills and capabilities can be more easily recognised within and
across national borders and in the labour market.
The information provided in the Report is based on the results of comprehensive research and analytical
activities coordinated by a consortium of project partners of five European countries, i.e. Bulgaria
(Business Information and Consulting Center – Sandanski), Croatia (3D Grupa Cluster), Estonia
(Kuressaare Ametikool), Germany (SBG) and Slovenia (RRA and AFormX). Apart from the existing sources
of information, partners carried out an extensive qualitative research process, including focus groups
and interviews, to gain additional insights and knowledge on the overall development of the composite
industry and the necessary workforce (including their primary qualifications and essential skills).
The present Comparative Report has been developed as part of IO1: Competence and Skills Framework.
This Output represents the connecting link between the research activities performed in the project
preparation phase and the work to be carried out in the subsequent phases of the project, i.e. the
development and piloting of the Training Programme and content - Composite fabricator - my future
vocation.
The final products of the implementation of the IO include:
1) National Reports, outlining the current state of the composite industry in partner countries
prepared by the relevant partner and providing a more comprehensive outlook of the
composite manufacturing industry in each participating country.
2) Comparative report of the research process in partner countries. The current Comparative
report summarises data and information from the National Reports. The Comparative Report
follows the structure of the National reports, presenting data from all countries is summarised
into one document.
3) Catalogue of Opportunities and Barriers for Employment.
4) One Potential Technologies Focus Catalogue.
These documents are available for public use and download on the project website at
www.compohub.eu
O1 builds on the final results of the CompoHUB project 2 to produce a comprehensive Competence and
Skills Framework for the existing state and development prospects of the composite industry in partner
countries. In addition, the research findings summarised in the Report provide recommendations and
guidelines to the relevant policymakers, support organisations and even employers to invest and
develop into the necessary knowledge, skills and competencies and adequate teaching methods
fostering the development of the composite industry in partner countries and Europe, in general.

2

http://www.compohub.eu/mod/page/view.php?id=104
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2. Methodology
2.1 Objectives of the research
The objectives of the research process were focused on providing comprehensive background
information on the current state of development of the composite industry in participating countries,
including the economic context around the composite sector in target countries (i.e. main definitions,
existing market, key sectors where the composites are produced, main products, etc.), existing
challenges that the industry is facing (i.e. lack of qualified personal, limited R&D, lack of VET
programmes, etc.).
To achieve this, project partners identified and analysed the specific needs of the local environment and
specific industry segments (composite manufacturing industries etc.); as well as the relevant
stakeholders and requirements of the particular target groups (i.e. companies in the composite industry,
VET training providers), especially in terms of necessary knowledge, skills and competences and
adequate teaching methods.
Ultimately, the second part of the research process aimed to draw a more comprehensive overview of
the composite manufacturing industry, considering current employment trends and future
technological development prospects. It contributed to the findings of the primary research process but
also led to the development of two sub-outputs of IO1, i.e. the Catalogue of Opportunities and Barries
to Employment (COBE) and the Potential Technologies Focus Catalogue (PTFC).
The following organisations were responsible for coordinating the research process, which was carried
out in the framework of the project:
•
•
•
•
•

BICC - Sandanski – National Report for Bulgaria;
RRA Zasavje – National Report for Slovenia.
Kuressaare Ametikool – National Report for Estonia;
SBG – National Report for Germany;
3D Grupa – National Report for Croatia.

Each responsible partner coordinated the research process in their country, as the data and information
gathered throughout the different phases was summarised in separate National Reports. The Reports
provide an outlook of the composite manufacturing industry in each participating country.

2.2 Target groups
The research activities that project partners carried out in each country involved the following target
groups:
-

SMEs, working in the composite industry – i.e. companies that use composite materials to
manufacture composite parts for different industries (e.g. aerospace, automotive, marine, etc.).
They participated in the focus groups, quality interviews and two online surveys for the needs
of the Catalogue of Opportunities and Barriers for Employment and the Potential Technologies
Focus Catalogue.
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-

-

-

SMEs, working in the regional wooden, textile, metal and other traditional manufacturing
industries (i.e. furniture production, joinery, etc.). In some countries, project partners did not
have access to SMEs of the composite industry and approached SMEs of traditional industries
to research/analyse their needs/skills. The main idea and objective were to offer these
companies a chance to reskill their workforce and diversify their activities. These SMEs
participated in the focus groups, quality interviews and the online survey that was carried out
for the needs of the Catalogue of Opportunities and Barriers for Employment.
Training organisations, educational institutions and VET providers, both experienced or
inexperienced in delivering courses/ teaching composite manufacturing, as well as other small
manufacturing industries (i.e. furniture production, joinery, etc.). Again, partners were able to
decide, based on the availability in the partner countries, the profile of clients/partners, if these
institutions can participate in focus groups and qualitative interviews. The idea was to offer
these organisations a chance to develop a comprehensive training course for the composite
industry, designed for educational and VET providers, thus enabling them to immediately start
training composite fabricators, utilising a proven system for rapid adoption of a course for the
composite industry.
Other stakeholders on a regional and national level (i.e. chambers of commerce, industrial
associations, VET associations, etc.) participated in focus groups and qualitative interviews.

2.3 Research activities
To achieve its objectives and provide consistency of results, project partners implemented the research
process by following the commonly adopted and approved Methodological Guidelines (IO1), developed
under the coordination of RRA 3 with the active support and feedback by all partners and by utilising
proven research tools and methods.
The research process in each country went through the following main phases:
1)
2)
3)
4)

Phase 1: Target group and stakeholder mapping in partner countries.
Phase 2: Desk and internet research of existing information and resources.
Phase 3: Focus groups and interviews with primary and secondary target groups.
Phase 4: Online surveys with multiple-choice questions with the primary target groups.

In Phase 1, prior to the actual start and throughout the main research activities, project partners carried
out a basic stakeholder and target group mapping in their countries to attract potential participants and
direct beneficiaries for the project. This phase was more or less a continuous process other than a oneoff activity, as the list of stakeholders should be updated regularly.
In Phase 2 of the research process, a thorough desk and internet study was conducted by the teams of
project partners who analysed the available documents and information to find out more on the context
of the composite industry in partner countries. The process included a review of existing documents,
online research (e.g. statistical information, reports, strategies, Eurostat and national statistics,
European Commission documents, etc.), analysis of implemented similar projects, other relevant
studies, etc. The desk research also aimed to identify potential good practices and existing

3

Regional Development Agency of Zasavje – a partner in the CompoWin project
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projects/initiatives in advance so that the subsequent qualitative phase can be targeted appropriately
and serve as a basis for subsequent project activities.
Phase 3, the qualitative part of the research process, consisted of two sets of focus groups in each
country – one with SME representatives and the other with VET representatives and stakeholders. The
aim of the FGs with SMEs was to analyse the overall needs and challenges that SMEs face in terms of
the economic environment, existing support, anticipated skills and labour force, etc. In addition,
partners in Slovenia, Germany and Estonia aimed to analyse the existing composite industry trends,
including current technological practices, skills and competencies needs, challenges and training
deficiencies. The overall awareness, attitude and knowledge of composite materials were also explored.
The second set of focus groups aimed to involve experts and workers from VET institutions, training
providers and stakeholders (i.e. business associations, branch organisations, employment agencies,
etc.). It aimed to explore the existing training programmes and other initiatives supporting
manufacturing industries in partner countries and existing training and supporting
programmes/projects targeting composite materials. Partners analysed and reviewed the overall
attitudes and interests of VET and training providers to the topic and summarised their
recommendations regarding the proposed training content and teaching methods to be utilised in the
process. Furthermore, FGs represented an efficient dissemination platform that was used to promote
the subsequent training opportunities provided in the frame of the project.
To add to the data of the focus groups and the desk research partners carried out quality interviews (QI)
with representatives of SMEs operating in the field of composite industry (i.e. Slovenia, Estonia and
Germany) and with VET and training providers, stakeholders in Bulgaria and Croatia. The interviews
were carried out face-to-face or virtually, depending on the national context and interviewees'
individual preferences.
Phase 4 consisted of the preparation of two online surveys that aimed to collect information for
compiling the Catalogue of Opportunities and Barriers for Employment (COBE) and the Potential
Technologies Focus Catalogue. RRA and AFormX prepared the necessary online questionnaires to carry
out the survey. In addition, data from qualitative interviews and the National Reports were also used.
To summarise, the different phases of the research in participating countries involved approximately
180 participants of the primary and secondary target groups of the project (26 in FGs1, 26 in FGs2, 25
in QIs, 59 in the online survey for COBE and 44 in the online survey for PTFC) engaging in both online
and face-to-face, online activities and online surveys based on target numbers and the existing public
health and COVID-19 related restrictions in the relevant country.

2.3.1 Desk and internet research
The desk research aimed to produce the basic 'snapshot' of the economic development, economic
activities in each country, where the partner is located, most developed industries, their overall share
in the economy, market trends, etc. Also, the main challenges that businesses face were examined, the
existing support programmes, main policy documents, etc. Research teams at each partner organisation
draw data of existing documents, online research (e.g. statistical information, reports, strategies,
Eurostat and national statistics, European Commission documents, etc.), analysis of implemented
similar projects, other relevant studies, etc.
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In Bulgaria, BICC–Sandanski's team undertook targeted desk research of existing online documents and
data of existing strategic documents, projects, the National Statistical Institute of Bulgaria, Ministry of
Economic, and other industrial institutions stakeholders. Data from the desk research provided insights
into Bulgaria's current economic and industrial development and Bulgarian SMEs' existing barriers and
challenges. The desk research aimed to identify also existing projects, studies and relevant initiatives
that could serve as a basis for subsequent project activities.
In Croatia, 3Dgrupa gathered all the necessary information about the Croatian composite industry. But
since the industry is not well developed, they made an overview of the industrial production and
statistical information on plastic and rubber in Croatia and Europe. The experts also tried to show the
state of the educational system and bring forth the main parts of the National strategy that concern
education and industry and the use of composites in the private sector.
In Estonia, during the initial phase of the research process, a thorough desk and internet study was
conducted by analysing available documents and information to find out more about the context of the
composite industry in the country. The process included a review of existing documents, online research
(e.g. statistical information, reports, policy papers, strategic documents of Estonia, funding
programmes, VET standards, etc.), analysis of implemented similar projects, other relevant studies, etc.
In Germany, the desk research aimed to outline the current state of the composite industry in the
country. The research team analysed the existing challenges of the sector and provided a more
comprehensive outlook of the composite manufacturing industry, including the policies and support
available for development and necessary skills, teaching and training methods. It also provided a good
basis for the qualitative phase of the research process.
In Slovenia, the desk research provided data to present the economic background of the composite
industry in Slovenia, the policies and support available for development and necessary skills, teaching
and training methods. The research showed that there is not much sector-specific information available
in Slovenia. The composite industry is still small but boasting great potential for growth and
sustainability.

2.3.2 Focus groups and interviews
As part of the research process in each country, project partners organised two sets of focus groups.
The first involved representatives of SMEs and the other with VET representatives and stakeholders.
Partners organised an additional focus group with experts and workers from VET institutions, training
providers, and stakeholders (i.e. business associations, branch organisations, employment agencies,
etc.). It aimed to get additional, qualitative feedback on the main research topics and the current
challenges that manufacturing SMEs face in these unprecedented situations. To complement the
information gathered in the frame of research activities, project partners carried out in-depth interviews
with a mixture of both target groups, based on the availability and access to each expert to provide the
"other side of the story", showing, through real cases. Both focus groups and interviews were carried
out following common guidelines to achieve consistency of results and to facilitate reporting.
In Bulgaria, BICC organised two focus groups with five participants and five qualitative interviews. The
focus groups were carried out in a face-to-face setting with representatives of SMEs working in the
regional wooden, textile, metal and other traditional manufacturing industries (i.e. furniture production,
joinery, etc.). These were selected as BICC did not have access to many companies working in the
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composite industry interested in joining such a discussion. However, a good number of companies
participated in the online surveys that were carried out to gather data for the COBE and the PTFC. The
second focus group was attended by representatives of business support entities, training organisations,
educational institutions and VET providers experienced in the delivery of courses and teaching in the
field of small manufacturing industries (i.e. furniture production, joinery, etc.). A series of open
interviews were carried out with representatives of SMEs of the manufacturing sector, VET and training
providers and business support organisations. A total of 5 interviews were carried out in the frame of
the research process, aiming to involve at least one representative from each of the target profiles of
participants.
3dgrupa in Croatia organised two focus groups – one with small to medium-sized enterprises and one
with vocational education and training providers so that the educational system's state and the use of
composites in the private sector are better understood. The focus groups were held online, and each
focus group consisted of 6 representatives of SMEs or VETs. Qualitative interviews were done with five
representatives of SMEs to get some broader answers to questions that might not have been asked
during focus groups and to provide more insights into the Croatian composite industry.
In Estonia, to complement the information of the desk research, two sets of focus groups (FGs) were
organized. The first involved SMEs' representatives from both profiles of enterprises and with VET
institutions representatives, training providers and stakeholders. In addition, five interviews were
conducted with four manufacturing companies and one material recycling company to get more insights
for National Report's relevant sections and, if possible, to be further developed into case studies for the
composite industry, stakeholders, etc.
In Germany, SBG organised two focus groups and qualitative interviews with five industry
representatives, VET and other stakeholders. These were valuable as they helped identify potential
direct participants in the project and map out key skills needed in companies of the composite industry,
as well as training and support practices.
In Slovenia, RRA, in partnership with AFormX, carried the research activities in the period May – July
2021. RRA organised two sets of focus groups (FGs) were organized. The first one involved SMEs'
representatives from both profiles of enterprises, and the second discussion was attended by VET
institutions representatives, training providers and stakeholders. Also, with the support of AFormX, five
qualitative interviews were conducted with industry and VET representatives, experts and practitioners.

2.3.3 Setbacks and other limitations
Even though the COVID-19 pandemic has limited most public and social activities, partners managed to
reach the target number of events and participants for all research activities by carrying out events and
interviews in both face-to-face and online environments. Also, in many of the participating companies,
the desk research phase produced insufficient results, as there was no information available from
previous research or reports on a similar topic.
In Bulgaria, after almost a year of working in an online setting, people were not eager to participate in
online activities. Therefore, the physical contact boosted discussions and facilitated gathering the
necessary data for the needs of the research. Other setbacks encountered in the research process
included the lack of companies working in composite manufacturing, especially in countries such as
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Bulgaria. Also, the motivation was relatively low as managers felt overwhelmed with online events,
training and activities.
The research showed that there is not much sector specific information available in Slovenia as
composite industry is still small, but it is also an industry with great potential and a fast-growing industry.
In Slovenia national vocational qualification (NVQ) exists which could meet employers’ expectation in
the sense of acquiring new employees in the composite industry but the problem is that Slovenia has
neither an industry-specific strategy nor legislation. At the national level there is a big lack of
qualification standard or training courses, with only a few individual courses, seminars, trainings
available.
The research proved to be a real challenge in Estonia since the composite sector is relatively small, and
there are no findings of any other surveys made before. Desk research didn´t produce enough data, and
although many companies were contacted, many were interested in investing their time to participate
and engage fully in the research process.
In Germany, only a few companies responded to the call for participation launched by SBG Dresden
mBH to participate in the project's research phase. However, the few participating companies were very
experienced and knew in detail the most common challenges and development opportunities for both
technological and skills development in the composite industry.
In all participating countries, most composite industry companies were keen to provide data through
the online surveys used to prepare the industry-specific sub-outputs of IO1, i.e. the COBE and PTFC.

1. National background
1.1. Economic overview
In 2021, the COVID-19 crisis continued to evolve, significantly impacting the economy and the business
environment across the EU. The countries that participated in the research process were no exception.
SMEs have been among the most affected economic entities, suffering from reduced consumption,
limited market access, supply chain disruptions, the imposed social distancing and travel bans
worldwide. These developments changed the economic environment in which most SMEs operate,
resulting in an unforeseen and unprecedented financial strain on a large part of the enterprises.
Brexit, to name just one of the most obvious examples, caused massive uncertainty in many branches
of industry as early as 2019. The intra-European trade was significantly weakened and hindered by
increasing imponderability and the increasingly flaring up of national protectionism as well as national
efforts of individual countries. In addition, there were the first trade disputes between the USA and
China and other countries, which had a negative impact on world trade. A decline in willingness to invest
and very cautious action was already noticeable before 2020.
Even though the crisis provided opportunities to some, many SMEs were affected negatively and
sometimes in a devastating way. Export-focused enterprises suffered due to supply chain disruptions,
collection or receivables and altered demand structure in their international markets. At this stage,
limited data is available on the most recent socioeconomic developments (official statistics will be
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released earliest in Q2 2020). However, trends are visible, but long-term impacts are hard to be
projected.
In Bulgaria, small and medium-sized enterprises (SMEs) represent the backbone of the Bulgarian
economy, as they account for 99.8% of all active economic subjects in Bulgaria. In addition, SMEs are
the key players in the Bulgarian economy, providing employment to over 75% of the workforce and
generating 65% of the value-added (PwC, 2021). 91,6% of all SMEs are micro-companies, i.e. less than
five employees. Micro companies provide for 65.2% of the added value to the economy and 75.4% of
the employment in Bulgaria, which is well above the EU average of 56.8% and 66.4%, respectively.
The share of Bulgaria's three largest economic sectors has not changed much over the last decade. The
overall structure of the country's economy is distributed in three main sectors - services (67%), industry
(28%) and agriculture (5%). Manufacturing is the leading industrial sector, providing almost 80% of the
production output. The share of added value in production is highest in high-technology and knowledgeintensive fields and activities. Leading among medium and high-tech economic activities are medical
equipment, computer and communication equipment, machinery and metal products, where the share
of value-added in manufactured products is between 30-35%.
In terms of technological intensity of economic activities, employment is concentrated in medium-low
and low-tech activities (82%). It provides less knowledge-intensive services (81%), i.e. high-technology
sectors of production and services employ 18-19% of employees in the manufacturing and services
sectors. 4
On a national level, apart from the steady economic development over the past ten years, Bulgarian
SMEs are facing various challenges that hinder their competitive position on regional markets in the
Balkans and the Single European Market. The level of internationalisation of Bulgarian SMEs is below
the EU average, although the share of SMEs with deficient internationalisation activity has dropped from
94,5% in 2011 to 66,9% in 2020. According to the European Innovation Scoreboard 2020, Bulgaria falls
in modest innovators that show a performance level below 50% of the EU average. This is mainly a result
of the unbalanced regional development of SMEs.
According to the Global Entrepreneurship Monitor’s National Entrepreneurship Context Index (GEM
NECI), Bulgaria scores 4.7 of 10 and ranks 14th among 18 EU countries and 36th among 54 countries
participating in the GEM report for 2018. Another main barrier appears to be the lack of qualified staff
employed for R&D activities, particularly the shortage of young researchers involved in the SMEs
innovation activities. Unfortunately, the resource and energy efficiency of the Bulgarian economy is very
low, and the country ranks last in Europe in terms of environmental innovation (PwC, 2021).
Croatian SMEs follow similar development patterns and share identical problems and challenges.
However, Croatia is a developing high-income service-based economy, with the tertiary sector
accounting for 60% of total gross domestic product (GDP). Croatian economy reached pre-crisis levels
in 2019, but due to the Coronavirus pandemic, the first estimate shows that the quarterly GDP
decreased by 15.1% in the second quarter of 2020 compared to the same quarter of 2019. It is the most
significant decline in quarterly GDP in real terms since 1995, when quarterly GDP started being

4

Innovation Strategy for Smart Specialization of Bulgaria 2014 – 2020 (latest revision)
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estimated. Recovery is set to begin in the last month of the first quarter and from the second quarter
of 2021 with forecasted GDP growth of 1.4% and 3.0%.
However, a World Bank Report data shows that a strong recovery in exports largely drove the rebound
in the country and the region during the first half of this year, as activity in the European area bounced
back, and commodity prices rose sharply, as well as strengthening domestic demand due to vaccinations
and support packages. However, the boost to exports may be fading due to the ongoing global and
regional spread of more contagious COVID-19 variants, which has also dampened the recovery in
regional domestic demand.
The main manufacturing industries in Croatia are shipbuilding, construction, petrochemistry and the
food industry. Based on the economic overview of the plastic and rubber industries, which are a solid
branch of the added-value generating sector of the country, we find that Croatia is one of the countries
that convert less than 0.5 million tons on an annual basis. The share of companies engaged in producing
plastic and rubber products in the manufacturing industry in 2019 is 5.3%, and the share of employees
in companies engaged in the production of plastic and rubber products in the manufacturing industry is
3.6%. The number of companies engaged in producing plastic and rubber products has been growing
relatively steadily from 2008 (585 companies) to 2019 (794 companies). On the other hand, the polymer
production industry has experienced a huge decline in its primary forms. Since 2006, production has
been somewhat the same every year (about 200,000 tons), and in 2011 production dropped to about
140,000 tons, and the following year, in 2012, it dropped to only 23,647 tons and has not recovered
significantly since. One of the reasons for the decline in production is the collapse of a company that
produced polymers in larger quantities than all other companies in Croatia.
In Estonia, according to the annual Economic Overview of the Ministry of Economic Affairs and
Communications and the Ministry of Finance, the Estonian economy is currently experiencing various
challenges. In the pre-covid years, the Estonian economy has been in a strong position in terms of
employment, income, and export capacity. Economic growth has surprised positively, averaging almost
5% over the period 2016 - 2019.
Data of the 2020 edition of the report show that Estonia’s economic downturn in 2020 (-2.9%) was twice
as lower than the EU average and smaller than initially forecast like many other countries. The Estonian
economy was supported by the resilience of its closest trade partners – in Finland, Sweden and
Lithuania, GDP decreased less than in Estonia. Also, as a 2020 average, domestic restrictions on
economic activity and the free movement of people in Estonia were the mildest compared to the rest
of the EU. In the first months of the crisis, the wage compensation measure was a great help to
companies. Against the background of the almost double-digit decline in euro area exports, export
developments in the Baltic and Nordic countries were less affected by the pandemic. In 2020, Estonian
exports of goods and services decreased by 5.5%, and export prices dropped by 2.1%. Considering the
7.4% decline in external demand, we also increased our market share in foreign markets during the
corona crisis. 5 Overall, however, industrial production is falling significantly, and the number of people
employed is also expected to fall. Due to exceptional circumstances and costs, companies' financial
indicators are also expected to deteriorate.

5

Data taken from the Annual Economy Overview of the Estonia, prepared by the Ministry of Economic Affairs
and Communications and the Ministry of Finance 2021
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About 7,500 companies operate in the processing industry in Estonia, most of them small and mediumsized. More than 200 companies with at least 100 employees, but they employ nearly half of the
industrial sector employees. The largest companies include, for example, Ericsson Eesti AS, a
manufacturer of mobile network equipment, electrical equipment manufacturer ABB AS, shipbuilding
and metalworking group BLRT Grupp AS, wood processor Stora Enso Eesti AS, manufacturer of blankets,
pillows, beds and mattresses AS Wendre, car safety systems (seat belts) manufacturer AS Norma and
meat products manufacturer AS HKScan Estonia.
In Estonia, the share of the industrial sector in the economy on the basis of added value is slightly lower
than the average in the EU (ca 15%). However, the share of people employed in the processing industry
in Estonia is one of the highest (nearly a fifth) among EU countries, which shows that, in general, more
added value can be created elsewhere for the same number of employees. More than 700 companies
are active in furniture production in Estonia, employing nearly 8,000 people. Several companies are very
large in Estonian terms, with as many as six companies employing more than 200 people. The furniture
industry is a sector with a long tradition in Estonia, which is the biggest employer in rural areas and helps
to value domestic raw materials.
The production of means of transport depends mainly on external demand, most of the sales in the
sector are made up of exports. More than 150 transport production companies in Estonia produce
various goods and products for the automotive industry, aluminium vessels, luxury yachts and boats,
etc. According to long-term forecasts, future sales volumes will be driven by exports. At the same time,
the role of the domestic market will be modest. The increase in production volume is due to increased
productivity, as the shortage of skilled labour and the increase in labour costs force the focus on more
expensive products. Estonian ship and boat manufacturing industries are diverse, ranging from raw and
motor boats to various yachts and work boats. Estonian boat- and shipbuilding companies mainly focus
on small-series production and one-off projects. The high quality and innovativeness of the local leisure
and workboat building create an excellent opportunity for efficient and flexible testing of manufacturing
technologies and materials.
Despite being the economic motor of the European Union, Germany was not spared by the crisis either.
The lockdown measures that were introduced as a reaction to the spread of the new corona virus caused
massive cuts for the population, industry and the economy in general. The effects are the worst since
the economic and financial crisis of 2008/2009. All national governments, but also the EU, are currently
resisting the consequences of the pandemic or are trying to cushion them with various aid measures.
At the end of May 2020, the German federal government passed the largest aid package in the history
of Germany. The budget measures a total of EUR 353.3 billion, and the guarantees total EUR 819.7
billion. The corona pandemic can undoubtedly be seen as the decisive trigger for the current economic
slump. Nevertheless, as described above, it should not be overlooked that this slump has already hit an
uncertain economic environment and has intensified its effects.
The transport sector with the core fields of automotive, public transport, commercial vehicles and
aviation, as well as the accommodation industry, which is one of the sectors of particular importance
for the composite industry, are also some of the sectors that have been particularly affected by the
pandemic. The IFO INSTITUTE writes about the assessment of the situation in the automotive industry:
“The corona crisis hit the automotive industry like a blow, as it had already been under attack for a few
years as a result of the ongoing diesel crisis, the problems with the introduction of the new WLTP
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emissions test standard and ailing export markets. However, it is important for the automotive industry
to resolutely tackle the traffic turnaround that was already on the horizon before the Corona crisis”.
The aviation industry was hit particularly hard. As one of the central areas of application for which high
expectations have been placed for the future, the aviation industry does not seem to be able to return
to the old level, at least in the medium term.
Since the late 1970s when the first foreign investors came to Slovenia, the skill base remains the
country’s key attraction as an inward investment location. Skilled labour is available to a range of
industries making Slovenia an easy location for investors to fill talent. Other advantages include
adaptability of companies and of workforce, business legislation, investment incentives, 19 % corporate
income tax rate and investment tax allowances.
Manufacturing companies lead the way in generating the highest gross value added and among them
large companies account for more gross value added than all other companies put together. The
manufacturing sector in Republic of Slovenian, according to the annual report of AJPES - Agency of the
Republic of Slovenia for Public Legal Records and Related Services and its annual report Information on
the operations of companies in the Republic of Slovenia in 2020 in the manufacturing sector, shows that
there are more than 8369 manufacturing companies in Slovenia, providing employment to 183 353
people. The main manufacturing industries where most Slovenian companies operate and generate
added value include automotive, chemicals & pharmaceuticals, electrical & electronics, ICT, Logistics &
distribution, machining & metalworking, wood-processing, etc.
The field of materials as end products is a distinctly emphasized priority area in Europe, which directly
and completely follows the principles of smart specialization and supports Slovenia's regional
advantage. The analysis of materials, world markets and trends, industrial needs and R&D challenges,
competence advantages, research and development capacities and especially the potential of Slovenian
companies showed that the comparative advantages of stakeholders in Slovenia stand out in the
following areas: (i) high specialization and high level flexibility, (ii) high technological intensity and focus
on innovation, (iii) relatively good organization and robustness, (iv) responsible management, efficient
use of resources and a high level of recycling, (v) close cooperation of companies and knowledge
institutions in the use of public R&D resources, (vi) involvement in global chains, (vii) niche mode of
operation in medium and small enterprises, (viii) good knowledge of the market and (ix) exploitation of
local providers.
The coronavirus pandemic hit the Slovenian economy hard. Containment measures cut many service
activities, while manufacturing was hit by failing foreign demand. The moderate rise in unemployment
reflects measures to support jobs and incomes. The downturn comes after a long period of high growth
that had supported higher living standards, improved labour market inclusiveness, and fostered faster
income convergence.
Several long-standing vulnerabilities risk slowing down the recovery. Lowering labour taxes should be a
priority. Currently, low-skilled workers have few incentives to enter employment or increase work
efforts as high-income taxes erode their income gains. Another concern is the relatively high share of
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state-owned enterprises, present across all sectors, which hinder competition and reallocation of
resources to most productive firms during the recovery 6.

1.2. Composite manufacturing
Considered purely in terms of production volume compared to competing materials, the composites
market is relatively small. It is clear that composites will not reach the gigantic production quantities of
concrete or steel in the near future. The market is highly agile, and the growth rates are high. An increase
in importance can also be seen in the industries supplied with composite components.
The building, construction, and automotive industries are some of the worst-hit sectors due to the
pandemic. Slow recovery is expected in these sectors because of other macroeconomic factors such as
job losses and debt crises. This slow recovery is anticipated to hamper the composite market growth in
the long run. Moreover, the changing political landscape and rising trade conflicts are likely to suppress
market growth in the future. The usage of composites in the aerospace industry has evolved and
widened over the past few years. Aircraft manufacturers are taking steps to enlarge primary structures
and thermoplastic both in business jets and commercial aircraft. The marine industry also looks towards
the use of composite materials in the production of boats, powerboats, yachts, with a trend to use 3D
printing in the marine industry. The furniture industry is also introducing composite materials and
techniques rapidly.
Composite materials are utilized to serve customers' needs with a variety of highly-complex engineered
parts, design patterns and structures. The industry serves several industry verticals such as automotive,
aerospace, marine, customers goods, wind power and others. These industries consume these materials
in a variety of ways. The usage is driven by the part performance requirements, regulations, consumer
demand and cost threshold.
From another perspective, some of the key restraining factors and challenges that the industry is facing
result from the strict environmental policies and legislation and the increased restrictions and costs for
landfills disposal. Moreover, the increasing use of life cycles assessment as part of the material selection
process in many sectors is also putting composite end-of-life waste management under intense scrutiny.
Likewise, increasing plastic waste has completed lawmakers around the world to implement stringent
environmental norms. Ban of single-use plastic and various countries has highlighted the steps taken by
governments to tackle the concerns arising from plastic waste.
There are currently numerous challenges in the industrial environment. The corona pandemic, for
example, has often just subsided but not gone. Business models had to and must continue to be
adapted. Logistics chains were in some cases significantly disrupted, and there are still glaring
bottlenecks today. A shortage of raw materials, the sharp rise in the prices of many raw materials and,
most recently, the shortage of chips have a major impact on various application industries.
Nevertheless, the picture in the composites industry is optimistic.
In the following section of the report, based on the research results, there is a brief overview of the
state and current use of composite materials, existing market, sector-specific data, main stakeholders,
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potential markets, etc. It is evident that there are development contrasts concerning the composite
sector's overall development among the countries that participated in the research.
In Bulgaria, for example, the research team found very little data in both public and online resources on
the current state and key actors in the composite manufacturing industry. Based on the research in both
primary and secondary resources, the research team found that the number of composite
manufacturing companies is relatively low. Data showed that the largest consumer of composite
materials in Bulgaria is the automotive sector, followed by construction, light manufacturing, dentistry,
aeronautical and defence industry, marine industry, etc. For example, some companies produce facades
for buildings and fittings for PVC and aluminium windows and doors made of composite materials in the
construction sector. Additionally, some enterprises manufacture various plastic sheets and films,
polycarbonate, polystyrene, PVC, foamed-PVC PET, HP Laminates, PVC films, acrylic tubes and rods, Al
composite panels and sealants, powder coatings, protective coatings, painting systems, silicone
emulsions etc. The product application is for interior design, building and construction, advertising,
furniture, stationery production, moulding, greenhouse projects, paint production, metal structures etc.
Many companies produce pipes and fittings from fibreglass and other composite materials used in the
energy industry, water supply and sewage system sectors (WSS). There are also producers of plastic and
reinforced plastic composite products for water and irrigation purposes in agriculture. Several
companies produce specialized composite parts and products for the needs of the maritime and
aeronautical industries. There are also individual composite fabricators that produce custom-made,
special-purpose composite products that have gained their knowledge mainly from the Internet, e.g.
YouTube videos, expert forums, etc. Neighbouring countries such as the Republic of North Macedonia
and Romania also have long-term traditions and active companies in the field of the composite industry.
This creates opportunities for fostering the B2B cooperation in the sector and developing joint business
and educational initiatives, e.g. clusters, staff exchanges, good practice and know-how transfer, etc.
In regard to the traditional industries, there is very limited knowledge on both the different applications
and production technologies for introducing and manufacturing composites. For example, in the region
of Blagoevgrad, apart from some small plastic and rubber producers and some small furniture
workshops that use resin to produce custom-made and boutique furniture, there are no renowned
composite manufacturers.
In Croatia, the share of companies engaged in composites is relatively low (4.8%) in comparison to other
enterprises of the chemicals, rubber and plastics manufacturing sector. This sector covers the
manufacture of basic organic and inorganic chemicals, pharmaceutical products, pesticides, rubber
tyres, and plastic tubes. The composite industry in Croatia employs a total of 3.6% of employees
compared to 18.8% of employees in the production of plastic and rubber products. Also, the average
salary of workers in the composite industry is lower than the average salary in Croatia. Based on the
research findings, in Croatia, out of 794 companies that were engaged in the production of plastic and
rubber products, only 38 companies are producing composites. Although this sector is still relatively
modest, some companies stand out as a positive example. There are companies that manufacture parts
for the transportation, automotive and shipbuilding industries. There is also the production of advanced
composite products for various purposes (automotive, bicycle and motorcycle industry, vessels, aircraft,
military industry, wood industry, construction), model and mould making, wood processing services,
aluminium, composite materials on 5-axis CNC machines, production of covers for working machines,
production of composite protective transformer boxes, special test boilers and high voltage screens,
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pipes, reducers, flanges. Some composite products are produced in a vacuum by injection technology.
Some companies are engaged in the production of military equipment, i.e. they produce ballistic safety
equipment, biological chemical protective items and plastic parts. Others are engaged in the
manufacture of bathtubs, showers, bathroom furniture and massage systems or the production of parts
for trams, trains, water tanks, stadium seats, bumpers for truck vehicles. Croatia also has a developed
shipbuilding industry, and many companies are also engaged in shipbuilding.
In Estonia, as in other countries, the availability of information about the current use of composite
materials is non-sufficient, concluding that composites share just a small part of the Estonian
manufacturing industry. The National statistics defines composite producers as companies that belong
to the category “other manufacturing industry”. Based on the information gathered in the desk research
phase of the project, five distinctive economic industries in Estonia use composite materials.
•
•
•
•
•

Shipbuilding.
Manufacturers of hot tubs, including heated ones.
Manufacturers of tanks, including septic tanks.
Manufacturing sanitary products.
Manufacturing of industrial profiles and other products for construction.

Regarding the Saaremaa region (where the Kuressaare Ametikool is located), in 2019, according to a
study 7 implemented by the Small Craft Competence Centre, there are eight companies producing small
marine vessels. There are also renowned companies with unique manufacturing capacities and facilities
to produce custom fibreglass parts and assemblies, tanks, tubes and high-quality and large-scale moulds
for the shipbuilding, transportation and wind energy industries.
Most of the abovementioned companies export their products to Europe, for example Finland, Sweden,
Denmark, Norway, Aland, Belgium, Germany, France etc.
In Germany, as elsewhere in Europe, the covid pandemic has brought forward numerous challenges in
the industrial environment. German manufacturers produce the largest quantities of composites in
Europe. In July 2021, the umbrella organization Composites United carried out its 17th composites
market survey. In addition to the expected declines in the aviation and automotive industries, the two
areas of infrastructure/construction and sport/leisure have been showing up over a longer period of
time than the fields of application from which many respondents expect significant growth impulses for
the composites industry. Data shows that after years of dynamic growth in this segment, there was a
slight decline for the first time in 2019, in particular, because the order situation from the automotive
sector declined. The use of plastic components in automobile construction is steadily increasing.
Technical plastic parts are increasingly being used instead of heavier, more energy-consuming materials,
e.g., steel. The proportion of plastic in the average automobile is a good 15 per cent, and this proportion
will continue to increase due to the trends towards lightweight construction and electromobility. Classic
plastics, as well as composites, will play a significant role in the mobility of the future. This means that
plastics processing companies are also becoming increasingly important for the automotive industry
and its value chain.
7
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According to data from that same research, CFRP (carbon fibre reinforced plastic) continues to lose
influence with regard to its role as a growth driver. GFRP (glass fibre reinforced plastic) is now named
as the most important material for the third time in a row. The transport sector reacts much faster and
often more intensely due to external influences and disruptions than the construction sector. On the
other hand, there is usually a significantly more pronounced willingness to innovate and develop speed
within this segment.
In Slovenia, the main industries that produce composite materials include:
-

Automotive industry, including campers.
Aviation industry.
Marine and nautical industry.
Construction industry.
Wind industry.
Electrical appliance industry.
Consumer products.

An area where Slovenia shows great potential is the innovative multicomponent materials and coatings,
which also confirmed by empirical data. »Production of artificial fibres” (C20.6) shows both the revealed
comparative advantages and the dynamic growth of the added value per employee and exports. OECD
data further suggest that comparative advantages are dynamically strengthened (Burger, Kotnik, 2014:
64), and so comparative advantages can be identified in related areas such as, e.g. »Preparation and
spinning of textile fibres”(C13.1), where high growth of added value was also realized per employee and
exports or in the field of “Manufacture of other textiles” (C13.9). Slovenian companies are also strong
in the field of coatings, where “Production of paints, varnishes and similar coatings”(C20.3) shows the
revealed comparative advantages, and it is projected that the global smart coating market will grow
from € 540 million in 2015 to 5.2 € billion in 2020 8.
Composites are still relatively young materials with great potential. It remains exciting to see to what
extent composites can continue to establish themselves as material alternatives and whether they can
benefit from the central, upcoming changes (e.g. alternative drives, increasing desire for sustainability,
alternative energy generation, 5G and much more).

1.3 Key industry and employment challenges and deficiencies
The COVID-19 pandemic had a negative influence on the overall economic development of the
European Union, bringing the steady economic growth and development accumulated over the past
ten years to a standstill. Despite the fact that the pandemic is having a significant impact on business
operations and development, SMEs in participating countries have been facing long-term challenges
that have hindered their overall competitiveness and business development. However, the pandemic
brought forward numerous industrial and economic development challenges that forced many small
businesses to adapt to these new realities, diversify their production and manufacturing practices, cope
with raw and other material deficiencies, logistic challenges, etc. Whilst in recent years, SMEs support
policies in most member states have been emphasizing on the internationalisation of SMEs, the current
pandemic has shifted the emphasis towards resilience, digitalization and sustainability.
8
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According to the results of the desk research that was carried out in the frame of the project, economies
in the studied countries experience similar challenges in terms of staff shortage, skills deficiencies, low
productivity, etc.
In Bulgaria, based on the conducted desk research and the data received from the focus groups and
interviews, the composite industry is less impacted by the corona crisis. In addition, the constant lack
of both qualified and non-qualified workforce remains one of the biggest challenges that the vast
majority of Bulgarian SMEs are and will be facing in both short and long-term prospects. According to
the recently published report of the European Commission, “SME performance review 2021”, 9, Bulgaria
as part of the EU, is facing significant challenges in terms of its small and medium-sized enterprise (SME)
environment – including a weak entrepreneurial ecosystem, a shortage of qualified labour and poor
SME performance in innovation and digitalization. The COVID-19 pandemic and ensuing policy measures
have significantly impacted small and medium-sized enterprises (SMEs) in Bulgaria – with SME valueadded and SME employment significantly declining in both 2020 - 2021. According to data of recent
studies and reports, the vast majority of Bulgarian SMEs face more or less similar challenges, such as:
•

•

•

Shortage of staff – Bulgarian SMEs biggest challenge remains the lack of qualified personnel.
According to the Bulgarian Small and Medium Enterprises Promotion Agency, the shortage of
highly skilled labour, a consequence of the demographic crisis affecting the country, remains
one of the biggest challenges for SMEs. Although limited in terms of overall development, the
composite industry is no exception. As for each manufacturing industry, composite companies
are also suffering from the lack of qualified personnel, workforce fluctuation, and migration to
other countries of the EU.
COVID-19 related challenges and issues - COVID-19 brought had a significant impact on supply
chains as many companies experienced shortages of raw materials and finished goods,
disrupting manufacturing as a result.
Skills and training activities – Resulting from the observed negative trends and deficiencies in
the field of education and training, the vast majority of Bulgarian entrepreneurs point out that
their major problem is related to the existing and developing labour and skills deficiencies.

According to the participants in the focus groups and interviews in Croatia, composite materials are
quite popular, and there is quite a big interest in their use. However, as with Bulgaria and other
countries, it remains under sectoral specialisation and support policies radar. Based on the online survey
results, more than 80% of companies plan to introduce new technologies in the next few years, such as
autoclave processing. The biggest concern of Croatian companies regarding business development is
related to financial shortages and market limitations, as well as the lack of qualified personnel. The main
result for the lack of a qualified workforce lies with the following negative tendencies:
•
•

In Croatia, 60% of employees tend to choose a different type of work after an average of 3
years;
a certain percentage of employees decide to move because of better conditions and incomes
in western Europe;

9

DocsRoom - European Commission. Europa.eu. Published 2021. Accessed November 16, 2021.
https://ec.europa.eu/docsroom/documents/46068

32

•
•

for most employees, working with composites is terra incognita and not their primary
profession;
There is a lack of diverse offers for vocational education and training to cope with the reported
shortages.

Croatia needs to shift quickly to knowledge-based industries and thus achieve economic growth driven
by innovation. In such conditions, employees will need to be able to change jobs quickly, work directly
with customers, manage themselves and the work environment, and participate in lifelong learning. It
is especially visible in the mismatch between workers' technical skills and the technical skills required
for the intended job, indicating that the education system - including lifelong learning - needs to be
better linked to labour market needs.
According to the latest OSKA 10 report, the main industrial and economic challenges and deficiencies in
Estonia are related to 1) Low industrial added value; 2) Labour shortage; 3) Relatively low industrial
productivity; 4) Rapid increase of costs of raw materials.
According to the Green Book of Estonian Manufacturing Industry, the biggest weakness of the Estonian
Manufacturing Industry is low industrial added value per employee. However, there are other obstacles
to the development of the industrial sector. Value creation for rapid growth is outstanding several
important preconditions - lack of skilled labour (e.g. development workers, technologies, etc.), the
ability to interpret (export) market signals and implement products, and the ability to enter foreign
markets is easy, knowledge and technology transfer is modest and little investment and development.
Regarding the labour shortage, at the beginning of the decade, exiting the previous economic crisis, the
average wage level in manufacturing rose faster than the Estonian average. In recent years, the growth
rate has slowed down compared to the Estonian average. Brought together, these indicators suggest
that without major structural positive changes in the manufacturing sector in the near future, it may be
even more challenging to find workers with the necessary competencies in the future.
Estonia’s export profile is characterized by low research and innovation activity, resulting in the low
market introduction of new or significantly modified products and services. According to OSKA's
forecast, the number of people employed in the industry as a whole will not change considerably over
the next decade. Higher growth is expected in the wood industry and the electrical and electronics
industry. Employment is forecasted to decline in the food industry, the rubber and plastics industry and
the metal industry. It can be assumed that machines will increasingly replace routine work, and
production with lower added value will move outside Estonia. New greener (sustainable) products
coming to the market don’t meet the same quality criteria as old and less green ones. This means it puts
additional pressure on companies to find the solution to meet their customers' quality expectations.
In Germany, current trends in product development combine high-performance composite materials
with microsystem technology components (including sensors, LEDs, MID) in the production process.
These processes are not found in either plastics or electronics professions as part of vocational training
content and pose significant challenges for small and medium-sized companies. With additional
qualifications, companies would react to changing environmental conditions and qualification
requirements at an early stage. The constant further development of innovative materials, the possible
10
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combinations with microsystem components, the variety of technological manufacturing processes and
the use in hybrid applications are major challenges for companies and specialists. The need for
employees with a wide range of application-related knowledge of materials and joining technology will
continue to increase. The high growth rates in all areas of application of composites contrast with very
few skilled workers on the labour market, especially for production.
Similarly to the other countries, the manufacturing sector in Slovenia is mostly suffering from the lack
of qualified and non-qualified personnel. COVID-19 and its multidimensional impacts have multiplied
the issue. The problem at the national level, policies, strategies and legislation, is because we have
neither a composite industry-specific strategy nor legislation. At the national level, there is a lack of
vocational training, but there is NPC (national professional qualification) and informal courses,
something small on this topic is also carried out at faculties but not at the level of, e.g. composite
engineer etc.
Until the state is aware of the importance of composite materials and this industry, in general, there
will be no progress in this area and no changes in the education and training system. Too little effort by
the state to attract foreign investors in this area. Poland is an example of good practice in state support
for the composite industry. There is a need for state orientation, encouragement, companies alone
cannot keep up with the world.
There are no training programs at the national level. National professional qualification exists, but no
entities or organisations have yet completed the certification process. A future course of action would
be introducing a program to a higher level (tertiary education) because there is a greater emphasis on
practice, while in secondary schools, there is an emphasis on theory.

2. Existing policies and support
National support policies and regulations can either boost or break national economies. The less
administrative burden on business development, simpler taxation mechanisms, protection of free trade,
investment incentives, and support for education and science are key policy objectives to promote the
manufacturing sector. The following section briefly outlines the existing policies and legislation
supporting small and medium-sized enterprises operating in medium and high-tech industries in studies
countries.

2.1. National policies and programmes
In Bulgaria, policies and legislation supporting small and medium-sized enterprises operating in medium
and high-tech industries are outlined in several strategic documents and policy papers.
The SMEs Promotion Strategy 2014 – 2020 was the main strategic document that regulated the policy
framework for supporting the development of SMEs in Bulgaria in the previous programming and
strategic period 2014 – 2020.
The Innovation Strategy for Smart specialization of the Republic of Bulgaria 2014-2020 (ISS) is based on
"the process of entrepreneurial discovery" for identifying the economic priorities within the research
and innovation to create a competitive advantage through the development and tuning the country’s
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strengths in research and development to industry needs. The smart specialization concept (S3)
provides a framework for investing in the most promising sectors through an evidence-based approach
with the strong involvement of a wide range of regional and/or national stakeholders.
The new National Strategy for SMEs 2021-2027 (NSSMEs) was developed in 2019 – 2020, based on an
in-depth analysis of the SMEs environment in Bulgaria which was commissioned by the Ministry of
Economy. In fact, such a comprehensive study has not been implemented in the past five years,
following the one developed to prepare the ISS 2014 – 2020. Based on the analysis and the overall
results of the SMEs support and development policies in the previous period, the NSSMEs is focused on
three strategic objectives:
1) Improving the competitiveness of SMEs.
2) Enhancing and supporting specialization in high-tech production and knowledge-intensive
industries.
3) Achieving regional balance in the development and support for SMEs.
National Recovery and Resilience Plan 11 is based on the National Development Programme: BULGARIA
2030. The document covers the national decisions for growth and development. It defines three
strategic goals - accelerated economic development, demographic recovery and reduction of
inequalities under which the Government outlines its intentions in five areas of development and raises
13 national priorities.
The National Development Programme BULGARIA 2030 is a strategic framework document of the
highest order in the hierarchy of national programming documents. Three strategic goals have been
determined – accelerated economic development, demographic upswing and reduction of inequalities,
the implementation of which is envisaged through targeted policies and interventions, grouped into five
interconnected and integrated development axes and 13 identified national priorities. Priority No.3 of
the Strategy is Intelligent Industry, with several sub-priorities: digitalisation, technological intensity and
innovation environment.
Croatia based its economic growth and development on increasing productivity in the public and private
sectors and applying knowledge, innovation, and new technologies to develop a technologically
advanced and export-oriented economy. By providing equal opportunities for access to education and
ensuring lifelong education and training, every citizen will be enabled to realize their full potential.
Smart specialization in export-oriented manufacturing sectors based on knowledge and innovation
offers an opportunity to transform the Croatian economy and increase its productivity and
competitiveness. In line with the European Union's new industrial strategy, Croatia will encourage
research, technological development, and innovation in all areas of industry, emphasising key industries
and emerging industries to accelerate the reduction of differences in economic development between
economic development Croatia and the EU average.
Small and medium enterprises are key to the competitiveness and prosperity of the Croatian economy.
Entrepreneurship will become one of the fundamental social values and the backbone of development
by 2030. At the same time, lifelong learning and the acquisition of key competencies for
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entrepreneurship based on the principle of "starting from the smallest" will be encouraged to create
stimulating conditions in society for the development of entrepreneurship.
In the coming decade, an educational system, knowledge, and skills will be built to enable Croatia to
cope with the rapid technological, social, and economic changes. Productivity and quality of the
workforce and its ability to adapt to rapid change will be key determinants of competitiveness,
productivity, and the investment attractiveness of the Croatian economy. The quality of the formal
educational process, but also the readiness for lifelong learning, are a crucial component of increasing
productivity, achieving a sustainable and lasting path of economic growth, but also the most reliable
way to train people for future labour market challenges and prevent the risk of poverty and social
exclusion.
Estonia sees the overall development of the country through supporting the creation of a well-educated
workforce in an inclusive society, focusing on labour market initiatives, involving all groups of society,
offering a qualified workforce and quality of education at all levels 12. In Estonia, entrepreneurship and
SME policy, in general, is the responsibility of the Ministry of Economic Affairs and Communications.
The Estonian Entrepreneurship Growth Strategy 2020 13 (EEGS) is the most important strategic
document on the Estonian economy for the last seven years, focusing on three main challenges to
increase Estonia's wealth: increasing productivity, stimulating entrepreneurship, and encouraging
innovation. Objectives of the strategy reflect the main components contributing to achieving the
general goal. The thematic focus of the strategy is planned towards global challenges and demand in
the sectors: 1) ICT supporting other sectors; 2) Health technologies and services; 3) Resource efficiency.
One of the aims of the EEGS is to instil a sense of entrepreneurial spirit among the youth and other
target groups, which is connected to the Youth Field Development Plan 2014-20 and its goal of
supporting creative, enterprising and initiative-taking attitudes to life 14.
The powerhouse of Europe, Germany, is constantly investing and supporting innovation and new
technologies, taking into account the challenges related to a labour shortage and rising material costs.
In September 2018, the federal government adopted the High-Tech Strategy 2025 (HTS 2025) and thus
revised and updated the High-Tech Strategy 2020. As a guide for the future, the strategy is intended to
bundle research and innovation to promote prosperity, sustainable development, and quality of life in
Germany. The following thematic fields of action were defined in the HTS 2025: societal challenges,
development of future skills and establishment of an open culture of innovation and risk.
In addition to health and care, sustainability, climate protection and energy, mobility, city and country
and security, the HTS 2025 also focuses on the topic of economy and work 4.0. In each of these fields
of action, twelve so-called "missions" are planned, which are intended to unite science, business and
society behind specific goals. The missions include climate-friendly industry, bio-based plastics, setting
up battery cell production in Germany and preserving biological diversity.
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In order to apply research results faster and more effectively, the federal government wants to
strengthen technology transfer to industry and promote the emergence of breakthrough innovations.
In addition, the entrepreneurial spirit and innovative strength in medium-sized companies should be
strengthened. Cyber security should be given more attention, in particular through comprehensive IT
security research.
The strategy also provides for the promotion of education and training. The aim is to give people the
new skills and qualifications they need for new technologies. Guidelines is a new training culture that
links digital training and further training offers with the principle of lifelong learning. Society should be
encouraged to help shape technological change. The aim is to arouse curiosity about digital technologies
and enable as many people as possible to use them competently. Promoting social innovations is
another goal of the strategy. The desired technological developments required a human-focused
approach. Further information can be found on the Federal Ministry of Education and Research website.
In Slovenia, the key document or strategy that involves the composite material and its implementation,
evolution and usage is the Slovenian smart specialization strategy - S4. In chapter “Development of
materials” of the Strategy, as a final product, identifies the sector of composite products and materials
to strengthen the cooperation of producers of finished materials that achieve high added value and
appear in international value chains, among themselves with knowledge institutions.
Slovenian representatives actively participated in the preparation of the European program "Metallurgy
Europe - Renaissance program" for the period 2012-2022. Due to the importance of technological
development of new materials and their use, this initiative brings together some of the largest European
industrial companies such as Airbus Group, Siemens, Daimler, BMW, Rolls Royce, Philips, Linde, ESI,
Arcelor Mittal, Sandvik, SKF, Thyssen Krupp, Tata Steel, Fiat and many others.
Slovenia Development Strategy 2030 identifies the usage of composite materials and competencies for
education in the following fields: Knowledge and skills for quality of life and work; Competitive and
socially responsible business and research sector; An inclusive labour market and quality jobs.

2.2. Existing support programmes, educational, training and other initiatives
This chapter describes the existing support programmes, education programmes, training, and other
initiatives supporting manufacturing industries identified from the desk analysis and participants in the
qualitative phase of the research process.

2.2.1 Existing support programmes and funding instruments
EU Cohesion policy funding significantly supports the industrial development of the Bulgarian economy.
In 2014 – 2020 alone, the Cohesion Policy programmes for Bulgaria have allocated EU funding of €1.1
billion for smart growth, €4.1 billion for sustainable growth and sustainable transport and €1.9 billion
for inclusive growth. In addition, €126 million (including national co-financing) have to be
reprogrammed by the authorities within the above priority areas. EU Cohesion policy funding
contributes to important transformations of the Bulgarian economy by investing, among other things,
in research, technological development and innovation, the competitiveness of enterprises, sustainable
transport, education, employment and social inclusion. The estimated effect of ESI Funds boosted GDP
by 5.5% and helped create 200,000 new jobs by the end of 2019. ESI Funds alone are responsible for
almost 77% of GDP growth in the country.
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There are also other programmes and instruments, such as the Fund Manager of Financial Instruments
in Bulgaria EAD (FMFIB), which operates as a Fund of Funds (FoF). It allocates targeted public funds from
European Union programmes and national co-financing, using special financing schemes (financial
instruments). The Fund of funds manages BGN 1.2 billion under four operational programs: OP „Human
Resources Development“, OP „Innovation and Competitiveness“, OP „Environment“ and OP „Regions in
Growth“. The Fund's main activity is the structuring and managing financial instruments co-financed by
the European Structural and Investment Funds during the 2014-2020 programming period. Similar tools
will be available for companies in the next programming period after 2021 with higher budgets and
more flexible funding rules.
The next Multiannual Funding Framework (MFF) will be allocated along seven major headings
associated with the EU’s priority policy areas. The first three – (i) Single Market, Innovation and Digital,
(ii) Cohesion, Resilience and Values and (iii) Natural Resources and Environment will be key to the green
recovery and sustainable energy transition. With a proposed envelope of €8,9 billion, Bulgaria will be
the 12th largest recipient of 2021-2027 EU Cohesion Policy funds in the Union, and 6th most prominent
in the Central and Eastern region, after Poland, Romania, Hungary, the Czech Republic and Slovakia. Led
by the Central Coordination Unit within the Council of Ministers Administration, the Bulgarian
authorities have already proposed spending the new funds. In the next programming period, 20212027, Bulgaria will manage eight operational programmes under EU Cohesion Policy.
The most important element taken into account when defining the number and content of the
programmes were the guidelines arising from the 2030 National Development Strategy (NRS). In
addition to established sectoral policies, NRS 2030 focuses on the territorial approach as one of the
main commitments of the Republic of Croatia in the period until 2030. Consequently, balanced regional
development, smart specialisation and improving the position of the regional economy in global value
chains are indispensable elements in building a new EU programme architecture. The NRS Strategic goal
2. "Educated and employed people" refers to the transfer of knowledge and skills. Education has a key
role in preparing future adults for life in the community, primarily through the installation of common
values and accepted norms of behaviour. Some of the priorities envisaged in this field are related to the
improvement and modernization of primary and secondary school system conducted in learning and
achieving educational outcomes; raising the qualification standards of teachers and principals, and
attracting and retaining quality educators, with special emphasis to those for whom there is a deficit in
the educational system; as well as increasing the quality, efficiency and relevance of the vocational
education system by strengthening and promoting work-based learning, excellence and flexibility.
In Estonia, several EU programs are helping small and medium-sized enterprises (SMEs) access finance
and markets and support entrepreneurship, business creation, internationalization, and growth.
Smart specialisation is the common thread running through the Estonian Entrepreneurship Growth
Strategy 2014-2020 (EEGS) and the Estonian Research and Development and Innovation Strategy 20142020 “Knowledge-based Estonia” (ERDIS).
The general goal of the EEGS is to facilitate the achievement of the umbrella objectives within the
competitiveness plan "Estonia 2020" to enhance productivity and employment. The plan seeks to reach
the goal where Estonian entrepreneurs earn higher income through products and services with a higher
value-added. To that end, entrepreneurial and innovation policy should be dealt with within a single
strategic framework that ensures the coherence between the policies that have, so far, stood apart at
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the strategic planning level, and by that, provide better performance. The strategy is being implemented
by the Ministry of Economics and Communication and Enterprise Estonia and partner institutions
(Ministry of Education and Research, etc.). The implementation process includes the establishment of
the implementation plan and annual reporting.
The overall aim of ERDIS is to develop RDI to create favourable conditions for an increase in productivity
and in the standard of living, for good-quality education and culture, and the longevity and development
of Estonia.
On a national level, the main technical and administrative support is provided by technological
development centres that help entrepreneurs develop new products and services where new products,
services and technologies are created in cooperation with competence centres, entrepreneurs and
universities. The support measure of technological development centres aims to promote research and
development (hereinafter R&D), development of technology and innovation activities, and improve
their availability.
In the period 2014-2020, Germany managed 32 operational programmes under EU Cohesion Policy
from the European Social Fund (ESF) and the European Regional Development Fund (ERDF). For 20142020, Germany has been allocated around € 19.2 billion (current prices) in total Cohesion Policy funding.
The Central Innovation Program for SMEs (Zentrales Innovationsprogramm Mittelstand - ZIM) is the
best-known German funding program for research, development and innovation. The ZIM is a good
opportunity for medium-sized companies to receive grants for research, development and innovation.
A big advantage is that ZIM promotes not only high-tech but also down-to-earth projects from almost
all sectors. The BMWi started ZIM in 2008. Since then, more than 40,500 funding applications have been
approved, and more than EUR 5.5 billion in grants have been distributed in this way.
Another German funding program for research, development and innovation is KMU-innovativ from the
Federal Research Ministry BMBF. KMU-innovativ focuses on the same target group as ZIM, namely small
and medium-sized companies. While ZIM is a technology and industry-open funding program, KMUinnovativ high-tech projects are funded, which also focus on the topic of materials research. Since 2007,
KMU-innovativ has funded more than 1,700 R&D projects with around EUR 1.26 billion.
Other support and funding programs focus more on the composite-related areas of materials research
and lightweight construction: The Lightweight Construction Technology Transfer Program (TTP LB) of
the BMWi promotes cross-sector and cross-material knowledge and technology transfer in lightweight
construction. Subject of the Forschungsinitiative "Zukunft Bau" research and development work in
applied building research. The program is aimed at all institutions and companies involved in research
and development in the field of construction. The research focus also includes new materials and
techniques as well as construction quality, resource efficiency, circular economy, sustainable building.
The Industrielle Gemeinschaftsforschung promotes scientific and technical research and development
projects that are jointly and pre-competitively organized by research associations as representatives of
companies in an industry or a technology field. The results, which are accessible to all companies, serve
in particular to compensate for the size-related disadvantages of small and medium-sized enterprises
(SMEs) in the field of research and development and thus contribute to their competitiveness. Within
the framework of the IGF, SMEs can solve their common problems through joint research activities. This
enables a large number of medium-sized companies to benefit from research results that each could
not have achieved on its own.
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In Germany, Cohesion Policy is, for the most part, implemented at the level of the federal states as part
of regional operational programmes. For this reason, the individual programmes address different goals
in order to meet the requirements of the different regional conditions.
In Slovenia, small and medium-sized enterprises (SMEs) that are active in the composite industry can
use EU programs which enables them to finance and markets and support entrepreneurship, business
creation, internationalization and growth. There is no composite industry-specific strategy or legislation.
At the national level, everything is missing. There is a lack of vocational school, but there is NPC (national
professional qualification) and informal courses, something small on this topic is also carried out at
faculties but not at the level of, e.g. composite engineer etc. There are no training programs at the
national level. NPC (national professional qualification) exists, but no group has yet gone through the
certification process.
In Slovenia, the key document that involves the composite material and its implementation, evolution
and usage is Slovenian smart specialization strategy - S4. Individuals in Slovenia who wish to work in the
field of composite materials can carry out a National vocational qualification - Manufacturer of plastic
composite products at any institution valid to carry out the National vocational qualification. Chamber
of commerce Slovenia has established a Strategic Development and Innovation Partnerships (SRIP) that
brings together representatives of the economy, knowledge institutions and the state in the target areas
of the Smart Specialization Strategy (S4). The Strategic Development and Innovation Partnership
Materials as End Products (SRIP MATPRO) was formed in 2017 at the Strategic Council for Metallurgy
initiative, which was established in 2013 by companies in the Slovenian metal industry. Slovenian Smart
specialization strategy (S4) in the chapter Development of materials as a final product identifies the
sector of composite products and materials with an aim to strengthen the cooperation of producers of
finished materials that achieve high added value and appear in international value chains, among
themselves and with knowledge institutions. Goals by 2023:
•
•
•

Increase in added value per employee in enterprises in the field of alloy production and metals
by 25% by 2023.
Increasing exports and added value per employee in the field of smart coatings by 20%.
Increase investment in development by 15%, added value by 5% and exports in the field of
smart multi-component materials by 10%.

Slovenia Development Strategy 2030 identifies the usage of composite materials and competencies for
education in the mentioned field:
-

-

Knowledge and skills for quality of life and work. Connecting science, education, and the
economy is crucial for exchanging and transferring knowledge. The level of education among
young people is rising sharply, which is a positive trend in terms of meeting the needs of the
economy, which is projected to demand a highly educated workforce in the future increasingly.
However, there are a number of structural discrepancies between labour supply and demand.
These are due to the gap between acquired skills and the different needs of employers, leading
to inefficient labour allocation. This hinders productivity growth, raises questions about the use
of skills, and at the same time poses a risk of brain drain. Reducing skills gaps also contribute to
lowering the risk of social exclusion of individuals.
Competitive and socially responsible business and research sector. Creating high added value
will be supported by innovation, basic and applied research, the promotion of creativity, and
the exploitation of digital potential and all the opportunities offered by the fourth industrial
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-

revolution. With this it is aimed to increase the number of fast-growing companies with great
potential to provide new and quality jobs. Therefore, the country must place research and
innovation at the heart of development policies to achieve a more competitive and responsible
business and research sector. In addition, a stimulating and predictable business and
investment environment, an adequate quality infrastructure, a modern information and
communication infrastructure and adequate human resources must be established. The
specificities of smaller companies must also be taken into account. At the same time, it is
important that companies and research organizations take into account the limitations and
opportunities of the environment and space and contribute to the quality of life and
development of society.
An inclusive labour market and quality jobs. Technological development and digitalisation of
society are causing the disappearance of some traditional professions, but at the same time
they are influencing the emergence of new professions and job opportunities. The transition to
a low-carbon circular economy will also affect the labour market with the creation of new jobs.
In such an environment, the acquisition of new knowledge and skills is key to strengthening the
innovation, productivity and competitiveness of the economy, thus creating the conditions for
higher incomes, better jobs and a more inclusive society.

A more detailed overview of additional support programmes, projects and other initiatives supporting
manufacturing industries is provided in Annex 1. These were identified by project partners and
participants in the research activities (i.e. focus groups and interviews) that were carried out to support
the preparation of the present Report.

2.2.2 Existing support structures and organisations
The research conducted in the frame of the CompoWin project showed that the existing structures and
organisations providing support for the composite industry are not well developed and coordinated in
all countries. As part of the research process, project partners in each country implemented an initial
stakeholder and target group mapping to attract potential participants and direct beneficiaries for the
project. This way, they identified the existing umbrella organisations, stakeholders, potential target
groups (i.e. SMEs of both groups, VET providers and institutions, etc.) and policymakers that are directly
or indirectly involved in providing support to the composite industry.
In Bulgaria, there are no publications or strategic documents that provide a specialised overview on the
development of the chemical, plastic, and composite industries. Little or almost no data is available on
the existing key composite manufacturing actors and stakeholders in Bulgaria, as the sector remains
relatively under the radar of industrial research and analysis, which were conducted for the needs of
drafting some of the main strategic documents of Bulgaria in regards to industrial and economic
development. During the stakeholder mapping phase, the project team found that composite
manufacturers in Bulgaria do not have an official branch association or an umbrella organisation to
safeguard their interests and carry out different projects supporting its members' overall technological,
R&D and skills development. However, many branch associations of companies work in key industries
that use composite products or materials. Various branch associations are covering the broad range of
technologies/products/final markets of the polymer industry, furniture production, windows and doors,
marine industry, etc. In addition, there are several cluster organisations, including the Association of
Business Clusters, Bulgarian Automotive Cluster, Woodworking and Furniture Cluster, Seafarers
Professional Development Cluster, Marine Cluster Bulgaria, etc. There are also other branch
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organisations and industrial associations on the national level that safeguard the interests of the
Bulgarian industry, such as the Bulgarian Chamber of Commerce and Industry, the Bulgarian Industrial
Association, Bulgarian Industrial Capital Association, etc.
In Croatia, the Croatian Chamber of Commerce is the umbrella house of domestic entrepreneurship.
The Chamber (abbreviation HGK) is an independent professional and business organization that
promotes, represents and harmonizes the common interests of its members before state and other
bodies in Croatia and abroad. In the domestic market, HGK lobbies for legislation in accordance with
their clients' interests through 63 associations and 33 communities of the Croatian Chamber of
Commerce. HGK can help get legal advice through regionally extensive infrastructure and a range of
information, databases, and entrepreneurial education. HGK also co-finances appearances at fairs,
refers their clients to funding sources, and advises them to apply for EU funds.
Another important stakeholder providing support for the industrial development of Croatian businesses
is the Association of the Plastics and Rubber Industry. It includes member companies operating in the
field of rubber and plastic products, polymers and polymer processors. The Association monitors
legislation at the EU and national level and actively represents the interests of its members in the
institutions of the Republic of Croatia and the EC. Also, the Association organizes professional trainings,
workshops and conferences and, according to the interests of its members, organizes visits and
exhibitions at fairs and B2B events.
The Croatian Employers' Association (CEA) was established in 1993 as a voluntary, non-profit and
independent employers' association that promotes ideas of entrepreneurial spirit, rights and freedom.
Since 2012, CEA has been the headquarter centre/representative of the UN's initiative Global Compact
for Croatia, thus promoting the principle of corporate social responsibility among its members.
The Croatian Chamber of Trades and Crafts is an independent professional business organization of
tradesmen and craftsmen, founded to promote, coordinate, and represent the joint interests of traders
and craftsmen.
In Estonia, as in Bulgaria, there is no single umbrella organization/association that unites the composite
manufacturing sector. Most boat building companies that use composite in their production belong to
the Association of Estonian Marine Industries and the Estonian Plastics Association. However,
benefitting from the small size of Estonia, networks of educational and research institutions, companies
and local governments work together closely.
The Association of Estonian Marine Industries is the biggest Estonian boatyards and subcontractors,
aiming at developing the Estonian marine industry – shipbuilding, off-shore industry and the sectors
related to those. The Association stands for the interests of Estonian marine industry in the public sector
and international organisations, coordinates cooperation, joint marketing and image building projects,
contributes to the development of the sector related study programmes, and the popularisation of the
professions mediates marine industries related information. The other association which supports the
marine industry is ALTECH Eesti Mereakadeemia väikelaevaehituse kompetentsikeskus (Small Craft
Competence Centre, SCC). The SCC in Kuressaare is one of five competence centres in the field of smart
specialisation. Saaremaa's smart specialisation areas are maritime and small shipbuilding and maritime
electronics.
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The Estonian Plastics Association (EPA) is the leading trade association of the Estonian Plastics Industry,
a springboard for industry action to exploit common opportunities and resolve shared problems. The
mission of the EPA is to increase the competitiveness of Estonian plastics-related industries and build
up a trustful cooperative network. Through its direct membership, the EPA encompasses the entire
industrial supply chain of plastic products manufacturing, including polymer suppliers and processors in
addition to additive and machinery suppliers.
There are other bigger employers’ associations like the Estonian Chamber of Commerce and Industry,
the Estonian Confederation of Employers, and the Confederation of Estonian Trade Unions, all of which
offer different services to employees (from consultations in various business issues support to start
export etc.). In most cases, companies that manufacture composites are small and don´t belong to
bigger associations.
In Germany, several large organisations and associations represent the German composite industry. In
2013, four large organizations of the German composites industry founded a joint umbrella
organization: the business association "Composites Germany". Two of the four founding members, CFK
Valley e.V. and Carbon Composites e.V., amalgamated in 2019 in order to form the company Composites
United e.V. and left the umbrella association. It consists of three members:
1) Industrievereinigung Verstärkte Kunststoffe e. V. (AVK) - the Reinforced Plastics Industry
Association (AVK) represents the interests of producers and processors of reinforced and filled
plastics, technical thermosets and their raw material suppliers and service providers on a
national and European level.
2) Leichtbau Baden-Württemberg is an economic and science development company in BadenWürttemberg. It represents what is probably the largest lightweight construction network in
the world, to which over 2,200 companies and 300 research institutions belong.
3) Arbeitsgemeinschaft Hybride Leichtbau Technologien (VDMA) - The German Engineering
Federation (VDMA) represents over 3,200 primarily medium-sized member companies in the
capital goods industry with a turnover of 232.5 billion euros and 1,065,000 employees (2018)
in companies with 50 or more employees. Lightweight construction applications are
increasingly based on an intelligent mix of materials.
The umbrella organization Composites United aims to strengthen the German composites industry and
research, determine common positions, and represent overarching interests. The member
organizations retain their independence. However, strengths are being pooled, especially for the future
topics of high-performance composites and automated production technologies, which are particularly
relevant in Germany. In future, the orientation of Composites Germany will not be limited to
representing the interests of manufacturers and processors of composite components. It will also focus
on interacting with other materials in hybrid lightweight construction applications. As a leading partner,
Composites Germany is closely involved in the committees of the Lightweight Construction Initiative of
the Federal Ministry of Economics, both in the industrial advisory board and in the strategy group of the
country organizations. Composites Germany is a member of EuCIA, the European Composites Industry
Association.
In Slovenia, the Slovenian Chamber of Commerce and Industry has established a Strategic Development
and Innovation Partnerships (SRIP) that brings together representatives of the economy, knowledge
institutions and the state in the target areas of the Smart Specialization Strategy (S4). Nine SRIPs have
43

been created: Materials as end products, Sustainable food production, Sustainable tourism, Networks
for the transition to a circular economy, Smart cities and communities, Smart buildings and homes with
a wooden chain, Factories of the future, Health - medicine and Mobility. The Strategic Development and
Innovation Partnership Materials as End Products (SRIP MATPRO) were formed in 2017 at the Strategic
Council for Metallurgy initiative, which was established in 2013 by companies in the Slovenian metal
industry. The key goal of SRIP MATPRO is to establish value chains, emphasising the production of
materials intended for the production of complex products with high added value and great potential
for placement in global value chains. There are currently 60 Slovenian companies - members of the SRIP
MATPRO.

2.3. Existing educational programmes and structures in the field of composite
manufacturing
The following section provides an overview of the existing education and training programmes, projects
and other initiatives that offer targeted support for the development of the composite industry. The
analysis of the current information and the different discussions with representatives of target groups
during the quantitative phase of the research showed that only a few projects and support initiatives
are available in support of the composite industry.
Since the composite industry is not very popular in Bulgaria, there is a lack of specialised subjects or
educational programmes in the secondary, vocational, and higher education institutions that have been
specifically designed for the needs of the composite industry. Universities offer certain subjects and
majors, including topics and practice related to composites and composite manufacturing techniques.
This was further attested by the results of the desk, and qualitative research carried out in the frame of
the CompoWin project.
Looking for professions (i.e. occupation) that relate to the composite industry and the skills needed,
according to the officially and regularly updated List of Professions in the Vocational Education and
Training (LPVET), certain professions that are related to the composite industry are taught as VET
programmes provided by licensed VET providers. These professions include “Chemist – technologist”;
“Chemist – operator”; “Technician in the polymer manufacturing”; “Technician in woodworking and
furniture production”.
On a tertiary level, several universities offer general education programmes in bachelor (4 years) and
integrated bachelor and master programmes (5-6 years) for different industrial majors and specialities
that include composite materials and products in their curricula. These include “Chemical Engineering
and Advanced Materials” (M. Sc. Program); “Functional materials” (M. Sc. Program); “Chemistry, Master
program: Polymers”, etc. The TU of Sofia offers a major in "Machines and technologies in the plastics
industry", which started in 2020 as a one-year master’s programme offered by the Department of
Machine Elements and Non-Metallic Structures. Several universities and research institutions provide
either education or research opportunities in various industrial areas, including chemistry, polymers,
advanced materials, industry 4.0, composites, etc. These include the Institute of Metal Science at the
Bulgarian Academy of Sciences; Bulgarian Ship Hydrodynamics Centre (BSHC); Institute of Mechanics
(IMech); Technical University of Sofia; Faculty of Chemistry and Pharmacy of the Sofia University (SU),
etc.
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Due to the lack of vocational training offers, most Bulgarian companies working in the composite
industry provide in-house training and education for their existing and potential employees and invest
sufficient resources to reskill and/or raise their managerial and production staff qualification.
At present, since the composite industry is not so popular and developed in Croatia, secondary schools
do not provide the opportunity to enrol in subjects related to composites. Universities are the first level
where such majors are offered, and composites can be studied. There are two universities where such
education is provided. The Faculty of Mechanical Engineering and Naval Architecture in Zagreb (FMENA)
and University North (UNIN) offers students the opportunity to enrol in a major "Production of
composite creations" that deals with composites in the academic year 2009/2010. Another popular
speciality offered by FMENA is the "Non-metals and composites". The major “New Engineering
Materials" offered by UNIN aims to teach students on new technical materials used in certain
technologies and applications for specific and more demanding working conditions and aimed at certain
segments and to replace some commonly used materials. Also, as in Bulgaria, companies working in the
composite industry offer many in-house training initiatives. А good example for a successful in-house,
work-based training initiative is the workshop organized by Kompozit Kemija doo, Zagreb, in the
production plant of the company Marservis doo, together with the Association of Small Shipbuilding of
the Croatian Chamber of Commerce. The training was intended for shipbuilders and practitioners from
Croatia and aimed to introduce the newest technological trends in the production of fiberglass marine
vessels.
In Estonia, the work of the different parties of the VET sector is curated by the Foundation Kutsekoda
(Estonian Qualification Authority). To create a new vocational standard (for example, “Manufacturer of
Composite Products”), EQA invites companies or professional associations working in the particular area
to provide input and justify their training needs. In one such initiative, under the leadership of The
Association of Estonian Marine Industries, the only professional standard “Composite Recreational Ship
Builder” concerning the composite field was worked out. As a result, Kuressaare Regional Training
Center offers vocational training in partnership with the Association of Estonian Marine Industries.
Kuressaare Regional Training Center is the only vocational school that has a Level 4 curriculum,
“Composite Recreational Ship Builder”. The curriculum is based on the professional standards
“Composite recreational craft builder” (Level 4) and Metal recreational craft shipbuilder (Level 4). The
three modules on composite materials are “Lamination of a composite hull, deck construction and
interior parts”, “Matching and assembly of composite recreational craft laminated and other parts” and
“Finishing of composite parts and surfaces”. In universities, composite materials are part of several
specialised bachelor and master’s degree programmes. The Tallinn University Haapsalu College Craft
Technology and Design curriculum offers materials studies III: Plastics and Resins. The TalTech
Kuressaare College Marine Engineering and Recreational Shipbuilding offers a curriculum in module
“Composites and Environmental Safety of Materials”. Composites are also taught in the TalTech
Materials Technology Bachelor's curriculum modules Polymer Materials Bachelor Programme and the
TalTech’s Master's Degree Program in Wood, Plastic and Textile Technology.
In Germany, due to the shortage of skilled workers in this industry and the lack of a “skilled worker
qualification for composites”, employees are preferred to be hired and trained in-house. Among the
recognized training occupations, the two most frequently requested occupational profiles are “Process
mechanics for plastics and rubber technology specializing in fibre composite technology”
(Verfahrensmechaniker/in für Kunststoff-/Kautschuktechnik Fachrichtung Faserverbundtechnologie)
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and “Material testers specializing in plastics technology” (Werkstoffprüfer/in der Fachrichtung
Kunststofftechnik). Both are dual training occupations in industry, regulated by the training regulations.
The training period is three years (1) or 3.5 years (2).
Further vocational training offers provide companies with the opportunity to react early to changing
environmental conditions and qualification requirements without having to wait for the lengthy process
of modernizing the training regulations. Especially in high technologies, such as composite and micro
technologies and their combination with high-performance composite materials, the use of short-cycle
advanced training offers is challenging due to constant technological innovations.
Specifically, there are no vocational training offers on the further training market that transfer content
from academic curricula, for example, from degree programs in microsystems technology or composite
technologies to the requirements and needs of companies and offer them in short-cycle formats as
professional further training offers.
Additional qualifications in the field of vocational training cannot be found in this area either. Against
this background, there is a great need to design and implement both additional qualifications and
professional development offers.
Individuals in Slovenia who wish to work in composite materials can carry out a National vocational
qualification - Manufacturer of plastic composite products at any institution valid to carry out the
National vocational qualification. This qualification was developed as part of the CompoHub project,
which aimed to structure a quality training programme in the field of composite manufacturing that
would reduce the existing skills mismatches.
In Slovenia there are also a lot of individual entities that organize specific seminars, workshops, trainings,
etc. in the field of composite materials but such forms of education in the mentioned filed usually
provides the participants with same basic knowledge considering the composite materials but no
practical experience for them to get to know the work with composite materials and be so eligible to be
employed in and organization that works with the composite materials.
There are no training programs at the national level. NPC (national professional qualification) exists but
no group has yet gone through the certification process. Future course of action would be an
introduction of a program to a higher level (tertiary education), because there is a greater emphasis on
practice, while in secondary schools there is an emphasis on theory.

3. Necessary skills, teaching and training methods
Composites and microtechnologies are key technologies of the 21st century, with the help of which the
performance and reliability of numerous everyday systems can be significantly increased. They enable
new applications with additional integrated functionalities and contribute to greater reliability and more
efficient production of existing applications. In particular, automotive, bio, electronics, analysis,
communication, process and medical technology benefit from this innovative strength.
Microtechnologies can be found as high technology, especially in knowledge-intensive industries with
short innovation cycles. The knowledge of the employees must be continuously updated and adapted
to new tasks, changing conditions and technological developments to maintain and improve their
efficiency in the work process. The requirements of increasingly complex production systems, the
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challenges of demographic change processes, globalized competitive structures, and the development
of a knowledge society require companies to adapt to changing market and competitive requirements
continuously. The following section provides information on the technological trends and practices, the
existing skills of employees in the composite industry, and the existing and preferred teaching and
training methods identified in the frame of the research process. To identify the current training
practices, teaching methods, experience in delivering composite training courses, main barriers and
challenges, the research team in partner countries approached representatives of composite
companies, business support organisations, branch organisations, VET providers and experts working in
the field of VET.

3.1. Existing technological practices and manufacturing processes
Composites are created by joining several materials. The best-known composite materials include glass
fibre reinforced plastic (GFRP), carbon fibre reinforced plastic (CFRP) and basalt fibre reinforced plastic
(BFK). Depending on the planned geometry, the requirements, and the number of pieces to be produced
for a component, many manufacturing processes and technologies are used.
In Bulgaria, based on the online research results, the most common techniques that Bulgarian
composite producers are using are mostly manual. They include hand layup, Vacuum Assisted Resin
Transfer Molding (VARTM), Same Quality Resin Transfer Moulding (SQRTM) and Autoclave process.
Most companies count on manual labour and relevant techniques. The process is slow as automation is
missing or applied mostly by larger companies, producing a higher quantity of materials (e.g. companies
of the plastic industry, ceramic composites, etc.). Pultrusion is popular among larger companies,
producing FRP pipes, rods and other forms of constant cross-sections. Autoclave equipment is
expensive and mainly used by larger companies. Furniture producers are starting to use epoxy resins
increasingly, and the relevant techniques in that process are quite popular (e.g. Epoxy river tables). The
process is slow and entirely manual. Aeronautical producers and boat producers utilise manual labour
to produce slow serial products using moulds and tools for manual labour. These companies prefer
skilled labour but provide in-house training to perspective and motivated young people who are willing
to join their teams and learn. Many self-employed composite professionals manufacture custom made
products, mostly for the automotive and furniture industries. There is experience with most resin
systems - epoxy, polyester and vinyl ester, using infusion, prepreg, hand lay-up of carbon fibre, glass
fibre and aramid. In addition, some of the interviewed experts had experience in plug and moulded
manufacturing for composite parts production using polyester and epoxy resin systems for hand lay-up
lamination or VARTM. Regarding new technologies, as composites are still an emerging industry in
Bulgaria, most manufacturers and practitioners see great potential in all provided technologies.
According to companies, as many new players will emerge on the market, most will first rely on manual
labour, but as labour and tooling costs rise, automation (i.e. CNC and industrial robots) from a challenge
should be transferred into an opportunity. Therefore, 3d printing is a good perspective, and it could be
the next game-changer in the composite industry. Out-of-autoclave (OOA) materials and processes
should also be considered from an economic point of view. Resin infusion, resin transfer moulding (RTM)
and thermoplastic composites are becoming more popular and considered by the industry more
seriously in a range of applications, such as aerospace and nautical industries.
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In Croatia, composite producers are using mostly manual techniques such as hand layup, Vacuum
Assisted Resin Transfer Molding (VARTM), Same Quality Resin Transfer Moulding (SQRTM) and
Autoclave process.
As expected, the manual processes and slow production are more present in Croatian companies than
in more developed EU countries. Companies that produce furniture, boats, and aeronautical companies
mostly use resin systems while the methods are slow and entirely manual. Of the resin systems, the
most popular ones are epoxy, polyester and vinyl ester, using prepreg, infusion, hand lay-up of carbon
fibre, glass fibre and aramid. Some companies deal with the production of resins (polyester, alkyd,
acrylic resins, vinyl ester resins, etc.). There is also the production of advanced composite products for
various purposes (automotive, bicycle and motorcycle industry, vessels, aircraft, military industry, wood
industry, construction), model and mould making, wood processing services, aluminium, composite
materials on CNC machines, production of covers for working machines, production of composite
protective transformer boxes, special test boilers and high voltage screens, pipes, reducers, flanges, etc.
Estonian composite manufacturers include mostly small companies operating in the marine industry
and mainly using hand lay-up, vacuuming and cluttering in the manufacturing process. The most used
and important of these is vacuuming technology and RTM to a lesser extent. The technologies indicated
are used in production due to long-term experience, their stability, availability and suitability of the
know-how. The following technological and manufacturing trends have been observed in the
development of the Estonian composite market.
•
•
•

•

•

Manual lay-up - Very popular in Estonia, especially in the Saaremaa region, since it is used to
produce smaller parts.
Vacuuming is seeing its overall production share growing since bigger composite details require
such technology to be produced.
Fibre / resing spray-up methods require more experience than manual lay-up processes. Also,
the technology to use depends on the specific detail and complexity of the mould. The biggest
advantage of this technology represents the speed of the process. It is used for producing
thinner and simpler components.
RTM and Light RTM technology – Not so popular among the composite industry in Estonia.
However, it is also a technology, the introduction or increase of which is considered if the
appropriate conditions are met – cooperation partner, specific product, project, etc.
Gel coated cultural stone technology - Marble moulding/polymer concrete. The shape and its
surface are generally the same as with conventional technologies.

In the frame of the research process in Estonia, participating companies of the composite industry were
asked about the potential new technologies/materials that they are planning to further
examine/introduce in the next three years. Most companies were satisfied with their current
technological development and production techniques. However, some of them brought out the
following materials/techniques:
•

Acrylic resin. Very suitable for use with vacuum technology. There is currently no good
alternative to hand lamination. As materials used so far have no possibility of utilization, then
the advantage of a novel acrylic resin-based composite material is that it is recyclable. This
allows the raw materials, resin and fabric to be separated by heating the composite material
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•

•

after the so-called "life" of the product has ended. As a result, the so-called green footprint is
decreasing.
Wrinkle film: Film wrinkles create air ducts that would otherwise be created by using a net. All
layers are implemented together at once. Today, the layers required for vacuum lamination are
installed separately from the rolls (film, mesh, etc.).
Use of silicone in vacuum technology. In the latter case, a silicone layer is used for the vacuum
instead of films and separating fabrics.

In Germany, the companies and stakeholders that participated in the research process provided
valuable insights on the current state of technological development and the future manufacturing
trends for the composite industry.
According to the participants in the research, CFRP (carbon fibre reinforced plastic) continues to lose
influence concerning its role as a growth driver. GFRP (glass fibre reinforced plastic) is now named as
the most important material for the third time in a row. The transport sector reacts much faster and
often more intensely due to external influences and disruptions than the construction sector. On the
other hand, there is usually a significantly more pronounced willingness to innovate and development
speed within this segment. Composites are still relatively young materials with great potential. It
remains exciting to see to what extent composites can continue to establish themselves as material
alternatives and whether they can benefit from the central, upcoming changes (e.g. alternative drives,
increasing desire for sustainability, alternative energy generation, 5G and much more).
Product innovations – lightweight construction and fibre-reinforced plastics: Energy efficiency and
lightweight construction are becoming more and more important in all customer sectors - from the
automotive industry with components made of fibre-reinforced plastics to the food industry and trading
in thinner packaging films. The growth prospects for composite materials such as fibre-reinforced
plastics (e.g. glass, carbon, natural fibre-reinforced plastics) or hybrids (e.g. plastic-metal composites)
are generally positive. In particular, long and continuous fibre-reinforced plastics are becoming
increasingly important, as they offer a particularly lightweight alternative to metallic materials. The
corresponding market for composites is driven by the search for lighter and more resistant materials
with which new areas of application can be opened up or other materials can be displaced. Important
customer industries for fibre-reinforced plastics are wind power, aircraft construction, automotive, and
pipeline and container construction. In the field of lightweight construction, which is inextricably linked
to material and energy efficiency, product innovations will continue to be strongly associated with
plastic in the future. Thus, the mostly incremental product innovations from this area also contribute to
reducing climate-relevant CO2 emissions. This means that lightweight construction will remain an
important driver of innovation and growth for the plastics processing industry in the years to come.
Composite materials are a growth and innovation area within the plastics processing industry due to
the fact that they are decisive levers for the megatrend of resource efficiency and lightweight
construction. Within the composites segment, glass fibre reinforced plastics are the dominant material
with a market share of over 90 per cent. The use of plastic components in automobile construction is
steadily increasing. Technical plastic parts are increasingly being used instead of heavier, more energyconsuming materials, e.g., steel. The proportion of plastic in the average automobile is a good 15 per
cent, and this proportion will continue to increase due to the trends towards lightweight construction
and electromobility. Classic plastics and composites will play a significant role in the mobility of the
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future. This means that plastics processing companies are also becoming increasingly important for the
automotive industry and its value chain.
In terms of development trends in the manufacturing processes, material and parts, German composite
producers agreed that currently, in terms of volume, SMC / BMC continues to make up the largest
segment. This is followed by the so-called open procedures, which are often handcrafted. The other
processes mentioned here are almost at a similar level in terms of quantity. The above-average increase
in the area of thermoplastic processes is also evident. Even if the current sales crisis is particularly
evident in this area, it is to be expected that this area will have the greatest growth opportunities in the
medium term. However, it should not be overlooked that the thermoset systems in the field of long and
continuous fibre-reinforced materials make up by far the largest market share and that there are always
innovations and further developments in this area as well.
The regular trend survey by Composites Germany shows an increasing expectation of the SMC / BMC
technology. In addition to thermoplastic processing methods, it is currently SMC / BMC technology that
is expected to provide significant impetus for the market. The SMC / BMC industry continues to work
on numerous innovative products and product developments.
The so-called open process segment - hand lamination and fibre spraying - with a production volume of
209 kilotons is still the second-largest segment in the GFRP market after SMC / BMC. Although the
declines this year are relatively moderate compared to other segments, a continued decline in the
market share of these manufacturing processes is to be expected in the long term. In general, despite
the expected further decline in the coming years, the open processes will continue to contribute to the
production volume in the future. Especially in the area of special production, single production or small
batches, the processes are often the process of choice due to their low investment costs. For large
components or products with a high level of complexity, fibre injection moulding and hand laminating
are still very well suited as the most original forms of processing.
The RTM (Resin Transfer Molding) segment includes all processes in which resin is infused/injected into
a closed cavity. In addition to the various injection methods (HP-RTM, P-RTM, RTM-Light, etc.), this also
includes infusion methods. In the last few years, many different types of the RTM process have
developed. It is common to all processes that use dry fibres / semi-finished fibre products. The occupied
mould (in addition to corresponding fibre products, e.g. core materials can also be used) is then closed
or closed. The resin flows through the cavity in the closed mould either with the help of pressure and/or
vacuum. The fibres and corresponding additional products / semi-finished products are flowing around
or through. The production spectrum of this technology is very broad, and the process variances are
diverse. In addition to a small number of items, larger series can also be produced. The production of
both small components and larger products is possible. In addition, a large number of different fibre
and matrix systems can be used. Corresponding preforms are typically also used.
Continuous processes
The production of GFRP components with the so-called continuous processes (pultrusion and
production of flat panels) shows a decrease in production volume of 10% in 2020. Despite the massive
cut, continuous proceedings are the least affected by the crisis. Plates have been manufactured for
years, especially for vehicles, e.g. B. for side panels of trucks, superstructures in the caravan area or
when expanding commercial vehicles. There are also applications in the facade area. Like pool
construction, the caravan industry can also benefit from the current exceptional market environment
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to a limited extent. With the help of pultrusion, continuous profiles are produced. Like SMC / BMC
technology and thermoplastic processes, pultrusion is often considered to be extremely promising due
to its process specifics.
GMT/LFT
Glass mat reinforced thermoplastics (GMT), long fibre reinforced thermoplastics (LFT), and continuous
fibre-reinforced thermoplastics have similar issues in terms of material properties, areas of application
and, in some cases, processing as do long and continuous fibre-reinforced thermoset materials, so that
a joint consideration continues to make sense. The market for GMT and LFT shows an above-average
decline of 15.4% in 2020. LFT are the largest group within thermoplastic materials. However, for some
years now, continuous fibre-reinforced systems have come into focus very strongly. The first major
projects have already established themselves on the market. For example, a door module in the current
Ford Focus is manufactured in large-scale automotive production with partially reinforcing organic
sheets. Especially the new and further developments in organic sheets, LFT, and the mentioned hybrid
solutions made of continuous fiber-reinforced semi-finished products with back injection made of
unreinforced material reveal numerous possible applications.
Natural fibre reinforced plastics
In addition to the two important groups of GFRP and CFRP already mentioned, natural fibre reinforced
plastics (NFP) form the third of the most important material group in terms of quantity. The largest area
of application is the automotive sector, followed by the consumer goods industry. Mainly flax, hemp,
jute and kenaf are processed. On the processing side, compression moulding dominates production.
Injection and extrusion processes are also used. Regionally, Germany, France and some Eastern
European countries (Poland, the Czech Republic and Slovenia) dominate the processing. Natural fibrereinforced plastics are mostly used because of their special material properties (low weight, low costs,
sound insulation, good mechanical properties). But they can also help to influence the life cycle
assessment of a product positively. Here, in particular, there are numerous possibilities with regard to
future market development.
In Germany and elsewhere in Europe, where the composite industry is developing rapidly, the ongoing
and increasing tightening of the legal basis for processing, especially of unsaturated polyesters/styrene,
and adjustments to the limit values for other raw materials, make production increasingly difficult and
expensive. In addition to the tightening of the legal framework, which sometimes necessitates costly
renovations/conversions of the production facilities, the industry reports that it is becoming increasingly
difficult to find suitable or well-trained workers. This makes production even more difficult. The trend
towards the substitution of open processes with closed production methods, especially with RTM
technology, which has been going on for a number of years, is generally continuing.
Processes throughout Slovenia run in a similar way. Most of the work is done manually with the help of
CNC machines. Techniques: Manual techniques, manual application, resin initiation techniques in closed
moulds, vacuum infusion techniques, techniques that are most popular recently, namely resin casting
techniques, laminate moulding and vacuum and silicone filling of the product (very fast process and
worker friendly), autoclave. Based on these techniques, there are many derivatives, that is, the
techniques complement each other and connect with each other. In the future, they will use existing
techniques (closed moulds, open moulds, vacuum infusion, barrier, infusion in tubes, infusion in closed
products). Most used techniques in Slovenian companies: Autoclave (rarely because it is an expensive
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process), most is manual lamination to begin with, and then into vacuum technologies namely vacuum
infusion. Manual lamination and vacuum technology are a standard manufacturing process or usable
technology, and everything else only occasionally as needed.
The following production methods are used: Manual techniques, manual application, resin initiation
techniques in closed moulds, vacuum infusion techniques, techniques that are most popular recently,
namely resin casting techniques, laminate moulding and vacuum and silicone filling of the product (very
fast process and worker-friendly), autoclave. Based on these techniques, there are many derivatives,
that is, the techniques complement and connect with each other.
In the future, Slovenian companies are planning to use existing techniques (closed moulds, open
moulds, vacuum infusion, barrier, infusion in tubes, infusion in closed products).

3.2. Skills and competences
According to the results of the research process that was carried out in partner countries, one of the
biggest challenges for the composite sector is the lack of qualified personnel and fluctuation of the
workforce in the first months after employment.
This is most prominent in Bulgaria, where both participants of the VET sector and companies shared
that there is a skills mismatch and a gap between the companies and the education/training
institutions/providers. In addition, the lag in terms of the introduction of innovations, development of
human resources, digitalisation of business and networking will inevitably slow down the development
of Bulgarian SMEs, undermining their competitiveness and sustainability. To face the new challenges in
a highly dynamic environment, influenced by the pandemic, companies SMEs working in the composite
industry, as well as the regional wooden, textile, metal and other traditional manufacturing industries
(i.e. furniture production, joinery, etc.) need opportunities and motivation to diversify their activities
and adjust to market development and potentially new business opportunities. The process of upskilling offered as part of the CompoWin project will enable them to gain the competitive advantage
necessary to improve their competitiveness and expand their market potential.
As a result of the focus group discussions, which were attended by participants of various professional
fields such as metal workers, furniture producers, and chemical industry practitioners, qualified labour
is hard to find. Most companies are making a lot of compromises when it comes to workforce and labour
requirements. For the composite industry as a manufacturing industry in which manual labour is
predominant based on the adopted technological practices and processes, the following skills could /
should be required:
-

Know different materials and their qualities and operating environments
Has experience in manual processes, either in woodworking, metal or the plastic industry, i.e.
knows basic processes such as cutting, grinding and polishing.
Has the ability to read technical drawings and manufacturing schemes.
Has basic digital skills.
Has motivation and willingness to learn.
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Other important skills should be taken from the description of education standards for similar
manufacturing vocations (Codes 54: Manufacturing and processing) 15.
In Croatia, the workforce in companies in the composite industry is inadequately educated, educational
programs are still relatively modest, and short-term training is more often related to safety at work, and
simply not enough - due to limited time and insufficiently covered material.
In the private sector, entrepreneurs manage on their own, i.e. they go outside Croatia to various
seminars and transfer knowledge here, buy materials and observe how they work, and gain some
knowledge through experience and work. New employees often learn through mentoring, from
generation to generation, but still, there are not enough interested young people.
Regarding the necessary skills and competencies required by the composite industry, employers
highlight the basic/advanced knowledge of materials and the main methods for processing that are
popular in the industry. General skills that each person should have include motivation, willingness to
learn, teamwork, and meticulousness in carrying out his/her tasks. As for needed materials to conduct
training for the production of composite materials, the employers highlighted that workers need to
acquaint themselves with laboratory equipment and the techniques and technology of composite
processing and machines if they are used. As for other materials, it is necessary to have resins, fibres,
core materials, gel-coat, topcoat, accelerators and equipment for manual lamination.
The ministry currently offers scholarships for craft majors, but students prefer to choose a 4-year
occupation to continue their education. Another challenge is teacher education. A number of teachers
are interested in their further training and teaching what they have learned, but they should be offered
quality education at reasonable prices that are not too far away and very expensive.
Some of the representatives of VETs believe that the focus should be on adult development, i.e.,
education programs where students from technical professions can continue their education. Programs
lasting about a year would be attractive for highly specialized subjects for certain technologies.
In Estonia, according to the majority of the companies and VET representatives that participated in the
research process, one of the biggest challenges for the composite sector is the lack of qualified
personnel and fluctuation of the workforce in the first months after employment. There is a constant
need for qualified workforce in the composites sector.
When discussing general skills needed in this sector, the most needed are grinding/finishing/cutting
skills. Therefore, workers with previous experience or education in car painting, woodworking or
construction are welcomed. An experienced mentor should teach more specific and composite related
skills during the working process. Some companies prefer to employ workers with no skills at all because
re-training is also an option, despite it might be both time-consuming and expensive.
In Germany, the "composite professions" are those professional activities that, in contrast to the
separate professional fields in the areas of "metal", "plastic", or "wood", etc., are geared towards the
merging of different materials into a composite material. Examples are the GFRP / CFRP / BFK materials,
but also the integration of metallic and/or electronic components in an injection-moulded, 3D-printed
plastic (MID) so that the result is an “intelligent composite”.

15

https://www.navet.government.bg/bg/aktualen-spisak-na-profesiite-za-poo/
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The main tasks and activities in the "composite professions" are not limited to the manufacturing
process alone since the fields of activity cover the entire value creation process and the entire product
life cycle of the product or component. Employees who work in the field of composites often have
different professional qualifications.
The constant further development of innovative materials, the combination options with microsystem
components, the variety of technological manufacturing processes and use in hybrid applications are
major challenges for companies and specialists.
The need for employees who have a wide range of application-related knowledge of materials and
joining technology will continue to increase. The high growth rates in all application areas are contrasted
by very few skilled workers on the labour market, especially for the production.
In this context, the composite professions are faced with a further challenge: Highly complex processes
in the manufacture and processing of intelligent composite materials require highly qualified specialists
who must have both practical skills and scientific and reflective skills.
In Slovenia, due to the lack of education and training in composite manufacturing, companies are forced
to carry out internal education or look for suitable profiles abroad. The provision of such training in the
vocational education and training system would relieve companies to some extent, as they will be able
to outsource the internal training function. At the same time, the existence of a professional standard
and a national professional qualification “Manufacturer of composite products” (Level 4) accelerates the
process of identifying, testing, evaluating and consequently hiring the necessary workers in the field of
composite fabrication.

3.2. Teaching methods and necessary materials
The section provides an overview of the existing teaching methods, including necessary materials to
conduct trainings for staff in manufacturing industries, including composites.
One of the foundations of the development of human resources competitiveness is the quality of the
formal education system. In developed countries, the link between increased levels of education and
economic growth is high. An additional year of education of the population of a particular country
enables an increase in production per capita by 4-7%. For developed countries, and for those in
developing countries, in determining economic growth, the quality of education is even more important
than the quantity of education.
In Bulgaria, based on the results of the discussions that were carried out in the frame of the focus groups
and structured talks with representatives of target groups, due to the shortage of skilled workers
composite industry and the relatively small number of companies operating in it, as well as the lack of
a recognised profession or a vocational standard for composite workers, the few existing companies in
Bulgaria seek to hire either skilled workers or prefer to train employees through in-house training.
As most of the interviewed VET providers were inexperienced in conducting VET training for workers of
the composite industry, they shared with the research team that in terms of methodology, such activity
should not differ too much from the already existing activities within the company.
The materials and tools needed for trainees to prepare and deliver successful and purposeful training
were not clear. Another important aspect of the training, i.e. the trainer (he or she) should be
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experienced, preferably from the industry. This might be challenging as there are not too many available
companies in the composite industry, not to mention the precious and limited time of each expert or
practitioner in the topic. For that purpose, to be successful, the training provider should participate in a
train-the-trainers session, where the practical aspect of the training should be explained/practised.
Regarding the delivery options, as it is missing, the majority of participants in the focus groups and
structured interviews agreed that online training and content should be made available in the Bulgarian
language. For that purpose, it will be beneficial to provide videos and other multimedia tutorials to show
the practical aspects of composite manufacturing. These could be subtitled.
Participants noted that there are detailed methodological guidelines for developing training plans by
the VET providers, including the minimum requirements for the structure and contents of the training
plan. Production practice (i.e. work-based learning) provides trainees with the opportunity for real-life
work experiences where they can apply academic and technical skills and develop their employability.
These will be especially important for composite manufacturing training, where most of the adopted
and popular work practices and techniques are mostly performed manually. This is vital because the
overall objective of each work-based training is to help workers acquire new knowledge and develop
new skills that they can afterwards apply successfully in practice. It is important to share the Slovenian
experience in preparing the vocational standard, as the development process complies with the ECVET
requirements.
Defining learning objectives is also crucial, as these should determine the overall direction and content
of the training. These objectives should serve as a roadmap for the rest of the training. Also, the target
group (i.e. a profile of potential learners) is very important to be defined, i.e. who it is right for –
employees of the furniture industry, professionals working with metal and plastic products, or someone
else. These were some of the opinions that focus group participants shared.
The training programme should be marketed and promoted properly to the right audience and industry.
For example, it could be beneficial for employees of the furniture industry to learn more about
composites and how these materials could be integrated into future furniture models with the
objectives to go “out of the box” and the standard products and deliver something new, smart,
innovative and sustainable.
In order to promote the training in the composite industry, according to participants in the focus groups
with VET providers and one of the companies dealing with composites, it is important to provide training
that will be suitable for both in-house training for companies of the industry, but also appropriate for
self-training of everyone who has interest on the topic. This is important as currently, such content is
very limited and difficult to find.
According to the adopted quality standards in the field of VET, crucial areas for quality improvement
are the working environment, learning outcomes, interaction with local community stakeholders, social
partners, employers' organisations and universities, and staff training.
All these should be carefully designed, considering the learning objectives, the profile of the potential
learners, and the existing skills/experience of the attendees. The training should be short but efficient.
The delivery should follow a blended learning path, consisting of classroom theoretical training, mixed
with work-placed training, and an online learning component.

55

In Croatia, employees shared that the most desirable and effective teaching methods for future workers
in the composite industry according to the employers include:
•
•
•
•

Work-based learning to learn how to handle materials and get to know their behaviour during
processing.
Vocational education and training in a classical classroom/hybrid form.
Mentoring.
Introduction to the basics of composite materials and equipment for work, safety at work,
use/application of the materials.

As for needed materials to conduct training for the production of composite materials, the employers
highlighted that workers need to acquaint themselves with laboratory equipment and the techniques
and technology of composite processing and machines if they are used. As for other materials, it is
necessary to have resins, fibres, core materials, gel-coat, topcoat, accelerators and equipment for
manual lamination.
Regarding the possible methods of education, composite-focused high school education is more than
necessary but what also has to be addressed is the problem of breaking down parental prejudices when
it comes to craft occupations.
The ministry currently offers scholarships for craft majors, but students prefer to choose a 4-year
occupation because of continuing their education. It should be anticipated which group of students is
targeted when trying to attract them. One should consider whether it would be better if the education
for the profession of composite manufacturer lasts 3 or 4 years. Another challenge is teacher education.
There are a number of teachers who are interested in their further training and teaching what they have
learned, but they should be offered quality education at decent prices that are not too far away and
very expensive.
Some of the representatives of VETs believe that the focus should be on adult development, i.e.,
education programs where students from technical professions can continue their education. There is
currently a lot of talk in Europe about level 5 programs, i.e. higher vocational education, and they believe
there is a lot of potential here. Programs lasting about a year would be attractive for highly specialized
subjects for certain technologies.
After school, students in Germany have a variety of choices for career development. Often the first
question is: study at a university or vocational training?
Vocational training is the best-known type of training in Germany. During this training the trainee has
theory in a school and practice in a company alternate. This training over a duration of an average of
3.5 years. Since the trainee works in a company during the training, they are paid a salary.
There are about 330 state-recognised vocational trainings in Germany. There are training regulations
for these occupations. They state which requirements companies and trainers have to fulfil - but also
which rights and obligations the trainee has. The training regulations also contain all the details
regarding training as a process mechanic.
In the university sector, there are more than 20,000 degree programmes and the number is growing
every year. These are not regulated by the government. In the field of process engineering for composite
materials, students have access to basic research (e.g. in chemistry) and quality control (e.g. in physics).
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In Slovenia potential employees in the composite industry should be trained under the National
vocational qualification - Manufacturer of plastic composite products at any institution valid to carry
out the National vocational qualification. However, there are no training organisations that provide a
structured training to follow the National standard.
The most used technique is mentoring approach at the workplace as for the training and education
programs used, the most suitable method is a combination of theory and practice, there are also some
online portals on this topic (some live, some online) and on-the-job mentoring as the most useful
method for this type of industry. In training, it would be necessary to combine the theoretical knowledge
of experts with the experience and knowledge of mentors from industry. One of the main obstacles is
the staff who can give quality lectures on the subject of the composite industry and products at
educational institutions. Institutions need staff who are professionally trained in theory and practice to
be able to lecture from the beginning of the processes to the materials. Young people would choose to
work in the composite industry if the introduction / training process were of better quality, especially
the mentor-apprentice approach. Web content should be a reserve - too much information, confusion.
Teaching methods: project work, practical approach, viewing good practices in connection with the
economy, work specifically with the company.
The transfer of good practices between companies is one of the key methods of education and training.
Most education, training takes place following a trial process until the manufacturing technique is
grounded. Companies have problems gaining educated and experienced workers. There are such
workers on the market, and everyone is employed, which means offering better working conditions to
get a worker. The need for engineering workers not just for manufacturing workers.
Possible solution - introduction of a program to a higher level (tertiary education), because there is a
greater emphasis on practice, while in secondary schools the emphasis is on theory.
One of the main obstacles is the staff who can give quality lectures on the subject of the composite
industry and products at educational institutions. Institutions need staff who are professionally trained
in theory and practice to be able to lecture from the beginning of the processes to the materials. Experts
who teach such content are good in theory but lack practical knowledge. Young people would choose
to work in the composite industry if the introduction/training process were of better quality, especially
the mentor-apprentice approach. The online resources that are offered in the blended training setting
should be used only as a tool for additional self-preparation and further readings, as too much
information on the topic could be challenging to comprehend. Until the state is aware of the importance
of composite materials and this industry, there will be no progress in this area and no changes in the
school system. Too little effort by the state to attract foreign investors in this area. Poland is an example
of good practice in state support for the composite industry. There is a need for state orientation and
encouragement, as companies alone cannot keep up with the competition, staff shortages, and
skills/training deficiencies.
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4. Conclusions and recommendations
4.1 Main conclusions
Combining the expertise of a diverse partnership, CompoWIN is a project that aims to develop, pilot
and disseminate a fast, economic, and goal-oriented training course and, furthermore, define and
develop a new/upgraded occupational standard and Catalogue of the "composite fabricator"
(influencing also the future development of the national occupational qualifications). By achieving these
ambitious objectives, companies of the composite industry and training providers could gain a starting
point ensuring that skills and qualification can be more easily ecognised within and across national
borders and the labour market. The present Comparative Report has been developed as part of IO1:
Competence and Skills Framework. This Output represents the connecting link between the research
activities performed in the project preparation phase and the work to be carried out in the subsequent
phases of the project, i.e. the development and piloting of the Training Programme and content Composite fabricator - my future vocation.
The research that contributed to the development of the present Comparative Report aimed to provide
comprehensive background information on the current state of development of the composite industry
in participating countries (i.e. main definitions, existing market, key sectors where the composites are
produced, main products, etc.), existing challenges that the sector is facing (i.e. lack of qualified
personal, limited R&D, lack of VET programmes, etc.). Ultimately, the second part of the research
process aimed to draw a more comprehensive overview of the composite manufacturing industry,
taking into account current employment trends and future technological development prospects. It
contributed to the findings of the primary research process but also led to the development of two suboutputs of IO1, i.e. the Catalogue of Opportunities and Barriers to Employment (COBE) and the Potential
Technologies Focus Catalogue (PTFC).
The information provided in the Report is based on the results of comprehensive research and analytical
activities coordinated by a consortium of project partners of five European countries, i.e. Bulgaria,
Croatia, Estonia, Germany and Slovenia. Apart from the existing sources of information, partners carried
out an extensive qualitative research process, including focus groups and interviews, to gain additional
insights and information on the overall development of the composite industry and the necessary
workforce (including their main qualifications and necessary skills).
This chapter presents an overview of some highlights of the research findings:
-

The lockdown in most European countries as a reaction to the spread of the new coronavirus
caused substantial cuts for the population, industry and the economy in general. The effects
are the worst since the economic and financial crisis of 2008/2009. All national governments
and the EU are currently resisting the consequences of the pandemic or are trying to cushion
them with various aid measures. The ongoing COVID-19 crisis continues to evolve, significantly
impacting the economy and the business environment across EU countries. SMEs were no
exception and were severely affected, suffering from reduced consumption, limited market
access, supply chain disruptions, imposed social distancing and travel bans worldwide. Small
and medium-sized enterprises (SMEs) represent the backbone of the European economy, as
they account for 99% of all active economic subjects in the Community.
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Considered purely in terms of production volume compared to competing materials, the
composites market is a relatively small market. It is clear that composites will not reach the
gigantic production quantities of concrete or steel in the near future. The market is extremely
agile, and the growth rates are high. An increase in importance can also be seen in the industries
that are supplied with composite components.
The transport sector with the core fields of automotive, public transport, commercial vehicles
and aviation, and the construction and infrastructure sectors is of particular importance for the
composites industry. Both main areas together represent almost 70% of the applications.
There are currently numerous challenges in the industrial environment. The corona pandemic,
for example, has often just subsided but not gone. Business models had to and must continue
to be adapted. Logistics chains were in some cases significantly disrupted, and there are still
glaring bottlenecks today. A shortage of raw materials, the sharp rise in the prices of many raw
materials and, most recently, the shortage of chips have a major impact on various application
industries. Nevertheless, the picture in the composites industry is optimistic.
The composite manufacturing sector companies are suffering from the lack of qualified
personnel and fluctuation of the workforce. Due to the shortage of skilled workers in this
industry and the lack of a “skilled worker qualification for composites” in the majority of the
researched countries, employees are preferred to be hired and trained in-house.
Current trends in product development combine high-performance composite materials with
microsystem technology components (including sensors, LEDs, MID) in the production process.
These processes are not found in either plastics or electronics professions as part of the content
of vocational training and pose major challenges for small and medium-sized companies. With
additional qualifications, companies would be able to react to changing environmental
conditions and qualification requirements at an early stage.
The constant further development of innovative materials, the possible combinations with
microsystem components, the variety of technological manufacturing processes and the use in
hybrid applications are major challenges for companies and specialists.
The need for employees with a wide range of application-related knowledge of materials and
joining technology will continue to increase. The high growth rates in all areas of application of
composites contrast with very few skilled workers on the labor market, especially for the
production. The knowledge of the employees must be continuously updated and adapted to
new tasks, changing conditions and technological developments in order to maintain the ability
to act in the work process.
The composite industry remains under the radar of policymakers in most countries. Currently,
no publications or strategic documents exist to provide a detailed outline of the development
of the chemical, plastic, and composite industries. Little data is available on the existing key
actors and stakeholders in Bulgaria, as the sector remains relatively under the radar of industrial
research and analysis conducted to draft some of the main strategic documents of Bulgaria in
regards to industrial and economic development. Until governments and policymakers are not
made aware of the importance of composite materials and the industry in general, there will be
no progress in this area and no significant educational and training support changes to solve the
big problem of skills deficiency.
Regarding existing stakeholders, in countries like Bulgaria, Croatia and Estonia, composite
companies do not have an official branch association/organisation to safeguard their interests
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and carry out different projects supporting their members' overall technological, R&D and skills
development. European networks such as Enterprise Europe Network also provide various B2B
services to SMEs, technological and research cooperation opportunities, innovation support,
etc.
Various support programmes and funding instruments are available in support of SMEs from
the manufacturing industry in all countries, which were further increased to support the COVID19 recovery of economies. However, in many cases, small companies do not have the necessary
capacity to apply for and manage such projects.
Due to the lack of education and training in composite manufacturing in most countries,
companies are forced to carry out internal education or look for suitable profiles abroad. The
existence of the provision of such training in the vocational education and training system would
relieve companies to some extent, as they will be able to outsource the internal training
function. At the same time, the existence of a professional standard and a national professional
qualification “manufacturer of composite products” on IV. Level accelerates the process of
identifying, testing, evaluating and consequently hiring the necessary workers in the field of
composite fabrication.
Apart from some particular industries, e.g. nautical and aeronautical in Estonia and Slovenia,
most VET providers do not have particular experience in conducting VET training for workers of
the composite industry.
There are no further professional training offers on the training market that transfer content
from academic curricula, for example, from degree programs in microsystems technology or
composite technologies to the requirements and needs of companies and offer them in shortcycle formats as professional further training offers.
Additional qualifications in the field of vocational training cannot be found in this area either.
Against this background, there is a great need to design and implement both additional
qualifications and professional development offers. With additional qualifications, companies
would be able to react to changing environmental conditions and qualification requirements at
an early stage.
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4.2 Recommendations
The research that contributed to the development of the present Comparative Report aimed to provide
comprehensive background information on the current state of development of the composite industry
in participating countries (i.e. main definitions, existing market, key sectors where the composites are
produced, main products, etc.), existing challenges that the sector is facing (i.e. lack of qualified
personal, limited R&D, lack of VET programmes, etc.). Ultimately, the second part of the research
process aimed to draw a more comprehensive overview of the composite manufacturing industry,
taking into account current employment trends and future technological development prospects. It
contributed to the findings of the primary research process but also led to the development of two suboutputs of IO1, i.e. the Catalogue of Opportunities and Barriers to Employment (COBE) and the Potential
Technologies Focus Catalogue (PTFC).
The following recommendations, besides the ones already introduced in the text above, could be
considered in the subsequent implementation of the CompoWIN project to support the promotion and
further development of skills and knowledge of not only companies working in the composite industry
or producing composite products but also SMEs of the traditional industries - regional wooden, textile,
metal and other traditional manufacturing industries (i.e. furniture production, joinery, etc.) offering
their staff a chance to reskill and diversify their activities.
In addition, the research results in most countries indicate that additional effort and support is
necessary on a policy level to respond to the current development trends, skill deficiencies and existing
support packages and programmes.

General recommendations








It is necessary to implement a comprehensive analysis of the composite industry in the partner
countries with more resources and the participation of industrial partners, branch organisations
and key stakeholders in the field of VET to present results and potential activities to promote and
reckon composite manufacturing as a growing area which needs attention (educational and
financial support).
Composite Industry and its challenges and deficiencies regarding skilled labour should be
spotlighted in strategic documents and support policies. This should be achieved by highlighting
the actual problems and challenges that the industry is facing and providing examples of composite
products' different usage and applications and how these could integrate with other sectors to
offer options for diversification of activities, reskilling, the introduction of innovations, etc.
Existing stakeholders should be informed of the potentials of the composite industry, especially the
existing networks of stakeholders in the field of industry, SMEs support, education and training
providers. It is important to reckon composite sector as a growing area that needs attention
(educational and financial support).
Employers and employees of traditional industries (i.e. furniture production, joinery, etc.) should
be offered basic information and knowledge and training in composites (materials, most used
technologies etc.) - offering them a chance to reskill and diversify their activities. For example,
furniture producers could be updated on the latest composite materials, with novel properties and
advantages to generate new ideas for innovative, multifunctional and sustainable furniture. For
that purpose, cross-usage with other industries should be further analysed. For example, it could
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be beneficial for employees of the furniture industry to learn more about composites and how
these materials could be integrated into future furniture models with the objectives to go “out of
the box” and the standard products and deliver something new, smart, innovative and sustainable.
There is a need for structured information about composite materials and the existing techniques
to be freely accessible online, including text and videos. Currently, there are very few articles
available online on the main processes related to the manufacturing of composite materials and
products, i.e. pultrusion; filament winding, Vacuum Assisted Resin Transfer Molding (VARTM);
Resin transfer moulding (RTM); Autoclave; 3D printing; etc.
Disseminating the results should be a priority, but it will also be quite a challenge, as a composite
industry is not very well developed and not many people have heard about it, both individuals
(ordinary people) and companies/professionals.
Policymakers and stakeholders should be encouraged to find financing and solutions for shorter
courses that allow work-placed learning for existing employees.

Industry-specific recommendations
The future of the development and strengthening of industries lies in the introduction of modern
technologies and new products, the realization of joint investments and the establishment of strategic
partnerships with foreign companies and the conquest of new markets. The following technological
trends and recommendations were observed and outlined as a result of the research that project
partners in target countries carried out.
 Regarding technological trends, many practitioners predict that as labour and tooling costs are
rising, automation (i.e. CNC and industrial robots) might shift from being a challenge to becoming
an opportunity. Therefore, Industry 4.0 technologies such as 3D printing are becoming perspective
and could be the next game-changer in the composite industry. Therefore, particular attention
should be paid to such emerging technologies.
 The industry anticipates changes in the near future that are linked to sustainability issues: making
production processes and materials more environmentally friendly, modification of the production
process in such a way as to reduce inputs and waste, addressing recycling challenges, digitalisation,
introducing green solutions, etc.
 The constant further development of innovative materials, the combination options with
microsystem components, the variety of technological manufacturing processes and use in hybrid
applications are significant challenges for companies and specialists.
 The need for employees who have a wide range of application-related knowledge of materials and
joining technology will continue to increase. The high growth rates in all application areas are
contrasted by very few skilled workers on the labour market, especially for production. In this
context, the composite professions are faced with a further challenge: Highly complex processes in
the manufacture and processing of intelligent composite materials require highly qualified
specialists who must have both practical skills and scientific and reflective skills.

Training programme recommendations
Additional training offers should provide companies with the opportunity to react early to changing
environmental conditions and qualification requirements without having to wait for the lengthy process
of modernizing the training regulations. Especially in the field of high technologies, such as composite
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and micro technologies and their combination with high-performance composite materials, the use of
short-cycle advanced training offers is quite challenging due to constant technological innovations.
Additional qualifications in the field of vocational training cannot be found in this area either. Against
this background, there is a great need to design and implement both additional qualifications and
professional development offers.
Composite manufacturing training should not differ too much from the already existing manufacturing
training in terms of methodology. Regarding the delivery options, at present, as it is missing, online
training and content should be made available in local languages. For that purpose, it will be beneficial
to provide photos, videos and other multimedia tutorials to show the practical aspects of composite
manufacturing and the different techniques and methods.
Production practice (i.e. work-based learning) would provide trainees with the opportunity for real-life
work experiences where they can apply academic and technical skills and develop their employability.
These will be especially important for composite manufacturing training, where most of the adopted
and popular work practices and techniques are performed mostly manually.
The most desirable and effective teaching methods for workers in the composite industry, according to
interviewed experts and practitioners, will be the blended learning solution, i.e. combination of the
following training delivery methods:
•
•
•
•
•

Work-based learning with real materials to understand their properties and behaviour.
Vocational training offered by VET providers.
Mentoring, shadowing, and/or following programs on the job.
Introduction to the basics of composite materials, most popular techniques and equipment
for work, safety at work, use/application of the materials.
Online learning modules and materials (e.g. PowerPoint slides, handouts, videos and other
multimedia materials) for in-house training and self-learning.

In terms of training content and delivery methods, according to the participants, the most suitable form
of training material on the topic should include:
•

•

Vocational training
o Handouts and classroom materials, based on the adopted educational standard;
o List of tools and resources needed;
o Practical and/or work-based sessions to practice the main manufacturing techniques
and processes of the composite industry;
o Theoretical material: Basic knowledge of the existing materials, tools and equipment of
the industry, etc.
o Entry skills requirements;
o Evaluation and recognition.
Informal learning through online resources, suitable for in-house training or self-training:
o Manual for delivering the training along with a list of the tools needed to practice;
o Tips and an example learning path for self-training;
o Slides for delivering in-house training and/or online modules with theoretical content;
o Video lessons showing the most popular techniques;
o Simple exercises to practice in a home/enterprise environment;
o Localisation into the country language;
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o
o

Basic evaluation tips;
Resources and further reading.
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Annex 1: Existing support programmes, educational, training and other
initiatives
Bulgaria
Programme

Brief description

More information

Operational
Programme (OP)
“Competitiveness
and innovations in
enterprises.”

The biggest funding instrument for SMEs in Bulgaria,
which will be available in the period 2021 – 2027, will
channel overall support of approximately 1.3 bln. Euro.

Link

The programme has two main priorities – P1: Innovations
and growth and P2: Circular economy.
The new programme combines grant funding with
financial instruments and will finance both technological
modernization and innovation support. The priority
sectors for funding are detailed in the Innovation
Strategy for Smart Specialization.

OP “Development
of human
resources.”

The new OP will provide a special focus on special Link
programmes for skills readjustment and in
particular capacity building for jobs in a green economy
could be financed under Priority 1, “Promoting
employment and skills development”.
Some of the measures included under this priority
include:
1. Involvement of unemployed youth in internships
and apprenticeships subsidized employment,
including for the first time, with a view to
sustainable integration into the labour market.
2. Providing training packages, including on-the-job
training, for young people - school dropouts,
NEETs; developing integrated packages for
training,
including
functional
literacy,
professional skills, key competencies, digital
competence, etc.
3. Support for mentoring and training on the job.
4. Support for vocational training and education to
unemployed persons.
5. Validation of skills.
The programme has a budget of 1,974 billion euro.

Interreg
Programmes

The Interreg instrument of the EC will provide direct Link
support for SMEs for the first time during the period
2021 – 2027.
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For Bulgaria, several Interreg Programmes will be
available:
1. Interreg CBC Programme Bulgaria – North
Macedonia 2021 – 2027.
2. Interreg CBC Programme Bulgaria – Serbia.
3. Interreg CBC Programme Bulgaria – Turkey.
4. CP INTERREG "Greece-Bulgaria 2021-2027"
5. Interreg VI – A Romania – Bulgaria Programme.
Interreg programmes are aimed at fostering cooperation
between neighbouring countries and communities.
National Innovation
Fund

The National Innovation Fund encourages the Link
development of innovations by co-financing the
implementation of research and development projects in
enterprises under the scheme - "Supporting research
and development of enterprises and organizations for
research and dissemination of knowledge." The fund is
the only mechanism to support innovation, research, and
development in enterprises with funds from the state
budget. The Executive Agency manages the fund for the
Promotion of Small and Medium Enterprises.

Croatia
Programme

Brief description

More information

Operational
Programme (OP)
“Competitiveness
and Cohesion.”

There are 6 priorities:
Link
1. Strengthening the economy by investing in
research and innovation, supporting business
competitiveness, digitalisation and developing
skills for smart specialization
2. Strengthening digital connectivity
3. Promoting energy efficiency and renewable
energy sources, adaptation to climate change,
risk prevention, environmental protection and
resource sustainability
4. Development of sustainable intermodal urban
mobility, as part of the transition to a low-carbon
economy
5. Development of sustainable, smart and secure
mobility
6. Strengthening the health system, promoting
social inclusion, education and lifelong learning

OP “Development
of human
resources.”

The main objectives of the investment are to strengthen Link
the economy and society by achieving a higher level of
employment and activities, quality and affordable
education related to the labor market, a strong social
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Interreg
Programmes

protection system and quality and affordable health
services.
There are 8 priorities in this programme:
1. Inclusive labor market and employment
promotion
2. Education and lifelong learning
3. Social inclusion
4. Health care
5. Youth employment
6. Child poverty
7. Social innovation
8. Material deprivation
The Interreg instrument of the EC will provide direct Link
support for SMEs for the first time during the period
2021 – 2027.
For Croatia, several Interreg Programmes will be
available:
1. Interreg ADRION (Adriatic Ionian).
2. Interreg Central Europe
3. Interreg Danube Transnational Programme
4. Interreg IPA CBC Croatia – Bosnia and
Herzegovina – Montenegro
5. Interreg IPA CBC Croatia – Serbia
6. Interreg Italy – Croatia
7. Interreg Mediterranean
8. Interreg Slovenia – Croatia
9. Interreg V – A Hungary-Croatia Co-operation
Programme
10. Interreg Europe
11. Interact
12. Urbact
Interreg programmes are aimed at fostering cooperation
between neighbouring countries and communities.

Estonia
Programme

Brief description

More information

Financial

The existing financial instruments in Estonia aim to
improve access to capital for Estonian entrepreneurs
and develop alternative ways to raise capital and take a
bank loan.

Link

The target group of the support measure for innovation
vouchers is small and medium-sized enterprises (SMEs),
and its purpose is to increase their activities relating to
innovation and development while also promoting

Link

instruments

Support measure
for vouchers
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cooperation with SMEs and providers of relevant
services.
Baltic Innovation

Baltic Innovation Fund (BIF) is a fund of funds
established by Estonia, Latvia, Lithuania, and the
European Investment Fund (EIF) to provide
entrepreneurs of Baltic States with other financing
options besides bank loans, thus improving access to
capital.

Link

Support measure
for clusters

The support measure for cluster development aims to
increase the international competitiveness of cluster
partners through promoting common marketing and
development activities in growth areas of smart
specialization.

Link

Measures for
creative industries

The measures for developing creative industries aim to
increase the competitiveness of enterprises in this
sector and export volumes, and connect creative
industries' potential with the rest of the economy.

Link

Enterprise Estonia
measures

Enterprise Estonia provides various grants, consultation
services and practical training courses and workshops
by the top people in their field. Furthermore, export
advisers can help SMEs to reach foreign markets
successfully.

Link

Environmental
Investments Center
measures

The EIC was founded in 2000, and for the last 20 years,
it has served as one of the main financiers of
environmental projects in Estonia. With the support of
various sources of financing, the EIC has helped to
implement activities within the scope of different
ministries in Estonia. As of 2020, over 20,000
environmental projects have been implemented with a
financial contribution of more than EUR 2 billion from
the EIC.

Link

Kredex investments
measures for
companies

KredEx helps enterprises develop quicker and expand
more safely to foreign markets, offering loans, venture
capital, credit insurance, and state guarantees. We help
people improve their living conditions, offering loan
guarantees with state guarantee for purchasing homes
and loans, guarantees, and grants for solutions aimed at
energy efficiency.

Link

Fund (BIF)

State Shared Service The State Shared Service Center (official abbreviation
Center
SSSC) is a government agency under the administration
of the Ministry of Finance. SSSC provides various
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Link

support services to the central government agencies
that have entered into an agreement on the provision
of support services and performs the function of the
managing and paying authority for the European Union
structural funds and cross-border programs.
Germany
Programme

Brief description

More information

Technologietransfer
-Programm
Leichtbau (TTP LB)

The Lightweight Construction Technology Transfer
Program (TTP LB) of the Federal Ministry for Economic
Affairs and Energy (BMWi) promotes cross-sector and
cross-material knowledge and technology transfer in
lightweight construction. The aim is to establish
lightweight construction as an innovation driver for
sustainable, resource-saving management and to
improve knowledge and technology transfer in business
practice. The TTP LB provides five funding lines that
focus on technology development, CO2 savings, and
resource efficiency. An important basis for developing
the TTP LB was, among other things, an ex-ante
evaluation carried out on behalf of the BMWi.

Link

Zentrales
Innovationsprogram
m Mittelstand (ZIM)

The Central Innovation Program for SMEs (ZIM) forms
the basic program of the Federal Ministry for Economic
Affairs and Energy (BMWi) for the market-oriented
technology promotion of innovative SMEs in Germany.

Link

WIPANO

The aim of the innovation policy of the BMWi is not only
to promote the emergence of innovations but also their
rapid dissemination - through knowledge and
technology transfer. "WIPANO - knowledge and
technology transfer through patents and standards"
starts right here: On the one hand, it supports the
economic exploitation of innovative ideas and
inventions from public research and the use of creative
potential in particular through efficient protection and
use of intellectual property small and medium-sized
enterprises (SMEs). On the other hand, the transfer of
the latest research results into norms and standards is
promoted. Furthermore, SMEs are supported in
standardization committees or national and
international bodies.

Link
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BMWiInnovationsgutschei
ne (go-Inno)

With the BMWi innovation vouchers, external
management and consulting services for preparing and
implementing product and technical process
innovations in companies with technological potential
are funded by authorized consulting companies.
Funding is generally provided without thematic
restriction to specific technologies, products, branches
or branches of the economy. The only requirement is
that the company has fewer than 100 employees and
that the annual turnover does not exceed 20 million
euros.

Link

Start-up-Förderung
des BMWi zahlt sich
aus

With the EXIST program, the Federal Ministry for
Economic Affairs and Energy is promoting the
establishment of high-tech start-ups from science. After
the establishment, the German Accelerator provides
further support options for internationalization and
market expansion. The example of Celonis SE shows
how successful these activities are.

Link

KMU-Innovativ
(BMBF)

Small and medium-sized enterprises (SMEs) are
pioneers of technological progress in many areas of
cutting-edge research. The BMBF would therefore like
to simplify the application and approval of funding for
SMEs with "KMU-innovativ". Research and development
projects on the sustainable use of raw materials and
materials for sustainable construction and
infrastructure are funded.

Link

Forschungsinitiative
"Zukunft Bau" (BMI)

The subject of funding is research and development
work in applied building research. The program is aimed
at all institutions and companies involved in research
and development in the field of construction. The
research focus also includes new materials and
techniques as well as construction quality, resource
efficiency, circular economy, sustainable building.

Link

Industrielle
Gemeinschaftsforsc
hung (IGF)

The Federal Ministry for Economic Affairs and Energy
(BMWi) promotes scientific and technical research and
development projects jointly and pre-competitively
organized by research associations as representative
representatives of companies in an industry or a
technology field. The results, which are accessible to all
companies, serve in particular to compensate for the
size-related disadvantages of small and medium-sized
enterprises (SMEs) in the field of research and

Link
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development and thus contribute to their
competitiveness. Within the framework of the IGF,
SMEs can solve their common problems through joint
research activities. This enables a large number of
medium-sized companies to benefit from research
results that each could not have achieved on its own.
Slovenia
Programme

Brief description

More information

ROGlab

The lecture with a workshop is intended for all curious
people who would like to learn about the advantages
and disadvantages of composites and their usefulness,
manufacturers, designers, engineers, architects and
artists. The lecture is followed by a practical part, where
we will make a carrier from carbon and glass fibers on
the basis of the acquired knowledge. After the
workshop, you gain a good overview and an idea of
what composites are and how you could use them
concretely in your work.

Link

Slovenian smart
specialization
strategy

Smart specialization is a platform for focusing
development investments on areas where Slovenia has
a critical mass of knowledge, capacities and
competencies and on which it has innovation potential
for positioning in global markets and thus strengthening
its visibility. Smart specialization is therefore a strategy
for: strengthening the competitiveness of the economy
by strengthening its innovation capacity, diversification
of existing industry and service activities and growth of
new and fast growing industries or companies.

Link

Research and
Innovation Strategy
of Slovenia 2021 2030

Research and Innovation Strategy of Slovenia 2021 2030 is a key strategic document for research and
innovation, which will be the basis for policy-making in
the areas of social and economic development and
societal challenges. It is inextricably intertwined with
the National higher education programs, both of which
are in line with the 2030 Development Strategy of
Slovenia.

Link

PARTNERSHIP
AGREEMENT
BETWEEN
SLOVENIA AND

It covers the following key priority areas, which will be
funded as a matter of priority (but not exclusively) from
European funds: 1. Transition to an innovative society in
relatively priority areas under the Smart Specialization
Strategy 2. Green energy transition changes, focusing

Link
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EUROPEAN
COMMISSION FOR
THE PERIOD 20212027

on drainage and treatment arrangements 4. Knowledge,
competences and skills to adapt to global change and
improve employability 5. Development of a sustainable
and inclusive long-term care system 6. Ensuring a
dignified life and social inclusion of people at risk of
poverty and social exclusion 7. Connectivity with a focus
on railways 8. Sustainable and competitive food
production and processing 9. Sustainable management
of natural resources and the provision of public goods
10. Sustainable aquaculture and fisheries

STARTING POINTS
OF THE PROGRAM
FOR THE
IMPLEMENTATION
OF EUROPEAN
COHESION POLICY
IN THE PERIOD
2021-2027

Prioritize measures in accelerating productivity growth,
this is crucial for further catching up EU average. At the
same time, the development of relevant knowledge and
skills from the point of view is becoming an increasing
challenge demographic change and the desired
transition to highly competitive, digital and green
economy. 3.150,90 mio EUR will be available within the
programme.

Link

SLOVENIA 2030:
Ready for the
challenges of the
future

The main goal of the Development Strategy of Slovenia
2030 is to ensure a quality life for all. It can be achieved
through balanced economic, social and environmental
development, which takes into account the limitations
and capabilities of the planet and creates the conditions
and opportunities for the current and future
generations. At the level of the individual, quality of life
is reflected in good opportunities for work, education
and creativity, in a dignified, safe and active life, healthy
and clean environment and involvement in democratic
decision-making and co-management of society

Link

Strategic
developmentinnovation
partnership
Materials as end
products

The key goal of SRIP MATPRO is to establish value
chains with an emphasis on the production of materials
intended for the production of complex products with
high added value and great potential for placement in
global value chains. Integration will be based on
promoting and increasing development ambition and
the quality and depth of strategic integration and
establishing horizontal networks, achieving a critical
mass of competencies and capacities, complementing
different technologies in terms of developing new
materials, products and services, covering the entire
cycle from development to marketing, and addressing
technological and non-technological innovation,

Link
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promoting entrepreneurship and providing other
common services. The joint development of R&D
initiatives will take place in two basic directions, namely
through joint pre-competitive development between
companies from related industries, where fundamental
challenges are addressed, and through joint
development within established value chains between
companies from different industries.
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