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Introduction and main goals of the document  

 
Innovative managerial practices, information and communication technologies, 
automation methods, robotics systems have changed and are changing processes in 
manufacturing companies. In parallel also on the scientific and vocational education level 
the integration of different fields like mechanics, electronics and information technologies 
(mechatronics) is practiced since years. Nevertheless many, especially small, enterprises 
have rather conservative approaches to new technologies and thereby miss many 
opportunities by utilizing improved technologies. SMEs need highly qualified staff, 
competent in operating with new machines and in managing sophisticated production 
processes. AuToMa project addresses the problem of low or missing overview about 
possibilities offered by industrial automation systems. It adapts and develops an innovative 
approach and learning contents targeted specifically to SMEs to basically qualify staff on 
industrial automation systems. There have been significant debates about the impact of 
new ICTs on economic performance and competitiveness in general, and on productivity, 
efficiency, and innovation in particular. The diffusion of automation can produce new 
opportunities for SMEs. It overcomes the concept of traditional organization, emphasizes 
the interdependence between the organization of jobs and technology. Notably, in seeking 
an explanation for the acceleration in productivity and economic growth experienced in 
many industrialized countries, many economists have looked at the development, 
application, and utilization of ICT as a critical factor. Hence, at the firm level, the 
expectations are of greater efficiency, lower costs, and access to larger and new markets, 
while governments see the application and use of ICT as generating higher productivity, 
and competitiveness. This document provides an analysis of automation and innovation 
fields and try to explain their organizational impact on Small and Medium-sized Enterprises 
(SMEs). Besides it try to understand what are the main barriers for SMEs with respect to 
the realisation of their innovative potential and their capacity to create employment 
(reduced access to external finance, unavailability of wider distribution channels, low 
internationalisation, etc.). ICT adoption and organizational change are becoming essential 
for achieving greater industry productivity, lower operational costs, and higher revenues. 
The close correlation between these dimensions of improved economic performance from 
ICT and organizational change corresponds well with findings from other studies on the 
impact of ICT on firm performance. It has thus often been argued that the effective 
utilization of ICT requires more horizontal organizational structures with greater levels of 
responsibility for the overall coordination of work placed on the individual employee. It 
also requires the implementation of clearer functional descriptions of tasks. All this often 
requires a complete reshaping of the organizational structure of the firm where all aspects 
of the organizational development are consequently given attention. Hence, it is important 
to note that the firms are going through a period of rapid modernization, emphasizing 
improved production processes and flexible organizations that can address the needs of 
the market, as part of transformations of the socio-economic fabric to a market-driven 
economy. This may in part explain why ICT is combined with other factors, such as new 
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marketing strategies and organizational change. Today there is a strong need to collect 
more revealing data on ICT utilization and its impact on SMEs, the need for more rigorous 
analysis of how ICT investment and use affects innovation, and the need for better 
understanding how this can translate into productivity increasing and enhancing 
competitiveness. How to correlate SMEs in the internationalisation processes or whether 
they only function as suppliers in global value chains, dominated by largescale 
transnational enterprises, is an open question. Without doubt, the current wave of 
internationalisation is accelerating the diffusion of innovation across manufacturing 
industries. It is unclear whether SMEs are driven by globalisation or whether they are a 
driving force in this process. 
Automation is particularly important for lowering operational costs and increasing 
revenue. In addition to identifying the immediate impact of ICT on the economic 
performance of SMEs, it is possible to identify how firms use ICT to improve their future 
performance, namely through innovation. ICT is only a minor facilitator of innovation; it 
only becomes powerful in combination with a number of other complementary factors. 
The main factors contributing to innovation in SMEs are: 

− changes in salary structure; 

− training of staff; 

− capital investment in equipment; 

− organizational change; 

− new market strategies. 

It is clear that ICT utilization is already having an impact on economic performance among firms. 
This is reflected in the findings on the impact of ICT on economic performance, where it is 
evident that ICT is a substantial contributor to productivity, profitability, and growth. 
Accordingly, a new marketing strategy is particularly relevant for translating the 
introduction and use of ICT into the improvement of profitability. This is mainly because 
the use of ICT together with new marketing initiatives enables firms to strengthen their 
position in existing markets or enter new markets, thereby improve profitability. 

 

1) The European manufacturing SMEs in automation field  

1.1) Analysis of project target groups and requirements of AuToMa 

 
The general aim of AuToMa project is to develop an innovative training approach including 
curricula and respective tools in the fields of automation, technology transfer and 
managerial practices for the growth of SMEs, a better employability and the promotion of 
the entrepreneurship. The target groups of the project are: future entrepreneurs and 
students who want to develop business in manufacturing sector; entrepreneurs and 
employees of SMEs who want to improve their qualification or re-qualify, as well as 
unemployed people who want to gain initial competences; Universities, Research centers 
and VET trainers that want to improve or update their learning curricula. The countries 
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involved in the project are: Italy, Poland, Slovakia, Spain and Bulgaria. Based on the 
average innovation performance, the Innovation Union Scoreboard 2015, the EU Member 
States fall into four different performance groups: innovation leaders; innovation 
followers; moderate innovators and modest innovators. Italy and Slovakia reach a higher 
innovation level respect to the EU average rate consolidating their performance as 
moderate innovators. For Poland innovation performance has improved at almost the 
same rate as that of the EU. Bulgaria is a “modest innovator” with innovation performance 
well below that of the EU average. Nevertheless, Bulgaria is the growth leader of the 
modest innovators and the overall fastest growing countries. The innovation index of Spain 
has been negative and gradually dropping from third place among the moderate 
innovators. The aims of technology transfer and automation are important issues, 
especially in countries that try to acquire new technologies by using a technology transfer 
method. Since these mechanisms may not lead all companies to attain their required 
knowledge and skills, further investigations and experimentations should be conducted in 
order to choose the best method depending upon their criteria and goals. As suggested by 
the economist Schumpeter (1950) the importance of innovation and its applicability in an 
entrepreneurial context, requires identifying five types of innovation ranging from 
introducing of a new product to several changes of other processes and competencies in 
manufacturing organizations. Charles Mills (1943) gave some useful guides to better focus 
the key points, also considered in the AuToMa project: Science (how to understand things); 
Technology (how to do things); Management (how to get things done); Creativity (bringing 
into existence); Invention (devising something new or a new way to do things); Innovation 
(turning an idea into income). David Archibald (2003) considers that innovation is a 
tangible science and explains what innovation and creativity means by these simple 
formulas:  

 
1. Creativity = Idea + Action. By this, Archibald means that the ‘idea’ is just the 
beginning and to truly create something you have to take action starting from the idea. 
Accordingly, companies must do something to bring the idea into reality to create 
something new.  
 
2. Innovation = Creativity + Productivity. In reality, the sequence is: get an idea, test or 
prototype it, produce a finished item and bring it into use. For many businesses, the 
ultimate goal is for the idea to produce profit. In this case, innovation must come from 
ideas that lead to sales.  
 
3. Profitable Innovation = Innovation + Marketing. In general, people, following 
Schumpeter proposals, consider innovation as resulting from technology transfer or 
through the development of new business concepts. It can involve technological and 
organizational aspects. It appears clear that innovation occurs when businesses 
introduce new products or services to the market place or adopt new ways of making 
products or services. The innovation process is a combination of several activities 
starting from research but including design, market investigation, process development 
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and may also include organizational restructuring, employee development, etc. 
Innovation implies managerial competencies, creativity and dynamism that will benefit 
the company and result in a higher standard of living. The diversity of languages of the 
project learning products will allow target groups to acquire the needed competencies 
and adopt them in the working context. Instead, the intangible outcomes of the project 
include increasing the flexibility of employees who want to improve their qualification, 
ensuring the successful realization of the target groups on the labour market, 
increasing the motivation of target groups and their commitment for life-long learning 
and career planning. Therefore, the AuToMa project will have a strong impact on the 
quality of vocational training in SMEs, improving the international co-operation in the 
areas of automation, technology transfer and managerial practices. 

1.2) Features and needs in manufacturing sector 

 
The overall goal of the project is to create an open website containing all AuToMa e-
learning materials. All products developed during the project will be freely available online 
via the open website for everyone to use – by manufacturing SMEs’ managers, people 
employed in SMEs, technicians, administrative staff and trainers/consultants, students, 
Universities and Higher Education Institutions, Research and Technology Centers, etc. The 
AuToMa website will be user-friendly and easy to use and navigate. To ensure this no 
registration will be required to enter and access the products. The unrestricted access to 
the developed e-learning materials will support the exchange of knowledge between all 
interested parties and will ensure effective cooperation. An additional advantage of the 
open website will be that educational institutions, learners and the general public will be 
able to access and make use of open educational resources, irrespective of their location 
or association with any particular institution which will guarantee exploitation of the 
results far beyond the project end. This will be also facilitated by the fact that all materials 
published on the AuToMa website will be available in six languages. Thus, they will be 
accessible to a wider public beyond the borders of the partners’ countries. However, in 
order to retain copyright licenses will be used by the partnership, while others can copy 
and make uses of the developed materials. With regret to this the consortium will only 
claim recognition of authorship without limiting the use of the AuToMa intellectual 
outputs developed. Open access for the general public will be promoted via the project 
dissemination materials since every leaflet, flyer and business card produced will have the 
link to the website. Additionally, the website itself will embed a tool (Google analytics) that 
will provide statistics for the real number of unique visitors. This data will indicate the 
scope of impact in quantitative terms. 

1.3) Relevant networks and main stakeholders at European level 

 
To facilitate and support the development and cross-border networking of national 
knowledge transfer office networks and the work of existing pan-European networks, the 
EU Commission has launched an initiative that aims at enhancing collaboration on 
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knowledge transfer among the TTOs (Technology Transfer Offices) of large European public 
research organisations - the "European TTO circle".  The TTO Circle includes 25 of the 
largest research organisations in Europe. The EU needs more innovation to boost its global 
competitiveness, harness its knowledge base, enhance its economic position and tackle the 
grand societal challenges of the 21st century. For these reasons, innovation has been 
placed at the heart of the Europe 2020 strategy for growth and jobs. The Innovation Union 
flagship initiative stresses the importance of developing mechanisms to strengthen 
knowledge transfer offices in public research organisations, in particular through trans-
national collaboration. Article 181 of the Treaty on the Functioning of the EU encourages 
the Commission to take any useful initiative to promote coordination with the Member 
States aiming at i.e. establishing guidelines and indicators, exchanging best practices and 
promoting monitoring and evaluation. European technology transfer today shows 
similarities with an emerging industry: many valuable product ideas; a highly fragmented 
landscape; a lack of critical mass; wide disparities in terms of performances and developing 
practices. It is anticipated that the next decade will see profound changes in this 
landscape. Studies have identified the lack of scale as one of the major issues of 
technology transfer. Given these huge challenges, a necessary step is to bring together the 
major European public research organisations so they can play a role in collectively driving 
changes to this landscape. A main emphasis would be on job creation by supporting the 
uptake of new technologies in particular by SMEs. In line with the Innovation Union 
flagship initiative and with the challenges that Europe is facing in mind, the European TTO 
circle network was established with the aim to bring together the major European public 
research organisations in order to play a collective role in driving changes to the 
Technology Transfer landscape in Europe. The European TTO circle partner organisations 
are leading European public research organisations (PROs) whose prime mission is to 
perform research. They have agreed to join forces on Technology Transfer to boost 
innovation in Europe through a set of initiatives, including: fostering the use of their 
knowledge portfolio; sharing best practices, knowledge and expertise; performing joint 
activities; establishing informal channels of communication with policymakers; organising 
training programmes; and developing a common approach towards international 
standards for the professionalization of Technology Transfer. 

1.4) Transferability 

 
Technology transfer is a fundamental step of innovation processes and it is of key interest 
for companies who want to profit from exchange of innovative solutions and cutting-edge 
ideas within their technical domain. However, only few companies have integrated 
technology transfer into their routine business processes. Main driver for technology 
transfer is to avoid infringement of third parties’ intellectual property as well as acquiring 
technologies of high value contribution to own technical solutions or products. Additionally 
– on a long-term basis – technology transfer opens up the possibility for collaboration in 
technical development. Technology transfer is to be addressed carefully in term of speed 
of transactions being performed as well as financial expectations being realized. 
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Substantial contribution is achieved in organizations with broad awareness of technology 
transfer benefits and corresponding broad support of the whole organization. Technology 
transfer is a key factor strongly impacting on economic growth both in the short and long 
term. The access to technology and its usage in economic processes to large extent decides 
as to the competitive position in the international labour division. Structural changes of the 
entire economy are almost not possible without an effective technology transfer and well-
defined country’s innovation system. These two factors led the spectacular (despite 
current problems) improvement in competitiveness and economic success of the newly 
industrialised Asian Pacific economies. Technology transfer is a complicated process, which 
includes several closely related elements like – technology (embodied and disembodied; 
e.g. subparts / machines, patents / licences) and knowledge (e.g. organisational 
behaviour). Sometimes transfer technology is being understood in parallel to innovation 
where the latter embodies of specific knowledge of a product or service. Technology 
transfer can be defined as a flow between technology owner/holder and technology 
buyer/user. It enables closing the gap in access to particular technology in different ways: 
buying, renting, lending or licensing. An important element strictly related to technology 
transfer is the technology commercialisation – which is a technology transfer with a special 
emphasis on practical usage of R&D efforts (e.g. closing a licence agreement with patent 
owner to exploit technology of a specific product design). The scale of diffusion of the 
transferred technology depends to a large extent on existing technology infrastructure – 
e.g. the resources of the technical science and R&D potential, industrial production 
advancement, technology start-ups and technology transfer financing system, instruments 
encouraging the culture innovation across the country, the scale of the country’s openness 
to foreign competition and production co-operation (at the beginning mainly transnational 
corporations’ channels). Economic level is one of most important factors determining the 
intensity of technology transfer. In effect, the diversity in the level of quality and quantity 
of labour factors will be strictly correlated with the potential flow of technology. 
Technology transfer channels can transfer goods, services and production factors 
(workforce, technology, capital). In this context investments related to technology transfer 
are analysed as investments directly related to production (e.g. machinery) and partially 
related to production (e.g. distribution equipment). Technology supply depends to a large 
extent on innovation the capabilities of a particular country or the so-called innovation 
potential. Innovation should be broadly understood as everything, which is considered as a 
new. Innovation is the result of the practical primary usage of certain idea. It is the 
embodied in a range of processes or products; thus, we can distinguish process and 
product innovations. The innovation potential of particular country is the sum of specific 
macro and microeconomic factors, which encourage the process of innovation like income 
per capita, R&D, technology infrastructure. Technology transfer indicators can be based on 
the foreign trade specifics and international competitiveness. In this context, they can 
include e.g. prices in export, shares in appropriate international markets etc. One of the 
most often used indicators as to the intensity of technology transfer is the technology gap, 
which can be understood as difference between knowledge and capabilities of a particular 
country. There are several possibilities to define and measure the technology gap which 
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include comparisons of industries’ labour productivity and capital intensities. An 
interesting indicator is the level of profit generated in a single country by foreign 
enterprises. The national technology transfer system can consist of several entities. The 
most important of which are innovators (technology creators), commercialisations 
(companies) and central government institutions (economic policy). 

 
Technology transfer channels are the medium between particular participants in the 
process. They include ways of gaining the technology (e.g. buying, lending) and other 
important factors related to the process (e.g. flow of people, documentation, products, 
and capital). Technology transfer is conducted through different channels and different 
entities. Depending on the means of creating and gaining of the technology its transfer can 
be considered either internal or external. Internal technology transfer is conducted mostly 
inside a single entity or its affiliates. This entity acts both as creator / innovator and user. 
Follow a list of involved subjects on technology transfer and innovation system: 

− Government institutions (goals and resources of innovation policy; legal affairs) 

− R&D institutes (basic and applied research)  

− Higher education (R&D) 

− Financial institutions (Venture Capital funds, banks, public funds) 

− Technology transfer brokers (incubators, technology parks) 

− Small and medium enterprises (technology implementation) 

− Large industry (technology implementation and export) 

1.5) Social impact of automation 

 
Innovation and technology transfer are the key drivers of economic growth in today’s 
world economy. Thus, an appropriate economic policy should concentrate on 
strengthening these processes throughout the country and easing the flow of information 
and technology between the main players – innovators, companies, state agencies and 
financial institutions. 
During the last decades, advanced information technologies have become more and more 
omnipresent to address new requirements and new needs of our "e-society". But, their 
increasing development and their daily use in our professional and/or personal life impact 
so much the organisation of technical systems and socio-technical systems, that the 
traditional relationship between humans and machines, in the broad sense of the term, 
has been strongly altered. One of the results of this increase in automation and control 
technologies is the emergence of new behaviours of both humans and machines that 
involve new balances of the mutual influence between technologies and society and that 
justify revisiting the traditional vision of the role that automation technologies play in our 
society. 
In this perspective, the knowledge of the relationships between humans and technologies 
allows further research activities so as to encompass all issues and topics of the social 
impact of automation technologies. All actions aim to address aspects of the relation of 
automation to social environment through the application of the potential of advanced 
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technologies to the full benefit of humans and organizations. But, the study of these 
aspects implies to enlarge the traditional setting of both control sciences and social 
sciences to a more holistic approach in order to cope with the increasing complexity of 
integrating technologies and human behaviour within socio-technical systems and society 
in large. Thus, important themes that are emerging are:  
1. e-Automation and Human Capabilities 
2. Collaborating e-Intelligence and Human Skills 
3. Balancing e-Learning and Face to Face Education and Training 
4. Ubiquitous e-Automation 
5. Safe 
6. Secure and Ethical e-Society 
7. Management of e-Technology. 

1.6) Employability in the automation field 

 
It can generally be assumed that the employment effects of an innovation depend on its 
type (Peters, 2006). If a higher market share is achieved due to a new product, the input of 
capital and labour can be increased and the firm achieves a higher value added.  The 
substitution of a presently marketed product by a new one can also trigger off this effect if 
the firm’s competitiveness can thereby be increased (employment-creating innovations). 
Process innovations and organisational innovations, on the other hand, normally aim at 
decreasing costs by reducing labour input to generate the same output (labour-saving 
innovations). However, as the introduction of new products is in reality generally only 
possible in combination with new production processes, a systematic separation of the 
employment effects of different forms of innovation is empirically difficult. Nevertheless, 
Greenan and Guellec (2000) show that industries in France, where process innovations 
were predominant during the survey period, suffered net losses in employment, while 
industries in which product innovations were predominant achieved net gains in 
employment. Employment effects of innovation also seem to be dependent on the 
technological level of an industry. Blechinger and Pfeiffer (1999), using data from the 
manufacturing sector of OECD countries between 1970 and 1991, showed that an increase 
in labour productivity generally went hand in hand with a decrease in employment (with 
the exception of Japan, where, despite above-average productivity gains, an increase in 
employment was observed) – whereas for high-tech and medium-high tech industries an 
employment increase could be registered (see also Lettmayr et al., 1997). 
A number of studies exist on the subject of firm-size specific employment effects of 
innovation. For instance, Cesaratto et al. (1997) analysed data from Italian SMEs. 
Innovative enterprises generated an annual employment increase of 0.28% during the 
survey period of 1990–1992. Non-innovative enterprises reduced their workforce in this 
period by 0.45% per year. This result is also supported by evidence of positive indirect 
employment effects on SME innovations. It should be noted, however, that the above-
mentioned differences are related only to the number of employees, not to the number of 
hours worked. The only exceptions are SMEs within a range of 20–199 employees. For this 



 

 
AuToMa (2016-1-IT01-KA202-005599) has been funded with support from the European Commission.This publication reflects the views 
only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein. 

group of enterprises, a positive correlation was observed between both the number of 
employees and the number of hours worked and the innovation activities of an enterprise. 
These results were confirmed by a study on SME ranging from 6 to 249 employees in Italy’s 
manufacturing sector during the period of 1998–1999 (Sheikh and Osterholzer,2001). 
Innovative SMEs experienced an employment increase well above the SME-average. On 
the other hand, SMEs which reduced their R&D activity also reduced their workforce. A 
positive correlation between innovation and employment in Italian SME is also confirmed 
by Evangelista and Savona (2002). 

 
Expenditure on R&D in percent of turnover in SME 
 

The study of Blechinger et al. (1997), based on a sample of SMEs, also indicates a strong 
positive correlation between innovation (both process and product innovation) and labour 
demand, the strongest increase in labour demand being observed in the subgroup of 
innovative small enterprises in the range of 10–199 employees.  
The reason for this might be that small enterprises can only increase employment in large 
steps relative to the existing labour force stock (which poses the immediate risk of over-
staffing), while an additional employee represents only a relatively small increase for a 
larger enterprise. With respect to specific industries, two further studies are of interest. 
Research by Lettmayr et al. (1997) on a sample of small craft businesses with up to 250 
employees shows a significant positive relation between innovation and employment 
across all subgroups of firm size. Although, the effects differed across the various 
industries, employment growth of innovative SME was always considerably above the 
industry’s average. Pointing in the same direction, Tether and Massini (1998) showed in a 
survey of a small sample of British SMEs, which had received awards for technical 
advancement, a negative relation between enterprise size and employment growth for the 
period from 1989 to 1991. 

 
Research cooperation of SME 
  

By contrast, rather pessimistic results on employment effects of innovation are presented 
in Veugelers’ (1999) study on SMEs; according to this research, innovation did not 
contribute to employment growth. A positive relation between innovation and turnover, 
yet not between innovation and employment, is presented by Klomp and Leeuwen (2000) 
in a sample of enterprises in manufacturing industries. Thus, the available results of 
empirical research are anything but uniform. Consequently, empirical surveys should 
currently only be interpreted in view of their respective industries and in their national 
context. 
 

1.7) Quality of education and lifelong learning 
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Especially for the automation field the planning and design of quality learning contents is 
very important. Their value has to be considered particularly for e-learning courses 
oriented to the identified target groups of Erasmus+ projects. For these reasons in AuToMa 
project two learning paths, including specific learning contents, has been planned to 
improve technical, managerial and transversal skills for managers, technicians and 
students. This is the main reason because the project will focus the contents development 
on two paths: one more technical and the other one more managerial. For the e-learning 
delivering, the design and development of structured training materials must be self-
contained and able to be used everywhere. An instructional design model defines the 
activities that guide AuToMa learning contents development. 
The main developed features regarding the learning materials are: 

• modularity: each of the modules will be designed independently allowing easy 
adaptations of the program. The advantage of having a modular learning program is 
that the training contents can be easily adapted to the specific needs; 
• competence based: this approach allows participants to advance, basing their ability 
to master a skill or competency at their own pace regardless of environment. This 
method is tailored to meet different learning abilities and can lead to more efficient 
participant’s outcomes; 
• activity based: compared to traditional teaching activity-based, education is proven 
to be more successful in terms of understanding and applying the learning content, 
especially with a multidisciplinary background of the training; 
• participant-centred: this teaching method shifts the focus of activity from the 
teacher to the trainees. These methods include active learning, cooperative learning, 
and inductive teaching and learning; 
• output-oriented: this teaching approach is directed towards the learning 
achievement of the participants. This could be reached through competence 
orientation and education standards (mostly available in formal learning). 
 

Several considerations considered in AuToMa project regard the following aspects:  
- A needs analysis influenced by key characteristics of the target groups (e.g. their 
previous knowledge and skills, geographical provenience, learning context and access 
to technology); 
- Specific learning needs and job-related skills identification; 
- A set of the best learning objectives required to achieve the general and high-level 
courses objectives; 
- A set of instructional, media, evaluation and delivery strategies useful for AuToMa 
learning goals; 
- Contents development collecting all the required knowledge and information 
identified by Partners; 
- Storyboard development: integrating instructional and media elements;  
- Courseware development: developing media and interactive components, producing 
the course in different paths;  
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- Web delivery of content elements by a learning platform that learners will easily 
access; 
- Evaluation of knowledge and skills acquired by participants; 
- Certification procedure, at the end of the two learning paths that will be available for 
participants.  
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1.8) Educational gaps and emerging training needs for SMEs 

 
Internet of Things in manufacturing allows to have distributed sensors that communicate 
between them and a "head office" to monitor and control data such as: asset status (for 
example physical variables and failure states) or locating people (just thinking about issues 
related to work safety). Internet of Things enables also to take advantage of production 
data to track product progresses and traceability by being able to understand at any time 
where a given good is, whether it is being produced or from a customer. These are 
therefore technologies that increase the efficiency of the production that seek to "relocate 
intelligence" to the same plant that, thanks to proper data management, may be able to 
"optimize" independently, under the supervision of an expert. With RFId (Radio Frequency 
Identification) sensors, for example, it is possible to know exactly where the production 
chain is located and to intervene in the event of malfunctions, thus avoiding production 
stoppages and ensuring greater plant availability. 
Additionally, the ability to trace components in production has a significant impact along 
the logistics chain, enabling to reduce inventory stock and to provide timely delivery of 
component delivery requirements even in automatic mode, thus making the entire supply 
chain more efficient. 
Big Data, on the other hand, can be used for predictive maintenance. Thanks to the 
collected data by the sensors installed on the machines, the company is able to trace the 
maintenance interventions (part, position, service life and number of malfunctions) and to 
deduce where the defect is focused, thus improving the product quality. In addition, data 
collection can allow the company to predict any breakdowns, thereby alerting the 
customer in advance with important impacts in terms of improving the use of the good and 
its security. The development of robots will also enable the country system to increase its 
competitiveness, enabling easy process automation. There are also many potentialities of 
Artificial Intelligence application: from optimizing product quality to decision taking. 
3D printing, ultimately, enables not only prototypes to be realized, where this technology 
is already widely used, but also and above all modified unique pieces or designed from 
time to time based on specifications that vary for each realization. 
The benefits of 3D printing are many: eliminating waste from production, producing more 
complex parts, increasing precision, and decreasing weight, reducing the time it takes to 
produce a prototype. In addition, 3D printing enables to customize customer's needs or 
needs faster by responding to an increasingly popular customization trend. 
 
About 85% of the value generated by Advanced Manufacturing depends on the quality of 
human capital employed. Each employee produces about € 300,000 in value added against 
the 60,000 \ 70,000 made by the manufacturing industry in general. This adds to the need 
to update and train them in the chain on the use of new machinery. 
From a managerial and entrepreneurial point of view, strategic and cross-cutting skills are 
needed to manage the speed of change and the development of technological trends. An 
approach to open innovation and collaboration should also be added to this. 
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In particular, the main training requirements for managers and entrepreneurs are: 
• dialogue and contamination between different sectors and chains; 
• adapting the business model to technological change; 
• ability to retain the skills that make up the company's assets and the ability to learn the 
new skills required by the evolution of technology; 
• ability to monetize research; 
• designing a business plan for innovation and market analysis projects as well. 
For operational levels, however, the issue of employee training is divided into three 
different axes: 
• know-how; 
• being able to be creative thinking, being proactive, being available to move to other 
markets (so-called soft skills); 
• know how to use, to keep up with the change in new technologies. 
This specific know-how has to be provided by Universities and schools and where it is 
lacking it can be completed with practical activities. There are, however, no specific 
training paths for the size of being able to be, so often companies organize internal paths. 
 
Among the main skills to be trained, other innovative managerial capabilities that need to 
be adopted in training curricula are: 
• Lean thinking; 
• Transversally, multidisciplinary and lateral thinking; 
• Propensity to change and international vision; 
• Problem analysis and problem solving; 
• Ability to read and apply technological trends; 
• Ability to systematise and share knowledge within the organization by learning from its 
own mistakes 
•  Settling the enterprise learning; 
• Ability to generate new ideas; 
• Ability to work effectively on orders and manage efficiently the time; 
• Adopt a product and process orientation. 
In addition, it is necessary to tackle the problem of the generational transition of 
employees whose performance decreases with age. In this case, they also have the skills to 
interfere with a different culture. 

2. Context analysis in the Partners’ countries 

 
Introduction 
 
Automation and technology provide great new opportunities for innovation by supplying 
hitherto untapped sources of knowledge. At the same time, innovators, entrepreneurs and 
traders must be able to connect to both consumers and sources of capital to fuel their 
growth - new ideas must be developed in tandem with the rise of new needs on the part of 
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real customers, and supported with financing and business services in order to ensure the 
commercial realization of these ideas. A wide range of factors, including both macro- and 
microeconomic conditions, have an effect on the supply and demand of innovation. 
Intellectual property rights, the financial market structure, human capital and investments 
are some of the factors determining the pace of innovation worldwide, and countries must 
be equipped with sufficiently developed conditions on all levels if they want to capture the 
benefits arising from the knowledge-based economy. Almost two thirds of SMEs in Italy do 
not even know what the term Industry 4.0 means. The SME segment is the backbone of 
our economy and, with it, our prosperity. 99.7 percent of all VAT-paying companies in Italy 
are SMEs. They make up 38.3 percent of total revenue generated by the Italian economy 
and the contributions of their employees pay almost two thirds (64.9 percent) of the social 
security benefits that our country pays out every single month. The future of Italian 
industry is dependent on these companies successfully riding out the fourth industrial 
revolution – no more, and no less. Missing the industrial automation boat by failing to 
digitize products and production will rob manufacturers in the SME segment of their 
international competitiveness. Italy is one of just a few industrialized countries that have 
successfully retained their standing as major manufacturing nations, despite the dramatic 
changes in recent decades. We can keep it that way. In fact, if we identify the changes 
ahead early enough, this could even prove to be an advantage for our competitiveness. But 
time is running out for SMEs to tackle the topic of industrial automation and position 
themselves at the forefront of the change movement. Just a handful of small and medium-
sized companies have already recognized Industry 4.0 as an opportunity to boost 
competitiveness. They are working flat out to get themselves ready for the connected, fully 
automated age with cutting-edge products. 
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2.1 State of the art of automation in Italy  

a. Relevant networks and main stakeholders 

 
The overall strategy of the Italian Government continues to focus on implementing a 
modern industrial policy - concentrated on factors and not on sectors - which takes 
account of the specific dimensional characteristics of the production system: it is a well-
known fact that SMEs hold an important position in the Italian production fabric, not only 
as a percentage of the total number of enterprises, but above all in terms of their 
contribution to employment and GDP. However, they continue to be penalised by delays in 
investment and in recovering productivity. Their central role is confirmed by the numerous 
initiatives undertaken in favour of Micro-SME’s over recent months, by enhancement of 
the Central Guarantee Fund and also by the numerous and carefully structured actions in 
favour of the ecosystem of innovative start-ups and SMEs, ranging from simplification of 
the balance sheets of small enterprise to the measures aimed at assisting the start-up of 
new business activities. A well-functioning European innovation ecosystem for start-ups 
and scale-ups plays an increasingly important role in underpinning prosperity, jobs and 
growth. As the recent European Commission Communication Europe’s next leaders: 
several studies highlight that European start-ups currently survive beyond the critical 
phase of 2-3 years, with even fewer growing into larger firms. This requires policy attention 
at all levels: local, regional, national and European. The recent economic debate rightly 
returned the challenge of productivity to a central priority, alongside the dimensions of the 
enterprise. In fact, although it is true that small enterprise in Italy has a lower average 
productivity and less propensity for internationalisation and innovation compared with 
other countries, it should also be emphasised that the size of firms is not enough in itself to 
explain the weak performance of the Italian economy. Many studies (Banca d’Italia, Istat, 
MET study centre) highlight how the question of low quality enterprise is an overarching 
aspect with respect to the size of enterprise and how even the smallest firms may have an 
excellent ability to compete on the market. The key issue is therefore the propensity of the 
entrepreneur to take a modern path towards growth and consolidating competitiveness. 
This change can only be triggered by creating the right external conditions to encourage it, 
such as improving the tax situation, by creating a taxation system which rewards those 
who invest, particularly in research, development, know-how and innovation; reducing 
energy consumption, particularly for firms operating in the most energy intensive sectors; 
modernising funding for enterprise, by creating a more well-structured supply, which is 
less bank-centric and more capable of giving access to the open capital market to SMEs as 
well; improving both tangible and intangible infrastructures, by investing in ultra-
broadband based on a fibre to the factory model, and also by undertaking initiatives which 
act on internal company factors, such as overcoming the paradigm of family capitalism, in 
which management of enterprise is mainly family-run. The challenge the Government 
faces therefore relates to four main issues: how to ensure more favourable taxation for 
enterprise, how to encourage capitalisation and financial consolidation of enterprise 
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through a more efficient allocation of capital to industrial applications, how to promote 
investment in innovation, digitalisation and internationalisation and how to make it more 
profitable for small and medium-sized enterprise to abandon investment strategies, 
market strategies, financial structures and governance which are frequently unsuitable for 
maintaining competitiveness and productivity. A greater focus on innovation is one of the 
key features of Horizon 2020, but I believe there is more we can do to support our top 
innovators who have the ambition, resilience and capability to create and capture new 
markets. This will be all the more important as Europe’s current industrial strengths are 
likely to be disrupted in the coming years by digital technologies and business model 
innovations taking place at the intersection between different sectors, technologies and 
disciplines. The main subjects that are involved in the automation eco-system are: Offices 
for company support, employment agencies, local development, associations, government 
bodies, VET networks, trade and industrial associations, industrial organizations, types of 
institutions – universities, and companies Universities, industrial associations, professional 
and teaching networks, research centers, business communities, national Chambers of 
Commerce, professional networks on automation, business communities and industrial 
associations, etc.  Enterprise Europe Network; future entrepreneurs and students who 
want to develop business in manufacturing sector; entrepreneurs and employees of SMEs; 
VET trainers, manufacturing SMEs’ managers, people employed in SMEs, technicians, 
administrative staff and trainers/consultants, students, Universities and Higher Education 
Institutions, Research and Technology Centers. Italy provides a favourable environment for 
the establishment and the development of innovative companies. Several public agencies 
are involved on the automation environment, especially the MISE (Ministry of Economic 
Development), MEF (Ministry of Economy), Banca d’Italia, Istat, AGID (Italian Agency of 
Digital Italy). A great deal of work has already been done, from deregulation of non-bank 
channels of business funding to the tax measures aimed at encouraging investment in 
renewing capital goods (so-called Super-depreciation) or innovation (such as tax credit on 
R&D and the Patent Box), without forgetting that technology renewal and digitalisation of 
the manufacturing system is a cornerstone of the “Industry 4.0” strategy recently 
introduced by the MISE through the wide range of measures included in the 2017 Budget, 
to name but a few. These are important processes of development in regulations which 
will not only encourage the most dynamic and best-equipped firms to invest in 
digitalisation, but also move the inefficient ones from situations of inertia and non-
productivity and thus relaunch the entire Italian production system. The implementation of 
Italian regulations is supporting the ecosystem of innovative start-ups and SMEs, and it will 
provide a strong support to SMEs by the impact of various measures on the Italian 
production system.  

b. Context analysis of the innovation adoption and technology transfer 

 
Innovation adoption is best represented by a process of multiple stages through which an 
individual pass, from first awareness to continued use of the innovation. According to main 
managerial literature (e.g. Hall and Khan, 2003), innovation results from a series of 
individual decisions to begin using the new technology, decisions which are the result of a 
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comparison of benefits and costs of adopting the new invention (demand and supply-side 
perspectives). From the demand-side there are two main conditions for innovation 
diffusion: being aware of the new technology and being able to use and adapt the new 
technology (what is referred to in the literature as absorptive capacity of the firm, region 
or country), and the profitability of adopting the new technology (depending on the price, 
on the expected returns, and on the level of risk). Therefore, from the demand side 
perspective, several factors such as the user’s investments in human capital and R&D, 
user’s organizational innovation, size and market features are among the main ones for 
explaining innovation diffusion. 
We can identify two main drivers of innovation diffusion: supplier’s R&D and innovation 
(the capability of firms to improve their technology, provide users with complementary 
products as well as to reduce the technology costs) and supplier’s financial means (to be 
able to adapt the new technology and to inform potential users). Technology transfer is the 
process by which existing knowledge and capabilities developed under public R&D funding 
are used to fulfil public and private needs. It is the sharing of knowledge and facilities 
among public institutions and private organizations to increase productivity generate new 
industry, improve living standards and public services. Technology transfer from public 
research institutions can occur either by natural mechanisms such as scientific 
publications, training of students or continuing education of engineers already working in 
industry or by specific measures. The specific mechanisms will always be based on 
Intellectual Property policy of the public institution and must involve, during the discussion 
with private partners, specialists as such specific items like cost evaluation, patents, 
licenses, confidentially agreement, etc. will be considered and negotiated. Technology 
transfers requires effective contacts between suppliers and users. Interactions between 
users and suppliers are required for innovation diffusion to occur. These relationships 
support two distinct kinds of exchange between suppliers and users: exchanges of tangible 
assets (products and services) and exchanges of intangible assets (ideas that are not freely 
accessible to everyone). Technology transfer, i.e., a transfer of knowledge from universities 
to industry, has gained considerable attention in recent years because knowledge 
produced in universities can spur business innovation, foster competitiveness, and 
promote economic and social development. Over the past decade, there has been 
increasing political pressure in many European countries to transfer research findings to 
the market and to strengthen the linkage among universities, industries and governments. 
In this context, several European universities have added a new mission to their agenda. In 
addition to the traditional teaching and research activities, they are pursuing a higher 
interaction with society by bringing research results to business. In the last years, 
university-industry relationships have become an important subject due to the essential 
role played by technological progress in the economic development of countries. From a 
theoretical point of view, several studies have shown the close relationship between 
investments in research and innovative activities of universities and the economic growth 
of specific territories. Indeed, the strong linkages between universities and a country’s 
production system encourage the process of technology transfer and the commercial use 
of the research results. For this reason, the European Union has implemented a series of 
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measures to promote the adoption of research findings in the real economic and social 
context, strengthening the linkages between universities, industries and government. As a 
starting point for enhancing this link, specific mechanisms have been devised by 
universities. In particular, technology transfer offices (TTOs) have been created to 
stimulate and encourage the dissemination of the research outcomes, translate them into 
practise, and facilitate their interrelations with the other two agents of the innovation 
systems: industries and government. Joseph Schumpeter is often mentioned as the first 
economist having drawn attention to the importance of innovation, defining five types of 
innovation ranging from introducing a new product to changes in industrial organization. 
The Oslo Manual clarified the definition of the two more technical definitions but still it 
appears that “innovation” is not easy to define precisely. In 1999 in his key note address 
Mills gave some simple definitions:  

1. Science: how to understand things; 
2. Technology: how to do things;  
3. Management: how to get things done; 
4. Creation: bringing into existence; 
5. Invention: devising something new or a new way to do things; 
6. Innovation: turning an idea into income. 

David Archibald considers that innovation is a science and explains what innovation and 
creativity means by these simple formulas: 
 

1. Creativity = Idea + Action 
By this, Archibald means that the ‘idea’ is just the beginning and to truly create something 
you have to take action starting from the idea. Accordingly, you must do something to 
bring the idea into reality to create something new. 

 
2. Innovation = Creativity + Productivity 

In reality, the sequence is: get an idea, test or prototype it, produce a finished item and 
bring it into use. In the case of artists this corresponds to: get inspiration, sketch it, put it 
down on canvas, and finally exhibit the work. For many businesses, the ultimate goal is for 
the idea to produce profit. In this case innovation must come from ideas that lead to sales. 
 

3. Profitable Innovation = Innovation + Marketing 
In general people, following Schumpter proposals, consider innovation as resulting from 
technology transfer or through the development of new business concepts. It can be 
technological, organizational or presentational. There is now a good understanding of the 
links between research and innovation, with the research laboratory being the starting 
point. This model is sometimes called the “linear model” of innovation. Nowadays, people 
have started to look at others forms of innovation that are less dependent on research and 
they speak of second, third generation of innovation policy or sometime of the network 
innovation model but at any rate the direct link innovation-research must be kept. 
According to the definition given by The London Development Agency, innovation is the 
successful exploitation of new ideas and is a vital ingredient for competitiveness 
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productivity and social gain within businesses and organizations. It appears clear that 
innovation occurs when businesses introduce new products or services to the market place 
or adopt new ways of making products or services. The innovation process is a 
combination of various activities starting from research but including design, market 
investigation, process development and may also include organizational restructuring, 
employee development, etc. Innovation implies creativity and dynamism that will benefit 
the company and result in a higher standard of living. However, as a conclusion it must be 
kept in mind that measurement of innovation is likely to be very difficult. 

c. Tax policy and financial incentives 

 
In the last years several incentives were delivered in Italy to increase industrialization and 
automation. On average, neither tax measures nor (direct) financial support for R&D were 
perceived sufficient to encourage firms to engage in the use of automation. Forty-two 
percent of all enterprises even indicated that existing tax measures discouraged them to 
engage in automation usage. For only 10 percent of all firms, public financial support was 
perceived sufficient to encourage automation usage. A significant majority of SMEs 
support the statement that taxation discouraged the adoption of automation. The majority 
of the SMEs confirm that public financial support was insufficient to support R&D, diffusion 
and uptake of automation. These findings are consistent with other levels of satisfaction 
with government intervention in, amongst other things, ICT regulation. In that sense, they 
are revealing of the governments’ attitudes towards automation. However, another 
correlation can be established, namely with GDP per capita and available public funds to 
support industrial policies, thus revealing (inherited) material boundaries to proactive 
automation policies. Accordingly, for the new EU member states in the survey, 
streamlining some of the EU structural funds towards innovation and stimulation of 
automation will be highly appropriate in light of previous relevant experience. Use of 
international loans can also be an option although many of those are seen as too 
expensive in light of the financial capabilities of the countries at this stage. About 44 
percent of the SMEs specified that the current education system delivered adequately 
trained personnel to engage in automation usage and 28 percent stated that the system 
delivered inadequately trained personnel. Compared to existing staff skills and training of 
firm personnel, which for 69 percent of all firms appeared sufficient to support the uptake 
of automation, newcomers to the labour market still have a learning trajectory to go 
through. In all countries, the education system is positively evaluated as adequately 
preparing for automation usage by a significant but moderate majority of SMEs. Figures on 
education deviate from the traditional pattern with regard to the government’s role in 
promoting automation. For obvious reasons, automation policies are not the only factor 
affecting this score, which is dependent on overall levels of pedagogical quality as well. 
Most of all the speed of response of the educational system in the surveyed countries is 
still insufficient to accommodate the dynamism and the requirements of the businesses. 
This stem, in part, from the weak relationship between the business and education and 
R&D communities. It is the obligation of the government to create an environment that 
stimulates this relationship and hence makes the educational system more adaptive and 
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flexible to the requirements of the businesses. For 38 percent of all enterprises, 
government provision of online electronic services made it more attractive to engage in 
automation usage. Yet even more firms did not know or stated that government online e-
services did not apply (altogether 49 percent). Curiously, almost 13 percent of the firms 
stated that government online electronic services made it less attractive to engage in 
automation usage. National differences in the appreciation of e-government services as a 
stimulating factor for the uptake of automation in the economy correlate relatively well 
with other governmental efforts to stimulate automation. However, overall levels of 
appreciation are significantly lower than for other factors, indicating that the provision of 
online services is a relatively weak stimulus for the uptake of automation services in the 
business community. Private programs to raise awareness of the utility of automation in 
firms and private demonstration programs did on average contribute more to improve 
automation usage than public programs. Almost 21 percent of all firms indicated that 
private awareness raising and demonstration programs were not sufficient. In other words, 
they could be improved. The world economy has undergone a number of profound 
changes over the last decade. These are reflected in concepts such as “the new economy”, 
the “learning society”, the “information society” and the “knowledge-based economy”. 
Some of the expectations created in the process fell flat to the ground at the turn of the 
millennium, as the business cycle turned, equity valuations – not only of the high-tech 
sector but much more broadly – came tumbling down around the world, as flows of 
foreign direct investment dried up, and multilateral trade negotiations turned sour. On the 
other hand, there are a number of on-going developments the effects of which are not 
easily quantified, such as rapid quality improvements in a number of industries, and an 
expansion of new service sector segments where productivity is hard to measure. In fact, 
associated with the knowledge economy, the mounting difficulties of measuring economic 
growth and welfare are masking the accelerating rise of new determinants of economic 
performance, of the competitiveness of nations and of the prosperity of people around the 
world. The fundamental change that is underway is linked to the collapse in the costs for 
diffusing and making use of information (Casalino N., 2012). This leads to a massive 
expansion in the availability of codified data. There is the potential for new technologies 
and for knowledge on how to access markets, partners, suppliers, etc. to be diffused 
worldwide, to any corner of the world, in a way never seen before. As a consequence, 
international trade is increasingly tilted towards products with high skill- and technology-
content. Similar observations are easily made at industrial- and firm-level where areas 
intensive in technology and skill are on the increase. There are many opportunities 
associated with the rise of the knowledge-based economy – both for countries and 
companies. SMEs, in particular, have the opportunity to make use of new information and 
communication technologies (ICT) to broaden their international contact with both 
customers and partners. However, the ability to make use of the new opportunities is not a 
given as new skills are needed, as are organisational changes. New means of establishing 
trust over the internet have to be mastered. More than anything else, firms and individuals 
around the world need to be able to innovate, that is, develop and implement new 
commercially viable ideas. As new determinants for economic growth are appearing, 
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increased focus is put on the role of innovation. In the European Union, the past decade 
has seen an increasing focus on promoting innovation as a driver of national (and 
European-wide) competitiveness. From this action plan, programmes focused on 
promoting innovation within and between member countries were formed, primarily 
within the EU’s Programmes for research and technological development. For instance, the 
current Horizon 2020 (H2020) is focused on creating an internal market for science and 
technology in order to foster scientific excellence, competitiveness and innovation through 
the promotion of better cooperation and coordination between relevant actors at all 
levels. The hopes and expectations for European competitiveness have been raised. The 
growing weight of, and policy emphasis on, innovation and knowledge as drivers of 
competitiveness and growth in Europe puts particular and increasing pressures on many of 
the new EU member states and the candidate countries, including any other countries that 
are generally not considered to be at the forefront of knowledge creation or innovative 
capacity. After the financial crisis, EU continues to undergo a massive economic 
stabilisation programme. Struggling against widespread perceptions of political corruption 
and lack of transparency, the EU has taken long strides towards improving and maintaining 
political and economic stability, and addressing the ever-increasing demands of the 
knowledge-based economy. Through a number of strategic and vision-setting chapters, as 
well as several ambitious programmes, the EU has been able to prove its resolve and begin 
turning the tide of public opinion. Yet there are still a number of hurdles ahead. It has a 
clear possibility to rise to meet the challenges and seize the opportunities emerging with a 
globalised, knowledge-based economy and thus ensure a continued rise in the well-being 
of its people. Alternatively, if the necessary conducive conditions are not put in place, the 
EU faces the very real risk of falling behind, and thus seriously endangering the progress it 
has achieved so far. This would happen at a time when its neighbours, partners and 
competitors in Europe, Asia, and Latin America, among others, are rapidly improving the 
mechanisms for reaping the benefits of the knowledge-based economy. A slow-down or 
failure to establish the appropriate framework conditions for a knowledge-based economy 
would neither aide EU’s prospects being on its own, nor facilitate its integration. Following 
this line of argument, the challenges that the EU is facing with regard to its basic economic 
and political foundations are arising at a time when stability in these areas is becoming an 
ever more important prerequisite for stimulating investment and encouraging innovation. 
The EU’s leaders need to continue their efforts to stabilize the political and economic 
macro environment in order to establish confidence and encourage investment. Yet this is 
only the first step; the EU must also succeed in addressing a number of challenges on the 
micro level. Rather, the competitive advantage of a country is dependent on multiple, 
interdependent factors – not least of which include its leaders’ ability to act on issue areas 
in a coordinated and collaborative fashion. Thus, the EU’s ability to address the challenges 
of establishing a stable political and economic environment, setting-up the appropriate 
framework conditions to in still confidence in the business environment, and catalysing 
innovation in the economy is dependent on a concerted effort of multiple actors, working 
across sectors or domains in a systemic, inclusive and transparent manner. 
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d. Best practices (2 successfully technology transfer cases and related managerial 

practices in SMEs) 
ORGANIZATION NAME AND WEBSITE OF THE SME 

Robotech Srl 
http://www.robotechsrl.com 
 
CONTACT PERSON FOR THE BEST PRACTICE 

Name: Nicola Canelli 
Position: General Manager 
Phone: +39 050 960519 
E-Mail: info@robotechsrl.com 
 
DESCRIPTION 
Robotech was founded in 2004 as a spin-off 
company of the Scuola Superiore Sant’Anna 
(public university in Pisa), namely of the 
formerly known ARTS Lab (now Institute of 
Biorobotics). ROBOTECH combines expertise 
and passion for robotics, automation and 
electronics, for the purposes of both 
education and entertainment (edutainment) 
and for domestic and professional 
applications, but always geared towards 
improving and optimising the interaction 
between man and machine. 
 
STATE OF DEVELOPMENT AND IMPLEMENTATION 

ROBOTECH debut was the launch of a 
humanoid robot designed and created for the 
commercial market: the i-Droid 01 by De 
Agostini, which perfectly embodies the 
company edutainment spirit, with business 
and culture in mind. 
Not surprisingly, the company was voted best 
European performer in ‘technology transfer’ 
for this product. 
Since then robotech has developed many 
other projects, with the same aim of applying 
the expertise of its founders and researchers 
in bioengineering, biorobotics, biomedical 
robotics, humanoid robotics and personal 
robotics to the market for personal and 
business use. 
 
FIELD OF APPLICATION 

ROBOTECH holds the world record for 
developing the first completely autonomous 
system for urban door-to-door garbage 
collection with real users: the Dustcart robot; 
one of the italian innovations selected for 
expo 2010 in Shanghai. ROBOTECH designs 
and develops service robots for a variety of 
applications, such as the Dustclean robot for 
automatic street sweeping (another italian 
innovation selected for expo 2010 in 
Shanghai and finalist at the Living Labs Global 
Award in 2012) and the Hydronet robot for 
water monitoring (which was tested during 
the salvage operation for the wreck of the 
Costa Concordia). 
 
MAIN ADVANTEGES ON THE MANAGERIAL 
PRACTICES AND THE EMPLOYABILITY 

ROBOTECH is one of the main player on 
electronic or mechatronic/robotic projects; 
ROBOTECH has the expertise, reliability, 
speed and passion to design, prototype, test 
and engineer totally customised products. 
The close-knit and highly specialised 
ROBOTECH team has developed and honed 
its skills over time, and can interpret 
customer requirements, combining 
functionality and robustness with an 
economically sound product. They involve 
experts in inventing innovative solutions, 
combining quality and cost. 
 
 
PATENTS AND ECONOMIC EXPLOITATION 

 
 

For further information about the innovative technology and 
the new managerial practice please contact:  
From LUISS team: 
Nunzio Casalino, e-mail: ncasalino@luiss.it  
Giuliana Pizzolo, e-mail: gpizzolo@luiss.it   
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ORGANIZATION NAME AND WEBSITE OF THE SME 

TECHONYOU Srl 
http://www.techonyou.com 
 
CONTACT PERSON FOR THE BEST PRACTICE 

Name: Gianmarco Angius 
Position: Researcher at University of Cagliari  
Phone: +39 340 606 5770 
E-Mail: medcare@techonyou.com 
 
DESCRIPTION 
TechOnYou S.r.l. was founded in 2008 as a 
spin-off of the Unversity of Cagliari. It is a 
technology-based company, whose main 
interest is in the development of innovative 
systems for medical monitoring and 
healthcare, robotics and biotechnologies. 
Technological skills of TechOnYou mainly 
address two sectors: on one hand, latest 
generation sensors, based on Organic 
Semiconductor Electronics (better known as 
Plastic Electronics). In this case, the final goal 
is the production of sensing systems based on 
plastic materials, suitable for different non-
conventional applications and feasible with 
low cost technologies as, for instance, ink-jet 
printing. On the other hand, our competence 
is centered on the design of multiple function 
electronic systems that include signal 
processing, conditioning and communication 
modules. 
 
STATE OF DEVELOPMENT AND IMPLEMENTATION 

TechOnYou S.r.l. aims at exploiting innovative 
materials as polymers and plastics to realize 
low cost electronic devices to be integrated in 
non-conventional applications, in several 
fields as Wearable Electronics, Personalized 
Health, Robotics and Biotechnologies. 
TechOnYou also has a long experience in 
design of multiple functions electronic 
systems. These two parallel aspects allow 
TechOnYou to be a high-tech company that 
aims to provide personalized innovative 
solutions for wearable electronics and 
biomedicine. 

 
FIELD OF APPLICATION 

The KeepInTouch developed solution allows 
patients to measure and transmit, one or 
several times per day, their physiological 
parameters to be monitored such as blood 
pressure, weight and, if necessary, glycemia. 
A correct monitoring of weight variations 
within the day is very important for a proper 
treatment of patients with cardiac 
insufficiency, since a sudden increase of the 
weight is usually related to an increase of 
body liquids, indicating on one hand the 
disease evolution, and/or on the other, if the 
employed therapy has to be immediately 
modified. 
 
MAIN ADVANTEGES ON THE MANAGERIAL 
PRACTICES AND THE EMPLOYABILITY 

 
The telemedicine system division work on 
several innovative projects based on a 
specific project management approach. The 
data acquisition and transmission to the 
remote health center for patient’s pressure, 
weight and glycemia measuring is very 
sophisticate. The patient can use the remote 
control coloured buttons of the decoder in 
order to transmit the already made 
measurements to the remote health center. At 
the same time, the interactive application is 
directly run on the decoder from the selected 
TV channel; no action from the patient is 
required 
 
 
PATENTS AND ECONOMIC EXPLOITATION 

 
 

For further information about the innovative technology and 
the new managerial practice please contact:  
From LUISS team: 
Nunzio Casalino, e-mail: ncasalino@luiss.it  
Giuliana Pizzolo, e-mail: gpizzolo@luiss.it   
 
 
 

mailto:ncasalino@luiss.it
mailto:gpizzolo@luiss.it
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2.2 State of the art of automation in Poland  

a. Relevant networks and main stakeholders  

 
The state policy of supporting small and medium enterprises and innovation in Poland can 
be considered as an activity focused primarily on solving structural problems in the field of 
innovative activity, its popularization and improvement of effectiveness of innovative 
undertakings. It is based on instruments covering the financing of innovative activities, the 
creation of related regulations, and the monitoring and evaluation of support mechanisms. 
Active innovation support policy can be understood as deliberate and planned state 
intervention in the institutional environment of innovative activity and the creation of 
direct or indirect conditions conducive to innovation. The Polish innovation support system 
has a number of related strategies and programs. The relationships between the main 
strategies (the National Development Strategy and the Innovation and Efficiency Strategy), 
other strategies and programs are sometimes not sufficiently transparent. The documents 
related to the support for innovation in Poland are numerous and are not always related in 
substance. The responsibility of the institution as part of implementing the strategy and 
programs is also not always transparent. The relationships between institutions involved in 
innovation support are also not transparent. For example, it is difficult to establish a 
hierarchy of institutions. The structure of these institutions is also not transparent, and it is 
difficult to indicate the division of their tasks, which is related to the systemic support of 
innovation. There are several types of institutions whose activities are related to the 
support of innovation. This is not only disadvantageous for potential beneficiaries but also 
in the context of coordination of the whole innovation support system. There is no 
discernible coherent policies to support innovation and the authority responsible for its 
implementation, as well as controlling actions. Institutions most involved in innovation 
support are: 

● Ministries and institutes subordinate to ministries, 
● local government units, 
● Government agencies (National Center for Research and Development, National 

Science Center, Polish Agency for Enterprise Development, Industrial Development 
Agency), 

● Bank Gospodarstwa Krajowego, 
● Universities, Polish Academy of Sciences. 

Innovation support in Poland is dispersed in terms of its recipients. Support can be 
provided by companies of all sizes, with varying experiences and across different 
industries. Work is underway to focus the distribution of public resources to certain 
beneficiaries who have a chance to create important innovations with the possibility of 
large-scale commercialization. 
There are several main stakeholders in Poland responsible for supporting SMEs, below 
most important are presented: 
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● The most important institution for the supporting of SMEs is the Ministry of 
Development. It is the guarantor and coordinator of many activities for SMEs. 
Ministry is responsible for creating policies for entrepreneurship and innovation, is 
the main coordinator of the SIEG and the intermediary institution in the 
implementation of the priority axes II and III of the OP IE and most of the tasks 
related to the OP IR is carried out through PARP and BGK. 

● Ministry of Science and Higher Education (MNiSW) is responsible for the creation of 
scientific policy, funding scientific units, supports scientific cooperation with abroad 
and investments in scientific infrastructure, defines strategic directions of research 
and development in the National Research Program, its programs include the 
Academic Center for Creativity, Innovation Brokers, Diamond Grant, Grant Grants, 
Incubator for Innovation, co-ordinates NCN and NCBiR. 

● The National Center for Research and Development (NCBiR) functions as an 
executive agency of the Ministry of Science and Higher Education, and carries out 
scientific, technical and innovative policy research tasks. He is responsible for 
funding applied research, international cooperation and research for the security 
and defense of the state. It is an intermediary institution for PO IR, PO Knowledge 
Education Development and PO Poland Digital; Implements the programs specified 
in the National Research Program. 

● The National Science Center (NCN) is an executive agency of the Ministry of Science 
and Higher Education, which funds research projects in the field of basic research, 
doctoral fellowships and internships after obtaining doctoral degrees, research 
internships and other non-NCBiR research projects. 

● The Polish Agency for Enterprise Development (PARP) manages state and EU budget 
funds. For innovation and research activities of SMEs, implementing its activities 
within PO IR, PO Knowledge Development Education and OP Eastern Poland, offers 
a loan for innovation, innovation voucher, grant assistance, Swiss-Polish 
Cooperation Program, Erasmus for Young Entrepreneurs It also supports the 
National Innovation Network.  

● The Industrial Development Agency (ARP) grants financial support (smart money) to 
SMEs that implement innovation and assists them in obtaining external financing. 
ARP Venture invests in innovative SMEs. ARP creates a Technology Transfer 
Platform and has plans to support large companies through debt financing. 

● Bank Gospodarstwa Krajowego (BGK) deals with the support of state socio-
economic programs and self-government regional development programs. It acts as 
an institution implementing technological credit within OP IE and credit for 
technological innovation PO IR and offers loans for job creation, sureties and 
guarantees (de Minimis, COSME and Credit Guarantee Fund). 

● The National Capital Fund (KFK) is governed by BGK, its business consists in investing 
in VC funds that supply to SMEs, with particular emphasis on innovative companies 
with high potential for development or R & D. KFK's mission is to increase the 
availability of capital for SMEs by supporting venture capitalists investing in Polish 
innovative companies. 
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b. Context analysis of the innovation adoption and technology transfer 

 
Innovativeness of enterprises in Poland still diverges from the EU average, despite a high 
growth in nominal value of research and development expenditure in recent years. The 
low level of cooperation between the business and the science sector, high 
implementation risk and lack of incentives on the part of the market (the large domestic 
market ensures satisfactory demand) are among the main reasons for the low level of 
innovation in Polish enterprises. Research and development expenditure is one of major 
measures of innovativeness of the economy and of technological progress. The year 2014 
was another year where such expenditure grew in current prices. It amounted to PLN 16.2 
billion and accounted for 0.94% of the GDP, i.e. not only below the EU average (2% of the 
GDP in 2014), but also less than in the Czech Republic and Hungary (2% and 1.4%, 
respectively). Poland ranks poorly in international innovation rankings. In 2016, it was 
ranked 23rd in the EU European Innovation Scoreboard. It has poor results in many 
dimensions of innovativeness, including innovative activity of enterprises (particularly 
SMEs) and cooperation in this area with other entities, international patent activity (low 
number of patent applications in the PCT procedure, lodged with the European Patent 
Office), commercialisation of inventions on an international scale (low revenue from sales 
of patents and licences abroad). 

 
Fig: Innovativeness in Poland against other EU states (source: European Innovation 
Scoreboard 2016) Poland lacks national champions. Among 2500 companies, which were 
leaders in terms of R&D investment (according to The 2015 EU Industrial R&D Investment 
Scoreboard) there were no Polish enterprises, while in the 2014 ranking one Polish 
company was recognised. The ranking lists companies, which in 2014 reached the level of 
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at least EUR 17.9 million of R&D expenditure. In a similar list of 1000 companies from EU 
Member States only 2 Polish companies (4 in previous edition) were listed in the second 
500 of the ranking, which means that they had invested in R&D at least EUR 5.5 million 
over a year. Traditionally, large companies, employing 250 or more persons and operating 
in industry, were the most innovative. Between 2012 and 2014, 57.8% of large industrial 
enterprises and 42.7% enterprises from the service sector introduced at least one 
innovation to the market (compared to 57.6% and 45.6% respectively in 2011-2013). The 
small enterprises (10-49 employees) were least innovative, ca. 10% among these 
introduced innovations to the market in recent years. Enterprises with a higher level of 
technology are innovative much more often. In 2012-2014 37% of high technology 
companies and 33.3% of medium-high technology companies were innovative. In the same 
period, in the high technology sector there were 24.6% innovative enterprises and 23.6% 
in the knowledge based financial services. The leading sectors of industry in terms of 
innovation are: manufacturing of pharmaceuticals, manufacturing of chemical products, 
coke and oil refining products (in 2012-2014 45.6%, 38.9% and 38.6% of companies from 
these sectors respectively introduced innovations). In the same period companies 
operating in manufacturing of wearing apparel (6.2%) and leather (9.6%) were the least 
innovative. In services, the most innovative sectors are insurance, reassurance and pension 
funds, as well as scientific research and development (in 2012-2014 64.8% and 33.6% 
respectively of companies in these sectors could be considered innovative). Land and via 
pipelines transport (6%) and architecture and technical analyses (7.8%) were the sectors 
with the smallest number of innovative entities. 
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Fig: Innovation Scoreboard 2016 Poland (source: European Innovation Scoreboard 2016) 

c. Tax policy and financial incentives 

 
In Poland very important tool supporting innovation are tax instruments included in the 
Act on certain forms of support for innovative activity. The objective of the Act is to 
increase competitiveness and innovativeness of Polish economy through increased 
spending of the private sector for research and development and to improve management 
of public funds allocated to R&D. The Act has introduced the status of the Research and 
Development Centre, granted to entrepreneurs with at least EUR 1.2 million revenues 
from sales of goods, products and financial operations, of which at least 20% must 
originate from sales of research and development services or industrial property rights 
generated by such entrepreneur. Such entrepreneur shall be exempt from taxes on real 
estate (including agricultural and forest tax) used for research and development work and 
shall be entitled to establish an innovation fund from a monthly deduction in the amount 
not exceeding 20% of revenue. The Minister of Economic Development has granted the 
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RDC status to 44 enterprises (as of 18 May 2016). The second instrument supporting 
innovation and introduced by the Act on certain forms of innovative activity had been a 
personal income and corporate income tax relief for purchase of new technologies. It had 
been in place until the end of 2015. The tax relief could be used by all entrepreneurs, on 
condition that the new technology was useful for statutory activities of the tax payer and 
that a scientific entity (university, association, research and development unit) issued an 
opinion confirming that the technology was new. A new technology was defined as 
technological knowledge in the form of intangible and legal assets or purchased on the 
basis of a contract, which has not been used in the world for more than 5 years. In such 
case 50% of the price of the new technology could be deducted from the tax base. At the 
same time, the value of the new technology was subject to depreciation in total. However, 
the data of the Ministry of Finance show that the demand for the relief was small. When 
settling CIT for 2014, 80 taxpayers used the relief, while the average value of the deduction 
amounted to PLN 3,548 thousand. The relief was also used by 37 PIT payers. The data on 
the use of the relief in 2015 shall be known in Q4 2016. 
 

 
 
Fig.: Settlement of the tax relief for purchase of new technology in 2007-2014 
 
The personal income and corporate income tax relief for purchase of new technologies 
was 
discontinued with the Act of 25 September 2015 on amendment of certain Acts in 
connection with support for innovation (Dz. U. 2015, item 1767). The Act has introduced a 
number of changes in Acts related to innovative activity of enterprises and 
commercialisation of research and development activities. In terms of taxation, while 
repealing the above-mentioned tax relief for purchase of new technologies, it has 
introduced a new relief for carrying out of research and development activities. It consists 
in deduction of spending on research and development activities, referred to as “eligible 
costs”, from the tax base. The catalogue of eligible costs has been defined, which includes 
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R&D staff costs, materials and raw materials directly related to R&D activities, services, 
analysis, opinions, purchase of research on the basis of contracts, using research 
equipment used for R&D activities, depreciation of tangible, intangible and legal assets. 
The Act has also introduced a possibility to deduct the cost of research and development 
activities in three subsequent tax years. The level of the relief (in the form of the definition 
of the level of eligible costs vis-a-vis total costs) is amounted to 20% for SMEs and 10% for 
others, with 30% for labour costs for all entrepreneurs. Furthermore, the Act exempted 
the income tax on sales of shares (stock) of joint stock companies or limited joint stock 
partnerships (under certain conditions) purchased only in 2016 and 2017. The intention 
was for this move to be temporary, to be in place until the problem of taxation on joint 
stock companies or limited joint stock partnerships is finally regulated. In the first half of 
2016 the work was ongoing on drafting of an Act that would introduce new and expand 
existing instruments of support for innovative activities. Proposed amendments expand 
the catalogue of tax incentives for innovative entrepreneurs and envisage deregulation 
and easier administration of assets by state-owned research units, as well as more 
effective commercialisation of research results. 
According to the plan, the new Act should come into force in the beginning of 2017. 
Entrepreneurs have a choice of a number of instrument for financing of innovative 
projects. Support for such undertakings may come from national, regional or European 
programmes. 
Support under Operational Programmes EU funds are an important source of support for 
innovation in Polish economy. EUR 15 billion shall be allocated for this purpose under 
national and regional operational programmes in the coming years. The key national 
operational programme focusing on R&D is the Smart Growth Operational Programme 
2014-2020 (SG OP), adopted by the Council of Ministers on 8 January 2014 (allocation EUR 
8.6 billion). The main objective of SG OP is to stimulate innovation and competitiveness of 
Polish economy, with increased R&D expenditure (in particular private). SG OP offers 
support for projects “from concept to market”, i.e. for the entire innovation process, from 
the stage of developing concepts for innovative products, services or technologies, through 
research, prototyping and pilot lines, up to commercialisation - investments related to 
offering of new products and services. The programme is targeted at companies (SMEs in 
particular, scientific units and consortia of companies and scientific units. SG OP focuses on 
four priority axes: 
 
1) Axis I. Support for R&D activity of enterprises 
 
The funding is granted for projects consisting in research and development activities 
undertaken by enterprises. Support is also provided to sectoral R&D programmes, i.e. 
research agendas proposed by a given sector (e.g. entities concentrated around a 
technology platform or in a cluster). Furthermore, there are plans to implement support 
instruments with venture capital funds, which shall engage funds in financing of research 
and commercialisation of results, together with public entities. Calls for proposals are 
organised by National Centre for Research and Development. 
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2) Axis II. Support for the environment and capacity of enterprises for R&D&I activity 
 
Support is provided for creation or development of R&D infrastructure in enterprises, 
which is necessary to equip a research and development centre. Thanks to establishing of 
an innovation platform and brokerage services provided under such platform, it shall be 
possible to matchmake companies supplying technologies with SMEs interested in 
implementation of new solutions. Furthermore, entities from the SME sector may receive 
co-financing of the cost of services facilitating innovation, provided by business 
environment institutions or scientific entities. The cost related to protection of industrial 
property in enterprises is also financed. Clusters with the highest innovation and 
competitiveness potential on a national scale, i.e. so called Key National Clusters may 
pursue co-financing of services related to internationalisation and promotion of 
technologically advanced products in international markets. Calls for proposals are 
organised by: The Ministry of Economic Development and PARP. 
 
3) Axis III. Support for innovation in enterprises 
 
Support is provided to increased activity of private investors (seed funds, venture capital 
funds, business angels) in R&D&I. Financing is also granted for services related to drafting 
documentation necessary to enter the Stock Exchange, New Connect, Catalyst, etc. The 
support for projects consisting in implementation of R&D results id provided solely to 
SMEs and is implemented with the use of subsidies and financial instruments (guarantees). 
Moreover, activities are undertaken in support of internationalisation of innovative 
enterprises (provision of access to consultancy and implementation of comprehensive 
promotion programmes for leading sectors of Polish economy and priority international 
markets). Calls for proposals are organised by: PARP and BGK. 
 
4) Axis IV. Increasing the research potential 
 
Financing is provided for scientific research and development efforts implemented by 
scientific and scientific- industrial consortia under strategic research programmes 
(combination of public and private funding under the so-called joint ventures), for regional 
research and development agendas (in line with regional smart specialisations) and for 
applied projects. Support in the area of modern research infrastructure of the science 
sector is limited to projects selected in a call for proposal and listed in the Polish Research 
Infrastructure Roadmap. Moreover, support is provided to International Research 
Agendas, i.e. new scientific entities established for implementation of high quality 
scientific research and development efforts by teams of recognised scientists from Poland 
and abroad. Programme funds allocated to increasing the potential of human resources 
shall be available to young scientists and research teams led by recognised scientists. Calls 
for proposals are organised by: NCRD and National Information Processing Institute. In 
June and October 2015, the National Centre for Research and Development started 
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launching of the following sectoral programmes: InnoSBZ – unmanned systems, 
INNOTEXTILE – textile industry, INNOCHEM – chemical sector, INNOTABOR – innovative 
rolling stock for passenger, goods and dedicated transport, GameINN – video game 
production, INNOSTAL – steel sector, PBSE – electrical power engineering, INNOMOTO – 
motorization, IUSER – power generating smart devices. In 2015 calls for proposals were 
launched under INNOMED and INNOLOT programmes, and in 2016 the call for proposals 
under INNOCHEM and INNOTEXTILE programmes was opened. In 2016, calls for proposals 
were also published under INNOSBZ, INNOSTAL i GameINN. These programmes are 
financed under Measure 1.2 „Sectoral R&D programmes”, which aim at supporting large 
R&D undertakings that are essential for the development of individual branches/sectors of 
the economy. Support under international programmes PARP coordinates activities of 
Polish centers within the Enterprise Europe Network (EEN). The Europe Enterprise 
Network had been operating since 2008 and until the end of 2014 it was financed in 60% 
from the funds of the Competitiveness and Innovation Framework Programme – CIP, and 
in 40% from the state budget under multi-annual programme “Participation of Poland in 
the Competitiveness and Innovation Framework Programme in the years 2008-2014”. The 
activities of Polish centres of Enterprise Europe Network is an important component of 
support for competitiveness, aiming at increasing the level of innovativeness and 
internationalisation of Polish small and medium enterprises (SMEs) and contributes to 
improvement of conditions for economic activities and promotes entrepreneurial culture. 
Presently, in more than 60 countries across the world, around 600 centres of the network 
operate with 3000 experts. In Poland, there are 30 EEN centres. The network offers 
comprehensive services to small and medium entrepreneurs, which are to assist them in 
full development of their potential and capacity for innovation. Enterprise Europe Network 
also acts as an intermediary, helping European Union institutions to better understand the 
needs of SMEs. Europe Network centres: 

● provided support to more than 11.3 thousand small and medium enterprises in the 
framework of network services, excluding services provided electronically (1st half 
2016 - 6.3 thousand SMEs), 

● organised more than 3,500 meetings with the participation of Polish enterprises 
during brokerage events and international missions, in which almost 1,000 small 
and medium enterprises took part (1st half of 2016 - 1.5 thousand meetings), 

● concluded 165 partner business and technology agreements (1st half of 2016 -85 
contracts), 

● organised a number of local and regional events for more than 7 thousand 
participants (1st half of 2016 - 4.4 thousand participants), 

● provided support to ca. 600 thousand participants in the framework of network 
services provided electronically, including website users (1st half of 2016 – 290 
thousand participants), 

● Using EEN services provides SMEs with an opportunity to adapt their products and 
services to the requirements of the Common Market. It also facilitates starting 
cooperation with enterprises from the EU and from outside of the Common Market. 
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Furthermore, the network supports participation of SMEs in framework 
programmes and consultations at the EC level. 

 
d. Best practices (2 successfully technology transfer cases and related managerial 

practices in SMEs) 
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ORGANIZATION NAME AND WEBSITE OF THE 
SME 

ETI Polam Sp. z o.o. 
http://www.etipolam.com.pl/ 
 
CONTACT PERSON FOR THE BEST PRACTICE 

Name: Gutowski Wiesław 
Position: Main Engineer 
Phone: 669980600 
E-Mail: gutowskiw@etipolam.com.ol  
 
DESCRIPTION 
ETI Polam Sp. o.o. Is a manufacturer of fuse 
links, devices and apparatus for the 
protection and control of electrical circuits. 
It provides customers worldwide solutions 
for protecting and securing the electrical 
installations in residential, commercial, 
industrial plants and the distribution of 
electricity. ETI Polam Sp. o.o. is part of the 
ETI Group leading provider of products and 
services in the field of electrical 
installations  
and an important manufacturer of 
technical 
ceramic products, tools and equipment, 
and 
plastic and technical rubber products. 
 
STATE OF DEVELOPMENT AND 
IMPLEMENTATION 

ETI Polam annually wins many awards 
related to its successful activity on the 
Polish market. One of the best known is 
Gazela Biznesu, which has been repeatedly 
acquired by ETI Polam for companies most 
dynamically developing in the Polish 
market. In addition, the company has won 
many awards at national and foreign trade 
fairs and marketing events (such as the 
“Jadjwing spear” on Fair in Kaliningrad). 
Since 2006 ETI Polam has been certified by 

the ISO 9001 Quality Management System, 
which obliges the company to continuously 
improve the quality of its services.  
 
FIELD OF APPLICATION 

ETI Polam Sp. o.o. provides a 
comprehensive range of electrical 
protection against overcurrent and 
overvoltage and operation of electrical 
equipment against shock. 
The Quality Management System covers 
the entire business area of the company. 
The certificate covers the manufacture and 
sale of products for the protection of low 
and medium voltage electrical installations 
and  solutions for the distribution and 
supervision of electricity. 
 
MAIN ADVANTEGES ON THE MANAGERIAL 
PRACTICES AND THE EMPLOYABILITY 

ETI Polam Sp. o.o. holds a Quality 
Management System Certificate since 2006. 
Control audits conducted by Bureau Veritas 
in subsequent years confirmed that the 
operating system in the Company meets 
the requirements of ISO standards. In 
August 2015, ETI Polam Sp. o.o. 
successfully passed the recertification audit 
of the Quality Management System ISO 
9001: 2008, which extended the validity of 
the certificate for another three years, ie. to 
August 2018. 
 
PATENTS AND ECONOMIC EXPLOITATION 

 
 

For further information about the innovative technology 
and the new managerial practice please contact:  
From PIAP team: 
Jacek Zieliński, e-mail: jzielinski@piap.pl 
Michał Smater, e-mail: msmater@piap.pl 
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ORGANIZATION NAME AND WEBSITE OF THE SME 

SUPRA ELCO 
http://www.supraelco.pl/ 
 
CONTACT PERSON FOR THE BEST PRACTICE 

Name: 
Position: 
Phone: 
E-Mail: supraelco@supraelco.pl 
 
DESCRIPTION 
SUPRA ELCO Company is a family owned 
business that offers highly professional 
solutions for welding, cutting, beveling and 
other means for metal processing. 
 
The main activity consists in the design, and 
delivery of complex automated systems for 
the above mentioned fields of activities. 
 
STATE OF DEVELOPMENT AND IMPLEMENTATION 

SUPRA ELCO was established in 1992 as an 
authorized service partner of FRONIUS - the 
world leader in the manufacture of arc 
welding equipment. Initially, she was 
involved in warranty and post-warranty 
repairs, sales of spare parts. Over the course 
of the year, FRONIUS has been expanded to 
include consulting and sales of FRONIUS 
welding equipment as well as mechanized 
and robotic welding equipment. Thanks to 
many years of experience in the welding 
industry, customer trust and trading partners 
Supra Elco is currently the official exclusive 
representative and authorized service 
company: IGM ROBOTERSYSTEME AG, 
Austria - manufacturer of welding robots and 
robotic welding systems, MICROSTEP sro, 

Slovakia - manufacturer of CNC systems for 
Plasma, oxygen and waterjet cutting and 
plastering, POLYSOUDE SAS, France - 
manufacturer of orbital and peripheral 
welding equipment, PBT AG, Switzerland - 
profile bending machines. 
 
FIELD OF APPLICATION 

The subject of cooperation is the supply of 
equipment, service works, as well as the 
implementation of modern welding 
technologies. SUPRA ELCO closely cooperates 
with scientific research units: the Faculty of 
Bonding Engineering, the Warsaw University 
of Technology and the Industrial Institute of 
Automation and Measurements PIAP in 
Warsaw. Together with PIAP, many 
implementations of robotic welding systems 
have been implemented in several Polish 
industrial plants. 
 
MAIN ADVANTEGES ON THE MANAGERIAL 
PRACTICES AND THE EMPLOYABILITY 

SUPRA ELCO has been for more than 25 years 
a guarantee of quality and reliability.  
 
PATENTS AND ECONOMIC EXPLOITATION 

SUPRA ELCO is an official representative and 
authorized service company of several 
producers of equipment for metalworking 
and bonding.  
 

For further information about the innovative technology and 
the new managerial practice please contact:  

From PIAP team: 
Jacek Zieliński, e-mail: jzielinski@piap.pl 
Michał Smater, e-mail: msmater@piap.pl
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2.3) State of the art of automation in Slovakia 

a. Relevant networks and main stakeholders 

 
The current support system is relatively disarranged, it includes a number of actors who 
deal with SME business support issues and there are also characterized by complex links. 
Attention is paid to central government bodies, whose roles are concentrating mainly on 
policy making and resource acquisition, and especially to specialized agencies, to banking 
institutions and to funds that serve mainly for implementation of these policies. The most 
important institution for the supporting of SMEs is the Ministry of Economy, SR. It is the 
guarantor and coordinator of many activities for SMEs. Competence of Ministry includes 
industry, trade and tourism. State support is through the ministry realized in several areas: 

1. Area for strategy and development of SMEs business, including food business 
environment. 

2. The area for creating an institutional environment to support SME businesses. The 
Ministry, as one of the founders, directs and coordinates activities of the National 
Agency for Development of Small and Medium Enterprises including development 
of a network of Regional Advisory and Information Centers (RAIC) and Business 
Innovation Centers (BICs) intended for small and medium enterprises. 

3. Area of cooperation with international institutions. The Ministry ensures 
cooperation with international organizations in the field of SMEs, in particular the 
OECD, SEI, UNIDO and UN-ECE. 

4. The area of legislation and regulatory measures to support the business 
environment as such. It initiates and ensures co-operation with foreign institutions 
and consultancy firms. An important step in the area of legislative and regulatory 
action was the initiation of a law for support to the establishment of industrial 
parks. 

5. The area of providing financial resources for SMEs. The funds that are required 
annually by the economic sector for supporting SMEs from the state budget. There 
are intended to finance of the state support programs for SMEs, which it is the 
promoter. 

6. The area of support and development of SMEs at the level of regions of the SR. 
 
National Agency for Development of Small and Medium-Sized Enterprises - Support of SME 
Enterprises provides supporting programs for SME entrepreneurs in the regions of Slovakia 
and financial return and non-repayable grants they allocate to entrepreneurs under these 
programs. It was created by a common initiative of the European Union PHARE and the 
Government of the Slovak Republic. In regions, it contributes to building a network of 
regional consultancy and information centers (RPICs), Business and Innovation Centers 
(BICs), First Contact Centers (CPK), and Business and Technology Incubators (PIs, TIs). 
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● Regional Advisory and Information Centers were based on public-private 
partnerships as non-profit institutions in the form of a stakeholder association of 
legal entities with aim to support economic development at regional level through 
the development of SME businesses. 

● Business innovation centers have been established to actively promote selected 
business goals in the region and provide them with long-term care. Their goal is to 
focus especially on companies with an innovative character who are doing business 
with a new product, service or technology. 

● First Contact Centers (CPCs) were established as associations of legal entities in 
which local government is represented. There are also selected institutions that 
provide comprehensive information, advisory, educational and financial services 
especially for start-ups and existing SME businesses that need to address their 
business problems, and respectively they are interested in expanding the scope of 
their business activities. 

● The business incubator is the place where newly created businesses are 
concentrated on a limited space. 

● Technological incubators (TIs) support innovative start-ups with an emphasis on 
technology transfer. They are often linked to universities, research institutions and 
science and technology parks. 

The Slovak Guarantee and Development Bank is a specialized banking institution, the 
founder of which is the central authority of the state administration Ministry of Finance of 
the Slovak Republic. It has become the first bank in Eastern Europe to support SME 
business. Support for SME Entrepreneurship through guarantee programs, contributory 
programs, credit programs and financial intermediation products. 
The Slovak Agency for Investment and Trade Development (SARIO) is an organization of 
the Ministry of Economy, which has set its support for the development of the Slovak 
economy and improving the quality of life in Slovakia. This goal should be fulfilled through 
the presentation of Slovakia's economic environment, the visibility of the country for 
foreign investors and the development of investment projects. 
Exim-bank SR - was established by Act No. 80/1997, as amended, about Export-Import 
Bank of the Slovak Republic. The sole owner of Exim-bank SR is the State which guarantees 
its liabilities arising from the acquisition of funds at foreign financial markets and other 
liabilities incurred at financing and insuring of export credits by Exim-bank SR. 
 
The main objective of the institution is to support the maximum volume of exports of 
sophisticated production, especially to EU and OECD countries, to ensure return on capital 
by minimizing the risks arising from insurance, credit, guarantee and financial operations. 
Exim-bank SR performs its functions and activities in two main areas, i.e. financing and 
export credit insurance. In addition, the Exim-bank Act allows at certain space promoting 
of imports, but only for the purpose of the following export of goods or services. 
 
Slovakian-American business fund (SAEF) - offers financing of projects that are related to 
technical and advisory assistance for prospective of Slovak private small and medium-sized 
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enterprises. The Fund operates on a commercial basis, but with the aim to promote 
economic growth, employment and competitiveness of businesses in a free market 
environment. Fund resources consist of funds earmarked by the Congress of the United 
States of America. 
  
The importance of SAEF for small and medium-sized enterprises is based on several facts:  

● is an independent institution from a state whose criterion for investing is the 
prosperity and dynamic growth of the business; 

● thanks to financial involvement through advice and hard-hitting control, brings both 
know-how and efficiency; 

● Represents one of the few companies offering a modern SME development tool - 
venture capital financing.   

      
Support is provided through two programs: SAEF Direct Investment and Small Loan 
Program Fund that offers capital ranging from $ 50,000 to $ 4 million in the form of a loan, 
equity participation or a combination of both. In general, the following types of funding are 
possible: 
 

● capital situated for enlargement and development (development capital), 
● purchasing of the company by its management, 
● purchasing of company by foreign management, 
● common company (joint ventures). 

 
Advisory board for SME support: 
It has 23 members, composed of representatives of relevant ministries and organizations 
of the business sphere; the chairman is the minister of economy. Its role is providing to the 
government with relevant proposals and recommendations for improving of the business 
environment and effective support for SMEs. The results of its co-operation include the 
adoption of several positive measures to improve the SME environment (e.g. the 
amendment to the Income Tax Act, the Trades Licensing Act). 

b. Context analysis of the innovation adoption 

 
Slovakia is a Moderate Innovator. Innovation performance has increased between 2008 
and 2015, but declined in 2011 and in 2012, see Fig. 1. The performance relative to the EU 
shows a similar trend. Performance relative to the EU reached a peak in 2014 at almost 
68% of the EU average, and is at 67% in 2015. 
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Fig. 1 

 
Except for Human resources, Slovakia performs below the EU average for all dimensions, 
and also for most indicators. Large relative strengths in terms of indicators are in Sales 
share of new innovations and new doctorate graduates. Large relative weaknesses are in 
License and patent revenues from abroad, PCT patent applications in societal challenges, 
Non-EU doctorate students, Venture capital investments, and PCT patent applications. 
Performance in most dimensions and most indicators has improved. The highest growth in 
terms of indicators is observed for Non-EU doctorate students (16%), Community 
trademarks (12%) and R&D expenditures in the public sector (11%). A very strong decline 
in performance can be observed in License and patent revenues from abroad (-25%) and 
Non- R&D innovation expenditures (-8.8%), see Fig.2. 
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Fig. 2 

Provisional CIS 2014 data show improved performance for one and worsened performance 
for five indicators. The overall impact on the innovation index is expected to be negative 
with the index possibly declining from 0.350 to 0.342 assuming that for the other 
indicators performance would not change, see Fig.3. 

 
Fig. 3 
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The first dimension of IUS's innovation performance assessment is the allocation of 
resources to human capital and funding. Positive elements of innovation development are 
the high share of doctoral study graduates (3.1 per 1000 inhabitants, 25-34 years old, but 
with insufficient technical and naturalist directions), as well as the share of young people 
with completed secondary education (93.3%). In these two indicators, Slovakia has the 
best position across the EU. Worse, this is the share of a 30-34-year-old university 
educated, where the EU is ranked 24th in the EU (with 23.4% of 30-34-year-olds with 
tertiary education completed, but with a view to achieving the Europe 2020 target of 40 % 
In 2020). The quality of the Slovak research system according to the IUS assessment is 
considerably behind in several criteria. Slovak science is largely closed, its level of 
involvement in the international research context is low, as well as the level of the number 
of scientific publications most desirable. By contrast, in a number of international scientific 
publications with at least one co-author outside the EU, Slovakia is above the EU average 
(379 publications in the SR versus 300 in the EU), due in particular to the publication of 
publications in the Slovak language in the Czech Republic for international scientific 
publications. In the area of innovation financing, Slovakia has been characterized in the 
long run by the inadequate use of venture capital due to the lack of competitiveness of this 
instrument and its problematic introduction into practice. In 2010, the amount of risk 
capital invested accounted for 0.03% of GDP, with venture capital investments around the 
EU's 6-fold higher (0.2%) levels within the EU. The second dimension of innovation 
performance assessment is corporate activities. The inappropriate situation is mainly in the 
area of intellectual property, where we are lagging behind the EU average, neighbouring 
economies and European innovation leaders, especially in the field of patents. Countries 
like Finland or Sweden will create almost 25 times more patents per billion euro of GDP as 
Slovakia. Some explanation for this poor state of "intellectual property" production can be 
a comparison of two IUS indicators - R & D spending on enterprise and non-R & D related 
innovation. Slovak enterprises prefer the purchase of finished technologies (in the 
framework of OP Competitiveness and Economic Growth or OP Bratislava area are most 
often the support of procurement of CNC machining line), external knowledge or external 
research and development (0.65% of turnover of Slovak enterprises vs. 0.56% EU) before 
corporate spending on own research and development (0.25% in the SR versus 1.25% in 
the EU). In Slovakia, little is patented because companies do little to invest in research and 
development, and rather buy technology and knowledge. The reason for this is probably 
the fact that the MNs present perform these activities most often in-home countries. 
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Graph 1: Innovation Scoreboard 2016, Slovakia 

 
 
In building of mechanisms for supporting of technology transfer, the Slovak Republic is in 
the early stages of development. The first specialized workplaces that were aimed at 
promoting of technology transfer started in the Slovak Republic in 2009 and 2010 by 
supporting from financial resources of EU Structural Funds, mainly through the 
implementation of projects co-financed by the European Regional Development Fund 
(ERDF) under the Operational Program Research and Development. Several technology 
transfer projects have been implemented at Slovak universities and research institutes in 
the Bratislava Region as well as in other regions of the Slovak Republic, but it’s 
systematically addressing for support at the protection of intellectual property and the 
commercialization of the knowledge is realized only at the most important universities and 
the Slovak Academy of Sciences. Despite to the fact that universities and research 
organizations have seen more and more inventions in recent years, which are 
subsequently filed by patent or utility patent protection, expert opinions and statistics 
shows that there is a lack of patenting and high costs for obtaining of patents and these 
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inventions remain largely unused, in next. In particular, there is a lack of 
commercialization, for example through the sale of licenses. Reasons are more: 

● system for evaluation of the results at research organizations, 
● deformation of the environment due to some support from the Operational 

Program Enterprise and Innovation, 
● conservative nature of the academic sphere, 
● excessive concern to risks consists from commercialization, 
● Fact that technology transfer is still in the start-up phase in Slovakia.  

 
Development in recent years has shown that research organizations often create patents 
for a reason other than their main meaning is: “namely need to protect the research 
outcome from competition in the planned market entry. However, the traditional model of 
collaboration between scientists and inventors is the transfer of know-how and the results 
of basic research through an investor who will provide finance to transfer this knowledge 
into practice. First results of TUKE: 

1. the increase in the number of patents, 
2. the development of international cooperation, 
3. Initiation of applied research projects that promote effective transfer of selected 

patents, utility models into practice. 
 
In the similar spirit, TUKE is building a university scientific park TECVHNIKOM for innovative 
applications with supporting of knowledge technologies (UVP TECHNIKOM). Total project 
expenditure using Euro funds is nearly € 42 million, with the expected end date of June 
2017. The strategic objective of the project is to build UVP TECHNICOM as an 
internationally recognized centre for research, innovation and technology transfer, with 
top applied research and development in selected areas of science. The TECHNIKOM 
multifunctional object is designed as an intelligent building, providing comfortable spaces 
for emerging high-tech companies created by networking teams from universities and 
practice. 
 

c. Tax policy and financial incentives 

 
The Ministry of Finance of the SR has the competence to support the SME business 
relationship. It is mainly reflected in the possibilities of granting certain concessions and 
the liberalization and implementation of other financial and economic tools in the field of 
business. Such concessions were mainly: 

● Tax concessions and exemptions under the law no. 595/2003 about Income Tax, as 
amended, 

● Counting of customs debts by law no. 199/2004, Customs law, as amended, 
● Tax concessions under the law no. 582/2004, about local taxes, as amended. 

 
State Programs for SME Support in Slovakia: 
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1. A program to promoting successful entrepreneurial practice and entrepreneurship 
education to boost public interest in entrepreneurship by stimulating 
entrepreneurial ambitions, developing entrepreneurial skills, promoting successful 
entrepreneurs / entrepreneurs and their businesses, products or ideas, public-
private partnerships and SME development initiatives Business and entrepreneurial 
thinking. 

 
2. Start-up Support Program - The subject is to provide assistance through counseling 

and support services and to provide assistance for supporting and developing of an 
interest in the entrepreneurship, support for entrepreneurship, and the 
development of innovative entrepreneurial activities. The prediction is to encourage 
motivation to enter the business and increase the attractiveness of the business as a 
career choice. The aim of the program is also to improve the startup conditions and 
thus increase the chance to promote innovative and competitive market ideas. 
Thanks to the support provided under the program, businesspeople in this program 
will be able to set their business goals more economically and will also reduce the 
risk of their failure. Supporting of the process for entering into a business is 
associated with many obstacles and complications; due it is a key factor. At the 
same time, an important motivation is interested in business on the part of the 
population, especially young people and graduates, to enter the business and 
commercialize their innovative ideas with commercial potential. 

 
3. Program for supporting of education and counseling for selected groups of 

entrepreneurs that are interested in providing assistance in the form of advisory 
and educational services financed from the state budget aimed at building of 
entrepreneurial competencies. Beneficiaries of assistance receive subsidized - free 
and discounted services - consultancy consultations and short-term training 
courses. The training courses are aimed at acquiring of theoretical and practical 
knowledge, especially in the fields of legislation, law, management, accounting, 
marketing, administration, motivation and risk. 

 
4. Program to supporting of the internet economy - the subject is providing of 

assistance through supporting services that are focused on the use of e-commerce 
tools and the development of electronic services. With the introduction into the 
electronic tools, SMEs will have the opportunity to increase their chances to 
promote their innovative and competitive market ideas, including international 
markets. The subject of the program is providing of information and support 
services to all interested parties. 

 
5. Program for monitoring and research in the field of small and medium-sized 

enterprises - the subject is to carry out surveys and analyses of the state and 
development of SME enterprises and their position in the business environment of 
the Slovak Republic as well as in the Single Market of the European Union and in the 
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global market. The program is designed to complete the capacity and conduct 
research in previously unserved areas. Supporting consists at co-financing of the 
costs for preparing of analysis and studies that are prepared by the cooperating 
institutions. The condition for paying from state contribution is implementation of 
the planned activities according to the approved schedule. 

 
Micro - loans: 
Through a micro - loan program from the Slovak Business Agency, entrepreneurs can apply 
for so – called the “Micro-loan” with the most favourable market conditions. This makes it 
easier for entrepreneurs to get a financial stimulus in the form of a loan. They can rent 
from € 2,500 to € 50,000, while repayment can begin even after the half-year after signing 
the loan. The maturity of the loan ranges from 6 months to 4 years. The interest rate 
ranges from 1.19% to 9.03%. So far, almost 2 thousand loans have been provided for over 
31 million euros, and nearly 3,000 jobs have been created and 5,000 have been 
maintained. 
 
Innovation and Technology Fund: 
The mission of the Innovation and Technology Fund is supporting of the entrepreneurship 
in the form of risk capital providing, thus developing of entrepreneurship and employment 
and the economy towards an innovative economy. It was created as response to the 
emerging demand at venture capital with aim to supporting of entrepreneurs with ideas 
and is created as result of the cooperation between the Slovak Business Agency (SBA) and 
investors. 
 
Basic investment characteristics: 

● Investment horizon: 4 to 6 years, 
● Investment amount: from € 20,000 to € 1,500,000, 
● Territorial scope: the location of the investment objective and at least certainly 

some part of the activities in the territory of the Slovak Republic. 
 
Program for supporting of young entrepreneur: 
The role of the programs is to support technological entrepreneurship and innovation in 
the initial phase. The program helps start-up entrepreneurs to realize entrepreneurial 
ideas and ideas through state subsidies. Through this form of support, a grant of up to 85% 
of the costs incurred can be obtained, up to a maximum of $ 50,000 per project. 
The subsidy is specifically intended to support specific business activities, subsidy for 
evaluation of the technological and economic potential of ideas or subsidies needed to 
prepare a patent proposal or prototype design, subsidy needed to prepare a business plan, 
and so on. The aim of this program is to promote a business at a stage that, from a 
commercial point of view, poses at greatest risk for investor, thereby providing of survival 
subsidies with such business ideas that would be lost in the commercial environment. 
The draft of SR state budget at 2018 states allocate that the economy resort will be more 
than EUR 94 million suited to the development of industry and business in Slovakia. This 
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amount also includes aid for innovative enterprises. A large amount of money should come 
from the euro-funds. Young people should get a financial injection into mentoring, that is 
meaning in the form as lecturers and coaches who will help them in the start of business.  
If there are companies that are on the market for a maximum of three years, they can also 
apply for support if they want to go to an international start up conference or event. 
Subsidy should cover travel or accommodation costs. For these activities, should be next 
year, approximately 2.5 million euros from the state budget according to the start up 
support concept and start-up ecosystem development. The government will allow start-up 
entrepreneurs to set up a so-called „One-day stockbrokers. New legislation is intended to 
improve start up access to capital. It is a new form of capital trading company. Such a 
simplified stock will be able to issue securities, i.e. shares and corporate bonds with 
different rights, to facilitate the entry of investors into the start up as well as their possible 
exit. 
In addition to state support, many banks, businesses, institutions, and non-profit 
organizations are involved in helping SME companies. 
 

d. Best practices (2 successfully technology transfer cases and related managerial 

practices in SMEs) 
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ORGANIZATION NAME AND WEBSITE OF THE SME 

ZTS VVÚ KOŠICE Ltd. 
http://www.ztsvvu.eu/?seolink=home 
 
CONTACT PERSON FOR THE BEST PRACTICE 

Ing. Peter MAKO 
Sales and Marketing Manager 
Tel.: +421 / 55 / 6834 113 
Fax: +421 / 55 / 6834 217 
E-Mail: peter.mako@ztsvvu.eu 
 
DESCRIPTION 
ZTS VVÚ KOŠICE, a. s. is a private joint-stock 
company operating in the field of engineering 
(machinery) and electro technical products. 
 
STATE OF DEVELOPMENT AND IMPLEMENTATION 

For erection or installation of technological 
complexes and the related civil engineering 
works involved they offer project engineering 
work for all stages of project implementation: 
 

● project studies, 

 

● conceptual projects, 

 

● projects for building permission, 

 

● implementation projects 
 
FIELD OF APPLICATION 

Their focuses led at design research, provide 
services in the design, manufacture of 
engineering components of complete 
production units, maintain a complete 
production program taking into account the 
tradition, precision and quality of resulting 
products and services. The last period pays 
close attention to robotic systems, production 
units for nuclear energy 
 
The second major area that the company 
maintains is the area of development of 
industrial automation, complete solutions for 
production systems, which is associated with 

a massive electro technical base of the 
enterprise. 
 
MAIN ADVANTEGES ON THE MANAGERIAL 
PRACTICES AND THE EMPLOYABILITY 

Company philosophy is to achieve high grade 
of quality and peak technical level of 
delivered equipment. In the design of its 
equipment they make an important point of 
using components from renowned suppliers 
with quality management certificates 
according to ISO 9000, which guarantees 
their high level of reliability. 
 
They are a holder of certificates ISO 
9001:2009, ISO 14001:2005 and ISO 
18001:2009, it has an elaborated internal 
system of production and maintaining of 
quality and system of archiving of production 
documentation for the case of repeated 
production. 
 
PATENTS AND ECONOMIC EXPLOITATION 

……………………………………………………………………
……………………………………………………………………
……………………………………………………………………
……………………………………………………………………
……………………………………………………………………
……………………………………………………………………
……………………………………………………………………
……………………………………………………………………
……………………………………………………………………
……………………………………………………………………
……………………………………………………………………
…………………………………………………………………… 
…………………………………………………………………… 
 

For further information about the innovative technology and the 

new managerial practice please contact:  

From TUKE team:  
Mikulas Hajduk at tel.: +421 602 2193; e-
mail: mikulas.hajduk@tuke.sk 

Marek Vagas at tel.: +421 602 3163; e-mail: 
marek.vagas@tuke.sk 
 

http://www.ztsvvu.eu/?seolink=home
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ORGANIZATION NAME AND WEBSITE OF THE SME 

MANEX Ltd. 
http://www.manex.sk/web/index_en.html 
 
CONTACT PERSON FOR THE BEST PRACTICE 

Ing. Peter Andrejko 
Sales and technical Manager 
Mobile: +421 902 898 972 
E-Mail: peter.andrejko@manex.sk 
 
DESCRIPTION 
MANEX Company is a family owned business 
that offers highly professional solutions in the 
field of automation and a quality mechanical 
engineering production. 
 
The main activity consists in the design, 
production and delivery of complex 
automated systems for the field of transport, 
handling, packaging and filling of various 
types of goods. 
 
STATE OF DEVELOPMENT AND IMPLEMENTATION 

With comprehensive solutions of automation 
of process lines, solutions of robotic systems 
and conveying systems, the company MANEX 
is well-established in the food, chemical, 
construction, paper and automotive 
industries. Currently is going on an expansion 
into other industries.  
 
The handling, packaging and filling lines of 
MANEX as well as the independently 
delivered equipment are currently used by 
tenth of clients in Slovakia and abroad.  
 
Company MANEX within its production plant 
deals also with production of components 
and parts of machines, conveyors and single 
purpose machines and equipment.  
 
Emphasis on product quality and satisfaction 
of the customer are the reason for successful 
export of MANEX production to renowned 
companies in whole Europe. 

 
FIELD OF APPLICATION 

Design, production and delivery of complex 
automated systems for the field of transport, 
handling, packaging and filling of various 
types of goods. It is characteristic by 
comprehensive solutions of automation of 
process lines, solutions of robotic systems 
and conveying systems. 
 
MAIN ADVANTEGES ON THE MANAGERIAL 
PRACTICES AND THE EMPLOYABILITY 

MANEX has been for more than 20 years a 
guarantee of quality and reliability. MANEX 
uses managerial and information systems 
ABRA (production module), it is a holder of 
certificates ISO 9001:2009, ISO 14001:2005 
and ISO 18001:2009, it has an elaborated 
internal system of production and 
maintaining of quality and system of 
archiving of production documentation for 
the case of repeated production. 
 
PATENTS AND ECONOMIC EXPLOITATION 
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…………………………………………………………………… 
…………………………………………………………………… 
 

For further information about the innovative technology and the 

new managerial practice please contact:  

From TUKE team:  
Mikulas Hajduk at tel.: +421 602 2193; e-
mail: mikulas.hajduk@tuke.sk 

Marek Vagas at tel.: +421 602 3163; e-mail: 
marek.vagas@tuke.sk 
 

http://www.manex.sk/web/index_en.html
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2.4 State of the art of automation in Bulgaria 

a. Relevant networks and main stakeholders 

 
More than 90 stakeholders were identified as relevant in the fields of automation, 
technology transfer and managerial practices in Bulgaria. ECQ prepared a contacts’ list 
with the relevant stakeholders and networks and contacted all of the stakeholders with 
information about Automa project (see Appendix 1: Relevant networks and main 
stakeholders in Bulgaria).  
Invitations to participate in the Community consultation groups organized in Bulgaria 
within January 2017 were sent via e-mail to all organisations from the list and their 
selection was based on Stakeholder analysis conducted by ECQ.  The stakeholders’ 
mapping technique used was Influence-interest grid: 
           High 

 
KEEP SATISFIED 

 

 
MANAGE CLOSELY 

 
MONITOR 

(MINIMUM EFFORT) 
 

 
 

KEEP INFORMED 
 
 

 
 

Thus, 92 organisations were identified as key stakeholders (who have significant influence 
in the sector which the AuToMa project is focused on). The profile of the identified 
organisations is diverse in terms of type of organisation/institution/association and the 
sector of their main activity. Overall, the following types of organisations and associations 
are included in the list: laboratory of science organization which is autonomous state 
structure; science institute; a faculty within a state university; a department within a state 
university; cluster of different entities; non-profit corporate body; national network of 
organisations; limited liability companies and single-member limited liability companies. 
The sectors of the main activity of the organisations listed are: automatisation of 
manufacture; manufacture of clothing; trade with machine tools; mechatronics; 
automation; robotics; mechanics; mechanical engineering; transfer of scientific results and 
technologies in the fields of chemical industry, machinery, energy, including renewable 
energy sources (for bioethanol, biogas, biodiesel, hydro, etc.), manufacture and sales of 
machinery for metalworking, ICT education, electronics manufacturing,  food technology, 
etc.; industrial production and automatisation; manufacturing of furniture; informatics; 
manufacturing of IP Cameras; induction heating power supplies, consulting activities, 
polygraphy, etc. 
 
➢ Important stakeholders who took part in the Community Consultation Group 

conducted in Bulgaria: 
 

INFLUENCE 

Low 
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Cluster Mechatronics and Automation (CMA) was identified as one of the most important 
networks in the field of automation in terms of influence and interest. It consists of the 
following entities: 
- Institute of Mechanics of BAS 
- Central Laboratory of Mechatronics and Instrumentation BAS 
- Faculty of Mechanical Engineering and Department of TMM TU - Sofia 
- Foundation "GIS - Transfer Center» 
- Bulgarian-German company «Spesima» Ltd. - Sofia 
- “Vaniko” Ltd. - Blagoevgrad 
- “Christian-Denis” SD - Blagoevgrad 
- “Robotics” Ltd. - Velingrad 
- “Intelligent Security Systems” Ltd. - Vratsa 
- “Semis” SD - Sofia 
- “En Marvel Engineering” Ltd. - Sofia 
- "Chita Commerce” Ltd. - Sofia 
- "Bulgarian Industrial Association” Ltd. - Sofia 
- "Union of Automation and Informatics” Ltd. 
 
The members of Cluster Mechatronics and Automation are high-tech companies working 
in the field of machine building, hardware and software and ICT. In addition to the wide 
range of specialized know-how, members create equipment and patent-protected 
products that are exported to a number of highly-developed Western European countries 
such as Germany, France, Spain, Sweden, Great Britain, Poland, Serbia, Croatia, Turkey, 
and In China, Singapore, Taiwan, South Korea, India, USA, Brazil and Mexico. One of the 
most valuable assets of the cluster is the human potential of more than 500 highly 
qualified specialists in the field of mechatronics and automation, of which about 200 works 
in scientific organizations and about 300 in manufacturing companies. There are more than 
30 university graduates who are actively working on cluster issues, more than 50 doctorate 
students in different engineering disciplines, and more than 200 graduates with higher 
education. Mechatronics and automation imply the integration of manufacturing, 
mechanics, electronics and software using ICT based on the principles of Industrial 
Revolution 4.0. Cluster development will be geared towards seeking export-oriented niche 
markets to deliver high-tech products and services with high added value. Mechatronic 
production systems, automation of continuous production, software products for 
management of aggregates, production and factories (digital management, virtual 
factories, MES, ERP, etc.) will be implemented as products and services. Members of the 
cluster will grow by attracting new, promising, dynamically developing companies and 
high-potential research organizations, continuously developing the integration of their 
research, technological, manufacturing and export capabilities. 
 
Cluster development includes participation in national competitions of NIF and NSF, EU 
Operational Programs for Bulgaria, Horizon 2020 and others. The aim is to strengthen the 
CMA's potential to achieve innovative, workable results. All members of the cluster were 
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contacted in order to take part in the Community Consultation Group. Four 
representatives of the Cluster (Faculty of Mechanical Engineering and Department of 
TMM TU – Sofia, Bulgarian-German company “Spesima” Ltd. – Sofia, “Vaniko” Ltd. – 
Blagoevgrad, "Chita Commerce” Ltd. – Sofia) out of 14 participated in the Community 
Consultation Group Activity – Bulgaria which can be regarded as positive indication since 
the members of the cluster are important organisations in the automation field and have 
great influence on all processes initiated in the field. It is worth mentioning that the 
Technical University located in Sofia and in particular, Faculty of mechanical engineering 
which is member of the Cluster as one of the key stakeholders in the field of automation, 
innovation and technology transfer. Since this faculty teaches students to become 
qualified engineers in the field of machine-building and technologies and it is considered as 
one of the founding fathers оf the technical education in Bulgaria, it can benefit greatly 
from the expected outcomes and outputs within the AuToMa project. Since AuToMa 
addresses “the problem of low and incongruous qualification of students and staff 
employed in SMEs”, the project’s impact on the university can result in better educational 
preparation of the future engineers customized according to the new challenges in the 
field of automation, innovation and technology transfer and applied to the area of 
mechanical engineering. Important stakeholders which should also be recognized are the 
SMEs conducting their main activity in the sector of manufacture of clothing (MiK- BG Ltd., 
Alko BG ltd. and Antoan Vill ltd.). Since automation and new technologies are always 
changing the shape of their business and their employees should constantly adapt to 
change which concerns their qualification improvement and development of new skills, the 
AuToMa project’s results will make an important impact on them. Overall, 21 stakeholders 
took part in the Community Consultation Group in Bulgaria.  
 
They are listed in Appendix 2: List of stakeholders who participated in the Community 
Consultation Group in Bulgaria. 
 
➢ Important stakeholders at national level: 

1) The National Council for Development founded in 2010 as unit attached to the Council 
of Ministers for coordination of the programming and implementation of the economic 
and social development. It includes 16 ministers with the deputy prime minister serving as 
a head of the council. Overall, the Council has limited authority over and impact on the 
application and observance of different policies. However, its main responsibility is to 
organize and coordinate the development of the National Programme for Development, 
proposals for financing the National Programme; defining the priorities for development, 
etc. 
 
2) Ministry of education and science and Ministry of Economy are the main bodies to 
determine and apply the policies in the areas of science, technology and innovations. They 
are supported by National Innovation Fund, National fund “Science research”, National 
Council for innovations, National Council “Scientific research” attached to the Ministry of 
Education. 
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3) National council for innovation – It was founded in 2005 as a specialized coordination 
council at higher level in the field of innovation policy attached to Ministry of Economy. 
The National Council for Innovation is responsible for implementation of the innovation 
strategy in Bulgaria. In reality, the body provides support regarding the policies of the 
Ministry of Economy and it does not command an individual budget or power towards the 
departments implementing the innovation programmes. The role of the Council to act as a 
coordinating body in the area of the innovation policy is very limited. 
 
4) Executive Agency for Promotion of Small And Medium-Sized Enterprises – It was 
founded in 2004 working towards accomplishing the aim of the Innovation Strategy of 
Bulgaria amended in 2006. The main tasks of the Agency are connected with the 
implementation of the policy of the parliament for SMEs. The Agency provides the SMEs 
with information and consultancy services, trainings and activities related to promotion. 
The two main activities of the organization are: 1) administration and observation of 
initiatives concerning the innovative and technological development of Bulgaria and more 
specifically, those implemented by the National innovation fund; and 2) the support for 
internationalization of Bulgarian SMEs through provision of services and instruments for 
securing their international position. In addition, it is important to sketch the scientific and 
innovation structure in Bulgaria. It is worth mentioning that it lacks clearly defined 
institutional framework that would facilitate management. The infrastructure includes not 
only high-tech science centers but centers for transfer of technologies, centers for high 
achievements, centers for entrepreneurship, business incubators, etc. The role of the 
different bodies is described as follows: 
 
- Centers for high achievements – They are aimed at providing training and expert 
knowledge in various fields. Eight of them are founded in the institutes of Bulgarian 
Academy of Sciences. In 2005, an Association for Bulgarian centers for high achievements 
was created. It is not clear how they are financed, on what basis and priorities. 
 
- Centers for entrepreneurship – In 2007 four centers were founded in different 
universities in Bulgaria: Technical University – Varna, Technical University – Gabrovo, Sofia 
Technical University – the branch in Plovdiv and the university of forestry – Sofia. Their aim 
is to connect academic scientific research with the business sector.  Since their creation, 21 
partnerships between universities and business organisations have been created. 
 
- Sofia Tech Park AD – It was founded in 2015 with the financial support of Operational 
Programme “Development of competitiveness of the Bulgarian economy” 2007 – 2013. 
The main aim of the Tech Park is to improve the competitiveness of science and 
entrepreneurship of Bulgaria through increasing the transfer of knowledge between 
academic circles and business communities, supporting start-up companies and innovative 
ideas and catalyzing the process of commercialization of scientific research. Within the 
project “Science-technology park” (2013 – 2015) the main infrastructure for 



 

 
AuToMa (2016-1-IT01-KA202-005599) has been funded with support from the European Commission.This publication reflects the views 
only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein. 

implementation of the aims of the park was created. It involves laboratory complex, 
innovation forum for conduction of different events, incubator of start-up companies, 
interactive children’s museum and science center (experimentarium) and the respective 
infrastructure for their functioning.  
 
- Centers for technology transfer – Nine centers for technology transfer were created with 
the financial support of PHARE programme in educational institutions in Sofia, Rousse, 
Varna, Bourgas, Plovdiv, Gabrovo, Veliko Tarnovo, Pleven and Lovech. Twenty-one centers 
were financed through Operational programme Competitiveness between 2007 - 2014. 17 
centers were created by GIS Transfer Centre.   

b. Context analysis of the innovation adoption and technology transfer 

 

− Development of Technology transfer and innovation adoption in Bulgaria 
An equal number of respondents within the Community Consultation Group in Bulgaria 
ranked the managerial subject “Technology transfer models and implementation tools” 
(see question 15 from the Feedback form) as very useful, useful and averagely useful and 
consistent with their daily activities. This data indicates that technology transfer is a 
subject of great importance to the stakeholders who expressed interest in the AuToMa 
project in Bulgaria. 
 

− Channels of international transfer of technology in Bulgaria: 
The key for the successful technological progress of Bulgaria is the absorption of foreign 
technologies.1 The advantages of the foreign compared to the domestic ones is that their 
application is cheaper, faster and with few risks. Since the country is a technology-follower, 
the utilization of existing technologies at a rate faster than their renewal will help Bulgaria 
to prevent getting away further from the technological frontier. 
  
Three international technology transfer channels can be analyzed to observe the 
technology transfer potential of Bulgaria since its accession to the European Union as 
follows:  
 

− Foreign trade  
Although today a significant part of Bulgarian import originates in technologically 
advanced countries (according to the National Statistical Institute 59.7% of it comes from 
Fig. 1. Bulgarian imports from the world by end-use (2007-2013, %) Source: Bulgarian 
National Bank the EU in 2013 and another 8.9% from other OECD countries), its 
technological intensity is rather low. The leading products in total Bulgarian imports 
during the recent years are raw materials, which in 2013 have a share exceeding 35%. 

                                                        
1 Chief Assistant Professor Phd. Zhelev, P., International Technology Transfer to Bulgaria after its European 
Union Accession, page 83, Economic Alternatives, issue 3, 2014, available at: 
www.unwe.bg/uploads/Alternatives/7_broi_3_2014.pdf 
 
  

http://www.unwe.bg/uploads/Alternatives/7_broi_3_2014.pdf
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While these goods also contribute to total factor productivity (TFP) growth of the Bulgarian 
economy their technological content is extremely low, and they cannot be conducive to 
technological progress. Investment (capital) goods which generally include highly skilled 
labour and new technologies have gradually reduced their importance in Bulgaria’s 
imports from the world. In the period of 2007 – 2013, their share has fallen from nearly 
28% in 2007 to 22.3% in 2013. That low share of capital goods in its imports shows that 
Bulgaria cannot rely on large-scale transfer of technology from abroad to transform its 
economy. 
 

 
Figure 1 Bulgarian imports from the world by end-use  2007 – 2013 
Exports are also described as another channel for learning considering that technical 
features and quality in line with the international standards should be guaranteed by 
exporters. Additional assistance can be offered to those firms which are exporting in order 
for them to make their products and technology customized to the requirements of 
international markets. According to statistics, in Bulgaria the ratio of exports to sales in 
manufacturing firms is rarely more than 1% which is rather low ratio compared to other 
member countries of the European Union such as Czech Republic, Slovakia, Croatia and 
even the candidates for EU membership Serbia and Macedonia. In addition, according to 
data from 2013 World Bank Enterprise surveys less than 21% of Bulgarian companies are 
exporting directly or indirectly part of their production abroad. 
Based on the data presented, it can be concluded that export as a channel for international 
transfer of technology in Bulgaria is underdeveloped and one of the reasons behind it is 
the low export orientation of the Bulgarian business community. It is proven that exports 
can become a channel for technology absorption where knowledge of buyers from more 
advanced countries in terms of technological development is transferred by suppliers. If 
there are transactions of processes and products which are more technologically 
advanced, knowledge transfer is higher. Bulgaria does not export types of goods (for 
example, 43.4% raw materials export and 15,2% of energy resources. As a whole, since the 
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international specialization of Bulgaria has deteriorated during its transition to market 
economy and there are still other structural problems in the country, there have not been 
a flow of new knowledge and technologies and good trade relations with technologically 
superior countries.  

− Foreign direct investment  
Foreign direct investment (FDI) is considered by many one of the most important and 
cheapest channels of technology diffusion. FDI conduction in a host country involves a 
range of activities which have a direct relation to technology transfer. These include 
acquisition of detailed engineering designs, importation of equipment, acquisition of key 
technology licenses, recruitment and training of workers, hiring of external experts, and 
installation of machinery, among others. In Bulgaria, FDI have started to be massive since 
1997 when a currency board was introduced which stabilized the country. The country 
have turned into a largely favoured destination for foreign investments and the year of 
accession to the EU saw FDI inflows accounting to almost 30% of GDP. Hence with $ 1 638 
per capita Bulgaria became a leader among the countries of Central and Eastern Europe in 
FDI inflows in 2007, maintaining its leading position in the next two years as well. The 
quality and quantity of technologies transferred by TNCs to host countries however is not 
necessarily related to the volume of FDI inflows. What is more important than the amount 
of FDI attracted is their sectoral al location, as various sectors have varying potential for 
achieving technical progress and productivity growth. Specific studies show that it is 
countries with relatively higher share of manufacturing in inward FDI stock compared to 
services that have achieved the highest improvement in export competitiveness, 
technological catchup and increased share of technology intensive industries in exports 
(Sohinger, 2004). 
 
Unlike some of the more advanced countries, in the years of transition to a market 
economy and European integration Bulgaria has adopted a non-selective approach to 
attracting FDI. This has led to extremely unfavourable sectoral distribution of FDI in the 
country. The data indicate that the majority (over 60%) of the inward FDI stock are in the 
non-tradable sectors – real estate, financial intermediation, construction and wholesale 
and retail trade. To a great extent some of these investments had a speculative character 
and did not contribute to technological modernization, export competitiveness and 
sustainable economic growth. Due to their strong dependence on easy access to credit, 
after the global financial and economic crisis unfolded in 2008 they withdrew from the 
country very fast and accordingly the FDI inflow has significantly declined (table 1).  
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Table 1 Inward FDI flows to Bulgaria and selected CEECs 

 
 
Manufacturing, the sector where technological advancement is most heavily 
concentrated, has managed to attract just 17.3% of Bulgaria’s inward FDI stock (38.3 
billion EUR). Furthermore, the volume (6.6 billion EUR) of the attracted investments in 
manufacturing per se could be misleading for conclusions on the technological 
absorption performance of the economy. Hence it is essential that the motivations for 
investing in the sector are determined. Unfortunately, the vast majority of foreign 
investors are attracted by the low labour costs in Bulgaria and not by presumed 
availability of qualified personnel and high scientific potential. Despite the EU 
membership and the established macroeconomic stability over the past decade, Bulgaria 
failed to attract significant strategic investments in industries with high value added and 
intensive R&D. Therefore, as a result of its passive policy towards FDI, the country missed 
the opportunity to fully use them as a major channel for international technology transfer. 
That finding is also confirmed by the World Economic Forum in its global competitiveness 
ranking, where Bulgaria’s performance according to the indicator "FDI and technology 
transfer" has significantly deteriorated – from 98th place in 2007 the country fell to the 
unenviable 107th place in 2013. 

− Licensing 
The full EU membership had a positive effect on intensification of licensing as a channel 
for international technology transfer in Bulgaria. Both license fees and royalties’ 
payments and receipts have increased significantly in the period between 2007 and 
2013. Within 6 years, Bulgaria’s imports of technology through licensing and royalty 
payments saw an almost threefold increase - from $ 74 million in 2007 to $ 205 million in 
2013 (table 2). Leading factors behind that include improved perceptions of the business 
climate and the protection of intellectual property rights in the country and the EU 
programmes' financial and technical support. Even though  the number of licensing fees 
and royalties has increased in the years of EU membership, Bulgaria is one of the countries 
with low activity in terms of using this channel for technology transfer. For example in 
2013 Croatia’s estimated imports of foreign technology through licensing are 17% higher 
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than Bulgaria’s imports, while imports in Hungary exceed those in Bulgaria by 6.5 times. 
Furthermore, it should be taken into account that royalty and licensing fees may not 
necessarily reflect the quantity of technology transferred, partly because most of the 
transactions are between related parties and include payments for, among others, the 
use of registered trademarks that do not necessarily represent knowledge transfer. 
Moreover, payments between related parties may hide other intrafirm transfers (for 
example, repatriation of profits). Considering the above, even though data shows that 
licensing has been gaining momentum in Bulgaria in recent years it cannot be inferred that 
this has been accompanied by some extraordinary influx of modern technologies. 
 

− Technological development in Bulgaria in the conditions of EU membership 
Divergence in income and technology development between countries can be explained by 
differences in productivity. Thus, there is a strong relationship between productivity and 
technology. In Bulgaria labour productivity per hour worked has shown an upward trend 
during the years of EU membership. In 2007 it was 4.3€/hour, while in 2013 reached 4.9 
€/hour, which is an increase of 14% within 6 years. At the same time, compared to the 
other EU countries it remains at the lowest level and far behind the EU-28 average 
(32.1€/hour). Labour productivity per hour worked in newly-acceded member states like 
the Czech Republic (13.1€/hour), Slovakia (13.2€/hour), Hungary (11.5€/ hour), Estonia 
(11.4€/hour) are twice as high as the indicator in Bulgaria (table 2). 
 
Table 2 Real Labour Productivity 2007 – 2013 
 

 
This exposes a significant technology gap and a relatively slow pace of technology 
transfer from the more advanced European partners to Bulgaria’s economy. A country’s 
technological development is often investigated by an analysis of its export structure. 
Changes in the structure of exports reflect the achievements of technological competences 
in the export oriented industries. Although there has been some improvement in recent 
years, Bulgaria has failed to significantly refine its international specialization and the 
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share of capital goods is less than 18%, while raw materials are still by far the leading 
product group, boasting a share of over 43% of Bulgarian exports. Such a great 
importance of raw materials in total exports is typical of developing countries, not of EU 
member states, and exposes a low level of technological development. The Eurostat data 
on high-tech export confirm the conclusion for a weak technological advancement of 
Bulgaria. Although in 2007 the share of high-tech goods in Bulgaria’s exports amounted to 
3.5%, while in 2013 it already reached 4% of total exports, compared to the average EU 
level (15.3% for the EU-28 in 2013) the gap is 3.8 times. Bulgaria is also lagging behind the 
new member states according to this indicator – the corresponding value in the Czech 
Republic in 2013 was 15%, in Hungary - 16.1%, in Slovakia - 9.5%, in Croatia - 6.9 percent, 
and in Romania - 5.6%. The technological development of the Bulgarian economy can be 
also assessed with the help of the annual ranking of countries provided by the World 
Economic Forum in its Global Competitiveness Report. In 2013 Bulgaria occupied the 
unenviable 108th place among 144 countries according to the composite index 
"Technological adoption", which is the weakest ranking among the EU Member States. The 
negative picture of Bulgaria’s ranking in the field of technology adoption becomes even 
gloomier when one considers the country’s performance in dynamics. Paradoxically, in the 
years of EU membership the Bulgarian economy is losing ground in the global competition 
according to all sub-indices related to international technology transfer. While in the year 
prior to its EU accession Bulgaria ranked 92nd according to the availability of latest 
technologies sub-index, seven years later it fell to the 99th rank. According to the firm-
level technology absorption sub-index the country slipped down in ranking from the 110th 
place in 2006 to the 113th place in 2013. The most dramatic however is the loss of 
positions in terms of technology transfer from FDI - in the year prior to joining the EU 
Bulgaria was 82nd in the global ranking but in 2013 collapsed to the 107th rank. Despite its 
importance in Bulgaria, openness of the economy and its participation in regional 
economic blocs with more advanced partners is not sufficient for achieving technological 
catching up. International technology transfer and innovation in the host country is not 
an automatic process  and requires absorption capacity and ability to adapt foreign 
technologies, which in turn is contingent on the supply of human capital and investment 
in research-intensive activities. There still is a technological gap with more advanced 
countries not so much because of difficulties in finding out and accessing new technology 
but because of high costs of building know-how, skills and other technological 
capabilities to adopt, adapt and diffuse the technologies. In Bulgaria the process of 
utilization, adaptation and dissemination of new technologies is objectively limited by 
the critically low innovation and absorption capacity of the economy. In order to benefit 
more fully from the EU membership by absorbing foreign technologies more intensively, 
the country needs to develop and consistently implement an appropriate national 
strategy in this area. Particularly important herein are the policies aimed at creating an 
environment conducive to successful technology acquisition and diffusion and policies that 
directly encourage and actively support international transfer of new (for the country) 
technologies. They involve mechanisms such as human capital development, public 
procurement, support for local R&D, promotion of partnerships and industrial clusters, 
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attracting strategic FDI through specific incentives, building supporting infrastructure, 
etc. To narrow the technological and productivity gap with the other EU Member States it 
is essential for Bulgaria to start more aggressively fostering R&D and innovation capacity 
building in its firms, universities and research institutes to lay the grounds for a 
competitive knowledge-driven economy. 
 

− Newest developments and strategic documents in the field 
Innovation adoption and technology transfer are supported by several instruments and 
programmes in Bulgaria. Innovation strategy for smart specialization (ISSS) is one of the 
key strategic documents and a precondition for granting of funds under the Operational 
programmes “Innovation and competitiveness” and “Education and science for intelligent 
growth”. ISSS was developed in accordance with the vision of Bulgaria defined in the 
National plan for development – Bulgaria 2020, Plan for action of the Danube strategy for 
“unleashing the potential of the economy”. It is based on the analyses and conclusions of 
the Innovation Strategy of the Republic of Bulgaria (2004), the experience during the 
implementation of the Operational Programme “Development of the competitiveness of 
the Bulgarian economy” 2007 – 2013, the National programme for reforms, National 
programme for development Bulgaria 2020. Other documents in the sphere of innovation 
adoption are: National strategy for promotion of small and medium-sized enterprises 2014 
– 2020, National Strategy for development of scientific research 2025. After the accession 
of Bulgaria in the European Union in 2007, Bulgaria has struggled to maintain a 
continuous level of innovation performance. The innovation performance of the country 
has been dynamic in the past few years during which abrupt declines and increases were 
overseen. Between 2008 and 2009, the performance of the country deteriorated. From 
2010, it started to improve and between 2011 and 2012 it became stable. A strong 
decline can be observed in 2013.  

 
Figure 2 Innovation Index 
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Nowadays, Bulgaria is a Modest Innovator according to European Innovation Scoreboard 
20162. This can be considered a major step ahead since by 2015 Bulgaria was defined as a 
“Timid” innovator. The performance relative to the EU (see figure 2: Innovation Index) is at 
46.3% in 2015 while in 2014 it is around 45% 

 
Figure 3: Performance relative to the EU 
According to the data which can be seen in Figure 3: Performance relative to the EU, the 
twelve indicators in the scoreboard indicate positive improvement in the innovation area.  
The advantages of the country lies in the Human Resources (performance relative to the 
EU: 87) area along with Intellectual assets (performance relative to the EU: 90).  Staggering 
progress in the following indicators is also visible: “new doctorate graduates” has grown 
with 13%, “community trademarks” with 12% and “community designs” with 32%, “R&D 
expenditures in the business sector” with 21%. The weakest areas of performance are 
“Linkages & Entrepreneurship” with performance relative to the EU: 15 and “Finance and 
Support” with performance of 21 compared to the average for the EU. There are three 
indicators which exceed the average performance of the EU and they are the following: 
Youth upper secondary level education (performance relative to the EU: 103), Community 
Trademarks (116) and Community Designs (222). All the other indicators show that the 
performance of Bulgaria ranks below the European Union’s average one. The strongest 
decline in the performance can be observed in the “Ventures Capital Investments” with -

                                                        
2 European Innovation Scoreboard 2016, available at: 
http://ec.europa.eu/growth/industry/innovation/facts-figures/scoreboards_en 
 

http://ec.europa.eu/growth/industry/innovation/facts-figures/scoreboards_en


 

 
AuToMa (2016-1-IT01-KA202-005599) has been funded with support from the European Commission.This publication reflects the views 
only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein. 

23% decline, “Sales share of new product innovations” with -12% decline and “Most cited 
scientific publications” with -8.4% decline. 

 
 
Figure 4 Provisional CIS 2014 vs CIS 2012 
 
According to Figure 4: Provisional CIS 2014 vs CIS 2012, exceeding performance can be 
observed in four indicators: “Non- R&D innovation exp.”, “Innovative SMEs collaborating”, 
“Product/process innovators” and “Sales share product innovations”. These results 
indicate that the Innovation index will most probably increase and other indicators would 
not drop. Only two indicators show worse performance, namely: “SMEs innovating in-
house” and “Organisational/marketing innovators”. 

c. Tax policy and financial incentives 

 
➢ Main Features Of The System Of Tax Incentives And Reliefs In Bulgaria3 

The system of tax incentives, reliefs and preferential tax regimes in Bulgaria is orientated 
at promoting foreign direct Investment and innovation, increasing employment, 
development of certain regions and strategic industries in the country, as well as the 
achieving of certain social objectives. The system includes different tax incentives and 
reliefs – exemption from taxation, reduced tax rates, assigning of corporation tax and tax 
on incomes, accelerated tax depreciation, tax loss carry forward and other.4 
 
➢ National Tax Incentives and Reliefs 

This overview of the system of national tax incentives and reliefs discusses the main types 
of tax incentives for business and citizens regulated by the Value Added Tax Act, the Excise 

                                                        
3 Ministry of Finance, Tax Policy Directorate, Overview of Tax Incentives and Preferential Tax Regimes in 
Bulgaria, available at: www.minfin.bg/document/10928:1 
4 Taxes, Your Europe Website: http://europa.eu/youreurope/business/index_en.htm 

 

http://www.minfin.bg/document/10928
http://europa.eu/youreurope/business/index_en.htm
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Duties and Tax Warehouses Act, the Corporate Income Tax Act and the Personal Income 
Tax Act.  
 
The overview of the system of tax incentives and preferential tax regimes in Bulgaria 
discusses in detail each tax incentive, tax relief and preferential tax regime, and covers: 
• the legal regulation of the incentive / relief / preferential regime; 
• the substance of the incentive / relief / preferential regime; 
• the objective of the incentive / relief / preferential regime; 
• the conditions for using the incentive / relief / preferential regime; 
• the beneficiaries of the incentive / relief / preferential regime. 
 
Definition of tax incentives for transfer of technologies - Tax measures which, in the form 
of accelerated tax depreciation or investment tax credit, aim at attracting investments 
for the development 
 

Types of incentives under the current Bulgarian legislation 
 

- Incentives under the Investment Promotion Act (IPA) 
- Tax incentives 
- Employment incentives under the Employment Encouragement Act 
 
Investment Promotion Act (IPA) 
➢ Equal treatment of Bulgarian and foreign investors 
➢ The Investment has to be related to the setting up of a new establishment, 

expansion, output diversification into new additional products or a fundamental 
change in the overall production process of existing establishments. 

➢ The investment to be made in the following economic activities: 
• Manufacturing industry 
• Services sector including: high-tech activities in the field of ICT, R&D, outsourcing of 

business processes, activities of head offices, education, human health care, 
warehousing and support activities for transportation, accounting and auditing, 
architecture and engineering 

➢ Investment classes A and B and Priority investment projects depending on the 
value, region and sector allocation of the investment 
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➢ Class A and B investment incentives 
● Information services 
● Shortened administrative procedures - The central and local government authorities 

will provide administrative services shortened with one-third of the time period 
established by the law 

● Financial support of up to 25% for the vocational training for obtaining professional 
qualifications 

● Reimbursement of labour costs paid by the employer 
● On the request of certified investor, the corresponding authorities may transfer 

ownership rights or establish a limited ownership right over real estate (private 
state or private municipal property) without a tender 
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➢ Reimbursement of labor costs paid by the employer 
● Introducing additional criteria for certification - number of jobs created (minimum 

10-150 depending on type of investment) 
● Reimbursement of expenses paid by employer for social security and health 

insurance of employees (~17.9% of gross salary) for the period of 24 months. 

 
 
➢ Class A investment incentives 

● Consulting and individual administrative services. Investors will be able to 
authorize Agency officials to obtain from the corresponding competent 
bodies on investors’ behalf and for investors’ account any documents for 
implementation of the corresponding investment project as may be required 
under the existing legislation 

● Financial support for construction of technical infrastructure elements to the 
borders of the project site, needed for implementation of one or more 
investment projects. 

 
➢ Priority investment projects 

● All sectors of the economy, with the exception of the restrictions imposed by 
EU Regulation 800/200 

● Council of Ministers approval 
● Conditions – priority status depending on the value, jobs created and region 

allocation of the investment 
➢ Incentives for priority investment projects 

✓ All the incentives for Class A and B 
✓ Special incentives for priority investment projects: 

• Institutional support 
• Financial grants of up to 50% for education and R&D projects and up to 10% for 

manufacturing projects 
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• State tax exemption for changing the land status 
• Acquisition of real estate private state or private municipal property without a tender 

and at a price lower than the market, but not lower than the tax assessment of the 
property 

•Establishment of public-private partnerships with municipalities, universities, other 
organizations from the academic society and etc. 

 
Tax incentives 

● Main acts: 
- Law on corporate income tax levying 
- Law on value added tax (VAT) 
- Law on income tax of physical persons 
 
• VAT 
VAT exempt for import of equipment for investment projects implemented within a period 
of two years: 
- amount of the investment - over 10 million BGN for a period not longer than two years 
- 50 new jobs created 
- ability of the entity to finance the project 
 
• Law on income tax of physical persons 
- 10% personal income tax rate (flat rate) as of 01.01.2008 
 
• Law on corporate tax 
- Possibility for R&D expenditure write-off 
- Accelerated depreciation of 2 years for computers and new manufacturing equipment 
- 5% withholding tax on dividends and liquidation quotas (0% for EU tax residents) 
- No restrictions concerning capital repatriation 
 

● Accelerated tax depreciation (100% per annum) for assets formed as a result of 
research and development activities 

There is accelerated tax depreciation (100% per annum) for assets formed as a result of 
research and development activities. The tax incentive is regulated in Article 69 of the 
Corporate Income Tax Act. It consists of recognition of tax expenditure of the historic cost 
of tangible long-term assets formed as a result of research and development activities 
once in the year in which it was formed, i.e. accelerated tax depreciation of 100%. 
“Research Activity” is every activity of development, design, creating and testing of new 
goods, materials, production technology and technology for industrial systems and other 
objects of industrial property as well as the improvement of existing products and 
technology.  
 
In order for the beneficiaries to use the incentive, the following conditions should be 
fulfilled: 
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- asset should be formed as a result of research and development activities; 
- R&D activities shall have been carried out in connection with the occupation of the 
taxable persons; 
- R&D activities shall have been assigned by way of an order to a scientific research 
institute or a higher-education institution under free-market conditions. 
 
The beneficiaries of the incentive can be local legal entities and permanent establishments 
in Bulgaria of foreign entities forming profit in accordance with the procedure of the 
Corporate Income Tax Act. 

d. Best practices (2 successfully technology transfer cases and related managerial 

practices in SMEs) 
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ORGANIZATION NAME AND WEBSITE OF THE 
SME 

“Semkov – 2001” Ltd. 
(http://www.semkov2001beliizvor.com/)  
 
CONTACT PERSON FOR THE BEST PRACTICE 

Tsvetomir Nikolov Semkov, manager of 
“Semkov – 2001” Ltd. 
Telephone: 092/66 13 41 434 
Fax: 092/66 13 41 435 
E-mail: semkov2001@abv.bg 
DESCRIPTION 
“Semkov-2001” Ltd. was founded in 2001 
in the village of Beli Izvor as the successor 
of the Repair Mechanical Workshop and 
Electro Repair Industrial Unit of Holcim 
Bulgaria AD. “Semkov – 2001” Ltd. is SGS 
certified by ISO 9001:2008 as a successor 
of a repair mechanical industrial unit and 
an electrical repair industrial unit of the 
cement factory Beli Izvor Now Holcim 
(Bulgaria) JSC. 
 
The company's activity is organized for 
single and small-scale serial production of 
products and performing repair and 
restoration activities. In particular, its main 
activity in recent years has been directed in 
several directions. Firstly, the production 
of metal structures and products, the full 
range of rollers and rollers for rubber 
conveyor belts, spare parts for machines 
and more. Secondly, repair of machines and 
equipment, low and high voltage electric 
motors, welding units, transformers, power 
switchboards, electric trucks, chargers, etc. 
 
STATE OF DEVELOPMENT AND 
IMPLEMENTATION 

The main obstacle before the company in 
2011 – 2012 was exploitation of machines 
which require the use of manual labour 
which is mostly mechanical since the 
cutting and welding activities are not 
automated.  
In order to tackle that problem, the 
company applied for and consequently 
won a project under the “Development of 
competitiveness of the Bulgarian economy” 

2007 – 2013 operational programme to be 
implemented in the period between 
21.12.2013 – 21.12.2014. The solution 
suggested by Semkov-2011’s engineers and 
set out in the project can be summarized as 
an "integrated process of robotic cutting 
and welding with common CAD/CAM 
programming". In view of the practical 
realization of the idea, the company was in 
need of purchasing robotic cutting and 
welding machines to ensure the technically 
innovative process. 
 
FIELD OF APPLICATION 

 
 
 
MAIN ADVANTAGES ON THE MANAGERIAL 
PRACTICES AND THE EMPLOYABILITY 

As a result of the implementation of the 
project activities, the following results 
were completed which led to: increasing 
the precision of the products, shortening 
the time for the implementation of the 
working processes, increasing the 
efficiency and productivity of the activities, 
creating conditions for the expansion of the 
product range; improvement of the quality 
of products and services, limiting the 
possibility for human error in the 
conduction of work processes and 
increasing the production capacity. 
 
PATENTS AND ECONOMIC EXPLOITATION 

………………………………………………………………
………………………………………………………………
………………………………………………………………
………………………………………………………………
……………………………………………………………… 
 

For further information about the innovative technology 
and the new managerial practice please contact:  

From ECQ’s team:  
Margarita Vassileva at tel.: +359 884 
650 411; e-mail: mvassileva@ecq-bg.com 
Denitsa Seykova at tel: +359 897 88 88 
67; e-mail:dseykova@ecq-bg.com 
 

mailto:semkov2001@abv.bg
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ORGANIZATION NAME AND WEBSITE OF THE SME 

Atia Print Ltd. (http://www.atiaprint.bg/)  
 
CONTACT PERSON FOR THE BEST PRACTICE 

Ivaylo Markov, manager of Atia Print Ltd. 
Telephone: (02) 971 44 54 
Fax: (02) 971 44 70 
E-mail: info@atiaprint.bg 
DESCRIPTION 
Atia Print Ltd. was founded in 1994 in Sofia 
under the name „Techno Tim“ Ltd. Atia Print 
is a well-known brand in the widespread 
digital printing industry. It is one of the 
founding members of the Bulgarian 
Association for Contemporary Graphics and 
Printing (BAASP), and the manager Nayden 
Naydenov is its deputy chairman. 
The activity of Atia Print Ltd. develops in two 
main directions, which complement each 
other: 
1) Large-format digital printing and all 
related processes - prepress, printing, 
finishing, assembly. This activity is targeted 
at advertising agencies and large end-users. 
2) Full customer service, including design, 
prepress, printing; Production of promotional 
products and materials; Performing media 
advertising, subject advertising and 
brokerage. This direction is aimed at end-
users. 
 
STATE OF DEVELOPMENT AND IMPLEMENTATION 

In the period between 27.04.2012 -  
27.04.2013, the company has implemented a 
project under the “Development of 
competitiveness of the Bulgarian economy” 
2007 – 2013 operational programme. 
Through the project, the company managed 
to create a web platform for automated 
orders. The platform was developed through 
the introduction of combination of algorithm 
for automatic analysis of data with 
information from the existing ERP system 
which provides details about the current load 
of the printing machines. The result of that 
process is calculation of the price and time for 
creation of an item while the whole process is 

conducted automatically without manual 
intervention. In order to adopt the innovative 
process, Atia Print acquired specialized 
software and computer equipment. These 
investments allowed the integration of the 
company-generated algorithm for incoming 
data analysis into a web platform for large-
format product orders. This provided for 
taking larger number of orders and reaching 
more customers both at national and external 
levels. 
 
FIELD OF APPLICATION 

The products and services offered by the 
company include: transport advertising 
(production and installation on company 
means of transport and public transport 
vehicles); billboards (printing, sewing and 
assembly); production, printing, sewing and 
installation of roof and facade advertising; 
layout of trade and exhibition areas, including 
design, printing, cladding, advertising friezes, 
interior decoration, stand design; Illuminated 
boxes - production and installation of 
illuminated advertisements; Awnings - 
production of individual projects for objects, 
sizing, prepress, making of supporting 
structures, printing, cutting and installation 
of awnings; Design and production of 
banners, banners, plates and mock-ups; 
Printing on flat materials (metal, wood, 
plastic, interior advertising); Production of 
structures (profiles), etc. The company also 
offers installation - an advantage for Atia 
Print Ltd. is the ability to take into account 
the specific features of the materials and the 
availability of own know-how and necessary 
technical tools. This allows for fast and 
quality installation, including in hard-to-
reach areas 
MAIN ADVANTAGES ON THE MANAGERIAL 
PRACTICES AND THE EMPLOYABILITY 

 
Since April 12, 2013, Atia Print has been 
certified according to ISO 9001: 200 
standard. 
For further information about the innovative technology and 
the new managerial practice please contact:  

From ECQ’s team:  

http://www.atiaprint.bg/
mailto:info@atiaprint.bg


 

 
AuToMa (2016-1-IT01-KA202-005599) has been funded with support from the European Commission.This publication reflects the views 
only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein. 

Margarita Vassileva at tel.: +359 884 
650 411; e-mail: mvassileva@ecq-bg.com 

Denitsa Seykova at tel: +359 897 88 88 67; 
e-mail: dseykova@ecq-bg.com

2.5. State of the art of automation in Spain  

a. Relevant networks and main stakeholders  

 
In 1950, when the first automated machine appeared, the industry was still in the age of 
machining. This new arrival marked the beginning of a revolution in production and 
manufacturing, as many processes were achieved faster. By the middle of this decade, 
control technology was dominated by relays and contactors. However, in communications 
and control engineering, a transgressor component was already glimpsing: the transistor. 
In the late 1970s, competition and the need to reach new markets made the industry 
evolve and began to worry about aspects that went beyond price or cost of production. 
The design of products began to gain on importance and meant the starting point of using 
PC on industrial processes. Thus, PLCs break in and completely change the concept of 
industry that had been so far. At that time, and after the arrival of the third industrial 
revolution, the industry opens itself to innovation processes where new knowledge 
provided by research is applied to the improvement of production processes, the obtaining 
of new products or the improvement of management. In addition, information and 
communication technologies are introduced, resulting in changes in the structure and 
location of industries. 
In the 21st century and the fourth industrial revolution (Industry 4.0), Spain has plenty of 
associations, networks, companies and technological centres that foster and promote the 
use of new technologies in the manufacturing and production processes. Following is a 
description of the main stakeholders that are present in the country, according to their 
international or national background: 
 
1. Worldwide associations with office in Spain 

ISA (International Society of Automation) SPAIN - The International Society of Automation 
(www.isa.org) is a non-profit professional association that sets the standard for those who 
apply engineering and technology to improve the management, safety, and cybersecurity 
of modern automation and control systems used across industry and critical infrastructure. 
ISA is organized geographically, with 150 sections throughout the world and one specific 
section in Spain. 
 
IFR (International Federation of Robotics) – SPAIN (https://ifr.org/) 
The International Federation of Robotics connects the world of robotics around the globe. 
Our members come from the robotics industry, national or international industry 
associations and research & development institutes. Our federation represents over 50 
members from more than 20 countries. In Spain, the organisation is represented by the 
AER-ATP. 
 

http://www.isa.org/
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EFAConference (www.efac.org/) – It takes place every two years and is the meeting place 
for the top-level management of the Integrated Assembly Solutions sector in Europe and 
around the world. In addition to inspiring talks about the future of the industry and new 
market potentials it provides excellent networking opportunities with leading experts and 
industry peers. In Spain is represented by the AER-ATP. 
 
IFAC (International Federation of Automatic Control) - Founded in Paris in 1957, IFAC 
(https://www.ifac-control.org/) is the worldwide organization tasked with promoting the 
science and technology of automatic control in all systems, whether for example, 
engineering, physical, biological, social or economic, in both theory and application. IFAC is 
also concerned with the impact of control technology on society. IFAC’s greatest strength 
is in its people and the volunteers who devote so much of their time to make IFAC function 
as well as it does. Maintaining the highest technical level of scientific excellence is a major 
concern for IFAC. This is achieved through the technical excellence of our events and 
publication and technical committees, and excellence in terms of the efficiency and 
effectiveness of our secretariat and administrative systems and processes. 
 
PROFIBUS (http://www.profibus.com) and PROFINET International (PI) is the largest 
automation community in the world and responsible for PROFIBUS and PROFINET, the two 
most important enabling technologies in automation today. The common interest of our 
global network of vendors, developers, System Integrators and end users covering all 
industries lies in promoting, supporting and using PROFIBUS and PROFINET.
 Regionally and globally about 1,400 member companies are working closely 
together to the best automation possible. No other field bus organization in the world has 
the same kind of global influence and reach. That´s why PROFIBUS and PROFINET are world 
leaders in industrial networking. There is a Spanish branch, Asociación Española PROFIBUS, 
PROFINET, IO-LINK 
 

2. European associations with office in Spain 

EMVA - The European Machine Vision Association EMVA (http://www.emva.org) is a non-
for-profit and non-commercial association representing the Machine Vision industry in 
Europe. The association has been founded in 2003 in Barcelona by industry representatives 
from all over Europe as a network to promote the development and use of machine vision 
technology. 
 
European Robotics Association (EUnited Robotics) (www.eu-robotics.net) - Established in 
2004, EUnited Robotics members are manufacturers, component suppliers, and system 
integrators of robotics in Europe. EUnited Robotics provides a cooperation platform among 
all stakeholders - from research institutes to national associations and customers. EUnited 
Robotics is the independent voice of the European Robotics industries. Members are on 
the driver's seat deciding which activities are needed. 
 

http://www.efac.org/
http://ias.vdma.org/en/home
https://www.ifac-control.org/
http://www.profibus.com/
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3. National associations 

AER-ATP (Asociación Española de Robótica y Automatización Tecnologías de la Producción 
– Robotics National Association and Manufacturing Automation Technologies, 
http://www.aeratp.com/aer-atp/) - AER-ATP permanently provides all kinds of information 
and promotes specialized meetings on different programs and projects. It also takes care 
of the different formative aspects that integrate the sector and it transmits a projection of 
the same one beyond our borders. As a founding member of the International Federation 
of Robotics (IFR), it enjoys a privileged position in the global context. 
 
ARDE (Asociación de Robótica y Domótica de España – National Robotics and Domotics 
Association, http://www.arde.cc/) - This Association intends to offer a space where entities 
can express their robotic interests, where they can find other partners to carry out projects 
whether as a beginner or as an expert. ARDE wants to create an Association that can solve 
the companies’ doubts and learn through tutorials, talks, workshops and everything that 
we are able to create among all. 
 
Comité Español de Automática (CEA – National Automation Committee, 
https://www.ceautomatica.es/) - The Spanish Committee of Automation (CEA), is a non-
profit association whose basic objective is to serve as a forum and to provide the 
framework for the development of Automation in our country.  
 
SEIDROB (Spanish Society for Research and Development in Robotics, 
https://seidrob.es/en/) – It was established in November 2011 in response to the growing 
interest in research and development in robotics, integrating the efforts of existing 
associations, groups and networks. The founding members were researchers from seven 
universities and three research centres who were actively involved in five associations 
related to robotics and other fields considered of interest to its future application and 
development. SEIDROB invites all members of the Spanish robotics research and 
development community to join and participate in its activities, seek collaboration and 
contribute to the development of robotics in Spain. 
 

4. Automation ecosystem in Spain 

As we mentioned before, the automation ecosystem in Spain is focused around several 
Universities and Research Centres and according to the region, also in a number of private 
companies. In Spain, there is also a standard AEN / CTN 116 - Automated Industrial 
Systems that is responsible for the standardization of the systems of industrial automation 
and integration related to the manufacture of discrete components, covering the 
application of multiple technologies, such as information and control systems, machines 
and equipment and their components. The standard regulates the standardization in the 
field of Additive Manufacturing in relation to processes, terms and definitions, 
manufacturing systems (materials, hardware and software), testing procedures, quality 
parameters, service contracts and any other type of aspect related. Here is a non-



 

 
AuToMa (2016-1-IT01-KA202-005599) has been funded with support from the European Commission.This publication reflects the views 
only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein. 

exhaustive list of Universities, Research Centres and Companies related to Automation in 
Spain. 
 

b. Context analysis of the innovation adoption 

For the first time in history, in 2015 the number of industrial robots sold worldwide 
surpassed 240,000 units, representing an overall growth of 8%, according to data from the 
market study of the International Federation of Robotics (IFR). And the upward trend will 
continue in the coming years, because the forecast is to double this number by 2018, 
reaching the 400,000 robots sold. In 2014, the installation of robots in the industry 
increased by 15% worldwide and forecasts indicate double-digit growth for the next 
biennium. Also, the service robotics for professional use is experiencing remarkable 
growths. If between 1996 and 2008 63,500 units of robots were sold, from 2010 to 2015 
were placed 100,000, according to data from the International Federation of Robotics 
(IFR). The federation also says that more than 2 million jobs will be created in the next 8 
years thanks to industrial robotics. One of the challenges of robotics is its implementation 
in SMEs. The production of increasingly shorter series, the lack of automation processes, 
the cost of the robots, as well as the absence of people able to handle them, together with 
the perception of robustness of these machines are presented as the main barriers of the 
SMEs to implement them. Automation was already part of the 3.0 industry, but now with 
Industry 4.0, a new industrial revolution will come to incorporate new technologies (cloud, 
cyber-physical systems, sensory, among many others) into the industry. This is a new 
industrial road that is already touring several countries. Digital transformation is a 
challenge for Spanish industry, but it also offers the opportunity to improve its competitive 
position. 
 
Challenges for industry 
 
Digitization (of society in general and of industry) represents both an opportunity and a 
challenge for Spanish industry. These challenges can come from the hyperconnected client, 
with great access to information and with increasingly demands to the companies, or the 
necessary adaptation of the industry to new technologies. The evolution of technologies 
and digital transformation are, at the same time, the origin of some challenges and the 
solution to others. 
 
Conceptual framework of the Spanish industrial challenges 
 
The challenges of the industries impact on three levels: process, product and business 
model. 

• Process: There are challenges that affect processes, either in their entirety or in one 

of the links of the value chain (design, manufacturing, logistics and distribution, 

customer service and after-sales services). 

• Product: adapting products to new trends implies a challenge. Thus, the 
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customization or the digitization of the product can be an advance that will have to 

face to have a more competitive offer. 

• Business model: combining the challenges described above can lead to the 

generation of new business models. 

Here are the main challenges5: 

1. Use collaborative methods to enhance innovation 
Collaborative innovation is a booming competitive requirement. It implies involving in the 
same innovation project several companies (of the same or different sector) and even 
clients, research centres or any other actor that could contribute to innovation. The aim is 
to take into account different and complementary knowledge in order to give rise to 
disruptive innovations in a shorter time. 
 

2. Combine flexibility and efficiency in productive means 
Digitization can be the answer to the need for efficiency of the productive means, although 
it has always existed, is considered a disruption because of the much greater relevance it 
has acquired when combined with flexibility. Traditionally, efficiency has been achieved by 
establishing specialized and automated linear productive means. Flexibility, on the other 
hand, has been characterized by the absence of specialization and automation. The 
challenge is to combine both properties in the same chain of production, achieving 
automated and efficient processes that allow producing, in a flexible way, several series. 
The digitization favours that the productive assets can adapt quickly to a change of series 
or product. The digitalization of the productive means is a challenge due to the important 
investment that it implies, but also because of the effort of adaptation of the existing 
means that it requires. Several industry players have indicated that designing a new 
generation factory requires investment, but adapting an existing one requires a process of 
asset adaptation that can be very complex and costly. 
 

3. Manage shorter response times and series sizes 
As a result of product customization, the series sizes and response times are reduced. The 
smaller sizes of the series require greater flexibility of production. An example of this is 
provided by the subsidiary of the Dutch multinational Philips Electronics in Spain, which in 
2013 launched the digital platform "Share innovation" with the aim of generating debate 
and that the collaborators proposed technological solutions in different fields of the 
economy. These collaborators include companies, universities and research centres, etc. 
Similar platforms have already been launched in other countries such as Germany or the 
USA. 
 

4. Adoption of smart logistics models 
Although the optimization of logistics chains has always been a requirement for the 

                                                        
5 Industria Conectada 4.0. (Connected Industry 4.0) Industry 4.0. Digital Transformation in the Spanish Industry. 
Ministry of Industry, Energy and Tourism. 
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industry, the novelty is to incorporate new digital technology into logistics processes, 
generating smart logistics models connected with other business applications. Several 
factors make this a key factor: personalization and digital channels force greater flexibility 
in routes; the access to the information supposes a higher competitiveness in costs; and 
the fractionation of the value chain necessitates a perfect coordination in time. All this 
makes the advanced logistics management requires increasing efficiency. 
 

5. Adaptation to the transformation of the channels (digitization and omnicanality) 
Until recently, traditional channels (physical points of sale, telephone channels, catalogue 
sales, etc.) were the only ones available and allowed to buy products or interact with 
suppliers only during the opening hours and without any possible interaction between 
channels. In addition, the companies were able to get little information from the 
customer... 
 

6. Leverage information to anticipate customer needs 
Another challenge to take into account is to anticipate the needs of the client. This 
anticipation refers both to the wishes of a particular client and to those of a community. 
The objective is to be able to offer products and services adjusted to the tastes and 
preferences of each client. In the case of the community of customers, it is a matter of 
predicting the demand for a specific product in order to adjust production, optimizing the 
production and logistics processes and, ultimately, the management of stocks. 
 

7. Adaptation to customer’s hyperconnectivity 
Hyperconnectivity is the ever-increasing digital interconnection between people and 
things, anytime, anywhere. It means that everything is connected: from person to person, 
from person to machine and from one machine to another. In the year 2020 it is estimated 
that there will be 50 million devices connected in the network. This level of connectivity 
will have profound social, political and economic consequences. It is a cultural condition to 
which companies have no choice but to adapt. The customer (final or industrial) today is 
hyperconnected and has access at all times, time and place, to all available information: 
news, prices of products and services, opinions, ideas, publications, reports, etc. 
 

8. Manage end-to-end multidimensional traceability 
The traceability or follow-up of the product is another of the new competitive challenges 
that the industry faces today. Traceability allows us to know the history, location and 
trajectory of a product along the entire value chain. The means to carry it out have not 
always been available to the company. The trend is to increase traceability at the unit level 
produced, compared to the batch traceability of the past, and to provide more context 
information to the unit sold, to make it available to the consumer, so that he can know the 
origin of the product. 
 

9. To manage the specialization through the coordination of industrial ecosystems of 
value 
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To meet ever more demanding efficiency requirements, industrial firms tend to specialize, 
resulting in the fragmentation of value chains. Fragmentation has also led to the location 
of each of the stages of the value chain in different geographic points and/or the 
outsourcing of part of its processes. The average size of Spanish industrial companies 
(SMEs in their majority) and the specialization in concrete links of the value chain favour 
the creation of specialized ecosystems, in which the different sectorial companies are 
interrelated. 
 
10. Ensure long-term sustainability 
Being sustainable becomes a challenge for the industry. Sustainability can be applied to 
both the industrial process and the product and is determined by numerous factors, such 
as efficient use of resources, optimized use of raw materials and adequate waste 
treatment. In the new digital paradigm, we leave behind the industry that is not sensitive 
to the impact that could generate in its environment to give way to an industry integrated 
in it. Thus, energy efficiency (optimization of energy use) is a decisive competitive factor, 
especially for those industries in which the energy cost is relevant in the cost pricing, as in 
metallurgy or the manufacture of mineral products, in which the cost of energy represents 
21% of turnover. Optimization in the use of other resources such as raw materials can also 
be a key competitive factor, especially in those cases where the cost of this resource is a 
significant part of the total cost of production. 
 
11. Offer customized products 
The customization of the products is to adapt them to the needs or preferences of each 
customer. Traditionally, this concept was linked to an exclusive article within the reach of 
very few. The current challenge means offering these customized products in a massive 
way, i.e. without increasing costs, in large volumes and without affecting quality. 
Personalization implies a greater number of references and a smaller size of the runs and 
batches, in addition to reduced response times. All this requires an additional effort of 
logistics and coordination on the part of all the actors of the production and distribution 
chain, in addition to the necessary capacities to carry out this type of production. 
 
12. Adapt the product portfolio to the digital world 
The industry must adapt its product portfolio to digitization. This adaptation can be carried 
out by "digitizing" current products (including digital technology and enriching 
functionalities), or by producing new digital and intelligent products. An example of 
technology applied to product is the smart factory. Nuubo, a Spanish company, has already 
created a smart t-shirt, with a tissue that detects and prevents heart disease in the person 
who carries it. The garment allows monitoring the cardiac activity for long periods of time, 
without cables or connectors and in any type of conditions, such as the intense physical 
activities of professional athletes. 
 
Industry 4.0: an opportunity for Spanish industry 
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Having a strong industrial sector is key to a country's competitiveness. The Spanish 
industry, although it has a relevant weight and is in a moment of economic recovery, has 
seen its weight diminished over the last years. In this context, Industry 4.0 provides an 
opportunity for Spanish industry so that its companies can strengthen their competitive 
position: those that adopt it will have a competitive advantage over the more lagging ones. 
The opportunity cost of non-adoption, therefore, is high. Disruptive moments like the 
present one balances the challenges for all the companies. When digital transformation 
will be a reality in the Spanish landscape, companies that have not taken this step will lose 
competitiveness because their competition will have advanced in that transformation, 
which will probably negatively affect their market share. At times, digitization can be more 
easily adopted by start-ups, which do not have restrictions derived from pre-existing assets 
and ways of doing. This can be an advantage in the implementation of Industry 4.0 
compared to more traditional businesses.  
Companies can take on the changes brought about by digital transformation in a 
continuous manner, evolving their processes or products to increase their 
competitiveness, or disruptively, modifying their way of competing with new processes, 
products and even different business models. This initiative seeks to take advantage of the 
opportunity and the moment of technological disruption in which the Spanish industry is, 
in order to improve its competitive position. 
 
Action plan 
 
The digital transformation will allow companies of the Spanish Smart Factories to obtain 
new competitive advantages. To make it easier for companies to implement digital 
technologies, it is necessary to develop an action plan that includes objectives, premises, 
lines of action and a model of governance that orchestrate it. 
Connected Industry 4.0 Objectives: The Spanish Connected Industry model 4.0 pursues 
three specific objectives: 
01 Increase industrial added value and qualified employment in the industrial sector. 
02 To promote the industrial model of the future for the Spanish industry, in order to 
boost the industrial sectors of the future of the economy and increase its potential for 
growth, while developing the local supply of digital solutions. 
03 Develop differential competitive levers to favour the Spanish industry and boost its 
exports. 
 

OBJECTIVES STRATEGIC AREAS OBJECTIVES 

Ensure knowledge and 

skills development of 

I4.0 

1.1 Awareness and 

communication 

1.2 Academic and 

- Ensure knowledge 

about I4.0, its enablers 

and benefits. 
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vocational 

training 

- Ensure the availability 

of I4.0 skills 

Encourage 

multidisciplinary 

collaboration 

2.1 Collaborative 

environments and 

platforms 

- Encourage 

collaboration by 

promoting industry-

tailored environments 

and platforms with a 

focus on technology 4.0. 

Encourage the 

development of an offer 

of enablers 

3.1 Encourage the 

development of digital 

skills 

3.2 Support for 

technology companies 

- Boosting R&D&I in I4.0 

technologies 

- Boosting the business 

development of 

technology suppliers 

Promote the 

appropriate actions for 

the launch of Industry 

4.0 

4.1 Support for the 

adoption of I4.0 by 

industry 

4.2 Regulatory 

framework and 

standardization 

4.3 I4.0 Projects 

- Promote and facilitate 

the implementation of 

Industry 4.0 

- Ensure the necessary 

conditions for 

implementation and 

encourage investment. 

- Drive specific solutions 

and projects 

 

c. Tax policy and financial incentives 

 
Among the instruments the Government has at its disposal to boost business innovation 
the most relevant are tax incentives and bonuses. Tax incentives are based on corporate 
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tax deductions for conducting research and development and/or technological innovation 
projects.  
 
Bonuses to the social security contributions for the research staff 
 
These instruments are horizontal, and their application is free and general (there is no 
competition or a predefined limit budget). They are aimed at encouraging the initiative of 
the private sector, without conditioning the innovative scope to which the company is 
oriented (they are not limits to certain areas, programs or initiatives). 
 
R&D&i taxes 
 
Tax deductions for Research + Development (R & D) and/or Technological Innovation (IT) 
projects are one of the instruments used by the Administration to promote business R&D, 
through tax reduction. For fiscal years beginning after 2015, the regulatory framework is 
the Law 27/2014, of November 27, on Corporate Income Tax. In Chapter IV, article 35 
includes the measures that regulate the tax deductions for R&D&I, as well as the rules on 
their application in article 39. For the purposes of tax incentives, the aforementioned Law 
27/2014 includes what was collected in this respect in Law 14/2013, on support for 
entrepreneurs and their internationalization (which included fiscal measures to support, 
inter alia, Investment in new companies and in R&D and regulated the expected cash 
regime in VAT and substantially modified the Patent Box regime). The Spanish system of 
tax deductions for R&D&I is among the most favourable in the world, being able to reach 
up to 42% of direct expenses. In contrast to other R&D&I incentives, tax deductions have 
the following advantages: 
 

● They have economic effects comparable to those of the subsidy. 

● The application is free (all types of areas of knowledge and expense volumes), and 

general (for all companies, regardless of their CNAE or size). 

● Deductions are not subject to competitive bidding with a predefined budget; they 

are generated by each company, when carrying out R&D and/or iT activities, in 

accordance with the siutations established in the Corporate Tax Law. 

● The generation of the tax deduction is proportional to the developed R&D&I 

activities, and is applied in the annual settlement of corporate tax, up to a certain 

quota limit. However, the deduction generated but not applied can be applied in 

subsequent years, and there is even a case of monetary advance of the deduction 

to be applied. 

 
Improvement of taxation: tax check 
 
Both in the previous and in the current Law 27/2014 of Corporate Tax, tax credits for R&D 
or iT generated annually can be applied in the settlement of the corresponding corporate 
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tax, but up to a limit in the reduced integral fee. However, the R&D and or IT deductions 
generated and not applied (to reach the quota limit) are not lost, since they can be applied 
in the immediate and successive 18 years. Even so, there are circumstances in which the 
deferment to the future for the application of the deduction pending from previous years 
is not attractive (eg R&D&i intensive companies, which generate more annual deductions 
than can be applied, or in the context of youth of the company, economic crisis or 
stagnation, with low or zero profits). In these circumstances, the incentive, and therefore, 
the activity that is intended to stimulate, loses appeal and stimulus. In order to alleviate 
this situation, in the midst of the economic crisis, Law 14/2013 of Entrepreneurs modified 
the Corporate Tax Law, allowing, under certain assumptions, that the company can apply 
R&D and / or iT deductions generated up to 100% of the reduced total tax, and if there is 
still a deduction pending to be applied, the company may apply for payment to the Tax 
Administration through the corporate tax return. The current Law 27/2014 of Corporate 
Income Tax collected and maintained the mentioned improvement, in its art. 39.2. 
The amount of the deduction applied or paid, in the case of technological innovation 
activities, may not jointly exceed the amount of 1 million Euros per year. Likewise, the 
amount of the deduction applied or paid for research and development and technological 
innovation activities cannot exceed together, and for all concepts, 3 million Euros per year. 
Both limits shall apply to all group companies, in the case of entities that form part of the 
same group according to the criteria established in article 42 of the Commercial Code, 
regardless of their residence and the obligation to prepare consolidated annual accounts. 
For the application of the provisions in this chapter, it will be necessary to comply with the 
following requirements: 
 

a. At least one year has elapsed since the end of the tax period in which the 
deduction was generated, without being applied. 

b. The average workforce assigned to research and development and 
technological innovation activities is not reduced from the end of the tax period in 
which the deduction was generated up to the end of the term referred to in letter c) 
below. 

c. An amount equivalent to the deduction applied or paid must be used for 
research and development or to technological innovation expenses or investments in 
tangible fixed assets or intangible fixed assets exclusively allocated to those 
activities, excluding real estate, within 24 months of completion of the tax period. 

d. The entity has obtained a motivated report on the qualification of the activity 
as research and development or technological innovation. 

 
In addition, in the event that the research and development expenses of the tax period 
exceed 10% of the net amount of its turnover, the deduction provided for in section 1 of 
article 35 of this Law generated in this tax period may be excluded from the limit 
established in the last chapter of the previous paragraph, and be applied or paid at a 
discount of 20% of its amount in the first declaration that is submitted after the term 
referred to in letter a) above, until a additional amount of EUR 2 million. 
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Failure to comply with any of these requirements will result in the regularization of 
amounts unduly applied or paid, in the manner established in Article 125.3 of this Law. 
 
Bonuses for research staff 
 
Bonuses to the social security contribution of the company for research personnel assigned 
exclusively to R+D+i activities. This is a non-tax incentive, linked to the hiring and 
maintenance of full-time employment for R & D & I activities. This incentive, regulated by 
the additional Sixtieth Provision of Law 17/2012, of December 27, on General State 
Budgets for 2013, has been developed by regulation in Royal Decree 475/2014, of June 13, 
on bonuses in the social security contribution of the research staff. The most remarkable 
aspects of Royal Decree 475/2014: 
 

● A 40% bonus is established on Social Security contributions for research staff 

● These incentives are designed for the workers included in contribution groups 

1,2,3 and 4 of the General Social Security Regime that have full dedication to R & D 

& I activities (as defined in Article 35 of the Corporate Income Tax Law) 

● A full compatibility of this subsidy is established with tax deductions for R&D+i in 

the case of "innovative SMEs"; In the rest of organizations, this compatibility can 

exist as long as both incentives are not applied on the same researcher 

● Those entities that apply the bonus in the contributions of ten or more researchers 

must provide a binding motivated report, issued by the Ministry 

● The provisions of the Royal Decree will be applied retrospectively to full-time 

research staff working from 1 January 2013. 

 
Patent box 
 
The "patent box" consists of a reduction in the tax base for income derived from the 
assignment (or transmission in some cases) of certain intangible assets. It is, therefore, an 
incentive to promote the valuation and transfer of knowledge and technology of certain 
intangible assets, such as: 
 

● Right to use or exploit patents, designs, plans, formulas or secret procedures. 
Rights on information relating to industrial, commercial or scientific experiences.  

● Spanish legislation privileges the transfer of intangible assets so that the 
technology does not remain in the company that has developed it. Only 40% of 
revenues can be declared to encourage the transfer of the technology to another 
company. 

The regulatory framework, for fiscal years beginning after 2015, is Article 23 of Law 
27/2014, of November 27, on Corporate Income Tax. 
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d. Best practices (2 successfully technology transfer cases and related managerial 

practices in SMEs)  
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ORGANIZATION NAME AND WEBSITE OF THE SME 

Software Quality Systems, S.A. 
http://www.sqs.es/ 
 
CONTACT PERSON FOR THE BEST PRACTICE 

Begoña Laibarra, manager. 
blaibarra@sqs.es 
Tel.: +34 94 480 46 17 
Fax: +34 94 480 42 47 
 
DESCRIPTION 
SQS is an independent testing house expert in 
the design and implementation of verification 
and validation processes and tools. SQS’s 
customers are relevant players within the 
automotive, aeronautics, railway, 
pharmaceutical, telecoms, electronics, and 
banking sectors. 
 
SQS’s main expertise in these field is testing 
validation and certification, against the most 
reliable standards of safety risks embedded 
systems. The company expertise comprises 
high technical background in designing, 
implementing and managing complex testing 
environments. 
 
STATE OF DEVELOPMENT AND IMPLEMENTATION 

SQS has its own methodologies, such as Q-
VAL – Validation of Web Applications, Q-
Mobile – Certification of mobile Applications, 
and its own tools, such as SQS Test Workflow 
(TWF) for the automatic validation of 
systems and equipment, through several 
protocols OPC, MQTT, Ethernet and other 
proprietary protocols, TWF can interoperate 
with third party QA tools and test cases.  
 
Other AGILEReq to manage requirements 
through Agile methodologies, CertVal, to 
support certification processes SQS-PPM as 
process manager. These tools have been 
validated and improved through several 
ambitious R&D projects. 
 
FIELD OF APPLICATION 

Some of the services offered by SQS: 

  
• Design, follow-up and implementation of 
software development processes 
• Design and implementation of benchmark 
process  
• Design and implementation of product 
certification programmes.  
• Design and implementation of verification 
and validation processes for safety critical 
systems and infrastructures, fulfilling 
sectorial standards (CENELEC, FDA) 
• Design and implementation of verification 
and validation processes for manufacturing 
processes such us 3D dimensional 
metrological software and certification 
against PTB standards. 
• Testing outsourcing 
 
MAIN ADVANTEGES ON THE MANAGERIAL 
PRACTICES AND THE EMPLOYABILITY 

SQS is certified against the Standard 
ISO9001-2008 in “Services for software and 
embedded systems: consulting y managing in 
process improvement, design and integration 
of testing planes, test design and execution. 
Training services in Testing and Software. 
Quality. Web performance analysis, 
benchmark services in Web development 
environment". 
At the same time its “Q-Mobile service for 
mobile application certification" based on a 
methodology developed by SQS is certified 
against to the ISO 20000.  
Since 2014 SQS is ISO 17025 certified Test 
Laboratory for stress, performance and load 
tests. It's the only certified lab in Spain and 
one of the few EU companies with this 
certification. 
 
PATENTS AND ECONOMIC EXPLOITATION 

…………………………………………………………………… 
…………………………………………………………………… 
 

For further information about the innovative technology and 
the new managerial practice please contact:  

Antonio Collado: acollado@carsa.es 
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ORGANIZATION NAME AND WEBSITE OF THE SME 

DATAPIXEL, S.L. 
www.datapixel.com 
Carretera de Asúa, 6 48930 Getxo – Vizcaya, 
Spain 
 
CONTACT PERSON FOR THE BEST PRACTICE 

Antonio Ventura-Traveset, General Manager 
toni.ventura@datapixel.com 
Tel.: +34 944 804 137 
Fax: +34 944 804 130 
 
DESCRIPTION 
DATAPIXEL was founded in 1999 with the 
objective of designing, developing and 
manufacturing systems and solutions in the 
field of computer vision and dimensional 
metrology in industrial and professional 
applications.  
 
STATE OF DEVELOPMENT AND IMPLEMENTATION 

DATAPIXEL developments are market driven, 
and provide high-end products to sectors 
such as automobile, electronics, energy, 
railway or aeronautics.  
DATAPIXEL supplies solutions in 3D 
dimensional inspection, virtual metrology, in 
line inspection and robot guidance systems 
by means of its sensor OPTISCAN, the best 
non-contact dimensional sensor of its kind, 
not only in accuracy or repeatability, but also 
in manageability and versatility. 
 
FIELD OF APPLICATION 

DATAPIXEL product and service catalogue is 
formed by: 
 
• 3D optical micro and nano-sensors. 
DATAPIXEL designs, manufactures and 
commercialises high-precision and high-
speed 3D optical sensors for 3D micro and 
nano-measurement and digitalisation. 
 
• 3D point cloud management & control 
systems: DATAPIXEL designs and develops 
optical sensor controls and highly flexible 3D 
point cloud information management 

systems for integration in complete 
digitalization and measuring setups. 
 
• 3D point cloud analysis software: 
DATAPIXEL develops 3D point cloud data 
acquisition and processing modules for 
automated geometric feature extraction, 
profile and surface analysis. 
 
MAIN ADVANTEGES ON THE MANAGERIAL 
PRACTICES AND THE EMPLOYABILITY 

DATAPIXEL has its own R&D laboratory, 
dedicated to optical developments and 
experiments in the following fields: optical 
chain development, artificial vision and 
digital image processing, 3D data processing 
algorithms and metrology.  
This laboratory is equipped with vision 
systems, image processing SW and HW and 
some mathematical SW modules. 
 
PATENTS AND ECONOMIC EXPLOITATION 

DATAPIXEL offers leading edge non-contact 
measurement systems and 3D scanning 
solutions. Our solutions are designed to help 
manufacturing organisations to reduce their 
time-to-market and their overall production 
costs, and to improve the quality of their 
products 
DATAPIXEL exploits the results of their 
projects and reaches the market through the 
commercial network of the Innovalia 
Metrology Group. This way, DATAPIXEL is 
present on five continents with offices in 
Spain, Poland, Germany, Argentina, Mexico or 
China. The exploitation plan is based on the 
development of international application 
patents, trademarks and licenses. 
Moreover, DATAPIXEL owns an US Industrial 
Design patent for its 3D scan sensor. 
 
For further information about the innovative technology and 
the new managerial practice please contact:  

Antonio Collado: acollado@carsa.es 
…………………………………………………………………… 
 

http://www.datapixel.com/
mailto:toni.ventura@datapixel.com
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3) (EDistinctiveness features and specific learning needs in the Partners’ 

countries ach partner) 

Communities Consultation Groups activities and description 

 
The main goal of Community Consultation Groups (CCGs) is to collect the new training 
needs and possible professional skills’ gaps about automation, technology transfer and 
managerial practices for the growth of SMEs, a better employability and the promotion of 
the entrepreneurship. The feedback will be useful to develop also AuToMa Learning 
Methodology (O1). To perform the CCG were invited future entrepreneurs and students 
who want to develop business in manufacturing sector; entrepreneurs and employees of 
SMEs who want to improve their qualification or re-qualify, as well as unemployed people 
who want to gain initial competences; Universities, Research centres and VET trainers that 
want to improve or update their learning curricula; offices for company support; 
employment agencies; local development associations; government bodies and other 
stakeholders. A total of five CCGs took place, one of each AuToMa participating country: 
Bulgaria, Italy, Poland, Slovakia and Spain. The CCG were attended by 21 participants in 
Bulgaria, 18 in Italy, 20 in Poland, 16 in Slovakia and 12 in Spain. The total sum of CCG 
participant is 87 people. 
 
Question 1. What is your age? 

Global results: 6 under 25, 54 between 26 and 45 and 27. 

 

 

 

Question 2. What is your sex? 
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Global results: Male: 60, Female: 27. 

 

 

Question 3. What is your education level basing on the International Standard 

Classification of Education framework (UNESCO-ISCED 2011)? 

Global results: Primary education 1, Lower secondary education 2, upper secondary 

education 16, bachelor 24, master 30, and doctoral 14. 

 

 

Question 4. What is your job position? 

Global results: 27 Manager, 11 Executive, 10 Middle managers, 13 Consultant, 17 Office-

worker, 5 Skilled workers, 1 Unskilled worker and none Student. 



 

 
AuToMa (2016-1-IT01-KA202-005599) has been funded with support from the European Commission.This publication reflects the views 
only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein. 

 

 

Question 5. Are you working at the moment and if yes for how long? 

Global results: 15 people less than 2 years, 18 between 2 and 5, and 53 more than 5. 

 

 

Question 6. How would you rate your computer skills in general? 

Global results: Almost everyone has very good (23) or excellent (35) computer skills. None 

has poor and few (7) has average. 



 

 
AuToMa (2016-1-IT01-KA202-005599) has been funded with support from the European Commission.This publication reflects the views 
only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein. 

 

 

7. If you have the opportunity to attend a course this year, which kind of course would 

you pick up? 

Global results: two most common options are online course (35) and blended learning (28). 

 

 

 

8. Which form of registration to a course would you prefer? 

Global results: Most chosen option was online form (55), followed by e-mail (33). 
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9. When do you think is better to evaluate the competences? 

Global results: Two options were chosen almost equally, “before, in the middle and after a 

class or a course” and after a class or a course were selected 27 and 26, respectively. 

 

 

 

10. What type of communication with others would you prefer? 

Global results: E-mail was the most selected option (43), followed by online forum (31) and 

chat (15). Some people specified for personal contact, combination of video conference 

and forum, and combination of all. 
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11. What kind of practical tasks should be included in training activities? 

Global results: Three options were selected above all: Case studies (23), simulations (21) 

and team exercises (20). Self- and individual projects were commonly selected (both 10).  

 

12. How effectively can out-of-class work help your learning? 

Global results: Only two countries filled this question (45 questionnaires were left blank). 

Most elected option was practical tasks (30). 
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3.1 Evidences from Italy 

a. Technology transfer competencies 

 
Technology transfer encompasses a broad range of activities that must be properly 
managed for effective, efficient completion. It begins with the end: a definition of when 
transfer can be considered successful and complete. Technology transfer should be 
defined as complete when the process is operating in a reliable (i.e., predictable) manner 
within the established specifications at the receiving site. With this objective in view, an 
overall framework (see Figure 1) in which that goal can be achieved should include several 
concepts. 
 

 
The success of any particular technology transfer depends upon process understanding, or 
by the ability to predict accurately the future performance of a process. It requires 
complete, methodical, and systematic capture and codification of all process data and 
information leading to a higher level of assurance regarding site-to-site process 
equivalency. In the case of transfer from development to commercial manufacturing, the 
goal of process equivalency is complicated by the issues of scale-up. To forestall such 
problems, development and commercial teams should interact early in the process of 
development. This involvement of manufacturing personnel during development enables 
development staff to understand scale-up limitations and design appropriate experiments, 
thus saving time. Conversely, the involvement of development personnel on scale-up 
teams leads to better management of knowledge transfer. Working together, 
development and manufacturing personnel can continue to build a broader understanding 
of what is and is not practical for commercial manufacturing. The result is more intelligent 
and efficient development activity and a flattening of the learning curve as products move 
from development to pilot to commercial operations. 
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The approach to be taken on technology push initiatives to be effective and feasible with 
the available financial resources requires that the scope of scouting of patents and 
technologies of knowledge be defined in a sufficiently precise and detailed way interesting 
for companies in terms of both technology and type of sources. More specifically, it is 
considered that priority should be given, but not exclusively, to scouting on: 
• public and industrial research facilities located in the territory; 
• developed technologies. 
In general, technology transfer experiences clearly show how such processes, if addressed 
to SMEs, are truly effective and efficient, if there is a contiguity or at least a physical 
proximity between the source and the target company. Such physical contiguity is an 
indispensable condition for efficiently establishing relationships and interactions between 
source and recipient, required by the technology transfer process. This is almost never 
reduced to a simple "transfer" or "passage" of the patent and/or technology from the 
subject that owns it and has developed it with a self-employed research and innovation 
activity (university, public research organization, enterprise) to the subject (enterprise) 
that acquires it to incorporate it into its own products or production processes in order to 
make them more competitive on the market. The transition usually involves a 
development and adaptation of the patent and/or technology to make it congruent with 
the application needs of the target company. This action involves a more or less complex 
set of interactions between source and recipient companies, enabling a two-way flow of 
know-how and additional knowledge compared to patent / technology coding: it is know-
how of a technical and scientific type with regard to the source and the type of application, 
connected to the market and to the competition, as far as the recipient is concerned. 
These interactions can obviously be carried out with great efficiency and efficiency only in 
conditions of territorial proximity between these subjects. It is imperative to remember 
how the experiences of Scientific and Technological Parks and Business Incubators, 
successfully realized in the main industrialized countries, relate specifically to the 
activation of exchange and collaboration relationships between research facilities and 
businesses at a limited territorial scale. Territorial proximity is the basis for promoting 
transactions between sources and recipients of results and technical-scientific knowledge. 
Although the analysis of the structure of the industry, especially with regard to the 
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company's production specialization, allows a thorough identification of their technological 
competitiveness issues and the technical-scientific themes of their potential interest, it is 
not available. An in-depth and detailed analysis of the actual demand for technical-
scientific inputs (patents and/or technology) by companies. The results of such an analysis 
would enable targeted scouting of patents and/or technologies that meet specific 
technological innovation needs of businesses. Moreover, the technological innovation 
processes in the industry in all industrialized countries show that their driving factors are, 
apart from “specific sector and/or firm” technologies, predominantly transversal and 
pervasive technologies compared to other sectors and businesses. Potential technology 
offerings must be evaluated, both in terms of technical-scientific innovation and above all 
potential business applicability which has already been activated for patents evaluation. If 
an interesting potential application of the technical-scientific results is recognized, it is 
intended to deepen their characteristics and to identify the activities to be carried out to 
successfully carry out their technological transfer. To this end, meetings will be carried out 
by technological experts with researchers, from which a description of potential 
technology is expected, with a wide range of information that can attract the interest of 
businesses in view of their application. 

b. Managerial competencies 

 
SMEs are generally resistant not only to training but also to other forms of wider 
participation. The learning practices in many SMEs are often not conducive to the creation 
and exchange of knowledge, especially from the managerial point of view. Generally, SMEs 
also engage in less management development activities than larger firms. Managers in 
SMEs are much less likely to have formal appraisals or discussions on their training needs. 
The result is that management and technical competences can be learned, developed and 
sustained, particularly those where the levels of organisational competence and 
knowledge are not confined to that of the owner-manager but include other workers and 
managers. The challenge is therefore to inspire SME owners and managers to embrace on-
going development for employees and investigate new ways of providing the management 
and work knowledge and skills that are relatively easy to access by busy managers and key 
workers. Some suggested managerial competencies could be composed by several topics, 
all developed mixing the experience of the Partners and the feedback from the 
Consultation groups for a participate design with stakeholders. In detail, the learning 
modules that will be developed and based on the following topics: 
1) Business models, innovation and competitiveness in manufacturing sector: developing 
medium-and long-term investments and impact; 
2) The competitive advantage through the protection of technological innovation: patents 
and brands; 
3) Models of technological innovation and forms of cooperation "public-private industry 
sector research"; 
4) Technology transfer models and implementation tools; 
5) Business organization and management of the innovation: strategies and change 
management; 
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6) Organization of the supply in industrial sector: systems and production support 
processes and reorganization of logistic processes; 
7) Financial instruments and incentives for research, technological innovation, funding and 
incentives (regional, national, European); 
8) Creation of new businesses "knowledge based" and entrepreneurship: implementation 
modalities and instruments; 
9) Marketing and communication of innovation; 
10) Cooperation, networking and interaction between SMEs, public sector and financial 
institutions. 
 
In SMEs, the technical-industrial and commercial knowledge basis is sometimes very high, 
on the other it is often the case that there is a shortfall of managerial expertise. The need 
to expand the business generates a process of delegation and makes it necessary to 
involve external managers to complete the firm’s portfolio of managerial competencies. 
However, entrepreneurs are often reluctant to make changes in the organizational 
structure and systems of management which favour decentralization of the decision-
making process and the recruitment of qualified professionals. Owners and family 
members tend to postpone this process for  a  number  of  reasons:  the  fear  of  losing 
control of the business, the belief that family members will have difficulties adapting to a 
new  model  of  relationship  between  the  family  and  the  firm  or  even  the  conviction  
that professionalisation  is  an  excessive overhead  cost  which  is  unnecessary. It emerges 
an important implication as well as a challenge for the management of SMEs, which is the 
need to strengthen their organization with greater professionalisation of management and 
more highly qualified personnel in order to develop in international markets. If, on one 
hand, family culture can constitute a strength of a firm by the contribution it offers in 
terms of long term orientation and the appreciation of values such as commitment, 
cohesion, sense of duty and devotion to work, on the other hand opening up to 
professional managers, outside the owning family, is fundamental to enhance the internal 
competencies to respond effectively to the challenges of international competition.  



 

 
AuToMa (2016-1-IT01-KA202-005599) has been funded with support from the European Commission.This publication reflects the views 
only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein. 

 
 

 
 
 
 



 

 
AuToMa (2016-1-IT01-KA202-005599) has been funded with support from the European Commission.This publication reflects the views 
only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein. 

c. Investments in automation and innovation  

 
With the Legge di Bilancio 2017 (Budget Law), in force since January 1st 2017, the 
Parliament has implemented a new strategy in order to kick-start the Italian economy with 
the adoption of a wide array of measures to support start-ups and small-medium 
enterprises both financially and fiscally with the purpose of making them more appealing 
to foreign investors. The Budget Law has designed a comprehensive plan that involves 
certain tax breaks, the possibility for SMEs to raise funds through crowdfunding platforms 
and for the so-called “innovative” start-ups (meaning early-stage companies that meet 
certain criteria set by the law: i.e. high-level technology of the company’s scope, R&D 
expenditure or number of graduates employed, etc.) to sell transfer their tax losses to 
listed companies. Overall, these tools mainly aim at unlocking the economic system that so 
far has not proved to be capable enough to provide early-stage start-ups and SMEs both 
with financial resources and tax benefits they need to develop innovative assets and scale 
up their business. This set of measures can be divided under four groups, based on the 
relevant purposes: 

1. Fostering entrepreneurship and setting up innovative companies; 
2. Stimulating private investments directed to innovative start-up/small-medium 

enterprises; 
3. Supporting R&D expenditure and 
4. Modernizing existing companies’ assets by their digitalization and automation, 

along with the development of innovative technologies. 
 
Economic relief for setting up new companies 
 
The strategy laid down by the Parliament involves the Ministry of the Economic 
Development (Mise), the National Institute for Insurance against Accidents at Work (Inail), 
and other public agencies, such as Invitalia, in order to boost the incorporation of startup 
companies and the development of innovative SMEs. As matter of fact, the endowment of 
the Fund for Sustainable Growth (FCS – Fondo per la Crescita Sostenibile), aimed at 
providing soft loans to support the incorporation of innovative startup companies, has 
increased of Euro 47,5 millions for 2017 and 2018, respectively. Furthermore, the Budget 
Law has also allocated the same amount of Euro 47,5 millions for both 2017 and 2018 in 
order to foster self-employment and entrepreneurship. These funds will be managed by 
Invitalia, the Government agency for inward investment promotion and enterprise 
development, and will be mostly employed to sustain the incorporation of companies by 
women and young entrepreneurs (aged 18 to 35 years). Invitalia shall be able to grant 
subsidized zero-interest loans for a maximum of eight years, which could cover up to 75% 
of total expenses as budgeted for specific investments. Companies will then have to fund 
the remaining amount as allocated in the business plan and carry out the envisaged 
investment within 24 months of the signing the loan agreement. The Ministry of the 
Economic Development (Mise) has also issued a set of measures that grant subsidies to 
support development programs carried out by start-up companies with a focus to the 
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acquisition of new machineries and technological equipment; hardware and software 
technologies; patents and licenses along with non-patented technical know-how directly 
connected to production/managerial needs. The Budget Law – pending the approval of the 
relevant Ministries – also introduces the possibility for Inail to invest in closed-end funds 
dedicated to innovative start-ups or to directly set up and participate in technological 
business ventures. 
 
Streamlining bureaucracy 
 
No need for a notary and exemption from stamp duty and other administrative fees are 
some of the measures aimed at streamlining the procedure to set up a start-up company. 
It will also be possible to draw up the articles of association and its subsequent 
amendments through the online procedure by means of qualified electronic signature. 
 
Tax breaks for investments in innovative start-ups and SMEs 
 
Pending the final approval of the European Commission, the Budget Law has introduced 

new incentives for those subjects that will invest in start-up companies. Tax breaks 

concerning this kind of investments are not something new. Introduced in 2012 and 
originally conceived as temporary, with the Budget Law, these measures has not only been 
converted into permanent incentives, but also increased from 19% and 20%, for individuals 
and companies respectively, to 30% with no distinction as to the status of the investor 
(potential shareholder) for investment capped at Euro 1 million for individuals and Euro 1,8 
million for entities. Since these tax breaks are aimed at encouraging investments in start-
ups, these benefits are balanced out by the condition that the investment which has 
benefited from these measures is maintained in the target company for three years 
(instead of two, as provided for under the previous Budget Law). Furthermore, the Budget 
Law has extended these benefits also to innovative SMEs, that is all the small-medium 
enterprises operating in the field of technological innovation, regardless of their date of 
incorporation, since these companies will be relieved from presenting a plan attesting their 
innovative assets programs in order to access the benefits, as provided for previously. 
 
A partnership between start-ups and listed companies that may benefit both parties 
 
In the accompanying report to the Budget Law, the Government also has stressed the 
importance of involving listed companies in financing directly or indirectly start-up projects 
and therefore it has introduced the possibility for start-up companies to transfer the tax 
losses accrued in the first three fiscal years to a listed company provided that the certain 
requirements are met. The transfer will be conducted according to the rule provided for 
the transfer of corporate tax credits; the transferee will be called to make up for the 
benefit received from the transferor and the remuneration paid to the start-up will not be 

subject to taxation. Through this mechanism, the companies would benefit one another: 

the start-up would find a financial “sponsor” and the listed company would be able to fully 
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offset its taxable income with the tax losses received, considering also the possibility to 
carry forward the exceeding part to the following year. 
 
Crowdfunding 
 
Through a tweak to the Italian Consolidated Law on Finance (i.e. Testo Unico Finanza), the 
Budget Law got rid of some of the restrictions that prevented crowdfunding market to take 
off in Italy and introduced the possibility for any kind of SMEs to access equity 
crowdfunding. Previous legislation limited the possibility to raise funds through this system 
only to the innovative start-ups thus limiting the development of both SMEs and 
crowdfunding industry. While the rules governing equity, crowdfunding will be the same 
from the operators’ side (i.e. crowdfunding platforms), small-middle size companies will 
now have a new mean for collecting capital aside from those traditional channels such as 
bank financing and stock exchange listing. 
 
Tax credit on R&D expenses 
 
The tax credit related to the Research & Development expenses, introduced in 2013, has 
been extended until December 2020 and enhanced passing from 25% to 50% on all the 
eligible expenses in R&D activities, with an annual threshold capped at Euro 20 million (five 
times higher than the previous maximum limit). Companies will be able to reduce their tax 
bill and claim compensation as a proportion of their R&D expenditure. The provision is 
now applicable to all R&D expenses, including the hiring of staff dedicated to R&D 
activities (with no particular requirement as to their qualification) and to any kind of 
company (resident and non-resident), group or network of enterprises, regardless of the 
dimension of the firm, its legal status and industry of reference. This fiscal incentive can be 
combined with another one applicable to any employee benefiting the tax incentives 
provided for under work for equity schemes by innovative start-ups. Breaking it down, this 
means that in case the staff carrying out the R&D activities is benefiting of any work for 
equity plan, the company at issue will benefit of both of the tax breaks. 
 
Development contracts for large investment projects 
 
The development contracts (Contratti di sviluppo) are agreements between the Ministry of 
Economic Development (Mise), Invitalia and one or several companies (the latter through 
network contracts) engaged in development projects. First introduced in 2011, these 
contracts have been devised to support large industrial/productive investments with a size 
of at least 20 million euro (7,5 millions only with regards to the agro-food industry). 
Development contracts are financed by the Mise, with the participation of the relevant 
Regions involved (which could also participate in the investment). Invitalia acts as a 
referent for the promoting companies and it is also the subjects in charge of managing the 
resources along with the assessment of the applications. These “contracts” target Italian as 
well as Italian-based foreign companies and provide financial benefits such as block grants 
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on plant and equipment, soft loans and interest subsidies, whose dimension could vary 
depending on the size of the company and the type of project at issue (R&D expenditure, 
innovation-directed investments). Invitalia sets a fast pace for the admission procedure as 
well as for the subsequent development plan: once the project has been approved, the 
companies will have 90 days to submit all the documents required; they will then have 6 
months to start and 36 months to carry out the investment project. As a token of the 
country’s will to come through, the program also provides for special fast-track courses for 
particular productive and digitalization-related investment projects. 
 
Super Depreciation and Hyper depreciation 
 
With regard to companies as widely considered, the Budget Law also extends the extra 
40% depreciation deduction (which makes up a total tax depreciation of 140%) through 
2017. Then, companies could deduct the expenses borne in order purchase tangible assets 
whose depreciation rate exceeds 6,5%. The incentive will be applicable only to those assets 
whose purchase order has been accepted by the supplier and paid for at least 20% by 31 
December 2017. Aside from this, the Law has introduced a new extra 150% depreciation 
deduction (the so-called “hyper depreciation” that combined with the existing would make 
a total 250% depreciation deduction) for the purchase (or lease) of new technological 
assets, such as digitally-controlled machineries, equipment and so forth (the law outlines 
the complete range of eligible assets), acquired in order to atomize and digitalize 
enterprises. 
 
Sabatini-ter 
 
The Budget Law has also reintroduced the so-called “Sabatini”, a special legislation aimed 
at facilitating the purchase (or lease) of capital goods by small-medium enterprises by 
covering part of the interests on bank loans between Euro 20,000 and Euro 2 million, that 
has been extended until 31 December 2018. A specific and more generous measure will 
apply to the purchase of new assets connected with the Industry 4.0 plan. Part of the 
resources allocated will be directed to support innovation, efficiency and the creation of a 
“digital” industrial system that invests in new technological equipment such as cloud 
computing, broadband connections, cybersecurity, robotics, mechatronics and so forth. In 
conclusion, the above-mentioned measures, applicable to any company based in Italy, 
represent a strategic milestone in the way to making Italian companies more competitive 
in the global market, in terms of both technology and financial resources. Given the lack of 
regulatory barriers to entry, this set of new rules can vitalize the Italian economic system 
also attracting foreign investors. 
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3.2 Evidences from Poland 

a. Technology transfer competencies 

 
Based on an analysis of the current trends in Polish companies and the AuToMa study, we 
can conclude that in order to successfully implement new technologies and automation 
solutions, companies will have to recruit employees, adopt new work models and 
organizations, lead new workers according to the needs of Industry 4.0 and engage in 
strategic planning in the area of employee development. The current changes in the 
selection of technological competences result primarily from the emergence of completely 
new technological areas that require the development of new skills, especially when we 
consider working in a modern automated factory. Examples include: cybernetic systems 
integration, advanced production management systems, advanced robotics, complex 
production data analysis systems, and application of artificial intelligence algorithms in the 
production space. Modern industrial engineer is someone who moves smoothly at the 
touch of two surfaces: "cyber" and "physical". Effective employees will have to combine 
knowledge of a specific production process, such as working with robots, or tuning a 
machine with skills in the field. They will also have to master their IT competences starting 
with basic (e.g. using spreadsheets and interface support), to advanced (e.g. advanced 
programming and analysis skills). Due to the digitization of the physical circuits that make 
up the production line, automatized technologies will need to be closer than ever to 
integrate IT with enterprise operations. Increased variety of production schedules will 
make companies begin to consider flexible working hours. In this area, companies can also 
benefit from remodelling the decision hierarchy. For example, a robotic coordinator should 
not wait for a supervisor's instructions to allow a repair procedure to be included in the 
event of a malfunction. It also seems that companies should remain responsible for 
innovation and coordination of the whole process in the hands of the people. For many 
years the most desirable feature of an engineer was his competence, based on the strong 
foundations of technical knowledge. Owning this knowledge helped to assimilate industry-
specific issues needed in everyday work. Engineers were always specialists with a research 
mind, carefully analysing all aspects of the case before making a decision. They followed 
the rules and procedures, in line with the action plan worked out in every detail. For them 
the most important was the high quality of work. Changes have caused anxiety and 
brought unnecessary confusion. These features are still very important and are expected 
from engineers. However, in the era of dynamic development of modern technology - and 
the tremendous dynamics of changes - it is not enough. The very essence of many of the 
new technologies and their applications affects the way projects are implemented and the 
problems are solved, and as a result it also translates into the need to develop skills so far 
seen as "non-engineering", the so-called. "soft". Employees will need to be more receptive 
to change, be flexible in adapting to many functions and work environments and become 
accustomed to continuous learning and assimilation of other disciplines. There is no doubt 
that in the age of reproducibility that the substitute human machine provides us with, it 
will be less necessary to perform routine activities in favour of creative skills. An engineer 
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should therefore be able to process and analyse a large amount of data from many 
sources, evaluate the validity of this information, their credibility and draw relevant 
conclusions. This will help him to get to know this information, also using electronic media 
and Big Data tools. In the age of rapid organizational changes in the workplace, the 
importance of teamwork and design skills will increase, allowing tasks and projects to be 
brought to the desired results. Modern industrial engineer should no longer be 
concentrating only on his narrow specialization. Should have the ability to understand 
concepts and concepts from other disciplines, and be open to change both in the field of 
specialization and in the team in which they work. New means of communication and 
social technologies require employees to work effectively, often in a virtual team, often 
made up of people from different cultures. The teamwork of an engineer requires a highly 
developed interpersonal ability. Especially important is the ability to communicate 
effectively. Effective communication, including ability to persuade, motivate others, 
explain difficult and unpopular decisions. The very important elements that make up the 
silhouette of the future engineer are his attitude, his system of values and his respect for 
the other person. This should not be forgotten as it is different from computers and is a 
platform for building trust relationships that enables more effective communication and 
project success. 

b. Managerial competencies 

 
Leadership skills are area of "soft" expertise needed to make effective changes. Also, these 
features can be developed in a conscious and orderly manner. Owners and managers of 
companies who want to have the opportunity to take full advantage of the opportunities 
they have when introducing automated production should understand that the upcoming 
changes impose an additional role on them - a coach, a mentor and a mentor who can 
recognize the strengths of an employee, help him pinpoint the path of competence 
development, and support development. Competencies that allow the manager to 
perform these roles toward subordinates include: the ability to recognize innate talents 
and strengths, the ability to set the path of development in line with the requirements of 
the position and the aptitudes of the employee, the view of the sustainable development 
of the team and the company, the ability to transfer knowledge and build the appropriate 
culture organization. This kind of leader has a vision of a company based on modern 
technology that takes into account the involvement of people. 

c. Investments in automation and innovation  

 
The level of automation of Polish production plants shows that only 15% of the factories 
are fully automated while 76% are in state of partial automation. In addition, a small 
percentage of factories use IT systems for operational management and production all the 
time. There are many reasons explaining that situation, like late opening to Western 
technologies (after 1989), low labour costs, lack of adequate capital, lack of specialized 
engineering staff, concentration in marketing and sales areas, to build market position. 
Polish industry at the present stage of development requires above all to build a strong 
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infrastructure in the area of automation and informatization, which will serve as a 
foundation for investing in more intelligent technologies. It also requires large investments 
in the area of preparation of managers and engineers to apply these technologies. 
For Polish entrepreneurs, it pays to invest in innovative solutions that contribute to the 
development of the company. Thanks to investment in innovation, entrepreneurs become 
more competitive - thus increasing their profits, investment expenditures - they support 
the Polish economy. In the previous financial perspective, innovation in Polish companies 
consisted mainly in the purchase of industrial property rights / leasing, western 
technologies and their implementation in their own production or service. Currently, more 
and more Polish companies meet the expectations of the developing world, either alone or 
in cooperation with scientific units conducting research and development and 
implementing their results. This is a great development impulse that contributes to 
product innovation, manufacturing technology, service delivery, and thus competitiveness 
in the global market. It is important for Polish companies to use the potential of Polish 
universities, Polish research institutes and their own know-how and for the state to 
adequately stimulate the development of Polish innovation through research grants or tax 
credits for entrepreneurs investing in research and innovation. 
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3.3 Evidences from Slovakia 

a. Technology transfer competencies 

 
National technology transfer portal was created within the implementation of the national 
project National infrastructure for supporting technology transfer in Slovakia – NITT SK. 
http://nptt.cvtisr.sk/national-portal-for-technology-transfer.html?page_id=224  Its 
function is: 

● provides access to information sources related to technology transfer (company 
databases, products and services, patent databases, technology transfer databases, 
links to important websites, information on professional literature), 

● provides information on current technology transfer in Slovakia and selected 
information about events abroad (events implemented by relevant institutions on 
intellectual property protection and technology transfer, e-bulletin), 

● gives exemplary materials used in the technology transfer process to academics - 
sample contracts, forms and sample internal guidelines, 

● provides methodological materials in the field of technology transfer, 
● Is the place for submitting requests from academic community representatives for 

external support services in the TT process, including search services in patent 
databases and databases of technology offers and queries including related 
consulting services. 

 
The content and technical operation of the portal is provided by the Technology Transfer 
Centre at the Slovak Centre of Scientific and Technical Information (SCSTI). 
http://www.cvtisr.sk/en.html?page_id=58 Its content covers area of intellectual property 
protection and commercialization – technology transfer. 
 
Competencies: 
 

1. Portal gives the opportunity for an active access to technology transfer by 
requirement for some of expert consulting services. 

 
2. Providing of search services (e. g. state of art searches)  

 
Expert consulting services allowing ensuring the implementation of separate steps in the 
technology transfer process (e.g. patent application drafting, technology marketing, 
partner searching in the process of licensing, licence agreements drafting, monitoring of 
licence conditions retention policies). 
 
These services are provided exclusively to public scientific research institutions on the 
basis of their association membership "NITT SR" or under a contract for the provision of 
expert support services. Services are provided free of charge. The scope of provided 
services depends on the availability of funds; in particular from the funds earmarked from 

http://nptt.cvtisr.sk/national-portal-for-technology-transfer.html?page_id=224
http://www.cvtisr.sk/en.html?page_id=58
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the EU Structural Funds, from the state budget of the SR, or from other sources designed 
to provide expert support services in the technology transfer process. 
 
Origin and protection of intellectual property rights 
 

1. Origin of intellectual property rights. 
2. Announcement of research results (intellectual property subject, technology). 
3. Feasibility study and selection of intellectual property rights protection. 
4. Evaluation of technology benefits (intellectual property subject). 
5. Selection of intellectual property protection strategy. 
6. Implementation of intellectual property rights protection. 

 
Intellectual property commercialization 
 

7. Selection of commercialization strategy and partner search for its implementation. 
8. Expert consulting services. 
9. Contract research: 
✓ Research implementation in the framework of cooperation (joint research). 
✓ Research on order implementation. 

10. Intellectual property commercialization strategies: 
✓ The assignment of intellectual property rights. 
✓ License granting. 
✓ Creating of spin-off companies. 
✓ Commercial use of copyright. 

11. Marketing of technologies. 
 

3. Expert support services that enable to ensure the implementation of the individual 
steps of the technology transfer process (e.g., patent application development, 
marketing technology, licensing of partner search, licensing of agreement, and 
license of compliance monitoring). 

 
Expert support services are provided in three areas: 
✓ Patent database services. 
✓ Services to databases of technology offers and queries. 
✓ Consultancy and consulting services. 

 
Patent database services: 
Services provided from databases of industrial property subjects - single and continuous 
searches for patents, utility models, designs and trademarks with search management (to 
the state of art), research on competition activities and the legal status of documents. 
Research to the state of art, can be extended to all relevant non-patent literature, 
including technical and scientific journals, textbooks, conferences conclusions, works, 
websites, corporate brochures, economic publications, and newspaper articles. 
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✓ Research on the state of the art 
The result of research of the art is in an overview of technologies (solutions) in the desired 
part. If are found records about existence of a solution that is consistent with your 
invention (technical solution), one of the basic conditions (novelty) for its industrial and 
legal protection is not met. On the basis of the report, it is also possible to find out what is 
not yet in the state of the art and further research will be directed in this direction. The 
bibliographic records of state of art search may also be used in the patent application. 
✓ Research on the design 

Result of the research of the design led in an overview of desired area. If records of the 
existence of a design that is consistent with yours are found, one of the basic conditions 
(novelty) for its industrial-legal protection is not met. 
✓ Research on trademark 

Obtaining of evidence for the goods or services (verbal, image, spatial, or combined) that 
you want to protect, if a trademark already exists or are interchangeable with a similar 
existing and registered trademark. If such proof exists, the basic condition for the industrial 
and legal protection of your designation is not met, i.e., the ability to distinguish it from 
other product and service designations. 
✓ Research on legal status of the documents 

Information that are found in information sources and registers on the stage of the legal 
protection process (in proceedings, published application, legal protection) or its legal 
status (pending or refused registration, extinction of legal protection) the invention, utility 
model, design, trademark and so on. 
✓ Research on competition activities 

Information about protected objects from industrial property (inventions, technical 
solutions, designs, etc.) and also from competition in the chosen thematic area. They are 
obtained from patents and other information sources in Slovakia and abroad that are 
focused to objects of industrial property. The output is an overview of the data of 
industrial property objects that has competing subjects have in their portfolio. 
 
Services to databases of technology offers and queries: 
Services provided from technology offers and queries databases - research and monitoring 
of supply and demand for technologies, equipment, materials and substances, including 
their participation in their development and commercialization. 
✓ Searching of offers 

Searching a technology or other solution or subject with offer this license, sale, etc. It is 
also important when searching a subject in a given area to collaborate, or an existing 
solution potentially usable to solve your technical problem. 
✓ Searching of queries 

Finding subject that are interested in technology or in technical solution from the specified 
area. This subject may be potentially licensed for the technology or other solution you 
have, or may be disposed of. You will also get information on what technologies / solutions 
are interested in the subject area and can focus your research on the basis of defined 
demand. 



 

 
AuToMa (2016-1-IT01-KA202-005599) has been funded with support from the European Commission.This publication reflects the views 
only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein. 

 
Consultancy and consulting services: 
Consultancy and consultancy services – advising to working with databases of 
technological offers and queries and PPV databases, PPV sorting systems, formulating 
search inquiries, PPV consultations, and contacting industrial property specialists. 
✓ Consultancy and consulting services  

Free consulting and advising about enter, specify and search in databases and registries of 
industrial property subjects and databases.  The aim is to technological offers and queries 
by using these information sources as the results of searches. The goal is to be able to 
formulate search requirements, search for and evaluate the information you have 
acquired. 

b. Managerial competencies 

 
Not all companies at Slovakia understand the competencies and managerial competencies 
in the same connotation. The system of interdependence of competencies with 
performance management, which has an impact on other areas of employee work life, is 
actively used only in part of interviewed companies. The concept of competency is 
currently used in two ways of meaning. The first is competency as power, authorization 
granted by some authority or within an authority (an institution, individual person). The 
second meaning of competency accentuates the ability to perform an activity and to be 
qualified in the scope of work. The difference between these two understandings is 
simplified that the first approach emphasizes the importance of given competency from 
the outside, based on decision of other authorities. The second approach emphasizes the 
importance of internal quality of a person as a result of its development, more or less 
independent of the outside world, which allows him to give some performance. The term 
of managerial competencies from our point of view should to be associated with second 
meaning. Managerial competencies are the skills and other predispositions, especially 
motivation, to perform management position. Managerial competencies are complex 
because they usually involve a large number of abilities, skills and range of knowledge. 
Over time, was created a large number of lists of competencies, but still lacks a clear 
agreement on what is competency and what actually competency consists from. Key 
competencies can be regarded as not only a set of skills and knowledge but also abilities 
and attitudes. Individual person acquires and develops this set throughout its life. The 
process of acquiring these skills is not just a matter of education but also training that he 
receives and the typology of human beings as individuals, their dispositions, intelligence, 
and to some extent also talent, especially in the areas of communication, creativity, and so 
on. After competencies identifying and defining should be the created competency models 
for various work positions. Competency model includes a set of selected competencies, 
which are assorted according to key into a logical structure and mutual relations. Each 
company management can determine which competencies will be reflected in the 
competency model. The significantly positive can now be considered the fact that 
managements of organizations operating in Slovakia realized the merits of the need not 
only focus on technical and economic problems, but also the human factor. Competency 
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model so can be seen also as a connecting link between the values of company and the job 
description. It would thus effectively link business strategy with the recruitment strategy. 
Using of competency model can be seen also in other areas of human resources 
management, for example recruitment, training and development programs design as well 
as in employees planning career development or performance assessment linked to 
remuneration policy. But we must not forget that the actual competency model is not an 
objective which we should go to, it is merely an instrument to achieving company goals as 
efficiency and performance increasing. The essence of performance as an economic 
category is composed by three elements. The first is to define the target level against 
which is compared actual performance with the required performance. The second 
element is criteria of the goals evaluation--an indicator or set of indicators. The third 
performance element is system of its measurement and evaluation, which defines rules for 
indicators measurement and methods of evaluation. Were realized a survey focused on 
approach of companies in Slovakia to the managerial competencies last year. By this 
survey were tried to identify approaches of company managements to the issue of 
competencies and competency models’ creation. The aim of the realized research was to 
define the level of managerial competencies utilization in business practice. Statistical 
sample of questionnaire survey consisted of large industrial enterprises operating mainly in 
the automotive, engineering, construction and electrical industry in Slovakia. Companies 
for this survey were selected randomly. From total number of 350 questioned companies, 
in the questionnaire survey participated 84 companies, representing 24% of returned 
questionnaires. Data obtained from survey were examined and validated with 
mathematical and statistical methods. As can showed research results, the importance of 
defining competencies for manager positions is based on company vision, values, 
strategies and needs. In the survey were focused on the understanding of managerial 
competencies by company managers. According to the survey, 60% of respondents said 
that the competency means the power to take certain decisions, 24% understood it as the 
ability to perform some function and 16% understood it as the responsibility. Next, were 
tried to find out if questioned companies have created competency models for 
management positions. Were focused on to determine whether are for specific position 
defined competencies needed for good performance grouped into specific competency 
models for specific managerial positions. 51% of respondents said their companies have 
developed competency models, 32% of companies do not and 17% of respondents did not 
know whether their companies have created competency models. In the survey, were also 
tried to find out whether in the companies human resource specialists investigate the 
consistency between the attained level of competency among managers and the required 
level for their job. The question was answered by 10% of respondents positively, by 76% of 
respondents negatively and 14% of respondents do not know if their human resource 
specialists measure the level of manager competencies. 
After research realization were found out that companies in Slovakia can be divided into 
four categories according to the understanding of the managerial competencies 
philosophy and approach to the use of competencies. 
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1) Managerial competency = responsibility 
 
To this category belong companies in which is the competency seen as the responsibility to 
perform a specific task, activity. Assessment of competency is to review the responsibilities 
of particular jobs. 
 
2) Managerial competency = authorization to take certain decisions 
This category includes companies, in which is competency understood as eligibility of 
activities and authorization to make certain decisions. Assessment of competency means 
to examine and review the powers given to the manager in relation to his position in the 
company hierarchy and job tasks. 
 
3) Managerial competency = described required skills and behaviour 
 
This category involves companies in which the competency model is created, but has no 
operational foundation. 
 
Using a competency model is used only for purposes of human resources department as a 
tool to compare candidates in recruiting process or creating a new job position. 
Manager is informed about required managerial competencies when taking up the job. 
Competency model of each job position is defined in the employment contract. 
Assessment of competencies in these companies is only on general level. Managerial 
competencies are clearly defined in a brief characterization but lacks scale range of 
behaviour to the individual competencies. 
 
4) Managerial competency = know, use and develop the required behaviour 
 
This category consists of companies that understand and accept competencies as a 
complex system for performance management. The operation of the system is supported 
by company management. Performance management extends to all areas of employees 
work life. Competencies are processed in a competency model that is widely used. Actively 
used in creating new jobs, to recruit job applicants, evaluating staff performance linked to 
compensation. In addition, competency models are used in training and development 
activities design and planning next career of employees. Positive finding from this research 
is that companies in Slovakia are trying to create competency models although 
measurements of competencies realize only 10% of enterprises. The most part of surveyed 
companies is included in the third category of companies, which do not yet fully aware the 
competency approach but understand the importance of competencies for the manager 
work. 

c. Investments in automation and innovation 

 
Within the institutional framework of support for SMEs in Slovakia, the Ministry of 
Economy of the SR has the most important position. It is the organisation responsible for 
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the strategy of creating a business environment and supporting SMEs. Another important 
organization is the National Agency for Development of Small and Medium-Sized 
Enterprises as a specialized institution implementing a wide range of support tools aimed 
at developing the SME sector. Due to a number of other actors involved in the promotion 
of SMEs, there is the lack of an institutional framework for its fragmentation and 
complexity. At present, assistance to SMEs, in addition to the Ministry of Economy of the 
SR and the National Agency for Development of Small and Medium-Sized Enterprises, is 
devoted to a relatively large number of institutions at individual levels of government, 
which are often inadequately communicated among them and the measures implemented 
only show a minimum level of coordination. Investments in automation and innovation are 
supported as follows: 
 

1. State programs that are implemented by law no.172/2005, as amended about 
Organization of state support for research and development, (next only mentioned 
as „Law no. 172/2005“). In accordance with the priorities of the state science and 
technology policy, the Slovak Government has approved ten state programs of 
research and development. This instrument under that law was used with starting 
from 1 July 2005. 

 
2. Agency for Research and Development Support (next mentioned as „APVV“) are 

supported programs for research and development APVV under the Law no. 
172/2005. The programs of the Agency are approved by the Government of the 
Slovak Republic following a discussion in the Council of the Slovak Government for 
Science, Technology and Innovation. APVV from 31.12.2012 through a grant scheme 
was supported 22 projects over € 1 023 thousand EUR. APVV will be transformed 
into a more efficient institution, coordinating its focus with the Structural Funds 
Agency EU Ministry of education, research and school SR (next mentioned as 
„ASFEÚ“). In the 2014-2020 periods, the operating expenditure and APVV programs 
are planned for a total of € 316 million. This tool will be compared to the current 
increased to three times, which creates conditions for more effective performance. 

 
3. R & D incentives that are provided to entrepreneurs under the law no. 185/2009, as 

amended about incentives for development and research for solving projects in 
order to make entrepreneurs that are more based to their development and 
business intentions based on the results of the R & D, on the expansion of the R & D 
personnel capacities, as well as on the increase in R & D investment. A total of 16 
subjects were supported by amount of more than 7 500 000 EUR. Incentives are a 
crucial tool for supporting the business sector. In the period 2014-2020, the planned 
R & D spending for a total of EUR 108 million is desirable it’s doubling in relation to 
resource development by 2020. 

 
4. Subsidies to legal persons and natural persons provided by law no. 172/2005, as 

amended. This is provided by the central state administration bodies (hereinafter 
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referred to as "ÚOŠS") in the extent of their constitutional or material competence. 
The tool was introduced with effect from 1 July 2005. In 2014-2020, the planned R 
& D expenditure is about € 115 million. 

 
5. Subsidy for scientific and technical services by law no. 172/2005, as amended. It can 

be provided from the state budget for the implementation of activities by legal 
entities and natural persons - entrepreneurs in support of research and 
development. The Provider may be the ÚOŠS or the Slovak Academy of Sciences. 
The subsidy is state aid, so far it has been granted five times in the amount of about 
250 thousand euros, until now. In 2014-2020, the planned expenditure on scientific 
and technical services is totalling more than € 73 million. 

 
6. Funds from the EU funds are the decisive source of financing of the R & D in the 

2007-2013 programming period (the OP R & D, the OP Competitiveness and 
Economic Growth, the OP Bratislava Region) and an important source of funding for 
education (OP Education). 

 
7. The Operational Program Research and Development (next mentioned as „OP VaV“) 

acts as modernize and streamline the system of support for research and 
development. Improves infrastructure in order to increase the competitiveness of 
the economy, reduce regional disparities, create new high-tech SMEs, support the 
creation of new jobs and improve the conditions of education at universities. 

 
Positive effects of projects funded through OP VaV: 
 

● construction of basic public infrastructure, modernization and reduction of long-
term debt, 

● increasing of the potential for entry into international R & D projects, 
● bottom-up system began to identify strong thematic directions of Slovak science 

and technology that industry is interested in, 
● Crystallization of priorities and the pooling of scientific teams that enable to 

universities and the Slovak Academy of Sciences to begin the process of building 
scientific parks and research centres of national importance. 

 
8. Operational Program Education (next mentioned as „OP V“) fulfils the role of 

ensuring the long-term competitiveness of the Slovak Republic by adapting the 
education system to the needs of the knowledge society. OP V through 
contributions from the European Social Fund, funds the formation and support of 
human capital towards acquiring the basic skills and key competences needed in the 
knowledge economy and for the labour market. The demand-driven projects 
implemented by ASFEÚ do not exceed EUR 2 million. 
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9. Operational Program Competitiveness and Economic (next mentioned as „OP 
KaHR“), which managing authority is the Ministry of Economy of the Slovak 
Republic, Priority Axis 1 of Innovation and Competitiveness Growth. Within this 
framework, a total of 456 projects with a contractually linked non-repayable 
financial contribution have been supported until now, amounting to approximately 
EUR 395 million, including 83 new businesses in the whole of Slovakia. The results of 
the projects were at increasing of the number of technology and product 
innovations in enterprises and services, prototypes and tests, innovations in 
management systems. There were almost 2,000 new jobs created. Due to the 
solution of projects are still ongoing, it can be expected in the future creating 
another 2,000 jobs. In total, 403 projects were supported under the Innovation and 
Technology Transfer Innovation and Technology Transfer measure, of which 376 
were SME projects that were particularly interested in purchasing and restoring the 
technology park. The program is very popular and utilized by business entities. 
Although the resources were not used only for the purchase of high-tech 
technologies, the program is positively evaluated, as the applicants' progress is 
mainly due to the current technological level of companies in Slovakia. 

 
SMEs are increasingly sensitive to fluctuations in the Slovak economy, as well as to the 
quality of the business environment. In this respect, supporting tools for SMEs plays an 
irreplaceable role in supporting the growth and competitiveness of the SME sector. 
Supporting for the SME sector through state programs plays an important role mainly for a 
group of start-ups and small entrepreneurs, who are most at risk from market failures and 
economic fluctuations. The financial support framework from national sources currently 
consists mainly of the Slovak Guarantee and Development Bank, the National Agency for 
Development of Small and Medium Enterprises and Exim-bank. 
  



 

 
AuToMa (2016-1-IT01-KA202-005599) has been funded with support from the European Commission.This publication reflects the views 
only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein. 

3.4 Evidences from Bulgaria 

a. Technology transfer competencies 

 
According to the newly revised Vision for scientific research and the Strategy for 
development of scientific research 20256 adopted in the end of 2016, Bulgaria is on the 
bottom of intensity of scientific research and development activities in the European 
Union. The Strategy steps on four main pillars to describe the vision for the science sector 
in Bulgaria and actions to be taken in order to address the negative trends. The fourth 
pillar is “Development of human resources in science” where the current state of the 
labour force in the sector is reviewed. More than half of the researchers in Bulgaria are 
older than 65-years-old and the migration of the young researchers to other countries or 
occupations in other fields have become an unwritten rule.  Increasing the number of 
researchers and attracting younger personnel are one of the main challenges before the 
management bodies in the sector. A gap is identified between the needs of the business 
sector and the competencies of the people developed at school or at university. As it is 
mentioned in the Strategy, direct participation in the research process and adopting 
research skills are to become the main characteristics of the higher education in Bulgaria. 
While taking part in research activities, the students will develop habit of self-learning 
which is the only guarantee that they can maintain their professional development and 
level even after they finish their studies at university. The aptitude for scientific research 
activities have to be stimulated from the earliest stage possible – the school. The 
traditional theoretical style of “teaching facts” should be replaced with rationalizing the 
facts and making sense of them. Students have to find the connection between them and 
to rediscover the existing laws through experimentation, discussion (with the possibility of 
rejection) of different hypotheses, browsing for information on the Internet and the 
library, etc. Doctoral students receive education lacking up-to-date elements such as 
knowledge of foreign languages and acquirement of transversal skills which are crucial for 
successful interaction between the business sector and innovations. The bottom line is 
that a whole new approach to education in this field should be introduced – the 
researcher’s approach which has already been adopted in the developed countries and has 
created research reflex and disposition to innovation in the young population. Thus, the 
refinement of the skills of the human resources in the field of scientific research and 
innovations is connected with improvement of education. The creation of Clubs for science 
and technologies where young students can explore their potential for innovation is 
proposed as a way to discover talented and ambitious people who later on can develop a 
career in science. Mobility of human resources is one of the main instruments for 
professional growth in the science sector but it is underdeveloped in the Bulgarian science 
organisations. There is an existing practice of inter-institutional mobility but there are rare 
examples of one between different institutions. The “Scientific Research” fund provides 

                                                        
6 Ministry of education and science, Vision for scientific research and Strategy for development of scientific research, available at: 
http://www.mon.bg/?go=page&pageId=74&subpageId=143 
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schemes for development but they do not make serious positive impact on the personnel 
since there are obstacles related to reintegration of the Bulgarian science diaspore and the 
inability to use contracts for a certain period of time. The Analysis of the condition of the 
national science system conducted by Ministry of education and science in 2016 coincides 
with the Strategy described above stating that the human resources in the field of science 
and technologies are scarce. The main factor contributing to the lack of interest in the 
engineer profession of young people in Bulgaria is the low salary. It is estimated that 76% 
of the people graduated with degree in engineering in Bulgaria do not work in the field 
while the average estimations for the European Union are 28%. The non-attractive 
academic career and engineering profession are the main reasons for the low innovation 
activity of the country.    
 
Between 2011 and 2016, several developments were observed. First of all, EURAXESS 
Bulgaria is the main portal aimed at providing information for job offers at universities and 
other institutions, scholarships and other grants for scientific research activities. Other 
than the portal, there are two coordinating centers attached to Sofia University and the 
Institute of technologies and development along with 7 contact persons available at 
Technical University in Varna, University of national and world economy, etc.  
 
Second of all, Bulgarian-Swiss programme for science exchange (Sciex-NMSs) intended to 
support young Bulgarian scientists. Doctors can stay and work for 24 months in Swiss 
science institutions while post-doctoral researchers can do the same for 12 months. 
Overall, 22 scholarship programmes have been implemented in different fields.  
 
Third of all, the “Science and business” project implemented by the Ministry of education 
and science under the Operational Programme ‘Development of human resources” 
between 2011 and 2015 supported 240 young scientists to stay at high-tech facilities 
abroad (Japan, The USA, Australia, New Zealand, Austria, The UK, etc.). A Methodology for 
career development of young scientists for professional realization has been elaborated. 
 
In 2016 Ministry of education and science and Bulgarian Academy of Sciences (BAS) started 
a programme for support of young scientists in BAS aimed at making the profession of the 
Bulgarian scientist more popular, financially appealing resulting in keeping the human 
resources in the system. Fast and determined actions are needed in order for successful 
development of skills and competencies to be conducted in the young students aiming for 
realization in the field of science and technologies in Bulgaria. So far, some steps are 
initiated but it remains to be seen if they will affect the system positively. A connection 
between the current needs of the business and the nature of skills developed in school and 
consequently, in universities has to be established and followed. 

b. Managerial competencies 

 
Improving the employability of young people has been a key factor in the policies of 
European countries in recent years. Strategic goals related to high competitiveness of the 
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economy, social well-being and citizens' prosperity require targeted investments in the 
building of a set of skills that facilitate the realization of the labour market. Technology 
development, globalization and prolongtivity of active life require continuous adaptation 
of personal skills related to multiple changes, challenges, transitions and solutions in 
professional development. Now we are not just talking about choosing a profession but 
about managing life-long careers, which requires a broad set of skills and knowledge. They 
provide the opportunity for a person to successfully find work, adapt and develop in the 
workplace, to cope with professional tasks and to receive satisfaction and adequate 
remuneration for their work. 
 
This pool of skills and competencies is called employability or employment skills. They are 
often defined as: 
• "key" because they are fundamental to the development of further competencies; 
• "soft" - complementing specific professional competences; 
• "portable" as they develop throughout life in different situations and are applicable in 
any professional environment; 
• "hidden" skills because they are complex to measure and evaluate but are clearly 
discernible in the workplace; 
• The EU Member States summarize them with the concept of "career management skills". 
They can be seen as competencies that help people identify existing skills and learning 
objectives, improve their employability and social inclusion. 
 
According to the general definition adopted by the Commission, career management skills 
relate to the full range of competences that provide a structured approach for people to 
collect, analyze, synthesize and organize self-knowledge, educational and professional 
information, and decision - to make transitions in their careers. Employment skills show 
the quality of social and personal orientation of the individual on the labor market. With 
developments and changes occurring on the market, the requirements for the workforce 
are also being developed and changed. 
 
According to the paper “Key leadership competencies in the health care” by P. Balkanska 
and N. Georgiev, Faculty of society’s health, Medical University of Sofia, Management and 
education Vol. VI (4) 20107, a competence is defined as a result of three components: 
acquired knowledge, gained experience and developed skills. While there are different 
types of skills and competences, it is difficult to determine what the definition of 
managerial competencies is in the Bulgarian context. It seems that defining the 
managerial competencies is a complex matter and a more abstract one than expected. If 
we consider the results from the Foundation of business for education’s survey on 

                                                        
7 “Key leadership competencies in the health care” by P. Balkanska and N. Georgiev, Faculty of society’s health, 
Medical University of Sofia, Management and education Vol. VI (4) 2010, available at: 
http://www.conference-burgas.com/maevolumes/vol6_2010/book4/b4_r57.pdf 
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competences and skills for employability of young people in Bulgaria8, 20 skills were 
defined as follows:  
 
• Adaptability - the ability to adapt to corporate culture, flexibility, rapid orientation to the 
changing environment, including stress and short-term skills 
• Readiness and willingness to learn - receptivity, curiosity, desire for self-improvement, 
search and acceptance of feedback 
• Ethics - loyalty, honesty, integrity 
• Efficiency - Ability to handle good work tasks 
• Computer skills - use of word processing programs, tables, Internet applications 
• Leadership Skills - Skills for Planning, Managing and Motivating People, Making Decisions, 
Negotiating, etc. 
• Mathematical skills - work with numbers, accuracy, method, accuracy 
• Interpersonal skills - Teamwork skills, Collaboration, Conflict resolution, Teamwork, 
Creating contacts 
• Motivation - enthusiasm, positive attitude to work 
• Professional skills and knowledge - specific skills and knowledge for the professional 
field, adequate work experience 
• Communication in native language - clear, convincing and literate expression in oral and 
written form 
• Critical thinking - analytics, logic, impartiality, precision, depth 
• Office skills - finding and organizing information, documents, data; Working habits; Use 
of office equipment 
• Entrepreneurial skills - initiative, entrepreneurship, proactivity, business knowledge and 
sense, determination, decision-making skills and risk-taking 
• Self-presentation - Skills for successful performance (including when applying for a job 
and during an interview), self-confidence, positivity, persuasiveness, business 
communication and label 
• Creative Skills - Creativity, Innovation, Ingenuity, Ingenuity, Non-Standard Thinking 
• Technical skills - specific skills for using software, programs and equipment 
• Customer service skills - responsiveness, empathy, positive attitude, tact, tolerance, 
patience, courtesy 
• Self-management skills - responsibility, autonomy, time organization and work tasks 
• Foreign language skills - use (written and spoken) of a foreign language, intercultural 
experience and knowledge 
 
The survey was conducted with 1023 young people up to age of 35 and 119 employers 
(managers of human resources, managers and owners of firms along with key employees). 

                                                        
8 Foundation of business for education, Competencies for employability of young people in Bulgaria, 2010, available 
at: http://www.fbo.bg/files/Report_Employability_Skills_of_Young_People_in_Bulgaria.doc 
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The following results show the opinion of employers and employees on what skills the 
employers expect from their new hires: 
 

 
 
Skills which the employer expect from 
the new employees 
  
  

Importance according to ranking 
 

1 – highest 
20 - lowest 

 

According to 
employers 

According to young 
people 

rank Number 
of 

people 
who 

voted 

rank Number 
of 

people 
who 

voted 

 Professional knowledge and skills 1 78 1 532 

Readiness and willingness to learn 2 69 2 382 

Adaptability 3 59 4 345 

Interpersonal skills 4 52 3 361 

Efficiency 5 37 5 332 

  Skills for self-management 6 31 8 301 

Motivation 7 30 6 324 

  Communication in mother tongue 8 25 12 253 

Foreign language skills 9 28 7 311 

Self-presentation 10 25 11 265 

Computer skills 11 23 13 241 

Office skills 12 22 10 286 

Customer service skills 13 21 17 138 

Ethics 14 20 9 295 

Critical thinking 15 19 18 115 

Creative skills 16 18 16 145 

Entrepreneurial skills 17 14 15 168 

Leadership skills 18 12 14 223 

Technical skills 19 8 19 78 

Mathematical skills 20 6 20 31 

 
Based on the results, it can be concluded that both employers and young people consider 
Professional knowledge and skills and “Readiness and willingness to learn to be two of the 
most important skills” expected from new hires. Adaptability is more important for 
employers rather than young people since they rate interpersonal skills more important. 
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Efficiency is ranked at 5th place for both groups of respondents and according to the 
employers, the 6th place belongs to skills for self-management while young people select 
“motivation” to be on that place. Leadership is ranked just 18th by the employers and 14th 
by young people. The estimation and self-estimation of the actual skills of the young 
people is shown in the table below where both, young people and employers estimated 
the degree of possession of different types of skills:   
 
 
 
The degree to which the young people 
possess different type of skills 
  
  

1 – the lowest 
4 – the highest 

1 2 3 4 

 Professional knowledge and skills  

Estimation 72% 11% 8% 9% 

Self-estimation 53% 22% 12% 7% 

Readiness and willingness to learn  

Estimation 2% 5% 11% 82% 

Self-estimation 0% 0% 2% 98% 

Adaptability  

Estimation 52% 34% 8% 6% 

Self-estimation 11% 17% 29% 43% 

Interpersonal skills  

Estimation 24% 38% 26% 12% 

Self-estimation 1% 15% 21% 63% 

Efficiency  

Estimation 22% 39% 27% 12% 

Self-estimation 14% 21% 37% 28% 

  Skills for self-management  

Estimation 41% 23% 22% 14% 

Self-estimation 31% 34% 25% 10% 

  Motivation  

Estimation 2% 6% 14% 78% 

Self-estimation 0% 0% 7% 93% 

  Communication in mother tongue  

Estimation 4% 7% 25% 64% 

Self-estimation 0% 4% 21% 75% 

   Foreign language skills  

Estimation 20% 23% 32% 25% 

Self-estimation 23% 31% 24% 22% 
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 Self-presentation  

Estimation 31% 34% 24% 11% 

Self-estimation 24% 28% 27% 21% 

Computer skills  

Estimation 3% 17% 26% 54% 

Self-estimation 2% 8% 31% 59% 

 Office skills  

Estimation 26% 34% 23% 17% 

Self-estimation 19% 33% 29% 19% 

 Customer service skills  

Estimation 35% 29% 24% 12% 

Self-estimation 16% 23% 37% 24% 

  Ethics  

Estimation 23% 29% 23% 25% 

Self-estimation 0% 0% 17% 83% 

  Critical thinking  

Estimation 34% 27% 23% 16% 

Self-estimation 27% 28% 24% 21% 

  Creative skills  

Estimation 16% 23% 34% 27% 

Self-estimation 14% 21% 34% 32% 

  Entrepreneurial skills  

Estimation 49% 23% 19% 9% 

Self-estimation 34% 27% 24% 15% 

  Leadership skills  

Estimation 54% 32% 11% 3% 

Self-estimation 47% 29% 16% 8% 

  Technical skills  

Estimation 32% 33% 23% 12% 

Self-estimation 41% 26% 16% 17% 

  Mathematical skills  

Estimation 79% 16% 4% 1% 

Self-estimation 58% 24% 11% 7% 
9 

                                                        
9 The World Bank, Skills for Work in Bulgaria: The Relationship between Cognitive and Socioemotional Skills and 
Labour Market Outcomes, 01/2016 
http://documents.worldbank.org/curated/en/508441467991943114/Skills-for-work-in-Bulgaria-the-
relationship-between-cognitive-and-socioemotional-skills-and-labor-market-outcomes 

http://documents.worldbank.org/curated/en/508441467991943114/Skills-for-work-in-Bulgaria-the-relationship-between-cognitive-and-socioemotional-skills-and-labor-market-outcomes
http://documents.worldbank.org/curated/en/508441467991943114/Skills-for-work-in-Bulgaria-the-relationship-between-cognitive-and-socioemotional-skills-and-labor-market-outcomes
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Overall, according to the ranking of both groups of respondents, the most developed skills 
by the young people in Bulgaria are: 
 
- Readiness and willingness to learn 
- Motivation 
- Communication in mother tongue 
- Computer skills 
- Creative skills. 
 
The least developed skills again according to both groups of respondents are: 
 
- Mathematical skills 
- Entrepreneurial skills 
- Professional knowledge and skills 
- Efficiency 
- Leadership skills 
- Technical skills 
- Skills for self-management 
- Critical thinking 
- Self-presentation 
- Office skills. 
 
It is worth mentioning that the greatest mismatch in the estimation and self-estimation 
between employers and young people is regarding the following skills: 
 
- Adaptability 
- Interpersonal skills 
- Customer service skills 
- Ethics. 
 
Employers consider adaptability and interpersonal skills as important but underdeveloped 
in young people while the latter estimate their skills in the relevant fields. These results 
suggest that the practical development of those skills is not sufficient and more time 
should be invested for development of each of the soft skills. Even though leadership and 
management are not interchangeable and it is considered that leadership skills can only be 
developed if a person already has managerial skills, leadership can be determined as the 
closest to managerial skills that was analysed in the survey. If we consider that leadership 
skills are a part of the managerial competences, it can be concluded that according to 
young people and employers, they are one of the least developed skills in the young labour 
force with only 3% of the employers and 8% of the young people ranking them with the 
highest mark.  
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c. Investments in automation and innovation 

 
1. “National science research” fund (NSF) 
The fund is founded in 1990 under the Ministry of education and science with Act 
№83/26.07.1990. It is defined as a financial structure able to support scientific 
programmes and address newly developed scientific movements and need of research 
expertise and knowledge. The fund is aimed at implementation of the policy of the 
Ministry of education and science for promotion of fundamental and applied scientific 
research in accordance with the National Strategy for scientific research. The fund gives 
independence to scientific research collectives for planning their own activity, joining 
together with other scientific collectives and defining their own research tasks. Its 
development has been dynamic, especially in terms of budget grant. Between 2013 and 
2015 the budget of the fund has been cut from 29 597 107 BGN to 6 341 707 BGN. The 
fund’s instruments include: 
- Fundamental and applied scientific research in certain thematic areas; 
- Support and promotion of scientific research of universities and joint projects between 
universities and other organisations in scientific research and development activities; 
- Support for young scientists; 
- Support for established Bulgarian scientists; 
- Financing of project, approved in the framework for bilateral scientific cooperation; 
- Development of the scientific infrastructure; 
- “IDEAS” contest. 
 
Beneficiaries: 
- State and private higher educational institutions and scientific organisations. 
 
2. National Innovation Fund (NIF) 
It finances innovation and research project together with projects oriented towards the 
areas of technology and economy through which new or existing products are being 
introduced and consequently improved. 
The strategic goals of the fund are: achieving increase of the competitiveness of the 
Bulgarian economy by stimulating the market economy through promotion of market-
oriented applied research and development activities designed to the industry, and 
creating conditions for attracting private capital for funding of innovations. One of the 
priority areas for the fund is to subsidize some of the costs in order to acquire and / or 
maintain industrial property rights for small and medium-sized enterprises and to subsidize 
part of the eligible costs for newly founded innovative enterprises. The budget of the fund 
for 2014 equals around 20 000 000 BGN subsidy. The projects approved for financing 
under the fund in 2014 were 52 and 34 contracts were signed in the end. The 
characteristics of the two funds in terms of their management models are diverse. While 
the NIF is a programme under BSMEPA (Bulgarian SME Promotion Agency), the NSF has a 
complex structure, almost similar to a funding agency, but without the capacity, 
procedures and competences of that type of organisations, typical for other more 
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developed Member States. The NSF has an Executive Committee composed of active 
scientists and an executive director that manages a small staff, and currently lacks 
transparency, professional management and access to independent international 
reviewers. Informants from the research organisations emphasised that calls were 
irregular, funding level and transparency low and the procedures unnecessary 
bureaucratic. The system functions on an irregular basis, with unpredictable budgets and 
irregular calls for proposals. Hence, researchers cannot predict when they would be able to 
submit an application for funding. This reduces their ability to plan and coordinate their 
research activity. Reimbursements and payment mechanisms are similarly irregular with 
long time lags occurring. There is no multi-annual planning capacity. In addition, 
accusations of corrupt practice against the fund including funding weak grant applications, 
and unfairly favouring those with close ties to the Fund have seriously damaged trust in 
both the national and international communities. The NIF on the other hand appears only 
a financial dimension within the SME Promotion Agency, which seems to have a clearer 
picture of its scope of action. But the NIF has also had sustained gaps in funding calls 
making funding very hard to predict for SMEs and it also lacks a multi-annual planning 
capacity. Once again, the elements that would help build trust and stability in the target 
R&I community are absent. Neither the NIF nor the NSF appears to have designed synergy 
with the EU Framework Programme for Research and Innovation Horizon 2020 (H2020) 
into their programmes and calls.10 
 
3. Operational Programme "Innovation and Competitiveness" 2014-2020 (OPIC)  
The programme is the main document at national level outlining the support for the 
Bulgarian business from the European structural and investment funds for the period 
2014-2020. OPIC is focused at addressing the needs, overcoming the challenges and seizing 
the opportunities for development of the Bulgarian economy. The measures included in 
the program aim to contribute complexly for the establishment of sustainable, long-term 
competitive advantages of Bulgarian enterprises and accelerate the transition to a 
knowledge-based economy. The support is focused on innovation, entrepreneurship, 
capacity growth of small and medium enterprises (SMEs), energy and resource efficiency 
of the businesses. 
 
The total budget of OPIC 2014-2020 is EUR 1.27 billion. The funding from the European 
Regional Development Fund (ERDF) exceeds EUR 1,079 billion and the national co-
financing amounts to over EUR 191 mln. (15% of the budget). 
 
Managing Authority: Directorate General "European Funds for Competitiveness" at the 
Ministry of Economy. The programme resource is divided into five priority axes: 
"Technological development and innovation","Entrepreneurship and capacity for growth 

                                                        
10 DG RTD – H2020 Policy Support Facility, Peer Review of the Bulgarian Research and Innovation system, Sep. 2015 
www.mon.bg/?h=downloadFile&fileId=8368 
 

http://www.mon.bg/?h=downloadFile&fileId=8368
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of SMEs", "Energy and resource efficiency of the enterprises", "Removing the obstacles in 
the security of gas supply" and "Technical Assistance". 
 
Expected results from the implementation of OPIC: 

●     supporting more than 7,000 enterprises; 
●     mobilizing more than EUR 1 Bln private investments; 
●     increasing the share of innovative enterprises; 
●     increasing the productivity of SMEs; 
●     contribution to reducing the energy intensity of the economy. 

 
The specific procedures covering the innovation adoption under the programme in 
Bulgaria are: 
 

● “Support for Implementation of innovation in SMEs” procedure under the 
“Innovation and competitiveness” 2014 – 2020 operational programme, 
“Technological development and innovations” axis 1 

Overall, 119 SMEs were approved for financing with grant of 312 669 506 BGN. The 
funding from the European Regional Development Fund (ERDF) is 42 500 0000 EUR. 
 
Aim of the procedure: 
Providing focused support to Bulgarian enterprises in order to enhance innovation in the 
thematic areas of ISSS, the implementation of projects supported under the procedure 
should lead to marketing a product (good or service) or deployment process in priority 
thematic areas ISIS. 
 
Justification: 
According to the ranking of the Innovation Union by 2015 Bulgaria in the group of 
countries "timid innovators" whose performance is more than 50 percent below the 
average for the EU-28 and occupies last place in innovation performance in the EU-28. The 
most significant cause of the backwardness of Bulgaria regarding innovation is the share of 
total R & D investment and innovation in comparison with the world's leading economies 
and other Member States. 
 
The low level of innovation activity of Bulgarian enterprises leads to strong price 
competition from countries with lower production costs and a drop in market share of 
Bulgarian export to a number of leading industries (light industry, food processing, 
pharmaceuticals, iron and steel, etc.). 
 
According to an assessment report on Bulgaria prepared for the European Commission, the 
majority of Bulgarian companies are working below the technological frontier, and their 
growth is based on sources of performance improvements that are not related to R & D 
and dissemination of knowledge, nor to generate knowledge. As a result, the Bulgarian 
economy has not yet entered a stage of transition from efficient economy to a higher level 
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of development, which determines the position of a "catch-up" state for Bulgaria. Through 
the support of OPIC 2014-2020, new opportunities are being seeked for accelerating the 
transition to an economy based on knowledge and in this sense, the strategy of OPIC 2014-
2020, is aimed at increasing investment (public and private) in R & D and innovation and 
contribution to achieving the national target for the share of 1.5% of R & D expenditure of 
GDP. Innovation strategy for smart specialization (ISSS) that has the nature of a 
precondition for the start of implementation of measures under "Technological 
development and innovation" Priority Axis 1 (Thematic Objective 1 CSF) which addresses 
the need of synchronizing efforts in the field of economic development, research and 
innovation and strengthening the link between science and business. The strategic aim of 
ISSS is "By 2020 Bulgaria to transfer from the group of "timid innovators to the group of 
"moderate innovators". This objective is associated with an effective policy for growth 
based on competitive advantages, industry and research. ISSS sets thematic areas, such as 
through regular communication with all partners and stakeholders, it will ensure a 
continuous process of entrepreneurial discovery. In this regard, under Priority Axis 1 of 
OPIC (incl. current procedure), it will support activities exclusively within the specific 
thematic areas of ISIS. ISSS defines the following four thematic areas Objective 1: 
- ICT and Informatics; 
- Mechatronics and clean technologies; 
- Industry for healthy living and biotechnology; 
- New technologies in creative and recreational industries. 
 
The focus of this procedure is in full compliance with the specific objective of the Priority 
Axis 1 of OPIC to increase innovation of enterprises. The expected results of the support 
procedure consist in increasing the share of companies that implement and disseminate 
innovation, with the result that will enhance their innovation capacity and 
competitiveness.  
In accordance with the specific purpose of the Investment Priority 1.1 "Technological 
development and innovation 'project proposals under this procedure should necessarily 
contribute to the achievement of at least one of the following result indicators: 
- Share of innovative enterprises; 
- Expenditure on innovations that are not the result of R & D. 
 

● “Development of Managerial capacity and Growth in SMEs” procedure 
Overall, 239 projects were approved so far with the grant of 58 661 815 BGN. 25 500 000 
EU are provided by ERFD.   
 
Aim of the procedure:  
Development of managerial capacity and growth of small and medium-sized enterprises 
(SMEs) in Bulgaria through support for specialized services and promote the use of 
information and communication technologies and services. 
 
Justification: 
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In 2014, small and medium enterprises in Bulgaria are 383,153 or 99.8% of total non-
financial enterprises operating in the country. For the same year, according to Eurostat 
data for Bulgaria, SMEs account for around 63% of value added and 76% of employment - 
this contribution in the context of national and European targets for sustained economic 
growth and sustainable employment, defines a key role to SMEs in the development of 
competitive and efficient production and business, increase added value and improve the 
foreign trade of the country. Simultaneously estimates released last European Commission 
report on small and medium-sized enterprises in the Member States show that only about 
15% of Bulgarian manufacturing SMEs export within the European Union, the share of 
companies selling outside the EU also e still significantly lower than that in other member 
states. This relatively low level of internationalization is due to the weaker innovative 
activity of SMEs in Bulgaria and the use of outdated technology and insufficient investment 
to improve models of governance and organization of the main processes in the activity of 
enterprises by: 
- the introduction and implementation of effective management systems, thus ensuring 
objective guarantee of the quality of products, services and processes offered by Bulgarian 
SMEs in the European and world market; 
- compliance of products with European and international standards as a factor to increase 
their competitive advantages on foreign markets; 
- the introduction and implementation of good manufacturing practices and decisions 
ensuring optimization of production costs and improving the organization of resources and 
business processes in the activities of SMEs; 
- the introduction and application of ICT-based systems and applications management and 
organization of resources, production activity and core business processes and thus 
increase the competitiveness and export potential of enterprises. 
With the implementation of this procedure for granting financial assistance under Priority 
Axis 2 of OPIC aims at providing support in all these areas to develop and strengthen the 
management capacity of SMEs and promoting the use of information and communication 
technologies and services to improve export advantages of Bulgarian enterprises and 
encouraging their active involvement in chains to add value to international markets. 
The expected results of the support procedure consist in improving the capacity of 
Bulgarian SMEs for the successful presence of intense competitive foreign markets through 
the introduction and implementation of quality management systems, good manufacturing 
practices, ICT-based systems and applications for business management and 
implementation of activities for reengineering business processes. 
 

● “Support for development of innovations by start-up enterprises” procedure 
Aim of the procedure: 
Providing support for start-ups in the country to increase innovation in the thematic areas 
of ISSS, the implementation of projects supported under the procedure should lead to the 
development of a product (good or service) or process in priority thematic areas of ISIS. 
Overall, 8.500.000 EUR were provided by EFRD. 
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● Support for the process of technology transfer can also be provided by GIS – 
Transfer Center Foundation located in Bulgaria. 

GIS-Transfer Center (GIS-TC) is the first and only organization in Bulgaria structured as a 
national network of 29 centers which cover the main sectors of economy and science and 
supports the process of technology transfer of research competitive products, know-how, 
advice and expertise with an emphasis on SMEs and vice versa. 
GIS-TC is working closely with the Foundation "STEINBEIS" - Germany, which is one of the 
key the founders. The core Team of the Foundation combines the knowledge of associate 
professors, engineers, economists and lawyers with more than 20 years proven experience 
and enthusiasm of young trainees, researchers and experts. 
 
Founders of the organization are: 

1. Bulgarian academy of science 
2. Technical university – Sofia 
3. Institute of mechanics within Bulgarian academy of science 
4. CorTec Ltd – Bistritsa, Doupnitsa 
5. A-Consult Ltd. – Kazanlak 
6. Cyberlink Ltd – Sofia 
7. ELAM94 Ltd. – Sofia and 5 persons 

The foundation experts have participated in the development and implementation of over 
30 innovative and technological projects in chemical industry, machinery, energy, incl. 
renewable energy sources (for bioethanol, biogas, biodiesel, hydro, etc.) Food Technology 
etc. 
 
Success Factors  
Success until now has been driven by proactive networking of business together with 
transfer centres, universities, laboratories, institutes and various research teams to all 
interested partners. The variety of programmes offered involving business and university 
personnel has also contributed to its success.    
 
Strengths and Weaknesses  
The database system that the center provides is actually an Internet-based client-server 
application (accessible by web-browser clients) and assembled by two basic functional 
modules. The first module is the exchange of technology and innovations. Gathering of 
supply and demand for the technology transfer is possible by pro-active mediators 
(brokers). All of the three main groups of users (‘providers’, ‘receivers’ and ‘brokers’ of 
innovation and technology transfer) have particular tools to express their interest in a 
given idea, development or problem. Access level to different system functions depends 
on the category the user represents. The second module is the system for coordinating and 
managing technological transfer projects. This sub-system is closely integrated with the 
exchange services and gives the opportunity to a special category of users to define, 
coordinate and manage projects that have been initiated as a result of declaring 
participation/interest by a certain group of exchange members. The GIS activities aim to 
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create conditions for knowledge and technology transfer. It provides examples of how to 
initiate, organise and manage the processes. 
 
Successful project of GIS Foundation:  
1. Increase the competitiveness of enterprises by focusing on technology and know-how 
transfer between SMEs, research, industry and educational institutions in the sphere of 
energy efficiency, renewable energy sources and ICT for the Sofia and Nishava districts, in 
which are increased focus on promoting innovation could bring substantial benefits to 
both the European and global economies in achieving competitiveness and environmental 
sustainability. These technologies are applicable in all the sectors of economic life and are 
still underexploited by small and medium-sized enterprises (SMEs) in Europe. The project 
aims to promote and introduce these new horizontal technologies, management 
techniques etc. to the SMEs in the targeted border areas of Serbia and Bulgaria and thus to 
achieve sustainable economic development. By studying the current needs for new 
technologies of SMEs in the priority areas and finding solutions for those needs in the 
research organisations and research driven SMEs the action will assure long term business 
growth and increase the economic synergy of the cross-border region. The economy of the 
area of University of Nish and Sofia region is interested in the development of bilateral 
relationship in all sectors of economy and especially in the part of connecting of 
knowledge and technology, so by implementing the project jointly the beneficiaries will 
improve the capacity of regional potential usage. 
2. INTER GET UP – Support for the start-ups which are oriented towards development in 
the field of technology after the spring of 2003) (www.gis-tc.org) – TDP Group Ltd., MiS 
Ltd, Aqua Products Ltd., ALIS Ltd., Bodi-D Laboratory, Moni Ltd., Aurimetria, etc. 
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3.5 Evidences from Spain  

a. Technology transfer competencies 

 
Law 14/2011, of 1 June, on Science, Technology and Innovation. 
This law establishes the framework for the promotion of scientific and technical research 
and its instruments of general coordination, in order to contribute to the generation, 
dissemination and knowledge transfer to solve the essential problems of society. The 
fundamental objective is the promotion of research, experimental development and 
innovation as elements on which sustainable economic development and social welfare 
must be based. Spanish system of Science, technology and innovation: 

- Coordination agents: Public administrations (as well as entities related or 
dependent on them). General coordination will be carried out by the General State 
Administration. 

- Financing agents: Public authorities. 
- Execution agents: Public and private entities that carry out or support scientific and 

technical research or innovation. 
Transfer and knowledge management is one of the six priorities of the Spanish Strategy for 
Science, Technology and Innovation, whose goals are aligned with the ones established in 
Horizon 2020, the new framework program for financing R+D+i activities as well as with 
the provisions of the Commission Recommendation dated 10 April 2008, on the 
management of intellectual property in knowledge transfer activities. In this context, an 
important part of the activities arising from the objectives of the Spanish Strategy for 
Science, Technology and Innovation are aimed at promoting dialogue and communication 
between agents in the system, so that confidence is generated between themselves by 
creating tools to improve the quality and legal safety. In this way, strategic management of 
intellectual rights, knowledge transfer, commercialization of research results property is 
assured and the basis for the implementation of open innovation models are established. 
It is important to point out at this point the creation of new technology-based firms as a 
channel for the commercialization of the results of R&D and the strengthening of the 
entrepreneurship born at the university and other R&D centres. The commercialization of 
research results through enterprise creation is an enormous challenge that requires 
commitment from many different resources including training in entrepreneurial 
management for the professionals working in R&D centres. The transfer and knowledge 
management will include four key dimensions:  intersectoral transfer, inter-territorial 
transfer, international transfer and transfer between the different system agents. 
The process of transformation of scientific and technical knowledge in social welfare is 
complex, it does not respond to linear models easily predictable and it demands the 
intervention of actors with the capabilities and skills clearly distinct. On the other hand, 
increasingly more opportunities to innovate are often found out of traditional boundaries 
of the own organization, sectors and disciplinary areas. 
In this sense, the "open innovation" involve multiple internal and external actors, 
incorporates new tools for the management of property rights and knowledge valuation 
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and behold all intangible dimensions of the process. Therefore, the measures to be 
undertaken must involve the whole actors in the system and to be oriented: (A) to detect 
innovative research and technology groups with a high potential of application in key 
sectors and technologies for our economy; (B) to develop economic and competitive 
intelligence systems and tools for monitoring uptake, analysis and dissemination of results; 
(C) to define models that protect research knowledge and results and facilitate its 
transmission and use; (D) to establish effective mechanisms of technology transfer and 
marketing; (E) to promote the relations between the R&D centres, researchers and 
companies and to stimulate the mobility of researchers, technologists and technicians as 
well as a stable public-private collaboration, and (f) the incorporation to the system of 
professional R&D+I managers, in the public and private sector, both. In this context, an 
important part of the actions that derive from the objectives of the Spanish Strategy of 
Science and Technology and Innovation are aimed at fostering dialogue and 
communication between system agents, in such a way as to create trust between them 
through the creation of instruments that improve quality and legal security. In this way, 
strategic management of industrial and intellectual property rights, knowledge transfer, 
commercialization of research results is guaranteed and the basis for the implementation 
of open innovation models is guaranteed. It is important to highlight at this point the 
creation of new technology-based companies as a channel for the commercialization of 
R&D+i results and the strengthening of entrepreneurial activity born in the university and 
other R&D centres. The commercialization of research results through the creation of 
companies represents an enormous challenge that requires the commitment of many and 
diverse resources including the training in entrepreneurial management of the 
professionals in R&D centres. Measures to promote knowledge transfer and management 
will include, among others, three fundamental dimensions: (1) intersectoral transfer that 
accelerates processes for the application and adaptation of knowledge, technologies and 
patents in different sectors; (2) the interterritorial transfer aimed at generating synergies 
between the R&D+i systems of the different territories, and (3) the transfer between the 
system agents derived from close collaboration and participation prior to obtaining results 
and connecting and anticipating future needs based on an efficient network of structures, 
such as Technology Platforms, Alliances for Science and Innovation, Technology Centres, 
Science and Technology Parks, University Foundations and other public bodies, transfer 
units and others, so that they will act as an interface between researchers and the 
productive fabric. 

b. Managerial competencies 

 
On the Agenda for the strengthening of the industrial sector in Spain, it takes into account 
the need to adapt the educational needs of the enterprises model so that they can 
respond to the demands of the industry 4.0. This strategy needs arise in the management 
of the Spanish industry training. Recently, it has been developing and implementing 
progressive measures for the improvement of the qualification of citizenship, both in the 
professional field staff and social. This improvement of the qualification is routed within a 
framework of general and economic policy that has as one of its cornerstones the initial 
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formation of the citizens, as well as lifelong learning and the progressive approach of the 
training to the needs of our economic and productive system. One of the objectives 
addressed in the improvement of the quality of education and that it has prioritized 
individually, has been the professional formation of the educational system. Because of its 
importance, notably the following actions:  
− To design a vocational training which offers opportunities for learning at three levels: 

the basic vocational training, vocational training of intermediate and vocational training 

of top grade. It creates new cycles of basic vocational training, with the financial 

support of the European Social Fund, aimed at older students aged 15 who have 

completed third course of compulsory secondary education or, exceptionally, second 

course, and for which is considered that it is the best option; 

− To be flexible access and progression between different educational levels of vocational 

training, so that students enrolled in a cycle of basic vocational training have access to 

the intermediate level training cycles. Also facilitates the passage from the 

intermediate level vocational training to top grade, because the test requirement is 

replaced or access course by an admission procedure if the demand for spaces exceeds 

supply; 

− To promote vocational training practical and related to the company that responds to 

the design of the Dual professional training, whose bases are established in the Royal 

Decree 1529 / 2012. This training has meant another step in the adaptation of 

vocational training of the educational system to the needs of the productive fabric. 

From the Ministry of Education, it has been promoted the development of specific 
measures which support the development of labour practices for college students or not, 
conscious that they support their comprehensive training and facilitate their employment. 
Additionally, is continues promoting programs of foreign practices. Current legislation 
establishes that practices for those regulated professions which require a practicum, in 
general, those related to health sciences, teaching and professional master's degrees, i.e., 
that give access to a profession are only mandatory. The Royal Decree approved updates 
aspects such as the objectives of practices, collaborating entities and recipients, 
requirements, tutoring and contents of agreements of cooperation in education, in order 
to promote the incorporation of students in practices in the field of public administrations 
and private companies, promoting the employability of future professionals, fostering their 
ability to venture , creativity and innovation and responding to the commitment to the 
economic transformation based on the knowledge society. Particularly, the Ministry of 
Education, Culture and Sport promotes two internships abroad programmes: ARGO and 
FARO GLOBAL programmes. Its objectives are that students obtain a first professional 
experience in a company, complete the academic training with some practices of quality, 
which is closer to the business reality in an international context and improve their 
professional and personal competencies their language skills and increase their chances of 
employability. The ARGO and FARO GLOBAL programmes have been included in the 
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activities of the compendium of Good Practices of the Group Work of Modernization of the 
European Higher Education.  

c. Investments in automation and innovation 

 
The advanced economies are facing the challenge of carrying out the so-called fourth 
Industrial Revolution (Industry 4.0), developing an industrial sector with smart factories 
that make use of digital technologies, robots and artificial intelligence, transforming the 
production process from beginning to end. The industrial sector is important for the 
Spanish economy: in 2014, it employed more than 1.9 million workers (11.5% of the total), 
generated 572,000 million euros of turnover and its gross added value accounted for 15% 
of the GDP11. The sector encompasses very diverse activities, ranging from food (15.6% of 
the total turnover of the sector), motor vehicles production (10.1%) and distribution of 
electric power (12.2%). Moreover, the industry has an average labour productivity higher 
than the other sectors of the economy (up to 47%, excluding real estate industry). The 
apparent average labour productivity in the industry by 2015 was 39.9 euros per hour, 
while in services was 31.0 euros per hour, and if we exclude real estate, it was 26.5 
euros/hour (INE). It is also key in the export sector: almost 30% of sales went abroad, two 
thirds of which in other EU countries. In short, the Spanish economy has a diverse 
industrial fabric exporter and high productivity. The Spanish industry challenges to advance 
this transformation are multiple and include both, increasing competitiveness and 
internationalization, and investment in R&D and new technologies, and the training of 
human capital. The "digital enablers», those elements that enable the digital 
transformation of the industry, as the Internet of Things (IoT), will also contribute to 
increase the competitiveness of the industry. Some of these enablers provide new ways of 
reducing cost production than in the past in terms of investment (data storage in the cloud 
services, «uberization» of production processes, etc.). But the use of these technologies of 
spanish businesses, for the moment, is lower than in its surrounding countries. Spain has a 
score of 3.9 on 7 in the business use of new technologies, in position 45 in the ranking of 
139 countries analysed by the Global Information Technology Report 2016, behind most 
countries of the EU. Other «digital» enablers require a significant investment in R&D, so it 
would be desirable that this investment will increase. In Spain, the R&D investment stood 
at 1.2% of GDP, compared to 2% on average in the EU (or 4.2% of South Korea). Finally, 
industrial policy, understood as the one which promotes an environment conducive to 
innovation and entrepreneurship, will be also decisive for the development of the new 
Spanish industry. The increase in stability and a reduction of bureaucracy will contribute to 
it. According to the index of available connectivity, the Networked Readiness Index (NRI), 
defined in the Global Information Technology Report 2016, that parses both the regulatory 
environment and business as the availability and the use of technologies such as ICT, Spain 
is in a little advantageous position regarding the political and regulatory environment, as 
well as in other aspects, such as the business environment or the use of new technologies. 
 

                                                        
11 Data of the Industrial companies’ survey, 2014 (INE) 
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Glossary  

 

activity based management approach to management that aims to maximize the value adding activities 

while minimizing or eliminating non-value adding activities. The overall objective of ABM is to improve 

efficiencies and effectiveness of an organization in securing its markets. It draws on activity based-costing 

(ABC) as its major source of information and focuses on reducing costs, creating performance measures, 

improving cashflow and quality and, producing enhanced value products 

automation technique, method, or system of operating or controlling a manufacturing process by highly 

automatic means, as by electronic devices, reducing human intervention to a minimum 

benchmarking the measurement of performance against  best practice as a means of setting goals for 

improvement - applied by firms to business processes (e.g. within their sector), or by national or regional 

policy-makers (e.g. in relation to support for the creation of à new technology -based firms) 

best practice the methods and achievements of the recognised leader(s) in a particular field 

business angel  a particular type of informal investor, usually a successful entrepreneur, who is willing to 

invest in high-risk, high-growth firms at a very early stage, and adds value by supplying hands-on business 

advice 

cluster  a grouping of large companies, of small and medium-sized enterprises and universities or  large 

public research institutions operating in a particular sector and region - designed to stimulate innovative 

activity by promoting intensive interactions 

commercialisation the process by which the results of research projects are converted to marketable 

products or services, either by the inventors or by third-party developers 

community patent a single affordable patent offering a guarantee of legal certainty for the protection of an 

intellectual property rights throughout the European Union - long-standing proposals for such a patent 

remain blocked by certain Member States 

entrepreneurial innovation a market-oriented approach to innovation policy which addresses not only the 

suppliers and immediate users of new knowledge but also indirect beneficiaries, end-users and 

intermediaries 

entrepreneurship training courses, especially for researchers and university students, designed to equip 

them to commercialise new knowledge by founding their own spin-off companies 

European patent a mechanism for the protection of à intellectual property rights in multiple signatory 

states on the basis of a single application to the European Patent Office (EPO) - has the same legal effect as 

a national patent in each of the designated states, so protection is not uniform 

exploitation see commercialisation 
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governance (of innovation) issues related to the involvement of stakeholders - scientists, industry, 

consumers and public authorities - in the process of innovation policy design, implementation and 

evaluation 

incubation "one-stop" delivery of business support services for new firms, often linked to a university or  

large public research institution - traditionally, the package includes inexpensive accommodation, but 

virtual incubation is becoming more common 

indicators quantifiable factors which serve as proxies for underlying behaviour of interest to policy-makers 

or others- a country's high-tech patent applications per million population is one indicator of its innovative 

capacity 

industrial liaison office (ILO) a unit within a university or a large public research institution which interacts 

with industrial users of its intellectual property, for example, by negotiating licensing agreements - ILOs are 

also well placed to support spin-offs since they have close research and business links 

informal investors often the only available source of finance for high-tech start-ups - they include 

entrepreneurs' friends and families, and business angels 

innovation the conversion of new knowledge into economic and social benefits - now acknowledged to 

take place as the result of complex long-term interactions between many players in an innovation system 

innovation expenditure defined by the Community Innovation Survey as business spending on the full 

range of innovation activities - in-house R&D, outsourced R&D, machinery and equipment linked to product 

and process innovation, acquisition of patents and licenses, industrial design, training, and the marketing of 

innovations 

innovation finance  all of the sources of finance available to high-tech start-ups in their early stages of 

growth - includes seed capital funds, informal investors, banks and venture capital funds 

Innovation Relay Centre (IRC) network Europe-wide networks of local technology brokerage agencies, 

specialising in support for transnational à technology transfer 

innovation system the local, regional or national environment for innovative activity - in addition to 

companies it includes the research base, innovation finance, business support services and schemes, and 

the networks through which these components interact 

innovative firm / company defined by the Community Innovation Survey as a firm that has introduced new 

or improved products, processes or services within the previous three years 

intangible assets that part of a company's real worth formed by its staff and their skills, knowledge and 

creativity - fundamental sources of wealth and value in a knowledge-based economy (see also tacit 

knowledge) 

intellectual property (IP) the original inventions and proprietary knowledge of a company or an individual 

intellectual property rights (IPR) defined rights to the exclusive exploitation of à intellectual property 

granted by a national or supra-national authority - most commonly, patents, trademarks and industrial 

designs 
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initial public offering (IPO) the "flotation" of a company through the open sale of its shares in a stock 

market - the conventional exit route for early investors such as à business angels and à venture capital 

funds 

knowledge base the accumulating sum of knowledge on which the advance of a particular industrial sector 

relies - includes not just codified knowledge but also à tacit knowledge and knowledge embedded in plant 

and equipment 

large public research institutions (LPRI) publicly-funded bodies, usually specializing in a particular scientific 

field - together with universities, they are the main components of the research base of a regional or 

national innovation system 

lifelong learning continuing education, including in company schemes - an essential means of accelerating 

assimilation of new technologies 

"linear model" of innovation an over-simplified (and largely discredited) view of innovation in termsf 

simple transfers of specific technologies from the research base to industry - now superseded by the à 

"systemic model" of innovation 

managerial practice method or technique found to be the most effective and practical means in achieving 

an objective while making the optimum use of the firm's resources 

mobility in the context of innovation, mobility refers to the temporary transfer of skilled staff between 

industry and the research base, between regions, and between scientific disciplines, and to schemes to 

promote such transfers 

new technology - based firms (NTBF) a spin-offs and other high-tech start-up companies 

open coordination a method for spreading best practice in the field of national policy-making in order to 

achieve convergence on EU goals, based on benchmarking, target-setting and à peer review 

peer review the exchange of tools, methods and experience between policy-makers on the basis of 

information about relative performance 

research and development (R&D) creative work undertaken systematically to increase the stock of 

knowledge and its application - includes basic research, applied research, and experimental development 

research base a region's or country's universities and large public research institutions - the academic 

science and technology resources from which its industry draws new knowledge 

seed capital seed capital funds invest relatively small sums in start-ups at the earliest stage, often to 

finance feasibility and market studies - many universities and large companies have established dedicated 

seed funds to stimulate à spin-off activity 

small and medium-sized enterprises (SME) an SME is defined by the European Union as an independent 

company with fewer than 250 employees and either an annual turnover not exceeding 40 million or a 

balance sheet not exceeding 27 million 
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spin-off/spin-out a new company established to à commercialise the knowledge and skills of a university or 

corporate research team 

start-up a newly formed company 

supply chain a large company, its primary and secondary suppliers and contractors - innovation spreads 

relatively easily along supply chains (see also cluster) 

"systemic model" of innovation recent understanding of innovation takes account of its dependence on 

complex, on-going interactions between many individuals, organisations and environmental factors -  

research and development is no longer viewed as the "source" of innovation but as one of a number of 

essential elements 

tacit knowledge a knowledge that has not yet been codified, but remains embodied in researchers and in 

companies' owner-managers and key employees (see also intangible assets) 

technology audit a formal method for evaluating a company's technology assets and requirements 

technology-based firm includes not only companies operating in high-tech sectors but, increasingly, 

technology users in traditional manufacturing and service sectors 

technology brokerage  a professional service offered by the innovation relay centres, involving the 

national or transnational matching of technology assets in one company or research centre to technology 

requirements in another 

technology foresight the process of assessing the future needs and opportunities for the economy of a 

region or country, in the light of technological and market trends 

technology transfer the transfer of technology or know-how between organisations through licensing or 

marketing agreements, co-development arrangements, training or the exchange of personnel 

technology valley a large scale à cluster, normally supported by a national or regional policy initiative, in 

which a critical mass or industrial and research activity in a particular field leads to self-sustaining 

innovation-led economic development - Silicon Valley is the classic case 

university-industry interface open and continuous interaction between industry and the research base is 

now acknowledged to be a critical element of the innovation system - universities are adding the diffusion 

of knowledge to their traditional missions of education and research (see also industrial liaison office) 

utility model a registered right for technical inventions, entitling the owner to forbid third parties from 

exploiting an invention - more flexible and less onerous than a patent, but lasting for a shorter period 

venture capital high-risk, high-return investment - venture capital funds are essential as a means of 
financing the rapid growth of new technology-based firms 
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