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innovation strategies for Smart Specialisations (RIS3) and the identification of Key Enabling 
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implementation condition. The methodological model for the identification of Smart 
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1. Introduction

In the upcoming 2014-2020 financial perspective, regional research and innovation 
strategies for Smart Specialisation (RIS3) and Key Enabling Technologies will play 
a crucial role in boosting the development in the regions of the European Union. 

The objective of this research is to determine the conceptual model for identifying 
Smarts and KETs as motors of regional development. The identification of Smarts 
and KETs is recognized as the core of RIS3 and its first order implementation 
condition. The methodological model for the identification of Smart Specialisations 
and KETs was the objective of this research. The concept model was tested in the 
Opolskie region while creating the RIS3 for this region. The methodological model 
for the identification of Smart Specialisations and KETs is logic-frame based. The 
data was provided by public statistics and social interviewing tools. 

In the real economy, various potentials and development needs, as well as 
the distinct development trajectories that arise due to them, are based on specific 
combinations of endogenous growth factors occuring for specific regions. Therefore, 
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today it is difficult to discuss universal and timeless models of public intervention. 
A natural phenomenon are changes which nowadays occur in the model of regional 
development policy, arising from the necessity to adjust this policy to changing 
environmental conditions of the proximal and distal environment.

2. Theoretical premise for specialisation  
in regional development policy

The theoretical premise for specialisation in the development policy of the region 
which are the result of, among others:
 • Hirschman’s polarization concept,
 • centre/periphery concept by J. Friedmann,
 • industry clusters by M. Porter,
 • business cycle theory explained by J. Schumpeter,
 • learning region by R. Florida.

The concept of polarisation by A. Hirschman combines theories of the regional 
and sectoral polarisations. The essence of economic growth, according to this 
concept, is the number of sectoral inequalities which occur during the flow of 
developmental impulses from leading industries to less developed ones. Stagnation 
in regions – according to A. Hirschman – results from wrong investment decisions 
and the relatively poor absorption of innovation.. The economic development of 
the country as a whole is inextricably linked with the prior development of one 
or more growth centres. In the light of Hirschman’s theory, the role of the state is 
supporting development in growth centres and enabling developmental diffusion to 
spread to neighbouring areas, among others, by providing the proper communication 
infrastructure [Grosse 2002]. 

The multidimensionality and spatial aspects of growth were highlighted by  
J. Friedman, who includes in the analysis of the region, besides economic development 
factors, also social, psychological and sociological factors. Innovations are located in 
urban areas ‒ the so-called development centres ‒ where they are distributed through 
the network of relations to the periphery. Relationships between economic centres 
(which are heavily concentrated on innovation) and the peripheries, are characterised 
by authoritarian dependencies towards dominated peripheries in which economic, 
cultural and political growth is subordinated to the centre. The dominant position of 
the “centre” over the peripheries is being strengthened, according to Friedman, by 
the self-driven mechanism of polarisation which is the result of: dominance effects 
(absorption through the “centre” of periphery growth potential), information effects 
(information growing potential of the “centre”), psychological effects (positive 
conditions for innovation absorption), modernisation effects (rapid adaptation of 
social and institutional structures to changes caused by innovations), linkage effects 
(process of innovation induction in other areas of the economy), and production 
effects (increased economies of scale and reduced costs due to internal and external 
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savings). The purpose of the state, in the light of this concept, is to promote growth in 
existing centres, as well as promoting the development of new regional development 
centres [Stackelberg, Hahne 1998]. 

From the standpoint of the analysis on theoretical conditions of the specialisation 
based development concept, the learning region theory by R. Florida also plays 
an important part, which assumes that the primary role in the development of the 
regions is (product, process, organisational, and marketing) innovation. A driving 
force for development is permanent innovation and the region’s adaptability to 
the market environment being changed. Intervention actions should focus on the 
development of science, the R&D sector, the improvement of human resources, and 
the dissemination of high technology [Florida 2000]. According to this concept, an 
institutional solution in this field are regional centres of innovation, science and 
technology parks and technology transfer agencies of the spin-off and spin-out type. 

It should be emphasized that polarisation-based development concepts indicate 
that innovation and entrepreneurship are the key growth factors, referring to  
J. Schumpeter’s theory of real business cycles, according to which technological 
innovations allow production of the same or better quality goods at lower costs than 
those offered by competitors, by which they become a driving force for the economy, 
causing acceleration in the economy development growth phase [Chądzyński, 
Nowakowska, Przygodzki 2007].

On the other hand, M. Porter’s industry clusters theory is based on the assumption 
of the so-called location paradox ‒ local production is sold globally [Porter 1990]. 
A co-location of businesses, contractors, service providers, research institutions, 
government, and business environment entities that are linked together vertically 
or horizontally, generates certain positive external benefits which are reflected as 
benefits for all stakeholders of the industry cluster. The source of benefits from 
clusters as a factor in the development is both the co-operation and competition of 
enterprises.

Analysis of modern development concepts suggests that public intervention aimed 
at supporting selected industries (specialisation and concentration of resources) is an 
important factor in the development of the region, notably through:
 • support for entrepreneurship and inhabitants’ creativity leading to the develop-

ment of innovative products and processes,
 • creation of growth centres and subsidiary support poles,
 • development of transport and communication infrastructure,
 • adjustment of the education level and scope to regional needs,
 • development of horizontal and vertical linkages between technology and organi-

sation, including cluster development.
In the last two decades crucial changes have taken place in regional (spatial) 

economics and policy. The new theoretical approaches (paradigms) have become: 
new economic geography [Fujita, Krugman, Venables 2001], place based policy) 
[Barca 2009], social network economics [Castells 2007]. 
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3. European Union development policy for innovation

Besides the indicated theoretical premise, the dissemination of the specialisation- 
based development policy concept is in particular influenced by the current global 
and regional economic situations, manifested in a prolonged phase of economic 
recession, energy crisis, and by the crisis in public finances and political life in the 
European Union member states. The innovation and entrepreneurship based 
development policy concept, focused on specific areas of specialisation, becomes 
the driving force for development by achieving sustainable competitive advantages 
of countries and regions. The Strategy for Smart, sustainable and inclusive growth. 
Europe 2020 points to the need for concerted action among Member States in the 
field of recovery from crisis, and for the implementation of reforms addressing the 
challenges at global and regional level, including the ageing of the population and 
the increasing need for the efficient use of non-renewable resources. To meet the 
challenges of growth, three basic and intercomplementary priorities were proposed 
in the document: (1) Smart growth based on the creation and use of knowledge and 
innovation; (2) sustainable growth understood as the pursuit of a low carbon 
economy, resource-efficient and competitive at the same time, and (3) inclusive 
growth indicating support for the economy, characterised by a high and stable level 
of employment, ensuring economic, social and territorial cohesion. An assessment of 
the progress in the implementation of the “Europe 2020” Strategy will be possible 
through the designation of five development objectives, all of which have to be 
achieved by the European Union by 2020 [Europe..., 2010]. Their implementation 
will be possible due to seven flagship initiatives undertaken at European, as well as 
national and regional levels (Table 1). 

Table 1. Priorities, development goals and flagship initiatives of the ”Europe 2020” Strategy 

Strategic priorities Development goals Flagship initiatives
Smart growth TARGET 2: To improve conditions for 

research and development (3% of EU 
GDP for R&D investments)
TARGET 4: Increasing the educational 
attainment level

Innovation Union 
Digital Agenda for Europe
An Agenda for new skills and jobs
An industrial policy for the 
globalisation era 
A resource-efficient Europe
Youth mobility
European platform against poverty 
and social exclusion 

Sustainable growth TARGET 3: Reducing overall 
greenhouse gas emissions by 20%

Inclusive growth TARGET 1: Achieving a 75% 
employment rate for the population aged 
20-64
TARGET 5: Promoting social inclusion

Source: own study based on Europe 2020. A strategy for Smart, sustainable and inclusive growth, Mi-
nistry of Economy, Warsaw 2010, pp. 4-9.
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The European Commission underlines that the key for the Smart growth priority 
implementation, that is, the development of an economy based on knowledge, 
including innovation, is to determine, the so-called Smart Specialisations. Under 
this priority, at the level of undertaken actions, the most important factor for growth 
based on specialisation, is to be the flagship initiative entitled Innovation Union. 

It should be emphasized that there is a strong connection between the priorities, 
goals and flagship initiatives of Europe 2020 and the financial funds supporting 
them – thematic goals of EU funds [Amended proposal...].

According to the principles, each region should have a regional research and 
innovation strategy for Smart Specialisation, RIS3. Regional research and innovation 
strategy will be part of a complex system for programming development in Poland 
and in the region, in terms of innovation and knowledge transfer. According to the 
Guidelines of Poland’s Development Management System, the key documents, based 
on which the regional development, in terms of innovative and knowledge transfer is 
being implemented, are [Poland’s Development... 2009]: 
 – Long-Term National Development Strategy ‒ LTNDS (Poland 2030 ‒ Third 

Wave of Modernity) – defining major trends, challenges and Poland’s develop-
ment concepts up to the year 2030,

 – National Development Strategy 2020. Active society, competitive economy and 
efficient state, which defines strategic national development goals until 2020,

 – Nine integrated strategies, including Strategy for Innovation and Efficiency of 
the Economy, aimed to achieve the medium-term objectives in specific areas. 
The main document, taking into account the innovation and knowledge transfer 

area is the Strategy for Innovation and Efficiency of the Economy, the main objective 
of which is to target Poland’s actions, so the knowledge and co-operation based 
economy will be highly competitive (innovative and efficient) [Resolution no. 7... 
2013]. The Strategy identifies a number of factors that have an influence on boosting 
the process of change in the economy competing by the use of innovation. In the 
document there is presented a list of the necessary changes relating to financial and 
regulatory environment. The document also specifies the direction of activities, 
necessary for the efficient use of resources, including knowledge, labour and natural 
resources. The significance of internationalisation of the economy in Poland was 
also highlighted, both in terms of products as well as the solutions developed in the 
R&D area. 

The most important instruments in the R&D sector development policy and 
commercialisation of innovative solutions are the National/Regional Research and 
Innovation Strategies for Smart Specialisation (RIS3). They are integrated local 
economic transformation programs, designed to achieve five major objectives:

1. Targeting support under the policy, key national/regional investments, chal-
lenges and needs to achieve knowledge based development.

2. Using strengths, competitive advantages and perfection potential in each co-
untry/region.
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3. Supporting technological and practical innovation, and aiming to stimulate 
private sector investments.

4. Total involvement of partners and encouraging innovation and experimenta-
tion.

5. The strategies are based on facts and cover proper monitoring and evaluation 
systems [Fact Sheet of the EC...].

There is work undergoing on the development of the cohesion policy 2014-2020, 
which will be a basic tool for transferring the Innovation Union initiative and the 
concept of Smart Specialisation into practical actions by various support instruments. 
Member States were required by the European Commission to develop a (national 
and regional) strategy for Smart Specialisation which will be the basis for the new 
financial perspective 2014-2020. Putting an emphasis on the support of national and 
regional specialisations, the efficient use of EU funds, as well as the condition of 
co-ordination and synergy between the initiatives taken at EU, national and regional 
levels should be improved. During the identification of the development potentials, 
it is particularly important to define the methodology for selecting priority areas 
for support (Smart Specialisations) and the process of public hearings. In the new 
financial perspective, the European Commission proposed that Smart Specialisation 
has to become an integral part of the ex-ante conditionality. Identifying specialisation 
in the country and regions should be performed according to the bottom-up approach, 
with the participation of key partners in the field of innovation (in co-operation 
among entrepreneurs, universities and R&D centres), which are the most aware of 
development needs in the region. Certain specialisations at national and regional 
level will be regularly updated [Industry Technology Foresight... 2012].

4. Specialisation as a cognitive and knowledge transfer process  
in the region ‒ methodological matrix identifying  
Smart Specialisations

In paper works on Regional Innovation Strategy for the Opolskie Voivodeship until 
2020 various methods and research tools were used in a novel, depending on the 
development stage of the work (Table 2). 

The implementation of strategic and operational goals embedded in a matrix of 
development challenges should be focused on specific areas of development in the 
region – Smart Specialisations. According to European Commission documents, Smart 
Specialisations are identified, unique features and assets, highlighting the competitive 
advantages of the region and accumulating regional partners and resources around 
the vision of future-oriented achievements. Regional specialisations, including Smart 
Specialisations, are based on endogenous potentials and are used for competitive 
position improvement of the region, taking into account sustainability. Actions taken 
to identify regional specialisations, including Smart Specialisations, were focused 
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on determining the exceptional features and assets of the region, the opportunities 
for competitive advantages, focusing regional partners and the resources around the 
vision and development challenges [Fact Sheet of the EC...]. 

Table 2. Methods and tools during the stages of work on RIS OV2020

Methods and tools

Stages of the work on RIS OV2020
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Content analysis 
(Textual analysis) X X X
Branch analyses X X X X
Research on existing sources X X X
Time series / Trend forecasting 
(Time series/trend forecasting) X X
of experts X X X X
Stakeholder consultations X X X X X X X
Delphi Method X X X X
Creative imaging X
Impact assessment X X X
PEST analysis (Political, 
Economic, Socio-cultural, and 
Technological analyses) X X
Logical diagram X X X X X
Environmental scanning X X
Vision development X
Future workshops X X X

Source: Regional Innovation Strategy for the Opolskie Voivodeship until 2020 (under the academic 
auspices of: Krzysztof Malik). Draft for public hearing, Managing Authority of the Opolskie 
Voivodeship, Opole, 10 April 2013.

In order to identify the region’s development specialisations, including Smart 
Specialisations, the original method of logical matrix based on the criteria for the 
evaluation of the knowledge transfer and cognitive process was adopted (Table 3). The 
regional specialisation identification process, including Smart Specialisation, shall 
be analysed via regional knowledge transfer, referring to its individual phases, that is 
production, use and dissemination of innovative solutions. Knowledge transfer is one 
of the elements of knowledge management, and it covers a set of processes which 
facilitate (1) creation, (2) dissemination, and (3) the use of knowledge (technology) 
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at every stage of development management. On the basis of the knowledge 
transfer process consisting of three phases, a matrix based model for research and 
analysis, allowing the identification of regional specialisations, including Smart 
Specialisations was developed (Table 3). Simultaneously, for the identification of 
Smart Specialisations, it was assumed that they occur if a specific technology or its 
product is present in each of the three phases of the regional knowledge transfer. 
Therefore Smart Specialisations are present in the studied region if, simultaneously, 
specific innovations are or become:

1. the object of the research study in the regional R&D sector (centres, laborato-
ries, and universities located in the region),

2. the subject matter of the pilot implementation projects in an enterprise located 
in the region,

3. the subject of the sale and purchase transaction on the regional and transregional  
market.

Smart Specialisations appear when innovations go through all the three stages 
of transferring knowledge: from R&D, usage in production and finally extending 
within the regional and trans-regional market.

KET’s are technologies enabling growth within one or many of the smart 
specialisations (intra and inter KET’s), e.g. plant production and fuel production 
technologies, engine and power transmission systems technologies.

A methodological matrix contains products of the two parallel transfer processes 
of knowledge and expertise, each of which goes through three levels of the analysis. 
Therefore, the developed methodological matrix consists of nine fields. Each field 
of the matrix is the result of research and corresponds to the scope of the regional 
specialisation’ identification. The cognitive process is aimed to determine a short list 
of technology groups which were a significant validity measure for the conducted 
research on existing sources, quantitative and qualitative (expert) studies. The matrix 
of the logical conjunction of results on the knowledge transfer and cognitive process 
leads to the identification of the Smart Specialisations (Table 3). 

According to this identification methodology, besides Smart Specialisation, 
other ranges of specialisation were distinguished at regional level: potential Smart 
Specialisations and the lack of regional specialisation (Table 4).

In cases where technology meets three criteria (which means it is present in 
all stages of regional knowledge transfer), it is considered as Smart Specialisation.  
In cases of meeting two criteria, they are identified as a potential Smart Specialisation. 
Fulfilling one of the criteria classifies technology to regional specialisation (production 
or use). In cases where the performed analysis indicates that the technology available 
in the region is not present in any of the regional knowledge transfer phases, then 
regional specialisation does not occur. 
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Table 3. Regional Specialisation identification matrix model, including Smarts and KETs  
(view of the process)

Phases  
of the process Definitional criteria (^conjunction)

knowledge 
transfer 

 
cognitive 

Production-
Creation

of potential 
innovations in 
R&D sector

^

Use-
Transmission of R&D 
products to be spread 

in the economy

^

Dissemination-
Creation of trans-

regional competitive 
advantages

= Regional 
Specialisations

Foresight and 
other regional 

research 
(existing 
sources) 

Involved 
resources based 
on knowledge 
(R&D) that 
can be used for 
innovation 

^ Production processes 
and structures ^

Trans-regional sales 
and distribution 
channels 

=

Logical 
conjunction 
by areas of the 
economy 

Quantitative 
research 

Identifying 
indicators for 
this phase by the 
PCA section 

^
Identifying indicators 
for this phase by the 
PCA section 

^
Identifying indicators 
for this phase by the 
PCA section 

=

Logical 
conjunction 
by the PCA 
section 

Quantitative 
and expert  

research study 

Identification 
of technology 
(detailed listing 
of sections and 
areas) 

^

Identification of 
technology 
(detailed listing of 
sections and areas) 

^

Identification of 
technology (detailed 
listing of sections and 
areas) 

=

Logical 
conjunction by 
groups of the 
technology 

Cartesian 
product 

rankings of RSI 
priorities 

Regional 
Specialisation 
areas ranked by 
the production 
phase 

^

Regional 
Specialisation areas 
ranked by the use 
phase 

^
Regional Specialisation 
areas ranked by the 
dissemination phase 

=

Logical sum 
of regional 
Specialisations 
= Smart 
Specialisation 
and Key 
Enabling Tech 

Source: Regional Innovation Strategy for the Opolskie Voivodeship until 2020 (under the academic 
auspices of: Krzysztof Malik). Draft for public hearing, Managing Authority of the Opolskie 
Voivodeship, Opole, 10 April 2013.

Table 4. Simplified model identifying regional specialisation, including Smart Specialisation  
(view of the process)

R&B phase Use phase Dissemination phase Degree of compliance with the criteria

Te
ch

no
lo

gi
es

 e
na

bl
e 

 in
 th

e 
re

gi
on

+ + + Regional KETs in Smart Specialisation 
area 

+ - + Regional KETs in potential
Smart Specialisation area+ + -

- + +
+ - -
- - - Lack of Specialisation

Source: own study.
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5. Methodology model verification, Smarts and KETs  
of the Opolskie Region

Based on the adopted methodology for the identification of regional specialisations, 
including Smart Specialisations, certain results were obtained for the Opolskie 
Voivodship. 

In order to determine Key Enabling Technologies available in the region which 
condition the development of identified areas, and thus to ensure the dynamic 
development of the region, corresponding activities ‒ technology groups ‒ were 
assigned to the key development areas.

The synthetic research approach allowed analysing the structure of knowledge 
and technology transfers that are used in the production of goods and services in 
the region. The adopted methodology for assessment, according to the stages of 
knowledge transferring and cognitive processes, allowed for identification of Key 
Enabling Technology groups, including Smart Specialisations (Table 5).

Table 5. Smart Specialisation and Key Enabling Technologies in the Opolskie Voivodship

Groups of technologies, 
products,  

and processes within deve-
lopment areas

Key Enabling Technologies 

A. Smart 
Specialisations

Chemical technologies 
(sustainable)

Polymer, plastic and rubber technologies
Organic chemical technologies
Cleaning products technologies

Sustainable construction 
and wood technologies

Low-energy building technologies
Cement and concrete technologies
Wood technologies

Machine and metal 
industry technologies

Propulsion systems technologies
Design and manufacturing technologies for 
machinery and equipment
Metal processing technologies 

Energy industry 
technologies (including 
RES)

Fuel production technologies
Engine and motor technologies
High voltage technologies 

Agricultural and food 
technologies

Plant production technologies
Food production and processing technologies, 
in particular, milk processing

B. Potential Smart 
Specialisations

Life and environmental 
science
(ELS)

Health care products
Spatially integrated regional tourism product
The process of organising environmentally 
friendly intermodal transport system

Source: Regional Innovation Strategy for the Opolskie Voivodship until 2020 (under the academic au-
spices of: Krzysztof Malik). Draft for public hearing, Managing Authority of the Opolskie 
Voivodship, Opole, 10 April 2013.
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It should be emphasized that the adopted division into groups of key technologies 
is contractual in nature. Regional KETs listed in the subgroups should not be solely 
and exclusively identified with a single group of Smart Specialisations. Specific 
technologies often integrate business activity areas and development areas of the 
region. Thus, the use and popularisation of the KETs becomes an impulse for the 
development of the region (synergetic effect) . The list of Smart Specialisations and 
Key Enabling Technologies is not closed. Groups of priority technologies for the 
development of the Opolskie region, identified by this method are (based on the 
criteria listed in Tables 3 and 4):
A. A group of Regional Key Enabling Technologies within Smart Specialisations 

(polymers, plastics and rubber, organic chemicals, cleaning detergents, low-e-
nergy construction, cement and concrete, wood, propulsion systems, design and 
production of machinery and equipment, metal engineering, production of fuels, 
engines and motors, high voltage production, plant production, milk processing).

B. A group of Regional Key Enabling Technologies within potential Smart Specia-
lisations (products for healthcare and physiotherapy, spatially integrated regional 
tourism products, organizational process of environmentally friendly intermodal 
transportation system).

6. Final conclusions

The proposed methodology for identifying regional Smart Specialisations and Key 
Enabling Technologies ensures:

1) the economic robustness of the regional assets identified due to the presence 
of permanent vertical and horizontal linkages (technological transfer);

2) the possibility of obtaining permanent competitive advantages in the susta-
inable development of the region;

3) a more objective way of identifying existing and potential specialisations of 
regional development, including Smart Specialisation and KETs;

4) the implementation of RIS3 via supporting regional Key Enabling Techno-
logies;

5) the possibility of the continuous monitoring of a group of KETs according to 
the criteria of specialisation in order to verify the identified set of Smart Specialisa-
tion;

6) a base for evaluation system of RIS3 e.g. by a set of indicators relating tech-
nology products and results to the public expenditure on developing these technolo-
gies [Malik 2011]. 

Furthermore, the identification of Smart Specialisations, according to the 
double helix method of cognition and knowledge transfer processes, encourages the 
development of the governance system for research, innovation and technologies at 
regional and supra-regional level. 
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SPECJALIZACJE INTELIGENTNE I TECHNOLOGIE WIODĄCE 
W NOWEJ POLITYCE ROZWOJU REGIONALNEGO

Streszczenie: Proces powstawania i wdrażania regionalnych strategii badań i innowacji 
dla specjalizacji inteligentnych (RIS3) oraz identyfikacja regionalnych technologii wiodą-
cych (KET’s) mają obecnie duże znaczenie dla przyspieszania rozwoju regionów Unii Eu-
ropejskiej. Identyfikacja specjalizacji i regionalnych technologii wiodących jest uznawana 
za integralną część strategii proinnowacyjnych oraz warunek konieczny ich skutecznego  
i efektywnego wdrażania w perspektywie 2014-2020. Celem pracy było opracowanie mo-
delu metodologicznego identyfikacji specjalizacji inteligentnych i regionalnych technologii 
wiodących. Zaprezentowano model identyfikacji specjalizacji i technologii regionalnych  
w formie macierzowej, zawierający zidentyfikowane specjalizacje (grupy technologii) we-
dług etapów transferu wiedzy oraz poziomów poznawczych. Efekty badań wpisano w po-
lach przecinania się wskazanych kryteriów analizy. Koniunkcja rezultatów na każdym polu 
transferu wiedzy i etapie poznawczym doprowadziła ostatecznie do identyfikacji specjalizacji 
inteligentnych i technologii wiodących w wymiarze badanego regionu. 

Słowa kluczowe: specjalizacje inteligentne, RIS3, wiodące technologie, Nowa Polityka 
Regionalna.




