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Territorial patterns of R&D+I grants supporting Smart
Specialisation projects funded from the ESIF in Poland
Krzysztof Mieszkowskia and Javier Barberob

ABSTRACT
This paper identifies territorial patterns of location of R&D+I grants supporting projects within the Polish Smart
Specialisation framework. Using a data set of R&D+I grants from the European Structural and Investment Funds (ESIFs),
the paper analyses the geographical concentration of projects, the link between local characteristics and the
implementation of projects, and attempts at cooperation among organizations implementing projects. The results show
an urban–rural divide and confirm the agglomeration of projects around the main Polish cities and industrial locations.
By contrast, less-than-adequate conditions in rural areas and smaller counties may limit the potential for attraction and
implementation of Smart Specialisation Strategies (S3).
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INTRODUCTION

Smart Specialisation Strategies (S3) is a place-based policy
approach that asks regions or countries to define the main
strategic domains for research and innovation investments
(Foray et al., 2012). S3 is supposed to guide investments in
innovation through the prioritization and concentration of
public resources, and the mobilization of local assets and
entrepreneurial capacity. European Commission regional
policy grounded in the place-based approach made avail-
able the largest pan-European industrial policy funding
programme to apply those principles (Gianelle et al., 2019).

This paper identifies territorial patterns of location and
territorial cooperation aspects of research and development
plus innovation (R&D+I) grant-supported projects from
the European Regional Development Fund (ERDF)
under Thematic Objective I (TOI) within the Polish
Smart Specialisation framework. We focus on three
aspects. First, we explore whether there is a territorial con-
centration of projects. Second, we focus on evidence of a
link between local characteristics and the implementation
of projects. Finally, we identify if attempts have been
made regarding territorial cooperation in these projects.

Our research contributes to the literature on agglomera-
tion economies and the literature discussing the conditions
for attracting R&D+I activities. Cities and urban areas
allow the sharing of common goods and facilities among
firms, improve the quality of matching in the labour market
between employers and employees, and facilitate the gener-
ation, diffusion and accumulation of knowledge (Duranton
& Puga, 2004). Urban areas have more research and inno-
vative activities because large metropolises have propor-
tionally more inventors than smaller cities and generate
more patents (Bettencourt et al., 2007).

More developed areas have skilled human capital, better
technological infrastructure and ample physical capital.
Furthermore, they concentrate on public organizations
and private firms benefiting from co-location, agglomera-
tion and the localized circulation of knowledge. These
economic centres are more suitable for innovative activity.
The agglomeration of actors is associated with the emer-
gence of ‘intricate institutional systems’ that support the
diffusion and exchange of knowledge, collaboration and
interactions that are fundamental to the processes of inno-
vation. Rural, remote or peripheral areas are often less
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developed and less innovative than more advanced areas,
even if some manage to set up significant innovative
capacities. In the case of Norway, Isaksen and Onsager
(2010) find that rural regions and small urban regions
have a higher share of innovating firms, but radically inno-
vating firms are generally located in large urban regions.

We address an implementation issue of national or
regional Smart Specialisation where states or regions are
expected to differentiate structurally (McCann & Ortega-
Argilés, 2014). In the recent literature, we can find papers
that try to address specificities of regions in the context of
Smart Specialisation, for example, S3 in sparsely populated
areas can be perceived as a challenge, but also an opportu-
nity (Sörvik et al., 2019). Finally, we take the first step to
cover the essence of the ‘learning regions’ approach in
which internal and external interactions help local actors
to develop innovations (Asheim, 2012).

The results of the analysis show that there is an urban–
rural divide in the implementation of Smart Specialisation
projects in Poland. The largest cities in Poland, as hubs of
R&D+I activities and the attraction of foreign direct
investment, in combination with better institutional
capacities, facilitate the design and implementation of
spatially targeted development projects. By contrast, less-
than-adequate conditions in rural areas and smaller coun-
ties limit the potential for the attraction and implemen-
tation of S3.

RESEARCH BACKGROUND

Cohesion Policy is the European Union’s (EU) strategy to
foster economic, social and territorial cohesion of its mem-
ber states and regions (European Commission, 2017).1

While Cohesion Policy addresses all countries and regions
across the EU, its main target being less developed regions
and countries that receive the largest share of funding.
Poland and its regions are considered part of this group
of countries, and is among the biggest recipients of the
European Structural and Investment Fund (ESIF). With
respect to Thematic Objective I, Poland has also allocated
the largest amount of money among the 28 EU member
states (Gianelle et al., 2017). This objective aims at
strengthening the research, technological development
and innovation output of member states such as Poland
which, according to the latest EU innovation scoreboard,
is ranked as a moderate innovator and its regions among
modest or moderate innovators (Hollanders & Es-Sadki,
2017, 2018).

Access to these funds was preceded by Smart Specialis-
ation processes at national and regional levels, enabling the
region to pass the ex-ante conditionality exercise. The
implementation of national and 16 regional S3 is carried
out by national and regional operation programmes.
Although interactions between the national and regional
levels are regular through some initiatives such as the
Regional Forum for Smart Specialisation, general assem-
blies of National Smart Specialisation taskforces and
other meetings, the coordination system for national and
regional S3 seems to still be under preparation and is

expected to be ready by 2020 (Klincewicz, Marczewska,
& Szkuta, 2018). There are a few policy instruments in
operational programmes under TOI supporting the
implementation of national and regional S3 together.
One is the joint undertaking initiative around common pri-
orities between The National Centre for Research and
Development in Poland and regions, represented by mar-
shal authorities (Lubelskie, Silesia, Lower Silesia, Lódz-
kie). The scheme of the national operational programme
– Regional Science and Research Agendas – addresses
the regional S3 of the 16 Polish regions directly from a
national level perspective (Klincewicz & Marczewska,
2017). Furthermore, the R&D+I infrastructure invest-
ments funded at a regional level must be agreed with the
Ministry of Science and Higher Education and refer to
the Polish R&D Infrastructure Road Map.

The literature has many factors that can affect the inno-
vative capacity of less developed areas. Most notable are
socioeconomic, institutional deficiencies and geographical
isolation. Peripheral areas are those beyond the geographi-
cal limits of knowledge spillover from more innovative ter-
ritories limiting the absorption of useful knowledge
generated elsewhere. Furthermore, they suffer scarce
resource endowments, low socioeconomic fabric, poor
institutional quality and a lack of infrastructure (Rodrí-
guez-Pose & Wilkie, 2019).

Regarding innovative activity, the literature also stresses
the importance of dynamic social contexts characterized by
strong relations based on trust and common understanding
in strategic cooperation among public and private stake-
holders (Martin & Sunley, 1996; Rodríguez-Pose, 2013;
Rodríguez-Pose & Storper, 2006). Although public pol-
icies, which have clear incentive structures and rules, can
support institutional change and joint action, initial con-
ditions and the deployment of public intervention on the
ground determines the outcome. The features of the
socio-institutional context must be considered, and the
success of a policy depends on the quality of its design
and implementation processes. Moreover, innovation is
generally not the outcome of activity by isolated stake-
holders, but rather the result of complex evolutionary pro-
cesses determined by them in networks embedded in wider
socioeconomic systems (Edquist, 1997; Lundvall, 1992).

Referring to the ‘learning region’ concept (Asheim,
1996; Florida, 1995; Morgan, 1997; Storper, 1993),
Smart Specialisation acknowledges innovation as a coop-
erative social venture in which the mobilization of local,
often tacit, knowledge and repetitive learning across a net-
work of public and private stakeholders plays a key role in
unveiling new development paths. The literature on
regional innovation systems emphasizes how such infor-
mation can only come out through a learning process and
collaboration between public and private sectors (Asheim
et al., 2012; Rodrik, 2007).

When discussing the ‘learning region’ concept, we
should be aware that innovation may not only be built on
local knowledge, but also on the creativity inspired by
knowledge developed elsewhere or even as imitation.
Each territory usually develops its own ‘mode of innovation’
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according to local conditions. The complex interplay
between innovation processes and spatial context is covered
by the concept of ‘territorial patterns of innovation’
(Capello & Lenzi, 2013). Access to knowledge can be lim-
ited by various types of distance – geographical, cognitive,
organizational, societal or institutional – in which proxi-
mity to knowledge resources impacts these innovation pro-
cesses (Boschma, 2005).

DATA AND RESEARCH OUTLINE

Data
Several data sources were used. From the Polish Govern-
ment Open Data Portal, we identified the list of projects
or broader actions co-financed under TOI of ESIF
2014–20 with the information on consortia partners and
their location.2 This data are also used in other studies
on Smart Specialisation implementation in Poland (Klin-
cewicz et al., 2017; PAG, 2018).

From the raw data set we excluded projects referred to
as financial instruments, equity investments, policy-sup-
porting measures, cluster organizations, and those to be
implemented by the Foundation for Polish Science or
other actions implemented by intermediate bodies. We
have two main reasons for supporting this decision. The
first is that we focus on schemes that provide ‘grants’ for
R&D+I activities such as capacity-building investments,
including R&D infrastructure or supporting R&D+I
activities carried out by enterprises or other kinds of entities
(e.g., universities and research organizations), but addres-
sing the R&D+I needs of enterprises. This approach results
in the decision to exclude grants provided by the Foun-
dation for Polish Science, which instead focus on scientific
projects. The second reason is the fact that for several
excluded projects the beneficiaries play the role of the inter-
mediary body that further allocates the funds. Nevertheless,
we make one exception regarding our rationale when we
consider the innovation voucher instrument scheme,
which offers a small grant for the purchase of external
R&D+I-supporting services such as feasibility studies and
intellectual property protection. Finally, the data set of pro-
jects to be further investigated reached 4276 projects.3

Following the fact that under this Thematic Objective,
96.3% (105 of 109) of call announcements published
between 2014 and 2016 in Poland were S3 related (Gia-
nelle et al., 2017) – although some (Sectoral Programmes)
did not have a strict priority alignment mechanism (Gia-
nelle et al., 2019) – we can reasonably claim that the predo-
minance of the projects that we identify should concern the
Polish national or regional Smart Specialisation
framework.

When considering the total number of projects and the
allocated ERDF funding, most are dedicated to small and
medium-sized enterprises (SMEs). In terms of co-funding,
direct SME support retains its dominant position but loses
percentage points in terms of large enterprises and public
R&D infrastructure. When analysing national and regional
perspectives separately, the regions granted more SME-
oriented projects than were allocated at national level; but

in terms of funding, the quote dedicated to public R&D
institutions is the highest of all categories at regional
level. Clearly, besides three exceptions, the national level
dominates by funding projects under all categories. The
projects of large enterprises are mainly financed at the
national level (97.05%). From these figures, we can also
see that the majority of ERDF-contracted funds were allo-
cated at the national level (75.98%). This structure can fol-
low the allocation of funds according to the partnership
agreement between the Polish government and the Euro-
pean Commission.4

The identified investments are analysed according to
their declared territorial project. As to the territorial unit
for our empirical analysis, we chose county level – called
Powiat in Polish – given the scarce availability of socioeco-
nomic data at the lower municipal level.

At this point, it should be noted that the location of the
projects may be different from the registration location of
beneficiaries and may follow their offices, branches, regis-
tered local units or institutions engaged in carrying out
R&D+I activities.5

The statistical data for the years 2014–16, which
characterize the socioeconomic conditions of counties,
come from the Local Bank Data of Statistics Poland.
The number of enterprises was retrieved from structural
changes in groups of entities within the national economy
data set, and the data on patent applications came from the
Register Plus web application available through the Polish
Patent Office website.

Econometric specification
To understand why some counties have a higher potential
to attract investment in Smart Specialisation projects, we
propose the following empirical model:

Projectsi =b0 + b1 ln Patentsi + b2 ln Specialisationi

+ b3 ln PopDensityi + b4 ln Sociali

+ b5 ln Economici + b6Capitali

+ b7NeighCapitali + b8FormerCapitali

+ b9NeighFormerCapital+ m+ 1i

where Projectsi is the number of Smart Specialisation pro-
jects in county i. This model associates the number of pro-
jects in a county with six dimensions: innovation capacity,
specialization, density, social conditions, economic con-
ditions and locational advantages.

To control for innovation capacity, we use the number
of patent applications, Patenti.

6 Despite considerable
debate about the suitability of patent applications in the lit-
erature, it is noted that they not only reflect the introduc-
tion of commercially viable innovations but also are a
barometer of a territory’s innovation capacities (Rodrí-
guez-Pose & Wilkie, 2019). Patents measure the fertility
of local innovation systems. The inclusion of this indicator
does not raise an endogeneity problem as existing patent
applications are not taken into account when evaluating
S3 project proposals, and they can be outside the Smart
Specialisation domain. One limitation of this variable is
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that many patents are filled by universities and research
centres, which are usually located in large cities and not
always directly linked to commercialization (Klincewicz
& Marczewska, 2017).

In order to capture the degree of specialization within
the economy, Specialisationi, we follow Crescenzi et al.
(2012) and include the Krugman specialization index,
which measures how different the location’s economic
structure is with respect to the rest of the country, as well
as employment share in agriculture, industry, market ser-
vices, and information and communication technologies
(ICT).

Population density is used as a proxy for the agglomera-
tion of economic activity (Rodríguez-Pose & Wilkie,
2019). Counties with greater population density are more
urbanized, with urbanization being a source of knowledge
generation, diffusion and accumulation (Duranton &
Puga, 2004).

To control for social conditions, Sociali, we do not cal-
culate ‘social filter’ (Crescenzi et al., 2007), but use the
number of immigrants registered for permanent residence
from Poland and abroad, the percentage of children in
pre-school education, along with higher education
graduates.

For economic conditions, Economici, we enter the
model as a set of variables that measure different aspects
of the local economy. We include the number of registered
enterprises to capture locations in which more firms are
likely to garner more projects. We control for county
specific labour market conditions that can be related to
the attraction of Smart Specialisation investment funds.
The relationship between innovation and both unemploy-
ment and wages have been extensively discussed in the lit-
erature (Aghion & Howitt, 1994; Fagerberg et al., 1997;
Feldmann, 2013; Stiglitz, 2014). For our analysis, we use
the registered unemployment rate and average monthly
gross wage to capture labour market conditions. In order
to capture possible spillovers regarding the location of
foreign direct investments and innovative capacities of
the counties (Barrell et al., 1997; Driffield & Love, 2003;
Fu, 2008; Holland & Pain, 1998), we include the value
of foreign capital investments. Crescenzi et al. (2014)
find that foreign investments may have a tendency to clus-
ter in a limited set of locations.

To control for the fact that firms can benefit from being
located close to the administrative power, Capitali is a
dummy variable that takes the value 1 if the county is the
capital of the province, and 0 otherwise; NeighCapitali is
a dummy variable that takes the value 1 if the county neigh-
bours a capital county. The administrative reform in 1999
reduced the number of voivodeships from 49 to 16. To
account for the possible administrative effect of the old
regional capitals, we include the variables FormerCapitali
and NeighFormerCapitali, which take the value 1 if the
county was a former capital of a former voivodeship or if
it neighbours a former capital, respectively, and 0 other-
wise. The inclusion of these variables addresses the claim
that even NUTS-3 regions are often too small to encom-
pass functional urban areas (Capello & Lenzi, 2013).

Finally, m denotes regional fixed effects and 1i is the
error term. The model is estimated using a Poisson maxi-
mum-likelihood estimator to account for the fact that
some counties do not have any Smart Specialisation pro-
ject. All explanatory variables enter the model in logs,
with the exception of the dummy variables.7

Cooperation research approach
The exploration of the notion of cooperation in the context
of the ‘learning regions’ concept is the last aspect of our
research. The expected internal or external multi-learning
process among actors can occur inside incidental inter-
actions or more permanent collaboration, clustering and
networking exercises. Collaboration can be with customers,
suppliers, higher education institutions or even competitors
(Cosh et al., 2005). As the benefits arising from research
collaboration between different partners are well recog-
nized in the literature (Cunningham & Gök, 2016), they
are not discussed here. The networks seem to be more
advanced forms of research collaboration under which
more than just one project can be carried out under the
same network. It may not be directed toward the pro-
duction of innovation, but rather support development of
the competence which could lead to projects or even the
establishment of ‘efficient partnerships’ (Bloch et al.,
2019). The initiatives dedicated to the exchange of experi-
ence and establishing communication channels can be mat-
ters for the networking programmes. Furthermore,
network management can be formally constituted (Cun-
ningham & Ramlogan, 2016). Clusters are structures that
embody groups of firms and other organizations such as
‘industrial districts’, ‘new industrial spaces’, ‘regional
specialisations’ and ‘regional innovation systems’. This con-
cept is supported by research on knowledge spillovers, the
economics of agglomeration and Porter’s competitive
advantage of nations (Uyarra & Ramlogan, 2016).

In the available data set of projects, and at this stage of
our research, we can claim the existence of cooperation in
four ways. The first can come from the specificity of policy
measures that claim to support cooperation and technology
transfer from one to the others. The Partnership Agree-
ment between the European Commission and the Polish
government underlines the need of support technology
transfer through collaboration between the R&D sector
and enterprises (MIiR, 2017). This is followed by all policy
instruments, which in principle accept consortia or the sub-
contracting of some activities that support the main inno-
vations to be performed by beneficiaries.

The different location patterns of the project have been
broadly discussed in the literature. The Geography of
Innovation literature still underlines the role of proximity
and location for innovative activity. The existing research
focuses on European-level policy programmes that support
collaborative knowledge production across Europe
(Scherngell, 2013), but also at the regional level, capturing
the complex internal perspective (Broekel & Hartog, 2013;
Isaksen & Onsager, 2010; Virkkala, 2007). The key issue
for our second approach is the location of the project. In
the list of beneficiaries, project location can include one
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or multiple territorial units. Using this information, we
identify cooperation when more than one project location
is stated.

In the third approach, the notion of cooperation can be
identified by text mining techniques (Ronen Feldman,
2007) of abstracts arising from the project’s applications.
These mention the following words: partnership,
cooperation, cooperate, purchase, employment, employ and
consortium. The exact matches, in Polish, have been veri-
fied according to the context in which these words are used.
Besides, project abstracts often mention the names of
partners.

Finally, in our study the notion of cooperation is inves-
tigated through R&D procurements (Pisano, 1990). This
exploration can be based on the publicly available calls for
tenders published by beneficiaries or their formal partners
in relation to delivery of goods or services for the purpose
of the project. In principle, these calls are published on a
public database.8 The database itself was set up for the pur-
pose of respecting the principle of competitiveness. Official
guidelines provide a framework for a transparent procedure
to select the right providers at reasonable prices (MIiR,
2017), and the selection of the key subcontractor can
occur before or during the project implementation phase.

These four approaches may be used to identify inten-
tion, declaration or final evidence of cooperation, but
some concerns may arise. The first method can be very gen-
eral because some policy instruments do not force any ben-
eficiaries to cooperate, while others impose the guideline
that projects must be implemented within consortia. The
second may provide proof for the establishment of more
stable partnerships by project consortia. This kind of
cooperation may already be based on the ‘efficient partner-
ships’ concept, but could be affected by the locations of
different branches of the same entity. This issue has already

been verified as we gained access to the database, which
provides the location of all partners. The third approach,
text mining, may be affected by mismatches of selected
words – which may not be linked to the idea of collabor-
ation – and while the project’s abstract may even mention
collaboration, cooperation may never occur. The fourth
approach is sensitive to changes in how calls are published
and the implementation of some exceptions in related pro-
jects within the guidelines, so the information gathered in
this database may be incomplete (MIiR, 2015, 2016,
2017).

RESULTS

Geographical pattern of the principal locations
of projects
Figure 1 displays the territorial pattern of the principal pro-
ject locations, showing the concentration of projects in the
capitals of Polish regions and their surroundings.9 Some-
times this distribution is more balanced but it still has
the leading role of the regional centre, for example, Lesser
Poland, Podkarpackie, Silesia. In some cases, the former
capitals of voivodeship host projects as centres of specific
kinds of industries, for example, Radom, Plock (Masovia).

To check if counties with a high number of projects are
surrounded by counties that also have a high number of
projects, Figure 2 presents the Moran scatter plot (Anselin,
1996). Figure 2 plots the number of projects in the county
on the horizontal axis against the average number of pro-
jects of neighbouring counties on the vertical axis. All
areas located above the horizontal dashed line and to the
right of the vertical dashed line are considered to be coun-
ties with a higher number of projects that are surrounded by
counties that also host a high number of projects. On the
other hand, points below the horizontal dashed line and

Figure 1. Territorial pattern of Smart Specialisation projects in Poland.
Source: Authors’ own elaboration.
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to the left of the vertical axes line are counties with a low
number of projects surrounded by counties with a low
number of projects.

Warsaw and Cracow, the country’s capital and second
biggest city respectively in terms of population and R&D
capacities, host a very high number of projects and are sur-
rounded by counties with a high number of projects. Coun-
ties Warszawski, Zachodni, Piaseczyński, Wołomiński and
Pruszkowski – which surroundWarsaw – andWielicki and
Krakowski – which surround Cracow – confirm that
locations closer to the two biggest cities attract a high num-
ber of projects and learn from each other. The concentrated
number of dots around point (0,0) shows the large number
of counties with very few projects surrounded by counties
with similarly low project numbers.

Beyond the graphical evidence, the existence of spatial
autocorrelation of Smart Specialisation projects can be stat-
istically tested using Moran’s I statistic, (Cliff & Ord,
1973; Moran, 1948). The application of this test reveals a
statistically significant positive spatial autocorrelation.
The Moran I static is around 0.113, statistically significant
at the 0.01 level.10

Estimation results
Table 1 presents the estimation results of equation (1) esti-
mated using Poisson maximum likelihood and including
regional fixed effects to control for the unobserved charac-
teristic of the region.

The results show that higher innovation capacity is
associated with more projects as the estimated coefficient
for patent applications are positive and statistically significant
in all models. Since patent applications are not taken into
account when evaluating Smart Specialisation project propo-
sals, the positive effect is explained by the learning environ-
ment generated by innovation activity within the county.

The Krugman specialization index is not significant,
while the share of employment in agriculture is negative
and significant and the share of employment in industry
is positive and significant in columns (2) to (6). Crescenzi
et al. (2012) study the territorial dynamics of innovation in
China and India and obtain positive and significant effects
on specialization for China, but not for India. In a previous
study, Crescenzi et al. (2007) find no relationship between
the degree of specialization and innovation for the United
States, and identify a negative relationship for 15 EU
countries at a higher level of territorial aggregation. How-
ever, Poland is not included in this research. Our result
shows that being specialized in one sector of the economy
is not associated with more projects, rather that locations
with more activity in the industry sector attract a higher
number of projects.

The non-significance of the Krugman specialization
index should be taken with caution since this indicator
has been built using only information on employment in
five aggregated sectors of the economy – agriculture, indus-
try, market services, and information and communication
technologies, financial and insurance, and other services –
due to data availability at county level.

Population density is positive and statistically signifi-
cant, except when the share of agriculture is included in
the model in columns (3) and (5), revealing that urban
areas have greater potential to attract Smart Specialisation
projects than rural areas. This result is in line with findings
in the agglomeration economics literature in urban areas, as
cities improve the machining in the labour market and
facilitate the generation, diffusion and accumulation of
knowledge (Duranton & Puga, 2004).

Regarding social conditions, immigration is the only
factor that is positive and statistically significant. Immi-
grants may bring knowledge that is valuable for firms to

Figure 2. Smart Specialisation location of projects: Moran scatter plot.
Source: Authors’ own elaboration.
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perform more innovation activities and attract a higher
number of projects (Crescenzi et al., 2007). The lack of sig-
nificance for children’s education and higher education
graduates is due to small differences in these variables
within the same region, and regional fixed effects capture
regional differences in these factors.

The number of registered enterprises is not significant in
all models, revealing that economic size is not enough for a

location to attract more projects. To do so, firms must per-
form well in terms of innovation activities, as shown before
with the positive estimated coefficient for patents.

Wages and unemployment rates are not statistically sig-
nificant, showing that economic well-being is not associ-
ated with more projects. Foreign capital investment is
positive and slightly significant, suggesting that counties
attracting more projects are also attractive to foreign

Table 1. Estimation results.
(1) (2) (3) (4) (5) (6)

Patents 0.240*** 0.239*** 0.233*** 0.234*** 0.231*** 0.235***

(0.067) (0.068) (0.065) (0.070) (0.068) (0.070)

Krugman specialization −0.058 0.016

(0.073) (0.079)

Share of agriculture −0.237*** −0.214***
(0.081) (0.082)

Share of industry 0.345*** 0.325*** 0.351***

(0.112) (0.111) (0.117)

Share of market services 0.143 0.072 0.145

(0.144) (0.149) (0.144)

Population density 0.219*** 0.235*** 0.043 0.216*** 0.064 0.211***

(0.058) (0.060) (0.087) (0.059) (0.083) (0.062)

Immigration 0.799*** 0.793*** 0.837*** 0.792*** 0.834*** 0.794***

(0.072) (0.071) (0.076) (0.077) (0.082) (0.077)

Children education 0.309 0.236 0.501 −0.315 −0.034 −0.307
(0.581) (0.586) (0.590) (0.635) (0.661) (0.634)

Graduates 0.005 0.004 −0.003 0.003 −0.004 0.004

(0.019) (0.019) (0.019) (0.019) (0.019) (0.019)

Enterprises 0.030 0.028 0.042* 0.009 0.024 0.009

(0.024) (0.024) (0.024) (0.024) (0.024) (0.024)

Unemployment rate −0.112 −0.138 −0.021 −0.165 −0.073 −0.158
(0.121) (0.130) (0.119) (0.119) (0.122) (0.127)

Wage 0.235 0.251 −0.048 0.243 −0.003 0.238

(0.343) (0.337) (0.359) (0.337) (0.350) (0.338)

Foreign capital investment 0.057** 0.057** 0.048** 0.042* 0.035 0.042*

(0.023) (0.023) (0.024) (0.023) (0.023) (0.023)

Capital powiat 0.438** 0.445** 0.382* 0.594*** 0.528** 0.595***

(0.217) (0.219) (0.215) (0.230) (0.230) (0.230)

Neighbour to capital powiat 0.131 0.120 0.052 0.064 0.010 0.066

(0.179) (0.177) (0.183) (0.176) (0.179) (0.176)

Former capital powiat −0.203 −0.195 −0.232 −0.199 −0.222 −0.201
(0.199) (0.201) (0.194) (0.201) (0.195) (0.200)

Neighbour to former capital −0.078 −0.062 −0.051 −0.034 −0.015 −0.038
(0.132) (0.131) (0.137) (0.132) (0.136) (0.132)

Constant −5.409 −5.296 −4.277 −1.924 −1.694 −1.889
(4.215) (4.190) (4.251) (4.481) (4.517) (4.492)

Region fixed effects Yes Yes Yes Yes Yes Yes

Observations 378 378 378 378 378 378

R2 0.962 0.962 0.963 0.964 0.965 0.964

Notes: Robust standard errors are shown in parentheses. The dependent variable in all models is the number of projects. R2 is computed as the squared
correlation coefficient between the observed number of projects and the number predicted by the model.
***, ** and *Significance at the 1%, 5% and 10% significance levels, respectively.
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investors, due to the tendency of foreign investment to
‘cluster’ in a limited set of locations (Crescenzi et al., 2014).

Being a regional capital is positively associated with a
higher number of projects. This result is explained by
agglomeration effects, the investment attractiveness of
these counties, and the possible benefits of being closer to
the administrative power. However, this effect is geo-
graphically limited to the capital, as neighbour locations
do not benefit enough from the spillover effects related to
being closer to the administrative power. The former capi-
tals of voivodeships do not receive a higher number of pro-
jects per se, showing that these locations may have lost their
socioeconomic position (Śleszyński, 2018).

Envisage of cooperation
From the policy mix perspective, particularly in terms of
supporting networking, technology transfer and univer-
sity–enterprise cooperation, clusters and the voucher
scheme, we identify six categories of intervention by the
ESIF to be applicable under Thematic Objective I:

. 060 Research and innovation activities in public research
centres and centres of competence, including networking.

. 061 Research and innovation activities in private
research centres, including networking.

. 062 Technology transfer and university–enterprise
cooperation primarily benefiting SMEs.

. 063 Cluster support and business networks primarily
benefiting SMEs.

. 064 Research and innovation processes in SMEs
(including voucher schemes, process, design, service
and social innovation).

. 065 Research and innovation infrastructure, processes,
technology transfer, and cooperation in enterprises
focusing on the low carbon economy and resilience to
climate change.

Under these categories, we identified 3212 projects (out of
4276, 75.12%) that may consider different forms of
cooperation as an approach to achieve the innovative objec-
tives of beneficiaries. They include 1044 innovation vou-
chers, 340 pro-innovation supporting services, 67 applied
research projects and 52 of Regional Science and Research
Agendas. The identification of the notion of cooperation in
projects of consortia between the different principal
locations of projects, which is based on the information
of principal project location coming from the list of bene-
ficiaries in our data set, reveals 188 projects (out of 197 con-
sortia, 95.43%, and a total of 4276 total, 4.40%) of principal
multi-locations at county level. A total of 48.40% of these
are located in two different regions, whereas 40.42% are
situated in the same region. The remaining projects are
located in three, four, five, eight and even 16 regions.
Among counties participating in these projects, Warsaw is
the most frequent location, then Cracow, Poznan, Wroc-
law, Gliwice, Gdansk and Katowice. It is more common
that the projects funded from the national level have an
interregional dimension, while those funded from the
regional perspective are mainly internal.

The third approach, text mining, allows us to identify
the notion of cooperation from the description provided
by the projects’ abstracts included in the list of beneficiaries
in our data set. Following this approach, we identify 791
(18.50%) projects that mention different forms of external
cooperation.

The last approach, based on R&D procurements
published in the public database, enabled us to identify
2080 projects (46.64%). In those, we identify 33,137
procurement tenders for delivery goods or services
from mid-December 2015 to mid-January 2020. In
4925 tenders (14.86%) we find no information about
the outcome of the calls, whereas 5353 tender pro-
cedures (16.15%) were declared as not having been suc-
cessfully concluded. In most tenders, 22,859 (69.98%),
we found information about the bidders and the win-
ning bid, as well as reasons why the delivered proposal
was not accepted. Necessary information for our analysis
should include the name of the bidders, address and
proposal cost. The information regarding the con-
clusions of procurement tenders seems to be inconsistent
in this sense. Due to some personal data protection
rules, the information is not publicly available. Never-
theless, moving in this direction, we could observe the
locations of 28,442 bidders. We identify Polish firms,
foreign companies, branches of foreign companies
affiliated in Poland and individuals carrying out
business-related activities. The main identified bidders
come from Poland – Warsaw, Poznan, Gdansk, Cracow,
Lodz and Wroclaw – and countries such as Germany,
the United States, the UK, South Korea and China.

The procurements were classified according to common
procurement vocabulary (CPV) codes; this is a system of
classification for public procurement. There were 2416
types of code used and 42,003 individual codes identified
in 33,137 procedures, which amounted to 1.26 codes for
everyone. The top 20 most frequent are:

. The purchase of R&D+I project relevant equipment and
machinery such as laboratory, optical and precision
equipment (excluding glasses) (2673), laboratory pip-
ettes and accessories (773), Industrial machinery (702),
machines and apparatus for testing and measuring
(556), checking and testing apparatus (402), electronic,
electromechanical and electrotechnical supplies (339),
and electrical machinery, apparatus, equipment and
consumables, and lighting (321).

. Providing R&D services and related consultancy ser-
vices (2611), research and experimental development
services (979), research services (590), and R&D consul-
tancy services (318).

. Delivery of laboratory materials such as chemical
reagents (2399), laboratory reagents (1418) and chemi-
cal products (1077).

. ICT solutions such as software packages and infor-
mation systems (635), computer equipment and
supplies (345), and information technology services:
consulting, software development, internet and support
(335).
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. Other materials such as steel (476) and plastic products
(421).

. Construction work (368).

The four approaches we used do not allow us to provide
a detailed picture of the cooperation levels in all projects
discussed here, given the limitations of each, as previously
explained; however, it clearly highlights the policy push
and some evidence of such cooperation in the territorial
context.

DISCUSSION AND CONCLUSIONS

Our empirical analysis, based on grant-supported R&D+I
projects from the ESIF, confirms the concentration ten-
dency of Smart Specialisation projects in urban areas.
The main Polish cities seem to build critical mass in
terms of population, entrepreneurial potential and size of
innovative activities. The concentration of human, financial
and organizational resources in cities generates a good
environment in which to conduct innovation activities
(Weresa & Kowalski, 2019). This environment facilitates
matching in the labour market between employers and
employees, and the generation, diffusion and accumulation
of knowledge (Duranton & Puga, 2004).

These results are in line with findings of recent studies
on the investment attractiveness of Polish territories. This
research confirms that urban agglomerations are attracting
more R&D+I projects than rural areas. There is a division
between prosperous, attractive large cities and rural areas
that are less appealing for investors. The increasing urban-
ization of neighbouring rural areas has led to the enlarge-
ment of the suburban zones of large cities that play
production and service functions. In the period 2008–15,
the most attractive investment municipalities are Wars-
zawa, Katowice, Cracow, Lodz, Poznan, Szczecin and
the Tricity – Gdansk, Gdynia, Sopot (Godlewska-Maj-
kowska, 2018). With respect to institutional capacities,
the big Polish cities are equipped with more universities,
R&D institutions and intermediary bodies (Bąkowski &
Mażewska, 2018), producing a significant national research
output, the objective of which is to support innovative and
entrepreneurial processes.

The associated factors explaining the number of pro-
jects identified in our econometric models contribute to
the debate on regional and national innovative capacity
determinants (Furman et al., 2002). Local characteristics
such as population density, industry share, immigration
and attraction of foreign capital investment are positively
associated with the implementation of Smart Specialisation
projects. These results are in line with the literature on
agglomeration economies (Crescenzi et al., 2007, 2014;
Duranton & Puga, 2004).

In the analyses of cooperation, we limit our study to dis-
cuss four possible ways to investigate cooperation at project
level. We do not test aspects of the absorptive capacity of
beneficiaries to absorb creative, learning and management
skills (Cohen & Levinthal, 2000). These aspects are left
for future work.

On the one hand, the implementation of the competi-
tiveness principle, which forces beneficiaries to adopt a
transparent procedure when selecting potential partners
to carry out research and innovative activities, may deter-
mine (1) the role of local clusters and networks in order to
promote competitiveness of firms and regions (Asheim,
1996; Morgan, 1997), (2) innovation as socially and terri-
torially embedded (Lundvall & Johnson, 1994), and (3)
that learning regions as a regionally based development
coalition may be reduced. But, on the other hand, this
competitive approach may help to set up distributed
knowledge networks and non-local relations (Asheim,
2012).

Smart Specialisation is expected to be a very inclusive
process, not only at the level of strategy design but also
during its implementation phase. Our findings show
that there is still a need to expand this inclusion in the
territorial sense, either by the revision of the S3 domains
in order to expand their spatial dimension or by the
improvement of the implementation mechanisms sup-
porting the development of S3 domains in less attractive
and active territories. The key policy question is whether
it is worth doing so because the expectation of the total
involvement of all regional stakeholders in innovative
processes may be perceived as a utopia. Nevertheless,
this should be explored within the monitoring and evalu-
ation system.

The observed territorial pattern in the number and
capacity to implement Smart Specialisation projects may
have important political implications. The sense that
there is a lack of opportunities and future prospects gener-
ates a feeling of being left behind in some places, and
people living in these locations use the ballot box to take
revenge against politicians by voting for Eurosceptic politi-
cal parties (Dijkstra et al., 2020; Rodríguez-Pose, 2018).
This territorial divide generates a geography of discontent
against national political leaders and the EU (Dijkstra
et al., 2020; McCann, 2020). In the case of Poland,
using data from the 2015 Polish parliamentary election,
Marcinkiewicz (2018) finds that the urban–rural divide
offers the best explanation of spatial differences in electoral
results. As observed in our results, if grant-supported R&D
Smart Specialisation projects continue to agglomerate in
large urban areas, the urban–rural divide will increase, lead-
ing to greater discontent in the areas left behind. This may
challenge the effectiveness of the European Cohesion Pol-
icy and ESIFs.

The main limitation of our research is the fact that the
database of projects is not complete since an important
amount of funds have yet to be allocated. However, our
research results could be used for policy change in terms
of widening the participation of less developed areas. Fur-
thermore, the implementation process of programmes
referring to Smart Specialisation is not equal in terms of
place. There are regions that implement their pro-
grammes slower or some decide to change the allocation
of funds dedicated to entrepreneurial beneficiaries
towards ideas supporting their need of a more capacity-
building nature.
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In terms of directions for future research, the update of
this exercise at the end of the implementation programme
is possible. However, we do not expect the results to
change significantly. In addition, the analysis performed
in this paper can be replicated in other countries. The
analysis of cooperation could be further explored using
qualitative methods, especially for more detailed analysis
concerning cooperation between companies and the aca-
demic sector or partners from different regions. It would
also be valuable to identify some networks and their
links to other sources of funding, such as Horizon 2020
or national funds.
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NOTES

1. €355.1 billion has been dedicated to Cohesion Policy
for the period 2014–20. It is available from three funds:
The European Regional Development Fund (ERDF),
the Cohesion Fund (CF) and the European Social Fund
(ESF). These funds, together with the European Agricul-
tural Fund for Rural Development (EAFRD) and the
European Maritime and Fisheries Fund (EMFF), consti-
tute the ESIFs. For more information, see https://
cohesiondata.ec.europa.eu and https://ec.europa.eu/
regional_policy/en/funding/available-budget/.
2. Data were gathered on 3 September 2018.
3. Table C1 in Appendix C in the supplemental data
online illustrates the distribution of national and regional
policy mix instruments.
4. See Table C2 in Appendix C in the supplemental data
online.
5. See Appendix A in the supplemental data online for a
further explanation.
6. We add 1 to the number of patents before taking the
logs to avoid dropping those observations with zero
patents.
7. See Table C3 in Appendix C in the supplemental data
online for summary statistics of the variables included in
the model.
8. The Polish database Baza Konkurencyjności.
9. See Table C4 in Appendix C in the supplemental data
online for the list of the top 20 counties.
10. See Appendix B in the supplemental data online for
technical details.
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