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Abstract. The purpose of the article is to define the material, institutional, and intellectual infra-
structure of a region and identify the innovative processes that determine its creation. Our main 
research hypothesis is that the processes that influence the creation of a region’s infrastructure deter-
mine a region’s competitiveness as well. To verify these premises, we conducted a study among the 
residents and employees of a municipality. The research employed deductive and inductive methods 
and a qualitative analysis was performed. Pearson’s linear correlation coefficient and factor analysis 
(inference based on the modal and median values) were used in the study. The research verified 
the hypothesis that innovative processes influence the creation of a region’s infrastructure and that 
innovative processes in the studied region exhibit low dynamics, which is caused by financial and 
psychosocial barriers. The important role of social leaders in municipalities was identified as well, 
above all as regards building civic society and social activity. The added value of the article is three-
fold: the developed model of infrastructure construction in the material, institutional, and intellec-
tual dimensions of a region; recommendations for the investigated municipality; and a structured 
questionnaire that, together with the model, can be used for research in municipalities.
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Introduction 

Sustainable regional development is a problem for many researchers because rather than 
being uniquely defined, it is determined by various factors (Romao & Neuts, 2017). Deter-
minants of regional development have been grouped in the literature according to different 
concepts. The first group includes factors determining a region’s ability to respond to external 
changes (e.g., through the use of EU funds). The authors focus on regional planning from 
development control to the presentation of regional policy procedures (Hausner, Kudłacz, 
& Szlachta, 1998). The second group includes determinants distinguished by such factors as 
economic, social, spatial, ecological, local, technical, and technological. These distinguishing 
factors, directly and indirectly, stimulate regional development (Rowe, 2019). Public admin-
istration is also listed by some as a determinant of regional development (Kotnik & Kovac, 
2018; Sunina & Rivza, 2016).

Municipal managers often seem to think that the presence of large industrial plants or 
large area networks in a municipality or the pursuit of aggressive environmental services im-
proves the region’s competitiveness (Baula, Galaziuk, & Zelinska, 2017). Yet, it should be em-
phasized that a municipality’s material (natural resources, technological resources, property), 
institutional (institutions, investments, undertaken and completed activities), and intellectual 
(intellectual capital, social capital) infrastructure has a significant impact on the quality of 
life, providing its inhabitants with clean air, the qualities of nature, and the support of na-
tive enterprises. With these resources (which are specific and relatively rare), regions may 
compete with other regions that have sought development in various industries (Raszkowski 
& Bartniczak, 2018). It is, therefore, important for managers to focus on the design and 
development of the material, institutional, and intellectual infrastructure that their residents 
desire (Dos Santos, 2007). The material infrastructure of a region is formed by the region’s 
natural (environmental), material (property), and technological resources (tools, means of 
work). The institutional infrastructure includes activities undertaken by the parents and in-
stitutions together with investment skills and operational programs. The third infrastructure 
is the intellectual infrastructure. Elements in this group are difficult to identify and measure 
because they are built on intellectual and social capital. A significant source of these types of 
infrastructure is the innovation process that is more than just innovation: it requires gaining 
both strategic and competitive advantage over other regions (Baula et al., 2017) and contrib-
uting to a change in an organization’s behavior and values – that is, its organizational culture 
(Sanchez-Carreira, Penate-Valentin, & Varela-Vazquez, 2017). Innovation processes are a 
valuable source of competitive advantage, but they require entrepreneurial behavior (Da-
vids & Frenken, 2018). Entrepreneurship is one of the determinants of the intellectual and 
institutional infrastructure in an organization (Agovino, Aldieri, Garofalo, & Vinci, 2017).

This is why the primary objective of the paper is to analyze the influence of innovation 
processes on the shaping of the local material, institutional, and intellectual infrastructure. 
The study focuses on the Myslenice Municipality (Malopolska Voivodeship, Poland) in order 
to demonstrate how these types of infrastructure are shaped and affected by innovation pro-
cesses. The following specific objectives were devised to reach the primary objective:

 – To identify innovation processes in the creation of material, institutional, and intel-
lectual infrastructure.
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 – To determine the dynamics of such innovation processes. 
 – To identify the extent of implementation of new solutions (innovation) in the mate-
rial, institutional, and intellectual infrastructure.

The results of the study will help develop a model approach to innovation processes that 
determine the shaping of the local material, institutional, and intellectual infrastructure.

1. Research area and methods

1.1. Research area

The article assumes that the situation regarding the examined types of infrastructure is simi-
lar in most municipalities in Poland, i.e., few municipalities create infrastructure and imple-
ment innovation processes. The study subject is the Municipality of Myslenice, the ninth 
municipality in Malopolska in terms of the socio-economic development. The Myslenice 
municipality would rank higher if not for the fact that its average annual indebtedness in-
dicator for communal budgets for 2014–2016 was high (96.5%). Such indebtedness results 
from the high level of utilization of EU funds, which require the own contribution of the 
municipality. It is worth mentioning at this point that the Municipality of Myslenice was the 
fourth municipality in Malopolska as regards the use of EU funds in 2016. It was selected as 
a representative example, which can be used to create a model for other municipalities due to 
is high ranking positions. However, before the municipality was selected, pilot studies were 
carried out in the form of interviews with public administration employees who know the 
subject. The pilot studies were aimed at verifying the Myslenice municipality as a research 
area. Myslenice is an urban-rural municipality in the Lesser Poland Voivodeship, south Po-
land. The surface area of the municipality is 153.7 km² with 43.411 residents.

1.2. Methods

The research structure was based on the use of qualitative methods. The cause and effect 
explanation procedures were used as leading tools. Among various sources of information, 
the method of conducting primary research (observations, interviews) and information from 
secondary sources were used. The research had two phases. The diagram of the study process 
is presented in Figure 1.

The first stage of the study involved literature research to formulate the primary goal 
and specific objectives. The second stage focused on the definition of the local material, 
institutional, and intellectual infrastructure based on the literature research. The third stage 
identified innovation processes and dependencies between the innovation process and the 
creation of the local material, institutional, and intellectual infrastructure based on the lit-
erature research, observations, and interviews. At the fourth stage, the authors drafted survey 
questionnaires supplemented by an interview. The studies were aimed at diagnosing and 
analyzing the use of innovation in the shaping of the local infrastructure and the measure-
ment of the impact of innovation processes on the local development. The fifth stage was a 
discussion and the sixth, final, stage of the study involved analysis and assessment of collected 
information in order to formulate the model of local infrastructure creation. Recommenda-
tions were composed in this stage.
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To verify these premises, we conducted a study among the residents, employees of the 
Myslenice municipality, and their managers. The research was carried out in two stages. In 
the first stage, interviews with experts were conducted to verify questions in the question-
naire. The interviews involved people working in the municipal office. Thirteen people took 
part in the interviews. It is 10% of the employees of the municipal office. When the first 
stage of the research was completed, the second stage was started. After the questions for the 
research questionnaire were prepared, studies were conducted among residents and people 
working in the municipal office. The minimum size of the sample was determined by the 
following formula (Szreder, 2004, p. 120):
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where: N – the size of the population to which the study relates (inference); p – the confi-
dence level for the results; f – the size of the fraction; d – the statistical error.

The sample size was 71 employees of the municipal office and 239 people living in the 
Myslenice municipality (25.300 residents) with a 90% confidence level, 0.5 fraction, and a 
statistical error rate of 5%. The questionnaires were delivered to 100 respondents working in 
the municipal office and to 500 residents. The return of correctly filled questionnaires was 
90 pieces.

The added value of the article is the model of infrastructure construction in the mate-
rial, intellectual, and institutional dimension along with recommendations for the Myslenice 
municipality.

2. Material, institutional, and intellectual infrastructure  
and local, sustainable development

A region is defined as a special kind of territory that shares common material, economical, 
functional, social, and even symbolic values (Rowe, 2019). The completeness and complexity 
of these values make the perspective for sustainable development of the given region taking 
into account the material and non-material specifics of nature, economy, and people in the 

Figure 1. Stages of the study process (source: own work)
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area (Romao & Neuts, 2017). The immanent feature of the region is its development, or the 
ability to make changes (Diebolt & Hippe, 2019) in the political, economic, cultural, techno-
logical, or environmental dimensions (Indus, 2018).

Regional development can be defined as a steady increase in the standard of living and 
the economic potential of a large territorial unit (Lewandowska, Stopa, & Humenny, 2015; 
Marynych, 2017). According to this approach, regional development can be considered in 
terms of quantitative and qualitative changes. Local development refers to changes taking 
place in a municipality or district. Still, according to many authors, this is a very complex 
concept, as it is sometimes defined differently (Marynych, 2017). After the country’s three-
tier administrative division was introduced in Poland in 1999, regional development was 
recognized as a process of change that takes place in municipalities, cities, and counties. Local 
development in Poland as a socioeconomic category is not widely understood in scientific 
research, nor is there a long-standing tradition for it in the economic sciences. This category 
of development cannot, however, be regarded a complete novelty as local community ac-
tions or the rational use of local resources have always been present in the activities of local 
government units (Kotnik & Kovac, 2018).

Regional development factors are those components and properties of regions and their 
environments, and the events that take place within them, that lead to the transition from 
simpler, less perfect regions to more complex and better forms or states (Głuszczuk, 2011). 
The impact of these factors can be compared to an infinite chain of causes and effects: ev-
ery positive change (effect) has its origin (cause), and the effect creates new conditions in 
which the same or other causes initiate a sequence of events to open the premises for further 
transformations. In this process, several interrelated causes can be distinguished, the most 
important of which is the set of determinants of regional development. These determinants 
are classified in various ways, but in verifying their systematics, it is difficult not to account 
for the multifaceted nature of regional development (Głuszczuk, 2011).

Based on the literature analysis (Gawroński & Prus, 2015; Popov, Omonov, Naumov, & 
Veretennikova, 2018; Raszkowski & Bartniczak, 2018), Figure 2 shows the determining fac-
tors for regional development ordered by three dimensions of the infrastructure (material, 
institutional, and intellectual). 

By analyzing the determinants of regional development, we see that the factors presented 
are interweaving and mutually conditioned. Individual factors outside the structure of the 
region cannot be considered separately, as they may indeed present an opportunity for the re-
gion; whether they will be used properly depends on the decision-makers. For these reasons, 
the size and multiplicity of determinants of regional development in the global approach 
prompt an attempt to classify them in three infrastructural dimensions (groups), which are 
presented in Figure 2. 

As shown in Figure 2, the material, institutional, and intellectual types infrastructure are 
interrelated and conditional; local (regional) development cannot be viewed by isolating any 
one infrastructure. The presented determinants can be classified into two groups as quantita-
tive factors, also called resources, and qualitative, also referred to as efficiency. Quantitative 
(resource) factors refer to objectively existing resources in the region, derived from natural 
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conditions and resulting from historical development (Indus, 2018). So, the first area is the 
material infrastructure of a region, which is formed by the region’s natural (environmental), 
material (property), and technological resources (tools, means of work). Such quantitative 
factors undoubtedly have a significant impact on the development of the region as they are 
the primary source of its resources and wealth (Raszkowski & Bartniczak, 2018). 

The second area, the institutional infrastructure, includes activities undertaken by the 
parents, institutions (places where people meet and use specific services to meet their needs, 
such as schools, health centers, churches, day centers, social organizations, community cen-
ters, markets), and skills relevant to investments and implementation of EU Operational 
Programs. The quality of life of the local community depends on the number, diversity, and 
efficiency of institutions. 

The third area is the intellectual infrastructure. Elements in this group are challenging 
to identify and measure because they are built on intellectual capital (the value of ideas and 
broadly understood knowledge) and social capital (attitudes, social awareness, skills, and 
qualifications). According to Coleman, social capital is a society that is characterized by 
trust, norms, and relationships through which management efficiency is enhanced (Cole-
man, 1988).

When referring social capital to the region’s intellectual infrastructure, attention should 
be paid to combining social capital with civic engagement (Romao & Neuts, 2017). As an 
example, we might distinguish the attitudes of citizens who are willing to sacrifice their time 
and money in good intentions and those who function in social isolation.

Figure 2. Determinants of regional development in three dimensions of infrastructure  
(source: own work)
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According to Fukuyama (2001), the main benefit of social capital is the reduction of 
transactional costs – that is the cost of contracting or formal action. At the same time, social 
capital contributes to the functioning of a healthy civil society and the creation of groups 
and associations between the state and the family, whereas its absence causes social dys-
functions and may lead to the lack of or reduction in economic development (Sierocińska, 
2011). As outlined by extensive research, the growth or decline of social capital is effected by 
the spatial organization of the urban or rural environment. The community interaction and 
neighborhood communication facilitating planning and urban design of towns and other 
human settlements facilitate the growth of social capital (Mason, 2010). On the other hand, 
the loss of local or regional identity in the way urban environment is organized reduces 
human interactions and thus brings the social capital to the decline. Community design 
facilitates the growth of social capital and by this creates a more favorable economic climate 
in the community as it facilitates social and cultural integrity and supportiveness, shared 
facilities, and resources (Peiro-Palomino, 2016). Thus, when referring to social capital within 
the intellectual infrastructure of a region, attention should be paid to its connection to civic 
engagement, through which arise informal social networks that choose to sacrifice their time 
and money for the good of the society, as opposed to those who prefer to function in social 
isolation (Bjørnskov & Méon, 2013).

As regards social capital for local (regional) development, we focus on three dimensions: 
effective solutions in formal activities, the intellectual capital of office workers, and the intel-
lectual capital of residents and investors. Social capital consists of attitudes, skills and social 
awareness and on the other hand, it is intellectual capital understood as the value of ideas. 
The intellectual infrastructure of the region will, therefore, be built on trust, social bonds, 
information flow, social activity (cultural potential, attitudes, values), local identity, com-
munity organization, and social leaders (Głuszczuk, 2011). The material and institutional 
infrastructure is very important for regional development, but it primarily depends on the 
intellectual infrastructure.

To summarize this section, the ability to create and maintain competitive advantage de-
pends on the so-called development resources (Esmaeilpoorarabi, Yigitcanlar, Guaralda, & 
Kamruzzaman, 2018), including physical (natural) capital, institutional capital (management 
and management skills), intellectual capital (knowledge and value of ideas), and social capital 
(attitudes, public awareness, skills, and qualifications) all of which are closely related and mu-
tually reinforcing. The material and institutional infrastructure is very important for regional 
development, but above all depends on the intellectual infrastructure (Coleman, 1988). The 
material infrastructure consists of natural, material, and technological resources used ef-
fectively by those in charge of local (regional) development. The implementation of modern 
technologies is of great importance in this area. The institutional infrastructure is actions 
taken by head administrators to foster regional development and the way head officers man-
age public institutions. The creation of the institutional infrastructure should be character-
ized by the implementation of New Public Management. The intellectual infrastructure is the 
intellectual capital (knowledge and value of ideas) and social capital (attitudes, social aware-
ness, skills, and qualifications). Actions taken regarding the intellectual infrastructure may be 
related to the concept of good governance (Yu, 2018). When this principle is implemented to 
a large extent, it contributes to the social confidence in actions taken by the administration. 



Technological and Economic Development of Economy, 2019, 25(6): 1232–1258 1239

Successful implementation of the principle of good governance is of key importance also 
from the point of view of building state’s potential to create good conditions for the growth 
of civil society and entrepreneurship (Ministry of Regional Development [MRD], 2008).

The shaping of the types of infrastructure mentioned above requires modifying processes, 
products, techniques, and methods of operation that are perceived by the entire organiza-
tion as new and progressive in a given field and lead to the increase of the efficiency of 
using resources at its disposal. Such activities are nothing more than broadly understood 
innovations. In the economic literature, the concept of innovation often refers mainly to the 
first applications of a given solution, whereas Pajestka (1975) believes that it does not matter 
whether products or technologies (as production methods) are known elsewhere; innovation 
is not only what is an absolute novelty on a global scale, but what is new to a given society 
(Pajestka, 1975). Thus, the next step will focus on the description of innovation processes at 
the local level.

3. Specification of innovation processes at a local level

The role of innovation in socioeconomic development was recognized by Friedrich List at the 
end of the nineteenth century. It was again taken up by Schumpeter (1934), whose valuable 
contribution to the development of the innovation theory and its role in economic devel-
opment is the concept of innovation, whereby key innovations emerge cyclically and form 
the driving force of development. Technological innovations as an exogenous development 
factor have also emerged in the neoclassical model of development (Churski & Dominiak, 
2014). This model, which Dominiak and Churski (2012) based on Michael E. Porter’s model, 
consists of three phases: development driven by key factors of production; investment-driven 
development; and innovation-driven development, including global competition and the cre-
ation of new technologies.

The innovation process is the emergence, maturation, and dissemination of new solu-
tions, as well as their practical use, which produces specific economic and social effects (Sau-
banov, Nikolaev, & Beliakin, 2017). The course of the innovation process can be compared to 
the life cycle of an organization (product, technology), which coincides with the four stages 
of arising, growth, maturity, and decline (Adizes, 1988).

When analyzing the trend of the life cycle of the innovation process, it can be noted that 
the process begins with an idea (the phase of the idea characterizes the phase of creation in 
the life cycle), then the process goes through the  designing new solutions stage that can be 
technology, services, and even management. The next stage in the life cycle of the innovation 
process is the launch (dissemination, diffusion) that is the introduction of a new solution. The 
second and third stages characterize the organizational growth stage, which means that the 
indicators should change (e.g., GDP per capita, the level of social growth, the level of unem-
ployment, employment in administration). The next stage is the imitation. Other organiza-
tions implement similar solutions (learn), which results in saturation with a new solution. It 
is very important at this stage to see that others are learning and applying similar solutions. 
To see saturation with a new solution should facilitate a fresh start from scratch, that is, a 
return to the idea phase. As stated by Adizes (1988), the disappearance of entrepreneurship 
and innovation causes the organization to collapse. The same applies to the implementation 
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of innovation in a municipality, which must preserve the ability to change and implement 
new solutions if it wants to develop (Churski & Dominiak, 2014). The maturity phase in the 
innovation process is the moment when a decision should be made to re-implement new so-
lutions, and it is useful to use the model of innovative processes in a municipality (Figure 2). 
If no action is taken, no new ideas are submitted, the innovation will enter a phase of decline. 
A failure to implement new ideas will result in the organization’s decline. It is important to 
pay attention to the fact that ideas can be reported and implemented all the time regardless 
of the phase of the innovation (Adizes, 1988; Bleicher, 1992, 1994; Greiner, 1972; Quinn & 
Cameron, 1983).

As indicated above, innovations are among the key processes in an organization. Without 
introducing new products or modifying production processes, the organization is not able to 
survive regardless of whether it is a company, association, or a municipality. For these rea-
sons, in order to offer an answer to the question about the influence of innovation processes 
on the creation of the material, institutional, and intellectual infrastructure, Figure 3 presents 
a model of these relationships. 

The model presented in Figure 3 is a very important solution when the innovation pro-
cesses in the municipality or region are in the phase of maturity or decline, or when they 
are not completely visible. An analysis of the relationships shown in Figure 2 reveals that 
the creation of the material, institutional, and intellectual infrastructure determines regional 
development and is strictly dependent on innovation processes. The innovation process starts 
with the creation and submission of ideas and leads to the selection of an idea and its imple-
mentation. Specifically, the process begins at stage I, when a decision is made to introduce an 
idea – a solution to a problem – that should be accepted by the social system and the people 
affected. If the solution is accepted, stage II occurs, in which information on the implementa-
tion of the idea is acquired and the decision to accept or reject the idea is made. If the idea 
is discarded, the process reverts back to stage I; if it is accepted, stage III begins. This stage 
involves the collection of additional information, corrections, employee change, acquisition 
of new skills and habits, and stabilization of the social system. This model is paired with the 
information with which it creates the ecosystem; in other words, it cannot build the material, 
institutional, and intellectual infrastructure without information (in principle, knowledge, 
or adequately used information). On the one hand, the information is collected from the 
environment and used; on the other hand, it is transmitted to the environment in the form 
of messages and analyses of regional development and its determinants.

According to Figure 3, if the analyzed types of infrastructure are well developed in a 
region, innovation processes are only natural there, which is reflected in regional develop-
ment. The article assumes that innovation processes affect the shaping of the infrastructure 
because according to the Ministry of Regional Development, governance standards in Po-
land are significantly behind other European and global states in terms of the implementa-
tion of good governance principles. Governance performance measured by the quality of 
civil service and its independence from political pressure, quality of creation and implemen-
tation of policies, and the credibility of government commitment to the implementation 
of the policies indicate institutional weakness in Poland in this area compared to the EU 
average (MRD, 2008). 
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4. Results

The authors conducted their study in the Myslenice municipality to achieve the primary ob-
jective and specific objectives. The study involved a questionnaire that consisted of three parts 
(background of the interviewee, questions about the influence of innovation processes on 
the creation of regional infrastructure and on regional development and the questions based 
on a five-point Likert scale). The first part focused on the background of the interviewee. It 
facilitated a precise definition of the investigated group. Among the 100 respondents, 40% 
were public administration officers (municipality officers, local officers, headmasters, and 

Figure 3. The dependencies between innovation processes and the material, institutional,  
and intellectual infrastructure in a region (source: own work)
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teachers  – PA) and 60% were residents (R). Forty-one per cent of them declared higher 
education, 35% secondary education, 15% vocational education, and 9% a bachelor degree. 
It was important to identify the sample population because later in the study, correlations 
were analyzed between responses and the education background and between responses and 
the subgroup: public administration and respondents. There was no correlation between the 
level of education and responses, but there were differences in responses between officers and 
residents. They are discussed further in the study. 

The second part of the questionnaire contained questions about the influence of innova-
tion processes on the creation of regional infrastructure (material, institutional, and intellec-
tual) and on regional development. This part of the questionnaire included questions about 
the inhibitors of innovation processes. The possible responses here were yes, no, I don’t know. 
The results are shown in Figure 4.

According to Figure 4, local innovation processes are limited by financial barriers, affect 
regional development, and managers should use innovation processes to create infrastructure 
(a significant majority of positive responses). The responses did not offer an unambiguous 
answer whether those in charge of municipalities create the infrastructure based on innova-
tion processes and whether the psychosocial aspect is a restraint for local innovation pro-
cesses (about 40% of the respondents neither agreed nor disagreed with the statement, 40% 
of the respondents believed the psychosocial aspect is not a barrier for innovation processes, 
and 40% of the respondents believed managers to create the infrastructure based on in-
novation processes). The responses did not facilitate an unambiguous conclusion regarding 
psychosocial barriers or whether managers in public institutions use innovation processes 
to create infrastructure. 

As was mentioned above, the second part of the questionnaire included a question about 
the dynamics of innovation processes in the investigated region. The respondent data section 
contained a question about the dynamics of innovation processes in the investigated region. 

Figure 4. Local innovation process restraints and their influence on the development of a region 
(source: own work)
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The respondent selected one response from among the following: Very high dynamics, high 
dynamics, average dynamics, low dynamics, very low dynamics. Fifty-five percent of the re-
spondents described the innovation processes in the municipality as having average dynamics, 
19% as high dynamics, 8% as very high dynamics, 6% as very low dynamics, and 2% as low 
dynamics (90% of the respondents who worked in public administration believed the dynam-
ics of the innovation processes in the region to be average and 10% indicated low dynamics).

To summarize the results, regional managers should implement innovative processes in 
their regions. As for the barriers to implementing innovative processes, attention should be 
paid to attracting financial resources, raising awareness, and shaping psychosocial determi-
nants (e.g., changes in leadership, incentive systems, stimulation of innovation or changes) 
of innovation processes.

The third and final part of the questionnaire consisted of questions based on a five-point 
Likert scale. The questions for the questionnaire were prepared based on the literature study. 
They concerned local innovation (new solutions) in the material, institutional, and intel-
lectual infrastructure, and were divided into three groups. As the material infrastructure 
was defined as the use of natural, material, and technological resources, the questions in this 
part of the questionnaire concerned the introduction of new technological solutions and the 
creation of technology. The institutional infrastructure was defined as new solutions in the 
area of management (the implementation of the New Public Management). Hence this part 
of the questionnaire included questions about the introduction of new solutions in the area 
of management. Good governance is a notion that significantly affects the creation of intel-
lectual infrastructure. This is why this part of the questionnaire included questions about new 
solutions and action regarding the creation of civil society and the activity of social leaders. 

Questions in the questionnaire became encoded variables that were subject to factor 
analysis. The factor analysis was used in the study to group the variables, which was useful 
to infer about the structure of the studied phenomenon, i.e., in the search for general regu-
larities in the analyzed phenomenon. As a result of the factor analysis, several main factors 
of decisive importance were obtained from the original large set of variables (Madhavan, 
Sobczyk, & Ang, 2018). As a result of the analysis, the variables were grouped according to 
the frequency of their occurrence. The actions that are taken, taken sometimes and not taken 
in the municipality were extracted. This facilitated further studies to develop generalizations.

Moreover, to test whether there was a relation between the age, education, and the struc-
ture of responses, the Pearson’s linear correlation coefficient was used. The value of the coef-
ficient was equal to 0.1, which is indicative of a weak correlation. It has been concluded that 
the responses in the questionnaire did not depend on the age or education of the respon-
dents. The factors included in the questionnaire were treated as random variables, integers. 
Therefore the median and modal values were given in the description. Although there was 
no correlation between the responses of respondents and their age or education in the ques-
tionnaire, there were some striking differences between the responses of residents (R) and 
those of PA employees, as shown in Table 1. On the other hand, Figure 5 presents the results 
of research on selected most important activities in the area of   construction of the discussed 
types of infrastructure (two actions in the field of the material, institutional, and intellectual 
infrastructure) in local development. The first chart shows the responses given by people 
working in public administration and the second, by residents.
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Table 1. Innovation processes in regional infrastructure development (in percentages)  
(source: own study based on the research)

The innovation process

Value scale

1 2 3 4 5

R PA R PA R PA R PA R PA

MATERIAL INFRASTRUCTURE
Are new technologies implemented 
in the municipality? 1.9 2.8 31.5 30.6 35.1 36.1 25.9 25.0 5.6 5.5

Does the municipality create its own 
new technological solutions (such as 
e-services, newsletter)? 

18.5 19.4 33.3 33.3 29.6 30.6 11.1 11.1 7.5 5.5

Does the municipality purchase IT 
applications? 5.6 5.5 37.0 38.9 27.8 27.8 24.0 25.0 5.6 2.8

Are new services deployed in the 
municipality using new equipment? 5.6 5.5 18.5 19.4 42.6 41.7 29.6 30.6 3.7 2.8

Are e-services introduced in the 
municipality? 9.3 8.3 33.3 33.3 27.8 27.8 25.9 25.0 3.7 5.5

INSTITUTIONAL INFRASTRUCTURE
Has the quality of service provided 
in the municipality improved? 1.9 41.7 27.8 38.9 27.8 19.4 31.4 0.0 11.1 0.0

Does the management in the 
municipality change the way 
decisions are made?

5.6 5.5 14.8 13.9 46.3 47.2 31.4 30.5 1.9 2.8

Is there a risk involved in the 
actions (decisions) taken in the 
municipality? 

3.7 5.5 33.3 33.3 24.0 25 29.6 30.5 9.4 5.5

Are modern management methods 
used in the municipality? 18.5 61.1 25.9 38.9 27.8 0.0 20.4 0.0 7.5 0.0

Have operational programs been 
implemented in the municipality? 9.3 11.1 27.8 88.9 25.9 0.0 27.8 0.0 9.3 0.0

Does the management analyze the 
needs of the public when selecting 
projects to be implemented?

13.0 22.2 25.9 77.8 31.4 0.0 20.4 0.0 9.3 0.0

Does the management know how to 
use operational programs? 11.1 11.1 22.2 22.2 33.3 33.3 25.9 25.0 7.5 8.3

Do the activities of the municipality 
influence the development of the 
region?

3.7 2.8 24.0 25.0 31.4 30.6 29.6 30.6 11.1 11.1

Do the ingenuity and opinion of the 
public determine the functioning of 
the municipality?

11.1 11.1 29.6 22.2 31.4 0.0 22.2 0.0 5.6 0.0

INTELLECTUAL INFRASTRUCTURE
Are ideas created and collected in 
the municipality? 3.7 2.8 14.8 16.6 51.9 52.8 25.9 25 3.7 2.8

Are some of the ideas selected for 
implementation in the municipality? 5.6 5.5 24.0 25.0 46.3 44.4 18.5 19.4 5.6 5.5
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The innovation process

Value scale

1 2 3 4 5

R PA R PA R PA R PA R PA

Are the ideas of people working in 
the municipality office used? 7.5 77.8 29.6 22.2 46.3 0.0 9.3 0.0 7.5 0.0

Is the flow of information in the 
municipality smooth? 20.4 77.8 20.4 22.2 42.6 0.0 14.8 0.0 1.9 0.0

Is communication between the 
municipality office, residents, and 
investors open?

14.8 11.1 33.3 88.9 29.6 0.0 16.7 0.0 5.6 0.0

Do municipality office employees 
improve their qualifications 
(training, studies)?

9.3 8.3 9.3 11.1 40.7 41.7 29.6 27.8 11.1 11.1

Does the public have confidence in 
the leaders of the municipality? 20.4 22.2 24.0 25.0 37.0 36.1 9.3 8.3 9.3 8.3

Does the local community share 
a specific set of values and ethical 
norms?

11.1 11.1 11.1 11.1 48.1 47.2 20.4 22.2 9.3 8.3

Are citizens involved in what is 
happening in the municipality? 7.5 5.5 9.3 11.1 46.3 47.2 20.4 19.4 16.7 16.6

Do citizens support the 
implementation of actions 
undertaken in the municipality?

9.3 11.1 18.5 16.6 37.0 36.1 29.6 30.6 5.6 5.5

Does the local community take 
an active part in the life of the 
municipality?

3.7 5.5 18.5 19.4 31.5 30.6 33.3 33.3 13.0 11.1

Does the municipality have a local 
identity? 1.9 2.8 18.5 19.4 31.5 30.6 40.7 41.7 7.5 5.5

Are social leaders active in the 
municipality? 1.9 0.0 24.0 0.0 33.3 0.0 33.3 77.8 7.5 22.2

Do social leaders support actions 
taken by the municipality? 5.5 0.0 22.2 0.0 27.8 0.0 33.3 77.8 11.1 22.2

Do social leaders act independently 
and build civil society? 5.5 0.0 20.4 0.0 35.1 0.0 25.9 88.9 13.0 11.1

Are municipality office employees 
resident and investor-oriented? 9.3 0.0 22.2 0.0 38.9 0.0 24.0 88.9 5.6 11.1

Does the municipality office care 
about building relationships with 
residents and investors?

7.5 0.0 20.4 0.0 44.4 0.0 20.4 88.9 7.5 11.1

Does the way people are led change 
in the municipality office? 11.1 88.9 27.8 11.1 40.7 0.0 11.1 0.0 9.3 0.0

Are incentive systems in the 
municipality office changing? 18.5 77.8 20.4 22.2 44.4 0.0 13.0 0.0 3.7 0.0

Are the procedures in the 
municipality offices changing? 9.3 8.3 16.7 16.6 51.8 52.8 16.7 16.6 5.6 5.5

Continue of Table 1
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As was mentioned at the beginning of this section, there were differences between re-
sponses in the third part of the questionnaire given by officers and residents. To make them 
clearer, they are juxtaposed in Figure 5. 

According to Figure 5, the implementation, creation, and use of modern technologies, as 
well as the improvement of qualifications by public administration employees, were assessed 
similarly by people working in public administration and by residents. All of these activities 
were assessed by the respondents as not undertaken or sometimes undertaken.

During the assessment by the public administration employees of the area concerning the 
improvement of services, the influence of the local community on the decisions regarding 
implemented projects, and communication with residents and investors, it turned out that 
no relevant actions are taken. Actions in the area of   raising qualifications by persons work-
ing in public administration were assessed by them as taken, which may indicate employee 
awareness of the importance of building social capital in administrative structures.

The area of   cooperation with social leaders was rated the highest by the employees of 
public administration (100% of respondents answered that the activities of public institutions 
were supported by social leaders).

Inhabitants assessed activities such as: improving service quality, the impact of the local 
community on the decisions made regarding the implementation of projects, and commu-
nication with residents and investors far better than public administration employees. In the 
assessment of the measures above, the residents’ responses indicated that actions were taken 
or partially taken. This may indicate that residents perceive activities in the areas mentioned 
above differently than public administration employees. The residents’ ratings may also be 
higher because they use the services of the office, so they know better whether the quality of 
the services or communication changes.

The innovation process

Value scale

1 2 3 4 5

R PA R PA R PA R PA R PA

Is the scope of responsibility set in 
the municipality office? 7.5 8.3 20.4 22.2 40.7 38.9 20.4 19.4 11.1 11.1

Are decision-making competencies 
delegated to lower-tier officers in 
the municipality office?

20.4 88.9 16.7 11.1 38.9 0.0 18.5 0.0 5.5 0.0

Are experience and creativity 
combined in the municipality office? 16.7 88.9 22.2 11.1 38.9 0.0 13.0 0.0 9.3 0.0

Are new solutions tried in the 
municipality? 20.4 88.9 22.2 11.1 40.7 0.0 13.0 0.0 3.7 0.0

Are employees of the municipality 
office evaluated? 9.3 0.0 11.1 77.8 51.8 22.2 20.4 0.0 7.5 0.0

Are municipality office employees’ 
attitudes changing (become more 
open)?

11.1 0.0 24.0 0.0 33.3 0.0 24.0 100.0 7.5 0.0

Note: R – responses of residents; PA – responses of public administration employees.

End of Table 1
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As regards the activities in the area of   cooperation with social leaders, 60% of residents 
responded that there was no cooperation or it was only partial. In this case, the difference in 
responses may be because public administration employees have direct contact with social 
leaders and it is easier for them to define the contribution of social leaders to the activities 
undertaken for civil society.

5. Discussion

Innovation processes can be described as facilitators of the construction of the material, 
institutional, and intellectual infrastructure. This could be observed at the local level, with 
innovation infrastructures made available to local governments by higher-level governments 
and other stakeholders, often under labels different than “innovation”. Locals might not be 
aware of the existence of infrastructure or its potential to foster innovation. Furthermore, 
we could observe that the categories of infrastructure distinguished at the outset, i.e., mate-
rial, cognitive/intellectual and organizational/institutional infrastructure, were recognized as 
relevant by informed locals as well as by the current authors as external academic observ-
ers. These different types of infrastructure shaped each other over time. Their interdepen-
dence was different per case, per type of innovation and per community (Bichai, Kajenthira 
Grindle, & Murthy, 2018; Purkus, Hagemann, Bedtke, & Gawel, 2018). It could be observed, 
however, that all three types were needed, and that negative and positive feedback loops can 
be expected with regards to the effects of the three types of infrastructure on the actual in-
novation process. Once one type of infrastructure is undermined or weak, it will erode to 
make room for the other ones. The general effect will be a reduction in the chance of innova-
tions to emerge and to survive. Institutional frameworks have to be in place for innovations 
to be observed, to appear legitimate (not just a deviation from the prevailing order), and 
to become institutionalized themselves, i.e., to influence the governance system, become 
routinized and distributed. The role of such institutionalization again depends on the type 
of innovation (Coenen, Asheim, Bugge, & Herstad, 2017; Van der Voet, 2017). Author’s 
observations suggest that the innovations in the creation of the three types of infrastructure 
are not manifested enough. This shows that modern technologies are not used a lot in the 
investigated region. No new management solutions are visible as well. 

Our observations of regional development also indicate that each region is different in 
this respect: different types of innovation are likely to emerge; different types of innovation 
are more useful than others (more likely to make a difference in a particular context). The 
first reason is the always unique configuration of the three types of infrastructure (Kooij, 
Van Assche, & Lagendijk, 2014; Vergragt, 2017). The second reason was the unique forms 
of multi-level governance which de facto exist in each region, hence the different relations 
between local and regional innovation, and between local and regional innovation infrastruc-
ture (Kuhlmann & Ordóñez-Matamoros, 2017; Wu, Zhuo, & Wu, 2017). In other words, what 
is useful for a local community to foster innovation always hinges on the regional conditions 
and innovation infrastructure (and vice versa). Still, such dependencies and mutual support 
will take different forms in each case. This also leads to the idea that “infrastructure” does 
not exist outside the innovation process itself, or, in other words, that it cannot be recognized 
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as an abstract, but emerges in actual processes. The process, which in some cases allows for 
the inference that it could also function to foster innovation more generally, but such infer-
ence has to be made cautiously (Latour, 1992). One reason being, again, the always-different 
forms of multi-level governance, and in this, the functioning of some aspects of governance 
or development at one scale, as infrastructure for the other scale (Kelly, Ellis, & Flannery, 
2018; Noboa & Upham, 2018). What this is, cannot be predicted. 

One can usually observe a posteriori that local innovation found support at a regional 
or national level (in administration, in the financial, or economic sense), and vice versa. A 
regional innovation will identify what is useful to it at the national and local level, and some 
of its features will start to function as infrastructure. Our respondents revealed a wide variety 
of factors at other scales which proved to be relevant to innovation, and which proved to 
function as innovation infrastructure. Also, we also noticed that not all types of innovation 
infrastructure at other scales could be observed as such by insiders; they were sometimes 
normalized, considered as features of the “normal” environment, and not reflected upon as 
influencing innovation. This also means that local lobby or local participation in regional 
governance does not necessarily lead to more complete or context-appropriate innovation 
infrastructure; decisions on improvements of such infrastructure towards a more innova-
tive region and locale, require a diversity of points and scales of observation as well as both 
insider and outsider knowledge (Van Assche et al., 2017; Van Assche & Hornidge, 2015).

We could further observe and deduce that innovation paths remain unpredictable, 
even with insights into the strengths and weaknesses of the local/regional innovation in-
frastructure. The same national incentives play out well in one region and fail in another. 
In the region where the incentive found fertile ground, it led to innovation. The innovation 
path can still lead in many directions (U. Djanibekov, Van Assche, Boezeman, Villamor, & 
N. Djanibekov, 2018; Novalia, Brown, Rogers, & Bos, 2018). One reason is the co-evolution 
of many elements in an innovation or transition pathway, including the co-evolution of the 
different afore-mentioned types of infrastructure and the co-evolution of different scales in 
governance (Jedwab, Kerby, & Moradi, 2017; Van Assche, Beunen, Duineveld, & Gruezm-
acher, 2017). These co-evolutions imply that things happening far away can have an effect 
on a local innovation context, reshape it, and hence affect the innovation path. Moreover, 
the innovation path will be affected by, and partly embedded in, broader governance paths 
(Beeton & Galvin, 2017; Zhan, de Jong, & de Bruijn, 2017).

The innovation network is a concept that can be used here, reinterpreted, to signify the 
sum of types of innovation infrastructure; it can function as infrastructure itself (cf. Geels, 
2002). Innovation networks then include particular relations between intellectual, institu-
tional, and material infrastructure and those types of infrastructure themselves. In order to 
function, to be proper innovation networks, they likely need to link with, overlap with, gov-
ernance networks. If in governance there is little awareness of the actual innovation processes 
and networks in the region, then the chances are slight that decisions, plans, policies made 
in governance will effectively reinforce innovation infrastructures. Conversely, if innova-
tion networks are entirely decoupled from governance networks, then the innovators can-
not easily institutionalize or mainstream a particular innovation, nor can they enhance the 
conditions for further innovation. Not linking innovation and governance networks makes 
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innovation less likely, and more fragile (Biemans, 2018; Schramm, Kerber, Trapp, Zimmer-
mann, & Winker, 2017). For these reasons, the importance of the governance for the creation 
of the institutional infrastructure and the implementation of innovation processes cannot be 
overemphasized. 

Despite the valid argument of various interacting infrastructures helping the innovation 
process and vice versa, see above, and see the typical example of Silicon Valley, infrastruc-
ture does not only enable path creation but also fosters path dependence (Agrawal, Galasso, 
& Oettl, 2017). This essential point emerges from the same set of Polish observations as 
the previous one. Various types of infrastructure make it both easier and more difficult to 
innovate. A choice of a pathway, or an emergent pathway subsequently supported by gov-
ernance decisions, also an innovation path, leads in a particular direction. The ambiguity of 
the concept of the innovation infrastructure asserts itself: infrastructure enables innovation 
yet keeps it on a track, excluding other (Oyelaran-Oyeyinka, 2017; Van Assche, Beunen, & 
Duineveld, 2013). Innovation infrastructure, therefore, always has the potential to hamper 
innovation. In addition, if innovation of some sort is at a premium, it is likely that the exist-
ing qualities will be forgotten, and if innovation of one sort is preferred or coming out of a 
particular procedure, network, based on a particular infrastructure, then this will shape the 
ways of thinking, organizing, commercializing, regulating, for innovations. Alternatively, in 
other words, there is always a selectivity and a trade-off (Buck & While, 2017; Kuhlmann & 
Ordóñez-Matamoros, 2017). 

Perfect innovation systems cannot exist. The imperfection has to be managed in order 
to keep fostering regional development. It is not an argument to drop the innovation con-
cept, and it is not an argument to drop the idea of regional development. Pointing at future 
research directions, we would like to mention the possibility of distinguishing more sys-
tematically different types of innovation, each requiring different infrastructure. Scientific 
innovation is not the same as technological innovation, is not the same as organizational/
institutional innovation, is not the same as social innovation or economic innovation, and is 
not the same as an economic success (Kooij et al., 2014). Moreover, even within the realm of 
scientific innovation, the infrastructure needed to elevate the level and intensity of discov-
ery will differ greatly: labs needed? particle accelerators? Large groups of people? Difficult 
prerequisite knowledge? The different types of innovation can build on each other but not 
necessarily. A new product, making more money is not always a better product. The inno-
vation can be in the production networks, marketing, etc. The role of technology has to be 
singled out here, as reducing innovation to the development, selling, and application (e.g., 
in public administration) of technology, ignores the complexity of the process of innovation, 
its diversity, the diverse types of innovation infrastructures (where technology sometimes is 
the innovation, in other cases an infrastructure). Also, one has to keep track of both path 
creation and path dependence in technology development and application, as well as the 
potential effects of new administrative technologies to stifle creativity and innovation (Garud, 
Kumaraswamy, & Karnoe, 2010).

The types of infrastructure themselves have many possible effects, enabling and disabling 
innovation or some sorts of innovation, not other ones. And they can have contradictory 
effects at the same time: a road has a broad impact; electricity can be used for many things. 
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Universities (as knowledge infrastructure) can teach science related to a particular innova-
tion also to management people saying that innovation is not necessary or opponents to that 
innovation, for social, environmental, and other reasons. So, infrastructure facilitates con-
nectivity and mobility but also multiple mobilities and uses; it is per definition polyvalent, 
while the innovation process is per definition multi-dimensional. Therefore, infrastructure 
affects innovation in different ways, at the same time.

Governance, in the end, is the crux. The design and redesign of governance systems offer 
the best chance to foster, amplify, and protect innovation and innovation capacity. Shifting 
multi-level governance configurations and configurations at one levels is always tampering 
with innovation networks, and, therefore, has to be carried out with the greatest care and in 
the deepest awareness of the functioning of the current innovation systems and infrastructure 
(Cooke, Heidenreich, & Braczyk, 2004; Lee & Jung, 2018).

The study yielded a model that should be useful for creating local infrastructure with 
recommendations for the investigated municipality. It is exemplified in Figure 6. 

Figure 6. Model of local infrastructure creation (source: own work)
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According to Figure 6 showing a model of local infrastructure creation, the process has 
five stages. The first stage involves an analysis and assessment of information used as the 
basis for new ideas and solutions (in the second stage). The creation of new solutions should 
involve technological resources (the use of modern technologies in office or municipality 
management, purchase of new technologies, creation of new technologies); natural resources 
(the use of natural environment infrastructure); changes in incentive systems and attitudes of 
managers from management to leadership; the use of ideas, implementation of internal en-
trepreneurship; the shaping of civic attitudes, involvement of citizens in civic activity, events 
for children, youth, and seniors. The proposal of changes and new solutions is a transition 
point to the third stage, which involves experiments and tests of new solutions. The tests 
should be carried out on small samples. When a solution is rejected, the process starts anew 
at stage one. If a solution is accepted, the fourth stage starts, which implements the solution 
followed by the fifth stage, verification of results.

Conclusions

The paper set out to analyze the influence of innovation processes on the shaping of the lo-
cal material, institutional, and intellectual infrastructure. The presented study suggests that 
innovation processes determine the shaping of the three types of infrastructure at the local 
level. The study shows that innovation processes in the investigated municipality exhibit aver-
age dynamics (90% of public administration officers described the dynamics of innovation 
processes in the region as average and 10%, as low). According to our observations, material 
infrastructure innovation is not being implemented. It is related to risk and implementation 
and use of new solutions, new technologies. The study shows that no new technologies are 
created or used at the local level. Financial issues are very often mentioned as reason for not 
adopting or developing innovation; our analysis revealed this is a persuasive argument but 
we have also identified a set of other determinants for innovation development and adoption.

We were able to observe and delineate innovation processes at the local level and can 
subscribe to the importance for competitiveness and quality of life. Innovation processes, 
in their different aspects, do influence the creation of material, intellectual and institutional 
infrastructures, while we showed that those infrastructures are essential to the fostering of 
innovation. The infrastructures, and their absences, also co-determine which kind of inno-
vation processes take place and can place. As indicated earlier, this is also borne out by the 
literature. In the Polish cases, not that much innovation takes place at the local level, while 
many infrastructures are there. This indicates that the infrastructures do not automatically 
spur innovation. More research is needed for the Polish context, to identify which additional 
factors might be at play, but it is possible to find at least a partial explanation in the idea that 
innovation processes and infrastructures do not only engender path creation in economic 
development, but also new path dependencies. Certainly if we talk about governments, and 
the governance of innovation, we can see that the structuring of innovation processes, and 
the creation of infrastructure for innovation, attempts to create new pathways for innovation, 
yet paradoxically, each pathway also restricts innovation. If ‘innovation’ is conceived and 
structured in a uniform and institutionalized way, at the level of local government, this will 
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inevitably create paths for doing the same things [resulting from patterns of infrastructures], 
or, doing relatively new things in the same way [as the innovation process itself does not 
transforms]. This then begs the question which patterns of infrastructures and innovative 
processes, in the Polish cases create the moderate innovation levels, competitiveness levels, 
while one can argue in many cases also a rather high quality of life.

The substitution of the traditional, bureaucratic management model in public adminis-
tration with the New Public Administration (NPA) is an important factor contributing to 
the implementation of innovation processes and creation of the institutional infrastructure. 
The New Public Administration contributes to the successful implementation of innovation 
processes. This approach involves the abandonment of bureaucracy, changes in decision-
making, increased focus on the quality of public services taking into account the needs and 
expectations of the citizen who is treated as a “customer of administration”. Our observations 
yielded the conclusion that the implementation of the New Public Administration is not 
noticeable in the investigated municipality. The concept involves dispersed organizational 
structure, charismatic leadership, and decentralized power. According to persons working 
in the public administration, activities regarding the use of modern management methods, 
improvement of service quality, and orientation on the (inventiveness of the) local commu-
nity are not taken in the municipality at all. The residents assessed the activities better. They 
believed the quality of the services to be partially changing and improving. Hence, it can be 
concluded that the Municipality of Myslenice needs the implementation of a new model of 
public administration and that the awareness of public administration officers regarding the 
significance of customer service should be improved. Actions taken to improve the quality of 
service or employ modern administration methods undoubtedly determine the implementa-
tion of innovation processes in a municipality.

As regards the use of innovation in the creation of the intellectual infrastructure, the 
flow of information among employees of the institution is restricted, communication is not 
open, and ideas of administration officers are not used in practice. The conclusion is that 
the Municipality of Myslenice does not take advantage of the concept of good governance. 
Hence, administration participation, open communication, and cohesive actions should be 
implemented. According to our observations, actions of social leaders are very noticeable, 
which supports the activities of public institutions and the formation of civil society in the 
investigated municipality. The conclusion is that social leaders are active in the municipality, 
which contributes to the formation of civil society. 

An analysis of the collected information yielded a model of the process of creation of 
local infrastructure (Figure 6), which may be used by local governments to guide the local 
development.

Our Polish cases did clarify then that it is not always possible or necessary to drastically 
rethink infrastrucures for innovation, and innovation for infrastructure, but that it is often 
possible to identify blockages or obstacles for partial innovation or infrastructure develop-
ment, innovations or infrastructures which all actors acknowledge could enhance local eco-
nomic development and which could be influenced by the local community and government 
itself. This last point is seemingly simple but rather useful, as innovation is not always tied 
to a place, and as innovation cannot be entirely predicted or steered at the local level. Thus, 
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what remains open is a new form of self-reflection at local level, in a more participatory 
manner, where actual local problems (hampering quality of life, economic development) 
are considered together with the local needs and possibilities for change. In such reflection, 
we know now that the triple infrastructure discussed above, and local innovation processes, 
shape each other over time.
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