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Abs�act
Mo�va�on: Green in�as�ucture, in�as�ucture and en�epreneurship serve to 

improve the quali� of life, and social equali� and reduce environmental risks and 
ecological shortages, or improve territorial cohesion. En�epreneurship and 

in�as�ucture must be built based on the region's available poten�al.
Aim: 
e ar�cle aims to analyze the spa�al diversi� of in�as�ucture and its impact 

on en�epreneurship in powiats in Poland in the years 201o-2020. Technique for 
Order Preferences by Similari� to an Ideal Solu�on (TOPSIS) was used to cons�uct 
the synthe�c measure. 
e empirical data was collected by poviats spa�al basis for 

the years 2010-2020.
Results: 
e results indicate that there is spa�al differen�a�on of en�epreneurship, 
in�as�ucture and green in�as�ucture in coun�es in Poland. 
e effects generated 

by in�as�ucture and green in�as�ucture can have a posi�ve impact on the ac�vi�es 
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of businesses, as well as minimize the impact of external factors that cause 
disrup�ons in regional systems. In�as�ucture is very important for the processes of 

the local economy. It represents an investment proposi�on and an offering of the 
condi�ons necessary for economic ac�vi�. It cons�tutes an element of 

a�ac�veness rela�ve to other regions.

Keywords: en�epreneurship, in�as�ucture, green in�as�ucture, synthe�c 
measure, dis�ict, spa�al diversi�,

JEL: D19, M13, H61, H71, J58  


e local economy is constantly evolving due to the scale and direc�on of changes in 
response to internal interac�ons and the impact of environmental factors (Ba
, 
Barros, Alves, 2004). Differences in the level of development of the regions are a 
natural phenomenon. It results �om, among other things, access to factors of 
produc�on (labour, capital, natural resources), the scale and extent of resource use, 
the level of development to date, and the level of en�epreneurship (Korenik, 
Zakrzewska-Półtorak, 2011). 
e differen�a�on of endogenous poten�al also 
concerns demographic aspects, the labour market, the level of en�epreneurship and 
in�as�ucture.
      En�epreneurship in the aspect of regional development can be assessed 
(analyzed) �om the point of view of individual persons, enterprises or local 
government units. It can be seen as a way of organizing human ac�vi�es and 
producing and ini�a�ng changes in the enterprise, enterprise ac�vi� (Grudzewski, 
Hejduk, Sankowska, Wańtuchowicz 2010).
   In�as�ucture can improve connec�vi� and linkages that facilitate the 
iden�fica�on of en�epreneurial opportuni�es and the abili� of en�epreneurs to 
pursue them (Audretsch, Heger, Veith, 2015). In�as�ucture and green 
in�as�ucture play an important role in the development or improvement of the 
compe��veness of enterprises. 
e level of development of the region with elements 
of in�as�ucture is a prerequisite for economic development and improvement of the 
standard of living of the inhabitants. In�as�ucture makes the region more or less 
a�ac�ve for residents and investors or business loca�ons. Green in�as�ucture is 
iden�fied with different �pes of areas, covered with vegeta�on and water and 
s�uctures performing important clima�c, ecological and social func�ons. Local green 
in�as�ucture is more diverse than regional or interna�onal. Green in�as�ucture is a 
tool for integra�ng biodiversi� protec�on at a territorial level into sustainable 
development (Szulczewska, 2018).
    
e coun�es have a high level of in�as�uctural development and are areas 
considered by poten�al investors and residents as a�ac�ve for conduc�ng business 
and living.
        
e ar�cle aims to analyze the spa�al diversi� of in�as�ucture and its impact on 

1. In�oduc�on



en�epreneurship in powiats in Poland in the year 201o-2020. To achieve this goal, 
the authors first used an analysis of the subject literature and sta�s�cs using a 
synthe�c measure. Technique for Order Preference by Similari� to an Ideal Solu�on 
(TOPSIS) was used to cons�uct the synthe�c measure. Empirical data were collected 
on the spa�al basis of powiats. 
e studies were conducted dynamically, se�ng min 
{xij} and max{xij} values for the whole study period (2010-2020). 
e authors, 
complemen�ng the main objec�ve, decided to formulate a research ques�on: how 
does the spa�al diversifica�on of in�as�ucture and en�epreneurship in powiats in 
Poland look like? What is the interdependence between in�as�ucture and 
en�epreneurship? 
e authors see a research gap in the area of grassland 
in�as�ucture and its impact on en�epreneurship and the region, as it is not analysed 
�om an economic point of view, especially in the area of powiats (Figure 1).


e green economy (GE) is a complex cons�uct in terms of a	empts to integrate 
economic, environmental and social concerns (Bailey, Capro�, 2014). It is 
interpreted as the "4R" - i. e. reduc�on, reuse, recycling and recovery. 
ey refer to 
the reduc�on of resource consump�on preserva�on of natural capital, and resource 
recovery (Murray, Skene, Haynes, 2017). It provides be	er ways of using resources, 
elimina�ng environmental pollu�on and ecological growth of the region, and 
improving the quali� of life of the inhabitants. It also seems to point to a sharing 
economy (Elimam, 2017). It is an economy built on dis�ibuted networks of 
interconnected individuals and communi�es. It affects a whole range of aspects 
related to produc�on and consump�on, such as economic, social and environmental 
percep�ons (Drobniak, Janiszek, Plac, 2016). Increasing resource efficiency, 
promo�ng sustainable consump�on and produc�on, reducing pollu�on and 
managing natural resources are driving the �ansi�on towards a green economy that 
affects both regions and businesses (Khoshnava, Rostami, Zin, Š�eimikienė, 
Yousefpour, S�ielkowski, Mardani, 2019). 
   Business development leads to some environmental challenges, i.e. accumula�on 

of waste, and emissions of harmful gases. GE in the enterprise can help develop 
environmentally �iendly opera�ons, manage solid waste and provide solu�ons to 
sustainabili� challenges. GE helps businesses develop 4R s�ategies, i.e. reducing 
consump�on, reusing materials, recycling waste and remanufacturing products 
(Mondal, et al., 2023).
   
e nature of environmental problems varies spa�ally between coun�ies. 
e 
increase in fossil fuel consump�on, the rapid growth of urbanisa�on and energy 
consump�on, and commercial ac�vi�es have significant impacts on the environment 
of individual coun�ies (Khezri, Muhamad, 2023). En�epreneurship researchers are 
paying a	en�on to the linkages between businesses and the environment, 
par�cularly their role in the development towards a more sustainable economic 
system. 
is requires interac�ons between technology, poli�cs, economy, and 
business, among others. En�epreneurial ac�vi� is an important force for ensuring 

2. Literature review
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economic, social and environmental sustainabili� (Silajdžić, et al., 2015). Suppor�ng 
a thriving economy depends on promo�ng greater en�epreneurial engagement, as 
there is a s�ong link between increased en�epreneurial ac�vi� and economic 
growth (Duong, 2023).
      Businesses are under increasing pressure to take into account the environmental 
and resource impact of the ever-increasing produc�on, dis�ibu�on and 
consump�on of consumer products and the amount of waste (Di Vaio, Hassan, 
Chhabra, Arrigo, Palladino, 2022). 
e level of diversi� is determined by, among 
others, natural condi�ons, accessibili� of �ansport, access to capital, in�as�ucture 
equipment, the current level of economic ac�vi�, and policies of local government 
units conducive to the growth of en�epreneurship. 
e development of 
en�epreneurship is influenced by natural, social, financial, economic and 
in�as�uctural factors. 
ese factors shape the market and social rela�ons. 
En�epreneurship plays an important role in the efficient alloca�on of exis�ng 
resources. It involves people seeking innova�on and discovering new rela�onships 
within the exis�ng economic and social system (Skawińska, 2009).
      
e company, as an element of the economic space, influences the development 
of regions through the efficient use of available resources, innova�ve ac�ons or the 
use of regional resources. En�epreneurship allows for sustainable, independent and 
long-term development. In addi�on, endogenous development provides an 
opportuni� for the periphery to avoid development dependent on growth cen�es, 
based, for example, on inflows of investment and �ansfer of knowledge. 
e level of 
en�epreneurial ac�vi� varies regionally. 
e s�uctural characteris�cs of the regions 
and the factors present within them mean that the regions differ in the scale of 
en�epreneurial ac�vi�.
      En�epreneurship affects the development of regions through the efficient use of 
available resources, and innova�ve ac�ons (Valliere, Peterson, 2009; Miłek, 
Kantarek, 2017). Businesses perform important economic and social func�ons. 
Among the most important benefits for the economy related to the development of 
en�epreneurship are the fuller sa�sfac�on of the needs of the local communi�, the 
crea�on of new jobs, and the s�engthening of the innova�veness of the economy, 
con�ibu�ng to the development of the region. It s�mulates regional development by 
making fuller and more comprehensive use of regional resources (Glinka, Gudkova, 
2011). Businesses have an impact on the compe��veness of the economy and 
s�mulate its growth. 
ey perform economic, technical and social func�ons. Other 
func�ons performed by companies include shaping the func�oning of the labour 
market, crea�ng opportuni�es to make fuller use of exis�ng resources, s�mula�ng 
local development and making a posi�ve impact on the environment.  
   In�as�ucture is very important for the processes taking place in the local 
economy. It cons�tutes an investment proposal and an offer of condi�ons necessary 
for conduc�ng business ac�vi�. It is a prerequisite for increased compe��veness, 
the basis of economic ac�vi�. In�as�ucture equipment determines the loca�onal 
a�ac�veness of regions (Puzdrakiewicz, 2017). In�as�ucture can improve 
connec�vi� and linkages that facilitate the iden�fica�on of en�epreneurial 



3. Methods

opportuni�es and the abili� of en�epreneurs to pursue them (Audretsch, Heger, 
Veith, 2015). 
       
e in�as�ucture development aims to s�mulate economic growth, diversify 
and indus�ialise the economy, improve �ansport systems and address the energy 
crisis. In�as�ucture development remains one of the Sustainable Development 
Goals (Awad, at all, 2023). Green in�as�ucture supports housing choice, provides 
sustainable �ansport and con�ibutes to crea�ng liveable neighbourhoods. It has 
implica�ons for climate change, social equi�, as well as increased access to green 
spaces (Reu Junqueira, Serrao-Neumann, White, 2022).
      In�as�ucture plays a par�cular role in shaping se	lements and socio-economic 
development. In�as�ucture influences the shaping of human, social and cultural 
capital. It shapes the development of economic ini�a�ves and the a�ac�on of 
external capital, opportuni�es for increasing produc�on, improving the lives of 
residents and shaping mul�func�onal and sustainable development, increasing 
territorial cohesion, and achieving the Sustainable Development Goals (
acker, 
Adshead, Fay, Hallega	e, Harvey, Meller, O’Regan, Rozenberg, Watkins, Hall, 
2019).
      Green In�as�ucture focuses on taking into account and integra�ng the 
protec�on and enhancement of natural processes in planning projects. Green 
in�as�ucture is o�en seen as synonymous with biodiversi� and visually green 
spaces. It is a s�ategically planned network of natural and semi-natural areas with 
other environmental characteris�cs, designed and managed to provide a wide range 
of ecosystem services. Its characteris�cs are the mul�func�onali� of the individual 
elements and the whole s�ucture and its spa�al coherence, the crea�on of a network 
of links (Szulczewska, 2018). Green in�as�ucture has mul�ple func�ons, e. g. 
biological, clima�c and technical, while also being a space that is used by people in a 
varie� of ways (Sutkowska, 2006). To create a social space, it should meet the needs 
of its users. It is a cost-effec�ve, resilient approach to managing the region that 
provides many benefits to the communi�. It has become an important tool for 
achieving sustainabili� (Liberalesso, Oliveira Cruz, Matos Silva, Manso, 2020).


e following procedure was used in the analyses of en�epreneurship, 
in�as�ucture, green in�as�ucture and cons�uc�on of synthe�c measurement:

1. Selec�on of diagnos�c variables and their substan�ve and sta�s�cal verifica�on.

     Diagnos�c variables (Table 1.) describing the areas of analysis are variable over 
�me. 
ey should be kept under review. 
e observa�on ma�ix, which consists of a 
set of objects and features, is wri	en as Xij:
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where: Xij – means the j-th variable value for the i-th object, i – the object number 
(i = 1,2, . . . , n), j – the variable number (j = 1, 2, . . . , m).
     Diagnos�c features should show sufficient spa�al variabili�, i. e. be a carrier of 
informa�on. Diagnos�c variables were assessed based on the coefficient of variabili� 
(limit of 0.10), and correla�on coefficient (limit of 0.75) (Malina, 2004).
Variables were also selected based on factor analysis performed in Sta�stca.

2. Determining the direc�on of preferences of variables and their division of 
variables into s�mulants and des�mulants.

    Determina�on of the nature of variables – s�mulants, des�mulants. Most 
variables are self-evident. 
eir determina�on results �om the experience of the 
researchers, or in doub�ul cases it is worth using the fact that s�mulants should be 
posi�vely correlated with s�mulants (similarly it is for des�mulants with 
des�mulants) and nega�vely with des�mulants (Grabiński, 1985).

3. Standardiza�on of diagnos�c variables according to the zero uni�za�on methods.

      Selected diagnos�c variables were subjected to a zero uni�za�on procedure using 
the formula (Walesiak, 2005):

where: maxixij ≠ minixij, maxixij > minixij,
S – s�mulant, i=1, 2. . . n; j=1, 2. . . m,
D - des�mulant, i=1, 2. . . n; j=1, 2. . . m,
maxxij – maximum value of the jth variable,
minxij – the minimum value of the jth variable,
xij – means the value of the jth variable for the ith object,
Zij – ∈ [0;1], the abnormal value of the j variable for its object (Kukuła, Bogocz, 
2014). 
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4. Determina�on of the value of a synthe�c measure according to the method 
Technique for Order Preference by Similari� to an Ideal Solu�on.

       As a result of uni�za�on, we obtain a ma�ix of values of the characteris�cs Zij:

where Zij is the uni�zed value of the jth variable for the ith object.

e synthe�c measure is based on the method Technique for Order Preference by 
Similari� to an Ideal Solu�on (Behzadian, Khanmohammadi Otaghsara, Yazdani, 
Igna�us 2012). 
e synthe�c measure for the studied objects was determined based 
on the formula:

where: qi ∈ [0; 1] – the value of the synthe�c measure;
򟿿�− - means the distance of the object �om the an�-formula (�om 0),
򟿿�+ is the distance of the object �om the pa	ern (�om 1).

5. 
e Linear arrangement of objects.

      
e �pological groups of the studied objects were based on the values of the first, 
second and third quar�les. 
e size of the synthe�c measure in the first group means 
the be	er unit, and in the following groups – the weaker units. 
e similari� 
ma�ix, sca	er plot (with correla�on value), bag plot, 3D plot, and correla�on 
coefficient are also presented.
     
e similari� or dissimilari� of units in mul�dimensional space in the primary 
criterion studied was expressed by the similari� distance. 
e farther away �om 
each other, the more dissimilar they are (=1). 
e similari� ma�ix established in the 
PQStat program is expressed by the formula:

                                                                                               
where: A=(xa,ya), B=(xb, yb).


e Gini Index is a measure of the concen�a�on of the dis�ibu�on of the variable 
under study. It takes a value between 0 and 1 (concen�a�on factor calculated in 
Sts�s�ca). For the object yi the Gini coefficient is expressed by the formula:

where: 0 ≤ �� ≤ 1, � = 1, 2, . . . , �;                   (5),

(6)
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4. Results and Discussion

where yi is the value of the i-th observa�on and y is the mean value of all 
observa�ons yi (Krukowska, 1981). It should be interpreted in such a way that the 
higher it is, the greater the inequali�es of a given variable are.
       Dispersion and bag graphs presented in the aspect of synthe�c measurement, 
3D graphs allowed to show the differen�a�on of powiats and an indica�on of 
outlying units (the graphs were made in the program Sts�s�ca) (Prus, Dziekański, 
Bogusz, Szczepanek, 2021; Dziekański, Prus, 2020).

      Business, in�as�ucture (including green in�as�ucture) and the environment are 
interlinked. 
eir coordinated development helps raise their level respec�vely. 
ey 
are also key to the sustainable development of the economy and socie� (Cui, 2022). 
     
e Synthe�c En�epreneurship Miracle ranged �om 0. 11 to 0. 46 in 2010, and 
�om 0.23 to 0. 72 in 2020. 
e average value of the measure remains at 0. 26 and 
0. 35. 
      For the synthe�c in�as�ucture measure, the values ranged �om 0.14 to 0.45 in 
2010 and 0.16 to 0.53 in 2020 (with an average of 0.23 and 0.26). 
e synthe�c 
green in�as�ucture measure was 0. 28-0. 52 in 2010 and 0.32-0.60 in 2020, 
respec�vely, and its average value was 0.36 and 0.38 (Table 2.). A higher value of 
the synthe�c measure means a higher level of the studied phenomenon, with the 
adopted diagnos�c variables and the method of cons�uc�ng the synthe�c measure.

e average value for all synthe�c measures (for the surveyed areas) assumes a 
higher value for the year (2010 to 2020). For the measures of variabili� (spacing, 
standard devia�on, coefficient of variabili�), we observe both increase, decrease and 
equilibrium.
     
e standard devia�on was 0. 06-0. 06 (for the rela�onship years 2010-2020) 
for the synthe�c enterprise measure, 0.05-0.06 for the in�as�ucture measure and 
0.03-0.03 - for the grassland in�as�ucture. 
e spread indicates how large the 
spread is between the smallest and largest values of the variable in the test area. Its 
value was respec�vely 0.35-0.49, 0.31-0.37, 0.24-0.28 (and for quar�le range 
0.08-0.08; 0.05-0.06; 0.02-0.04).
      As Spychała M. (2018) points out, en�epreneurship (share of foreign companies 
in the total number of enterprises; changes in the size s�ucture of enterprises; 
percentage of en��es engaged in financial or educa�onal ac�vi�es in the total 
number of economic en��es; as well as the change in the share of employees in 
services in the total number of employees) is an important factor in the posi�on of 
coun�es in the study conducted in terms of development. 
e authors indicate that 
there is a close rela�onship between the level of economic development of a region 
and the development of en�epreneurship. A higher level of development s�mulates 
en�epreneurship development to a greater extent. Less developed regions cannot 
reduce barriers to en�epreneurship development (e.g. in�as�uctural).
     In�as�ucture development and energy efficiency improvements are key to a 
high-quali� �ansforma�on of the economy.  Improving energy efficiency is a key 
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to mi�gate climate change. Investment in in�as�ucture and manufacturing 
development are key to a coun�y's s�ategic compe��veness and are inex�icably 
linked (Yu Chen, Boqiang Lin, 2021).
    Green in�as�ucture is a tool that brings economic and environmental benefits 
through natural solu�ons that support and enhance investments. Based on 
biodiversi� and ecosystem services, it is becoming part of s�ategies to adapt to the 
nega�ve effects of climate change, as Janiszek M. (2015) points out. 
e 
development of green in�as�ucture is a major goal of environmental policy in many 
coun�ies. Green in�as�ucture generates local benefits on the ground regardless of 
the spa�al dis�ibu�on of an area to other loca�ons.
     
e coefficient of variabili� in the individual areas shows slight dispari�es. Its 
value was respec�vely for the measures en�epreneurship - 23.2-18.12 (for the years 
2010-2020), in�as�ucture measures 21.94-21.62, and green in�as�ucture 
measures 7.24-8.67.
   In both 2010 and 2020, we observed a right-sided skew (As>0) for the 
en�epreneurship measure. 
e right-hand slant indicates that a smaller number of 
units have values of these variables less than their mean value. 
us, we observe a 
greater dispersion of values, and poor concen�a�on (Table 2).
     In Figure 2 the division of powiats in Poland (in 2010, 2018, 2019, 2020) was 
made based on the value of quar�les due to the value of the measure 
en�epreneurship, green in�as�ucture, and in�as�ucture. 
ese were threshold 
values for the isolated �pological groups. Black was used to denote a group of 
powiats characterized by a higher synthe�c measure (a be	er condi�on in the main 
criterion tested), while the lighter colour was smaller (weaker units).
      
e mutual rela�ons between objects can be expressed by their distances or, 
more generally, by dissimilari�. 
e similari� or dissimilari� of units (for the year 
2020 of the best and weakest powiat) in the main criterion studied was expressed 
using Euclidean distance. 
e further apart the objects are, the more dissimilar they 
are, and the closer they are, the greater the similari� between them. We see a 
greater degree of diversi� in the measure of en�epreneurship and in�as�ucture, 
with the smallest in the case of green in�as�ucture. 
      Analysis of sca	er plots (Table 3.) shows what kind of rela�onship we are dealing 
with (posi�ve or nega�ve). 
is allows for indica�ng groups of objects with similar 
values of the tested criterion, and an indica�on of outliers (sta�s�cally 
dis�nguishable). Pearson’s correla�on coefficient between the value of the synthe�c 
measure in a year-to-year rela�onship is presented in Figure 3 its value was in the 
rela�on between synthe�c en�epreneurship and green in�as�ucture: 0.150, 0.220, 
0.217 and 0. 2019 (respec�vely in 2010, 2018, 2019, 2020). In the case of rela�ons, 
en�epreneurship and in�as�ucture measures respec�vely: 0.044, 0.102, 0.086, 
0.096.
    
e bag chart (figure 4) shows groups of powiats that are sta�s�cally similar, 
including outlying units, whose graphical shape in the following years 2010, 2018, 
2019 and 2020 indicates a slight varia�on.
   Visualiza�on of interdependence in three-dimensional space in the aspect of 
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5. Conclusions

synthe�c measure in the years 2010-2018-2019 and 2018-2019-2020 is presented 
the Figure 5. In the case of en�epreneurship, we observe a process of divergence. 

e value of the measure was 0.988 and 0.995. In�as�ucture measures 0.975 and 
0.959, and green in�as�ucture measures 0.986 and 0.980.
     
e Gini indicator (Figure 6) shows inequali�es in the synthe�c measure of 
en�epreneurship, in�as�ucture and green in�as�ucture. It should be interpreted as 
meaning that the higher it is (1 is the maximum value of the inequali�; black on the 
map; 0 means no inequali�), the greater the inequali� in the area under study. 
e 
higher the value of the indicator, the greater the degree of concen�a�on of the 
synthe�c measure and the greater its variabili�.
   
e role of in�as�ucture in the process of economic and business development is 
mainly to create the condi�ons for produc�ve ac�vi�. 
e lack of �ansport 
in�as�ucture can be a reason for the marginalisa�on of regions. Finding ways to sort 
out the interconnected mechanisms between in�as�ucture systems can increase 
understanding of sustainabili� �ansi�ons. An important social func�on of 
in�as�ucture is to support urban services such as the provision of energy, water, 
hea�ng, mobili� and sanita�on (Loorbach, Franzeskaki, 2010). Linear 
in�as�ucture, such as roads, highways and railways, can provide significant social 
and economic benefits while posing enormous risks to the local environment and 
biodiversi� (Wu, Li, 2022).
    Green in�as�ucture plays a key role in improving the well-being of residents, but 
equal access to it remains an issue. 
e use of urban green in�as�ucture o�en varies 
by urban space, with lower-income and minori� communi�es having less access and 
use. Such inequali� in access and corpora�on leads to greater spa�al dispari�es as a 
result of access to financial and environmental resources (including natural 
resources) (Wu, Wei, Liu, García, 2023). Such inequali� in access and use leads to 
greater spa�al dispari�es as a result of access to financial and environmental 
resources (including natural resources) (Wu, Wei, Liu, García, 2023).

Green in�as�ucture, in�as�ucture and en�epreneurship serve to improve the 
quali� of life, and social equali� and reduce environmental risks and ecological 
shortages, or improve territorial cohesion. En�epreneurship and in�as�ucture must 
be built based on the region's available poten�al.
  Regions with a high level of in�as�uctural development, green in�as�ucture and 
en�epreneurship are areas considered by investors and residents as a�ac�ve places 
to do business and live.
      
ere is spa�al diversi� of en�epreneurship, in�as�ucture and green 
in�as�ucture in powiats in Poland. 
e effects generated by in�as�ucture, and 
green in�as�ucture can have a posi�ve impact on minimising the impact of external 
factors disrup�ng regional systems and on the level of local/regional 
en�epreneurship. 
ey serve to improve the quali� of life, social equali� and reduce 
the threat to the environment and ecological scarci�, development of 
en�epreneurship.
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Figure 1.
Research area — poviats in Poland 

Source: own study

Table 1.
A set of variables describing the areas studied: en�epreneurship, in�as�ucture, green 
in�as�ucture procedure and �meline



Table 2.
Results of descrip�ve sta�s�cs of synthe�c measure: en�epreneurship, in�as�ucture, 
green in�as�ucture

Green in�as�ucture is the sum of ecology and environment and in�as�ucture, S 
s�mulant, D des�mulant
Source: own study.
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Source: own study

Figure 2.
Spa�al varia�on of synthe�c measure en�epreneurship, green in�as�ucture, 
in�as�ucture
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Source: own study

Table 3.
Similari� ma�ix of synthe�c measure en�epreneurship, green in�as�ucture, 
in�as�ucture by 2020 and the weakest and best unit
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Figure 3.
Varia�on of synthe�c measure en�epreneurship, green in�as�ucture, and 
in�as�ucture in coun�es in Poland (year-toyear rela�onship).

Source: own study.
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Source: own study

Figure 4.
Diversi� of synthe�c measure of en�epreneurship, green in�as�ucture, 
andin�as�ucture in coun�es in Poland (yearto-year rela�onship).
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Figure 5.

e synthe�c measure in the rela�onship of the years 2010-2018-2019 and 
2018-2019-2020

Source: own study
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Source: own study

Figure 5.
Spa�al varia�on of the Gini coefficient in poviats in Poland in 2010-2020  

Source: own study
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