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Abstract

Motivation: Key variables influencing enterprise innovation often include size, revenue
dynamics, and technological class. Research also highlights the role of supply chain relations
and geographic distance. However, there is a lack of studies addressing the impact of sci-
ence—business cooperation in didactic and practical aspects on innovative activity.
Aim: This article examines whether such cooperation stimulates innovation in industrial
enterprises and compares its influence with other established determinants.
Methods: The study applied logit modelling to analyze collected data and determine the
direction and strength of selected independent variables’ impact on innovation-related de-
pendent variables.
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Results and Added Value: Findings indicate that cooperation between science and business
contributes positively to innovation. Specifically, product innovation was supported by pro-
fessional internships for students and academic staff within enterprises, as well as company-
organized meetings and presentations facilitating knowledge transfer. In contrast, barriers to
product innovation included entrepreneurs’ low evaluation of academic staff competencies
and the ineffectiveness of certain knowledge transfer mechanisms.
Regarding process innovation, study visits by students and lecturers to enterprises, combined
with effective transfer mechanisms, played a significant stimulating role.

The study concludes that didactic and practical cooperation between science and business
effectively supports both product and process innovations. Its impact is comparable to that
of knowledge transfer methods and enterprise ownership forms typically associated with
high innovative capacity. This represents the key added value of the research, emphasizing
the relevance of structured collaboration in shaping enterprise innovation strategies.

Keywords: product innovations; process innovations; didactic-practical aspects of coopera-
tion between science and business, logit modelling

JEL: O31; O33; O38; L14; C35

1. Introduction

The positive impact of innovation on the development of enterprises and
entire economies in regional, national or global terms has long been posi-
tively verified by economists and historians. This issue has been the subject
of research since the industrial revolution in the 19th century (Smith 2016,
pp. 18—19). The involvement of enterprises in innovation activity has a posi-
tive impact on the improvement of their work efficiency and the increase of
the wealth of countries (Kuznets, 1966, p. 75). A feedback can be observed
between the innovation activity of enterprises and the level of economic de-
velopment. Higher innovation activity of enterprises affects higher economic
growth, while higher economic growth stimulates the innovation activity
of individual enterprises. Contemporary research has identified a huge and
complex set of factors specific to individual enterprises, sectors or entire
national economies (Yildiz, Murtic, Klofsten & Richtnér 2021, pp. 102—-130;
Mendoza-Silva 2021, pp. 707-734; Costa Cavalcante, 2024, pp. 60-76.). The
literature review showed that the innovation activity of enterprises is influ-
enced by numerous variables, which include, for example: enterprise size,
market conditions, technological class, links in supply networks, available
sources of financing, enterprise location and many other variables.

A separate research area widely described in the literature is the issue of
cooperation between the spheres of science and business, whether in isola-
tion from other conditions or within the triple or quadruple helix.
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While university—business cooperation has been extensively studied in
the context of technology transfer, commercialization, and R&D collabo-
ration, a parallel stream of research has also examined education-driven
cooperation, including work-integrated learning, student mobility, and cur-
riculum co-creation.

However, despite this growing body of literature, relatively little quantita-
tive evidence exists at the firm level on how such educational and practice-
oriented forms of cooperation translate into innovation outcomes, particu-
larly in industrial enterprises operating in catching-up economies.

Therefore, the contribution of this article lies not in identifying an en-
tirely unexplored field, but in providing firm-level empirical evidence on the
relationship between didactic—practical university—business cooperation and
product and process innovation in the specific regional context of Poland.

The article consists of six parts: introduction, literature review, method-
ological aspects of the conducted research, results, discussion, and conclu-
sions.

The literature review presents an overview of the conditions influencing
the innovative activity of industrial enterprises, as described in the literature.
The issue of cooperation between enterprises and research institutions is
addressed as well.

The methodological aspects of the conducted research describe the pro-
cedure for determining the number and structure of enterprises selected
for the study. Furthermore, the research method that allowed for drawing
conclusions is characterized and the dependent and independent variables
included in the study are listed.

The next section presents the obtained results regarding the conditions
for new product and process innovations.

The “Discussion” section compares the obtained conclusions with those
published in other authors’ works.

The final section presents the conclusions drawn from the article, its limi-
tations, and areas that deserve further development in future publications.

To summarize this introduction, it should be emphasized that the impact
of collaboration between industrial enterprises and universities on innova-
tive activity in both the educational and practical aspects is an extremely
important issue and one often overlooked in the literature. Demonstrating
a positive relationship between these variables could translate into greater
attention to issues related to collaboration between both entrepreneurs and
university staff, which is still not very common in Poland.
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2. Literature review

2.1. Determinants of innovative activity

The issue of determinants of innovation activity of enterprises has already
been discussed quite widely in the literature on the subject. Individual stud-
ies described in the publications differed in terms of taking into account
different dependent and independent variables, as well as the geographical
area in which the study was conducted. For example, Bhattacharya and Bloch
(2004, pp. 155-162) examined how enterprise size, market structure, profit-
ability, enterprise revenues and R&D activity influenced product innovations
in small and medium-sized enterprises located in Australia. This study also
took into account technological classes divided into low and high technolo-
gies. Similar studies were also conducted by De Jong and Vermeulen (2006,
pp- 587-609) among small enterprises located in the Netherlands.

Love and Roper (1999, pp. 43—64) showed that R&D activity, technology
transfer and the creation of network connections as substitutes for each oth-
er, and do not mutually support innovative activity. They also noted that the
strengthening of a monopoly in a sector does not favor the innovative activity
of enterprises, and the increase of the size of the enterprise has a positive ef-
fect on the creation of network connections by these entities. However, these
authors did not notice the relationship between the size of the enterprise and
R&D activity and technology transfer.

Determinants of innovation activity among Japanese technology-based
start-ups were analyzed by Lynskey (2004, pp. 169-196). He showed that the
number of patents and new product implementations depend on the avail-
ability of the company’s own funds and venture capital funds, as well as the
links between the science and business spheres. The author also included
in the study the influence of CEO characteristics, such as education and
the ability to establish contacts with employees from the science sphere, on
selected dependent variables.

Aspects related to the influence of networks, distribution and internal
R&D on product and process innovations were drawn to by Capitano, Cop-
pola and Pascucci (2010, pp. 503-518). Their study was conducted among
Italian companies producing food products. A similar study among small
companies was conducted by Frey, Iraldo and Testa (2013, pp. 352—-364).

Interesting conclusions also result from the work of Prokop and Stejskal
(2019, pp. 134—46), who showed that the determinants influencing product
and process innovations differ depending on the size of the enterprise. They
suggest that small enterprises should focus primarily on internal R&D, while
medium-sized enterprises should focus on acquiring knowledge through
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training. The role of training in supporting innovative activities, divided
into product, process, organizational and marketing innovations, was also
indicated in their work by Carvalho, Costa and Caiado (2013, pp. 583-600).

Also noteworthy is the work of Divisekera and Nguyen (2018, pp. 157—
—167), who examined the conditions influencing the occurrence of service
and marketing innovations in the tourism services sector. In the case of these
types of innovation, two groups of factors played the most important role.
The first group was related to the expenditures incurred on: establishing
cooperation, improving the quality of available human capital and acquiring
new information technologies. The second group of factors included: foreign
ownership of the enterprise, the strength of the impact of competition, the
size of the enterprise and the environment in which the enterprise operates.
The determinants of the innovative activity of service enterprises were also
studied by Jose Madeira Silva, Simoes, Sousa, Moreira, Wagner Mainardes
(2014, pp. 404—416) and Hue (2019, pp. 247-267).

The role of socio-cultural and demographic conditions in stimulating in-
novative activity was pointed out by Grego-Planer and Kus (2020, pp. 137-
—148). These relationships were also dealt with in their works by Munjal and
Kundu (2017, pp. 1-11).

The specificity of conditions influencing the implementation of innova-
tive activities of Polish enterprises was studied, among others, by Sudolska
and Lapinska (2020, pp. 1-20), Sachpazidu-Wodjcicka, (2017, pp. 287-299)
and Swiadek and Goraczkowska (2020, pp. 811-831).

2.2. Cooperation between entities from the sphere of science
and business

The issue of cooperation between universities and businesses first appeared
in the literature as a subject of scientific interest in 1995 and has been con-
tinuously developed since then. Issues discussed within this framework in-
clude: technology transfer and the ability of enterprises to absorb knowledge
acquired from universities, the diffusion of cooperative links between science
and business in regions, and the impact of cooperation between enterprises
and universities on the financial results of enterprises (Mascarenhas, Ferreira
& Marques, 2018, pp. 708—718). Cooperation between science and business
is also analyzed from the perspective of regional or national innovation sys-
tems, the triple or quadruple helix, and in the context of the entrepreneurial
university (Pereira, Franco, 2023, pp. 676--690).

Cooperation between universities and businesses is an important fac-
tor in regional development. However, despite numerous support programs
implemented by public administration, such interactions between business-
es and universities are extremely weak, especially in developing countries
(Serbanica, 2011, pp. 29—-44; Merritt, 2015, pp. 568—588).
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This is primarily due to two reasons: first, universities carry out scientific
research inspired by the interests of scientists, that are not necessarily related
to the needs of enterprises, and second, most enterprises do not have the re-
search and development potential to engage in talks with scientists on a part-
nership level. Other barriers hindering cooperation between enterprises and
universities include: 1) lack of knowledge among entrepreneurs about the
research areas carried out by university researchers and insufficient infor-
mation about university programs that can support cooperation between
universities and business entities (Pereira, Franco, 2022, pp. 37-50); 2) low
scientific potential of universities, especially those located in underdeveloped
regions (Cui, Li, 2022, pp. 915-930). Furthermore, research has shown that
even when scientists do not perceive any barriers limiting cooperation with
enterprises, such cooperation will still not occur unless factors stimulating
it appear (Galdn-Muros, Plewa, 2016, pp. 369-382).

The issue of institutional barriers limiting effective university—industry
cooperation has been examined in recent studies, including those by Khacha-
tryan, Hakobjanyan, Nikoghosyan, and Keryan (2024), which point to weak
institutional capacity and limited engagement of firms in collaborative activi-
ties. These constraints are particularly evident in the educational dimension
of cooperation, where insufficient alignment between academic curricula
and firms’ needs, as well as limited involvement of enterprises in curriculum
co-development, reduce the effectiveness of joint training initiatives.

Cooperation between universities and enterprises in both the didactic
and practical dimensions is currently one of the key challenges in the process
of orienting higher education to the needs of the labor market (Pavlin, 2016,
pp- 25-39). Its important element is defining the role of entrepreneurs in
shaping the competences of graduates and setting directions for the develop-
ment of academic teaching in the perspective of practical education.

In this context, work-integrated learning (WIL) should be a fundamental
area of cooperation between academia and business. Its importance stems
from the fact that it provides graduates with the necessary industry experi-
ence for the successful implementation of innovations (Rampersad, 2015,
pp. 203-227).

WIL partnerships pose many challenges in practical application. These
difficulties stem from the need to redistribute knowledge-power relations be-
tween the university and the host organization. Research (Choy & Delahaye,
2011, pp. 157-172) indicates that effective work-integrated learning, which
addresses both the needs of individuals and workplaces, relies on learning
partnerships where curricular and pedagogical roles are genuinely shared.
The fact that such partnerships are integral to effective work-integrated
learning, while also being highly problematic, justifies the need for further
research into the dynamics and mechanisms of university-organization col-
laborations.
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Recent studies have further systematized education-driven university—
business cooperation, emphasizing its role in student mobility, curriculum
development, and lifelong learning (Orazbayeva et al., 2020). Moreover,
Zhang et al. (2022) highlight the importance of cognitive and institutional
drivers shaping faculty engagement in such cooperation.

Complementary evidence suggests that university—industry collabora-
tion contributes not only to improved innovation performance but also to
the development of firm-level human capital and organizational capabilities
(Liu, 2025).

3. Methods

Data were collected using a standardized questionnaire administered
through direct contact with enterprises. The questionnaire consisted pri-
marily of closed-ended questions, allowing for binary coding of variables.

The respondents were typically individuals responsible for managerial
or operational decision-making within the firm (e.g., owners, managers, or
department heads), ensuring adequate knowledge of innovation activities
and cooperation practices.

According to data from the Central Statistical Office, there were 36,456
industrial enterprises operating in the Lubuskie and Lower Silesian Regions
in 2022. Based on commonly available research sample selection calculators,
it was determined that assuming a maximum error of 5%, a confidence level
of 95% and a fraction size of 0.5, the minimum research sample should be
380 units.

Knowing the size of the research sample, its structure was then deter-
mined. For this purpose, two stratification criteria were adopted: location
(Lubuskie and Dolno$laskie Regions) and company size (micro, small, me-
dium and large). Data necessary to determine the key for structuring the
research sample were obtained from the website of the Local Data Bank of
the Central Statistical Office. This key is presented in Table 1.

After multiplying the data from the table above by the size of the research
sample (380 enterprises), the structure of the entire research sample was
established and is presented in the Table 2.

In order to collect the required number of survey questionnaires, in ac-
cordance with the structure presented above, an address database of all en-
terprises classified in section C of PKD 2007 was purchased from the Central
Statistical Office. In addition to contact/address data, this database contained
information on the number of employees and the location of the enterprise.
This information allowed for the classification of enterprises into one of eight
groups according to Table 2. Next, enterprises were randomly selected for
the survey within each of these groups.
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The collection of survey questionnaires took place at the turn of 2022—
—2023, while the period for which the data was collected was 2019-2021.
The study was carried out by employees of the Department of Innovation
and Entrepreneurship at the University of Zielona Géra in cooperation with
students attending their classes. In order to verify the reliability of the sur-
veys collected by students, the employees of the department conducted in-
terviews verifying the authenticity of the submitted surveys. The inclusion of
students in the research process is suggested by Lundvall (2007, pp. 95-119),
who draws attention to the difficulties in financing scientific research in de-
veloping countries. Behrens and Gray (2001, 179-199) and Baldini (2008,
pp- 289-311) also wrote about the role of students and the benefits they gain
from participating in scientific research.

The response rate in the study was 2%. While relatively low, this level is not
un-common in firm-level surveys, particularly those addressed to enterprises
and involving detailed questionnaires. With regard to missing data, question-
naires that were returned incomplete were excluded from the analysis.

Prior to the main data collection, the questionnaire was pilot-tested on
a small group of firms to ensure clarity and consistency.

Ethical standards were maintained throughout the research process. Par-
ticipation of students in data collection was voluntary and supervised by aca-
demic staff. All respondents were informed about the purpose of the study
and assured of anonymity and confidentiality. No sensitive firm-level data
allowing identification were disclosed.

The dependent and independent variables adopted in the study were bi-
nary (0 and 1). The dependent variables included the occurrence of product
and process innovations that were new at least on the scale of the enterprise.
Kafetzopoulos and Psomas (2015, pp. 104—130) point out that both types of
innovations should be examined together, which is the case in this article.
The occurrence of such innovations was marked with the value 1. The ab-
sence of such innovations in the studied enterprises was marked with the
value 0. The independent variables were marked in a similar way.

In the case of independent variables, the selection of variables for model-
ing was based on a literature review and the guidelines included in the Oslo
Manual (OECD, 2018). These variables were divided into six groups. The
first group concerned the sources of financing for the innovation project,
which included: existing internal capital of the enterprise, co-financing from
regional public funds, co-financing from national public funds, co-financing
from EU funds, bank loans and other sources. sources. The second group
concerned tax reliefs related to R&D activities and operational activities.
The third group of independent variables included the types of entities with
which industrial enterprises could cooperate, i.e.: suppliers, competitors,
recipients, Polish Academy of Sciences units, universities, domestic and
foreign research and development units and other entities operating within
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one capital group. The fourth group of variables included aspects related to
cooperation with universities, but in the didactic and practical area. This
group of variables included the fact of a study visit of students, internships of
students and academic staff, professional internships and conducting classes
by entrepreneurs with students.

The fifth group of independent variables concerned knowledge trans-
fer mechanisms occurring in the cooperation process. These mechanisms
included exchange, informal channels, formal employee meetings and pre-
sentations, joint courses, and delivery of a finished product, prototype, or
technical documentation.

The last group of variables concerned barriers that made it difficult or
even impossible to establish cooperation. It included the following variables:
lack of need for technical changes on the part of enterprises, lack of finan-
cial resources, insufficient competences of enterprise employees, insufficient
competences of academic employees, lack of knowledge of the university’s
offer, insufficient public support, too strong bureaucracy and fear of losing
the secret related to the technical aspects of the product or process that is
the subject of cooperation.

In the study, the following control variables were adopted: enterprise size
divided into small, medium and large enterprises; the form of enterprise own-
ership divided into ownership: domestic, foreign and mixed; sales range divid-
ed into local, regional, national and international; technological class of the en-
terprise divided into: low, medium-low, medium-high and high technologies.

The computational part of the study was based on logit modeling. The
choice of this method resulted from the binary form of the variables adopted
for the study. As a consequence of conducting logit modeling, the odds ratios
were determined, which provided information about the probability of oc-
currence of the dependent variable. Assuming a value greater than one for
the odds ratios meant that the probability of the expected event occurring
with a given independent variable was higher than the probability of this
event occurring with the remaining independent variables included in the
same group of variables. In the case of accepting a value less than 1 for the
odds ratio, the interpretation of probability is reversed.

Statistica 13 software (TIBCO Software Inc., Palo Alto, CA, USA, 2017)
has been used for analysis. It should be emphasized that not all variables
included in the study met the condition of statistical significance. The vari-
ables that were used in the estimation process in the model are presented in
Table 3.

The formal form of the equations for the models presented later in this
paper is presented below:

Int_nprod = a,+ a,Dom_cap, + a,Reg Sale, + a BC + a,Stud_app, +
a meet_pres, +a com_cour  + a.del_fin_prod + a linf Op_Aca, + a LP_supp,
+a, Low_tech + u, (1)
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Int_nproc = a,+ a Mix_cap, + a,For_cap, + a Mainly_EA. +a Study_visit,
+ ameet_pres, + a han_doc.a_del_fin_prod .+ a Loss_TS, + u, (2)

In the context of the literature review conducted above, the research hy-
pothesis was formulated as follows:

HO: Innovation-active enterprises are more open to the environment and
relatively more often cooperate with universities in the didactic and practical
aspects.

To verify the main hypothesis, partial hypotheses were also formulated:

H1I: Cooperation between the sphere of science in the didactic and practi-
cal aspect and the sphere of business has a positive impact on the innovative
activity of enterprises in the area of new product and process innovations

H2: The impact of cooperation in the didactic and practical aspect is com-
parable to the impact of traditional knowledge transfer mechanisms and other
key determinants of innovation activity of enterprises.

H3: Not every knowledge transfer mechanism stimulates the innovation
activity of enterprises.

H4: Not all barriers to cooperation in the field of innovation included in
the study turn out to be factors that destimulate innovation activity.

The selection of the Lower Silesian and Lubuskie regions was intentional.
These regions differ in terms of economic development, industrial structure,
and innovation potential, while at the same time remaining geographically
proximate. Lower Silesia represents a more industrialized and innovation-
active region, whereas Lubuskie is characterized by a smaller industrial base
and lower innovation intensity. This contrast allows for capturing variability
in cooperation patterns and innovation behavior within a relatively homo-
geneous national context.

4. Results

4.1. Product innovations

The models (1) and (2) explaining the conditions influencing the implemen-
tation of new products and processes in Polish industrial enterprises from
the Lower Silesian and Lubuskie Regions are presented in Tables 4 and 5.

When analyzing the obtained results, it is worth noting that the above
model does not contain variables that, despite being included in the estima-
tion process, were rejected in the further research process as statistics insig-
nificant. These variables include, among others, control variables regarding
the size of the enterprise and the fact of cooperation in the field of innovation
with various partners from the sphere of science and business. The absence
of these variables means that for cooperating enterprises neither the size of
the enterprise nor cooperation with a specific group of partners are impor-
tant when implementing a completely new product into production.
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The first group of factors, which was identified as having a significant
impact on the implementation of new products, concerned knowledge trans-
fer mechanisms. Within this group, the dependent variable is positively in-
fluenced by the delivery of a finished product to the contractor and joint
meetings and presentations. The chance of implementing new products into
production in the first case increased 2.17-fold, and in the second 1.56-fold.

In turn, the organization of joint courses and training by the company
in cooperation with external partners contributed to a 39% reduction in the
chances of implementing new products.

Credit activity carried out by the banking sector also has a stimulating
effect on the introduction of new products into production by enterprises.
When enterprises use this type of financing, then the chances of introducing
a new product into production increase more than twice.

Student/professional internships, which are carried out at industrial en-
terprises, also have a positive effect on the dependent variable. In such a situ-
ation, the chances of implementing a new product into production increase
by 57%. The reasons for this state of affairs may be different. On the one
hand, it should be remembered that the participants of the internships are
pupils or students, i.e. young people who approach the problems posed in an
unconventional way, which results from their creativity or sometimes from
a lack of appropriate knowledge. The questions they ask force entrepreneurs
to redefine the problem, which can lead to interesting and constructive con-
clusions. On the other hand, the implementation of professional and student
internships in an enterprise is a manifestation of more or less formalized
cooperation between an entity from the business sphere and the science
sphere. The more areas this cooperation covers, the greater the chances of
product innovations. More frequent contact between enterprises and edu-
cational and scientific units translates into easier transfer of knowledge from
the science sphere to the business sphere. It should also be remembered
that after completing their education, young graduates can find employment
in companies where they completed their internships, thus facilitating the
transfer of knowledge to the sphere of science and business. Such a transfer
of knowledge is particularly valuable in the case of graduates of technical and
engineering faculties.

Interesting conclusions can be drawn based on the analysis of another
determinant, which is the barrier of “low support from public administration
for innovative activity of enterprises” The obtained odds ratio of 1.67 means
that the chances of implementing product innovations in enterprises that
believe that support from public administration for this type of activity is too
low are 67% higher than in enterprises that have a different opinion on this
subject. This means that this opinion does not constitute a real barrier for
enterprises and despite the fact that they express the above opinion, they still
carry out work related to the implementation of new products into produc-
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tion. The situation indicates the weakness of the Polish system of supporting
enterprises in implementing innovative solutions and the bad opinion of this
system among entrepreneurs.

The conducted research also showed that the implementation of product
innovations by industrial enterprises was stimulated by the implementation
of activities based on low technologies. The probability of implementing new
products into production in this group of enterprises is 35% higher than in
enterprises using higher technologies in their basic activity. This relation-
ship is characteristic of developing countries, in which sectors related to
low technologies dominate (e.g. food, furniture or construction materials
industry) and medium-low technologies (e.g. production of rubber and plas-
tic products, production from other non-metallic raw materials, production
of metals and finished metal products). In such conditions, implementing
a new product into production is relatively simple, due to the specificity of
this type of products.

Among the factors that constitute a barrier to implementing product
innovations, false perceptions and stereotypes about the academic staff of
Polish universities should be mentioned first. The probability of product in-
novations in the group of entrepreneurs who presented such views was 72%
lower than the probability of product innovations in the group of entrepre-
neurs who did not share such an opinion.

Another barrier to implementing new product innovations turned out to
be the regional sales range. The chances of product innovations occurring in
the group of enterprises characterized by such a sales range were 46% lower
than in enterprises with a larger range. With such a sales range, enterprises
are not very interested in new technologies, which results in lower chances
of implementing them. The spatial scope of enterprises’ activities limited to
the level of the region indicates that the industrial enterprises studied rarely
engage in modern activities and mainly implement a survival strategy.

The last factor that had a destimulating effect on the implementation of
new products was the fully domestic form of ownership of the enterprise. In
this group of enterprises, the chances of implementing new products into
production were 43% lower than the chances of implementing new products
in enterprises with a greater or lesser share of foreign capital.

4.2. Process innovations

The determinants of the introduction of new processes in enterprises identi-
fied during the study are presented in the Table 5.

Based on the parameters presented in Table 5, it can be stated that the
most important factor in implementing process innovations is the form of
enterprise ownership. The chances of process innovations occurring in the
group of enterprises with mixed and fully foreign forms of ownership are
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90% and 68% higher, respectively, than in enterprises with other forms of
ownership.

Factors related to knowledge transfer mechanisms, such as the transfer of
technical documentation related to manufacturing methods, delivery of the
finished product, and meetings and presentations, also have a comparable
impact on process innovations. The chances of implementing new processes
in companies that used the above-mentioned knowledge transfer mecha-
nisms were 77, 60, and 50% higher, respectively, than the chances of imple-
menting new processes in companies that used other knowledge transfer
mechanisms. The results obtained indicate that only extensive cooperation
between the parties and mutual goodwill will facilitate the implementation
of new processes. Other knowledge transfer mechanisms, such as informal
channels, joint courses, and employee exchanges, turned out to be insuffi-
cient to support process innovations.

Study visits by students and lecturers also stimulate the implementation
of new processes in companies. This determinant increases the chances of
implementing process innovations by as much as 62% compared to entities
that do not organize such visits.

Contacts with average educational institutions can also affect the innova-
tiveness of enterprises. This results from the need for entrepreneurs to seek
new impulses also from weak and unknown networks. Innovative learning
is about balancing the chaos of new ideas with traditional views and experi-
ence. The ability to combine new solutions with traditional knowledge is
a basic competence of innovative entrepreneurship.

Another factor stimulating the implementation of process innovations
was the barrier hindering the establishment of cooperation, namely the fear
of losing business secrets. The chances of implementing process innovations
in companies that feel such fear are 62% higher than in companies that do
not have such fears. The reasons for such a relationship may be of two types.
First, companies that are known by such fears have reasons for it, i.e. they
have unique knowledge related to contractors or technologies. In such a case,
this fear is a consequence of the recent implementation of a process innova-
tion. The second reason for the occurrence of the relationship in question
may be related to an attempt to escape forward. Companies fear that their
technological secrets will be discovered, which is why they are looking for
even newer solutions, i.e. working on further process innovations.

Of the factors included in the model, only one turned out to be a real
barrier that hindered the implementation of process innovations — domi-
nant share of export activity in sales. With such a sales reach, the chances
of implementing process innovations were 61% lower than in the case of
companies with a smaller sales reach.
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5. Discussion

Comparing the results obtained with the results presented in the literature, it
should be mentioned first that the variables concerning the size of the enter-
prise and the fact of cooperation in the field of innovation with various part-
ners from the sphere of science and business did not show statistical signifi-
cance. In this respect, the results obtained are consistent with the results of the
study conducted by Goedhuys and Veugelers (2012, pp. 516—529), Sanchez et
al. (2013, pp. 339-349), Love and Roper (1999, pp. 43—64) and Oerlemans and
Pretorius (2006, pp. 589-593). However, they do not coincide with the views
presented by Schumpeter (1950, pp. 108—109), Bachmann, Kataichi (2025)
who believed that the size of the enterprise affects innovation activity.

In the case of variables concerning knowledge transfer mechanisms, their
impact on the implementation of new products was not the same. The imple-
mentation of new products was stimulated by delivering a finished product
to the contractor and joint meetings and presentations. The results obtained
were consistent with the views presented in the works of Rahmouni (2013,
pp- 914-930) and El Elj (2012, pp. 183-197) on the implementation of prod-
uct innovations. On the other hand, the implementation of new products was
negatively influenced by the organization of joint courses and trainings by
the company in cooperation with external partners. This issue was raised in
his research by Becker (1964, pp. 299-320), who established that companies
invest in training and courses only when they can gain direct benefits from
training an employee. In this approach, training and courses can be treated
as a consequence of product and process innovations, not their cause.

The conducted research also showed that the implementation of new
products into production was positively influenced by co-financing of this
activity by means of bank loans. Recent empirical studies confirm the strong
and positive role of external financing in supporting firms’ innovation activ-
ity. In particular, access to bank credit alleviates financial constraints, en-
abling firms to undertake risky and capital-intensive innovation projects.
Evidence suggests that firms with better access to credit are more likely to
introduce product innovations and invest in R&D activities, as external fi-
nancing reduces liquidity constraints and facilitates the commercialization
of new products (Prystrom, Wierzbicka 2015, p. 65; Nikolova, Rodionov,
Mottaeva 2016, pp. 246—252).

Student/professional internships, which are carried out in economic enti-
ties, also have a positive impact on the dependent variable. In the literature
on the subject, there are references according to which this relationship is
the result of an unconventional and creative approach to new topics and is-
sues by students and pupils (Doroshenko, Shutenko, Shutenko, Ospishchev
2016, pp. 909-914). It should also be remembered that these internships
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are a manifestation of more or less formalized cooperation between the en-
terprise and the university. The more often this cooperation occurs, and its
area becomes more diverse, the more chances for knowledge transfer be-
tween these entities increase. A similar tone was expressed in the works of
Romanovich, Sevostyanov, Romanovich, Sevostyanov (2014, pp. 273-276),
Bozeman and Boardman (2013, pp. 88—120) and Terkan (2014, pp. 239-246).

The results concerning the positive impact of internships and study visits
suggest that policy instruments supporting education-driven university—in-
dustry cooperation may be particularly effective in strengthening firms’ in-
novation capacity. Unlike traditional instruments focused on R&D subsidies,
these forms of cooperation contribute to the development of practical skills,
improve knowledge absorption capacity, and facilitate the alignment between
educational outcomes and labor market needs.

Therefore, the findings of this study imply that innovation policy should
place greater emphasis on supporting structured forms of didactic coopera-
tion between universities and firms, including dual education models, intern-
ship programs, and joint curriculum development initiatives. Strengthening
these instruments may enhance not only human capital formation but also
the overall effectiveness of the innovation system.

At the same time, the results indicate that the mere availability of policy
instruments is not sufficient. Their effectiveness depends on institutional
quality, coordination mechanisms, and the degree of engagement of both
firms and academic institutions. This suggests that improving the institu-
tional framework of cooperation may be as important as increasing the scale
of financial support.

When reviewing the results obtained, the positive relationship between
the implementation of a new product into production and a factor that
seemed to be a barrier to stimulating innovative activity deserves special
attention. This factor is low public support for the innovative activity of en-
terprises. The positive relationship between these variables means that the
surveyed enterprises, despite complaining about poor support from public
administration, still carry out this type of activity.

From the perspective of innovation policy, the obtained results should be
interpreted in a broader institutional context rather than solely as firm-level
behavioral patterns. In particular, the positive relationship between innova-
tion activity and the perception of insufficient public support may reflect
structural weaknesses in the design and implementation of innovation policy
instruments in Poland (Wojnicka-Sycz, Sycz, 2016, pp. 1-23).

Existing studies and policy reports indicate that the Polish innovation
system is characterized not only by limited effectiveness of direct financial
support instruments, but also by relatively weak linkages between universi-
ties and industry, especially in the area of human capital development and
practical education. In this context, firms may rely more heavily on internal
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capabilities and informal cooperation mechanisms, while simultaneously
expressing dissatisfaction with public support systems. This conclusion is in
line with the views presented in the works by Janiszewska and Janiszewski
(2020, pp. 51-73) and Lukaszewska (2018, pp. 181-197).

The weakness of the Polish innovation system is evidenced by another
variable related to the implementation of low-tech activities by enterpris-
es. This relationship is characteristic of developing countries, where sec-
tors related to low and medium-low technologies dominate. In this type of
economy, implementing a new product into production is relatively simple,
due to the specificity of this type of product. The issue of innovativeness of
enterprises in countries dominated by low-tech economies was analyzed by,
among others, Aboal and Garda (2016, pp. 435-454) and Crespi and Zuniga
(2012, pp. 273-290).

Among the factors that constitute a barrier to implementing product in-
novations, false ideas and stereotypes about the academic staff of Polish uni-
versities should be mentioned first. The issue of prejudices and stereotypes
on the part of entrepreneurs about the staff employed at Polish universities
was described, among others, in studies prepared by the Ministry of Sci-
ence and Higher Education (MNiSzW, 2006, p. 3), Bak and Kulawczyk (2009,
p. 20), the Western Institute (2012, p. 25) and Kuna-Marszatek and Lisowska,
(2013, p. 34). The issue of the communication gap between science and busi-
ness was addressed, among others, by Klevorick, Levin, et al. (1995, pp. 185-
—205) and Hellman (2007, pp. 624—647).

Another identified barrier that hindered the implementation of new
product innovations was the regional sales range. The obtained results were
consistent with the conclusions presented in the works of Capitano, Coppola
and Pascucci (2010, pp. 503-518), Swiadek (2018, pp. 725-740) and Gril-
litsch, Tavasassoli, Obschonka (2026).

The last factor considered in the study, which had a destimulating effect
on the implementation of new products into production, was the fully do-
mestic form of ownership of the enterprise. In Polish conditions, this group
of enterprises was only slightly interested in implementing new products
into production. This is a serious problem from a systemic perspective. The
result obtained means that among enterprises from the Lower Silesian and
Lubuskie Regions, a necessary condition for implementing new products into
production is having foreign capital in their structure. The obtained results
are confirmed by studies included in the works of Swiadek (2012, pp. 5-23)
and E1 EJj (2012, pp. 183-197).

Based on the research conducted, it could be observed that in the case of
implementing process innovations, the most important factor was the form
of enterprise ownership. In the case of this type of innovation, the results
obtained are consistent with the views presented in the works of, among
others, Swiadek (2012, pp- 5-23) and Jaklic, Damijan, Rojec (2008, pp. 1-18).
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The conducted research showed that factors related to knowledge trans-
fer mechanisms, such as the transfer of technical documentation related to
manufacturing methods, delivery of the finished product, and meetings and
presentations, had an equally intensive impact on process innovations. The
issue of the impact of knowledge transfer mechanisms on innovations was
described, among others, by: Malik and Bergfeld (2015, pp. 1129-1142),
Rambe and Kahaol (2022, pp. 741-773) and Cinar, Altuntas and Alan (2021,
pp. 2179-2207).

The study confirmed that study visits by students and lecturers increased
the chances of implementing process innovations. This means that combin-
ing educational activities with business practice strengthens the competitive
position of enterprises and allows enterprises to enter the open innovation
system (Choi, Markham 2019, pp. 1-15). The ability of current and future
employees to learn and improve their qualifications is particularly important
for entities operating in technologically advanced sectors. This is even more
important if innovation is approached as an informal learning process. Em-
ployees or future employees learn by sharing knowledge within work teams,
and employers learn to create networks of collaborators and advisors (Cofré
-Bravo, Klerkx & Engler 2019, pp. 53—64). The ability to combine new appli-
cations with traditional knowledge is the basis for innovative entrepreneur-
ship (Gielen, Hoeve & Nieuwenhuis 2003, pp. 90-106).

Of course, we cannot forget about the fact that the relationship between
enterprises and educational institutions is feedback. Cooperation with en-
terprises influences the adaptation of the offer of schools and universities to
the requirements of the labor market, which in the long term translates into
further benefits for enterprises in the form of the possibility of acquiring
better educated employees (Pocol, Stanca, et al. 2022, pp. 1-12). Contacts
with average educational institutions can also affect the innovativeness of en-
terprises. This results from the need for entrepreneurs to search for new im-
pulses also from weak and unknown networks. Innovative learning is about
balancing the chaos of new ideas with traditional views and experience. The
ability to combine new solutions with traditional knowledge is a basic com-
petence of innovative entrepreneurship.

Among the factors included in the model, only the variable “dominant
share of export activity in sales” turned out to be a destimulating determi-
nant. This may indicate that for companies serving mainly foreign markets,
the most important thing is to have an attractive product range that will be
of interest to foreign contractors. Due to the competitive advantage of Polish
companies resulting from lower production costs related to cheaper labor,
searching for other ways to optimize production processes, i.e. implementing
process innovations, is less popular. A similar relationship was identified in
the work of El Elj (2012, pp. 183-197).

163



B cxonOMIA 1 PRAWO. ECONOMICS AND LAW, 25(2), 147-173

6. Conclusions

The innovative activity of industrial enterprises depends on many factors.
Different conditions determine the implementation of product and process
innovations. The only common element concerns the mechanisms of knowl-
edge transfer, in particular the delivery of a finished product to the coopera-
tor and the organization of joint presentation meetings.

A common feature of implementing product and process innovations was
also the positive impact of cooperation with schools in the didactic and prac-
tical field. Implementing professional internships or study visits of pupils,
students and teachers in enterprises clearly contributed to increasing the
probability of innovations occurring in these entities. This conclusion posi-
tively verifies the adopted main research hypothesis and the first and second
auxiliary hypotheses. It should be emphasized that this thread is currently
quite rarely discussed in contemporary literature on the subject.

Recent research (e.g., Costa Cavalcante, 2024) confirms that non-tech-
nological factors, including human capital development and institutional
quality, play a growing role in shaping innovation performance, which is
consistent with the findings of this study.

This study contributes to the existing stream of research on education-
driven university—business cooperation by providing firm-level evidence
from a catching-up economy. Rather than filling a completely unexplored
gap, it extends previous research by linking educational forms of cooperation
with measurable innovation outcomes in industrial enterprises.

An unusual relationship turned out to be the stimulating influence on
innovation activity of factors that were supposed to constitute a barrier to in-
novation activity. We are talking here about factors related to too low public
support and fears of losing trade secrets. In the case of the first relationship,
it can be stated that the current system of support for innovation activity by
the Polish public administration is unsatisfactory for entrepreneurs.

The paradoxical finding that firms reporting insufficient public support
are more likely to innovate should be interpreted in the broader context of
the Polish innovation system. Previous reports (e.g., OECD) have consistent-
ly pointed to structural weaknesses, including limited effectiveness of public
support instruments and weak science—business linkages. In this context,
the observed relationship may reflect a compensatory behavior of firms that
rely more on internal capabilities and informal cooperation mechanisms. In
the case of the second relationship, it turns out that enterprises choose the
strategy of escaping forward. This means that entrepreneurs, fearing that as
a result of cooperation they will lose exclusivity on the use of certain tech-
nological solutions, implement new process innovations. They do not share
these latest innovations with partners with whom they have cooperated so
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far. Thanks to this, they still maintain a technological advantage over other
market participants, including previous cooperators. This conclusion con-
stitutes a positive verification of the fourth auxiliary hypothesis.

The actual barriers that made it difficult to implement product and pro-
cess innovations can be divided into two groups: obvious and non-obvious
barriers. Obvious barriers include the national ownership of the company
and the regional sales range. These variables have been described quite of-
ten in the literature on the subject. Another obvious barrier is the variable
concerning the unfavorable opinion about academics among entrepreneurs.
The negative perception of academic staff competencies among entrepre-
neurs may stem from several factors, including a mismatch between aca-
demic curricula and market needs, as well as limited practical experience of
university staff. This suggests that strengthening practice-oriented education
and increasing staff engagement in industry projects could help reduce this
barrier. This issue would require in-depth research in the future, especially
in an international context.

Less obvious barriers that hindered the implementation of product and
process innovations included: the dominant share of export activity in the
company’s sales and the implementation of courses and trainings together
with cooperators. This last conclusion resulting from the conducted research
constitutes a positive verification of the third auxiliary hypothesis.

The conducted research provided valuable information on the impact of
cooperation in the didactic and practical aspect between the sphere of sci-
ence and business. It confirmed that this cooperation is as important as other
key determinants influencing product and process innovations. It is worth
emphasizing that this cooperation has a positive impact on both types of in-
novation included in the study.

A significant limitation of the study is the dominance of microenterprises
in the sample (340 out of 380 observations), which reflects the actual popu-
lation structure but limits the possibility of conducting meaningful com-
parative analyses across firm size categories. Future research should consider
disproportionate stratified sampling combined with analytical weighting to
ensure better representation of medium and large enterprises.

This study is in line with the trend of views emphasizing the important
role of the didactic and practical area of activity of universities, which nowa-
days seems to be omitted in the literature on the subject. Most publications
focus mainly on the area of scientific activity of universities and cooperation
in this area with entities from the business sphere. The thread that is omit-
ted is that one of the goals of universities is to supply the market with highly
qualified employees, thanks to whom Polish enterprises will have a chance to
compete or cooperate with entities operating on a global scale.

The few studies on the issue of cooperation in the didactic and practi-
cal area of higher education institutions with business entities constitute
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a premise for further analyses in this area. Areas that are particularly worth
investigating in the future include, among others: determinants that favor
establishing cooperation in the didactic and practical area between the sci-
ence and business spheres, the role of business environment institutions in
stimulating this process and the role of fiscal instruments in stimulating this
type of activities.
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Appendix

Table 1. Key to selecting the number of industrial enterprises for the study, taking into
account stratification according to their size and location

Region Company size Micro small medium Big Together
Lubuskie 24.61% 1.82% 0.57% 0.09% 27%
Lower Silesia 64.71% 6.08% 1.70% 0.41% 73%
Together 100%

Source: Own study based on data from the Central Statistical Office.

Table 2. Structure of the research sample

Regi Company size Micro Small medium Big Together
egion

Lubuskie 94 7 2 0 103
Lower Silesia 246 23 6 2 277
Together 340 30 8 2 380

Source: Own study based on data from the Central Statistical Office.

Table 3. Definitions of variables used in equations

Variables Description

Variable dependent

Int_NProd |1: new product introduction; 0: no new product introduction;
Int_Nproc 1: new process introduced; 0: no new process introduced

Variables independent

Sources of financing for innovative projects:

BC 1: bank loan; 0: no bank loan

Cooperation in the didactic and practical aspect:

Study visit | 1: study visits of students/lecturers to enterprises; 0: no study visits of students/lecturers
to enterprises

Stud_app 1: student internships; 0: no student internships

Knowledge transfer mechanisms:

meet_pres 1: Meetings and presentations; 0: no meetings

com_court  |1:Joint courses; 0: no joint courses or trainings

han_doc 1: Documentation transferred; 0: No documentation transferred

del_fin_prod |1: Delivery of finished product; 0: no delivery of finished product

Barriers to establishing cooperation:

Unf Op_Aca |1: unfavorable opinion of academic staff; 0: favorable opinion of academic staff competence
of academic staff

LP_supp 1: Too little public support; 0: Adequate support from public administration

Loss_TS 1: Fear of losing company secrets; 0: No fear of losing company secrets

Variables checklist

Form of company ownership:

Dom_cap 1: domestic form of ownership; 0: other than domestic form of ownership of enterprise

For_cap 1: foreign form of ownership; 0: other than foreign form of ownership of the enterprise

Mix_cap 1: mixed form of ownership; 0: other than mixed form of ownership of the enterprise
Company sales scope:

Reg Sale 1: regional sales coverage; 0: non-regional

Mainly_EA |1: mainly export; 0: other scope than export
Technological class of the enterprise (according to PKD 2007):
Low_tech 1: low tech; 0: other than low tech

Source: Own study based on own research.
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Table 4. Conditions for introducing a completely new product in industrial enterprises
(model 1)

Independent value Odds Ratio
Dom_cap 057"
Reg_Sale 054"
BC 2.027
Stud_app 157~
Meet_pres 156"
Com_cour 0.61"
Del_Fin_prod 217
Unf_Op_Aca 0.28°
LP_supp 1.67°
Low_Tech 1.35°
Sample 380
Likelihood Quotient 57.65
R 2Cox Snell 0.097
R *Nailerke 0.13
Wald x 57.64
p-value 0.00
Hosmer- Lemeshow test:
chi square 1.56
p-value 0.29
*** _ statistical significance at 1%; ** — statistical significance at 5%; * — statistical significance

at 10%.
Source: Own calculation based on questionnaire research.

Table 5. Conditions for introducing completely new processes in industrial enterprise
(model 2)

Independent value Odds Ratio
Mix_cap 1.90"
For_cap 1.68°
Mainly_EA 0.39™
Study_visit 1.62°
Meet_pres 1.50°
Han_doc 1.77 "
Del_fin_prod 1.60"
Loss_TS 1.62°
Sample 380
Likelihood Quotient 49.60
R *>Cox Snell 0.084
R ?Nailerke 0.129
Wald x 49.6
p-value 0.00
Hosmer- Lemeshow test:
chi square 1.58
p-value 0.27
*** _ statistical significance at 1%; ** — statistical significance at 5%; * — statistical significance

at 10%.
Source: own calculation based on questionnaire research.

173






EKONOMIA I PRAWO. ECONOMICS AND LAW
Volume 25, Issue 2, 2026

p-ISSN 1898-2255, e-ISSN 2392-1625

. EKONOMIA I PRAWO
www.apcz.umk pl/EiP caaNoOMIcS AND LAW

Original article

received 24.09.2025; accepted 30.04.2026; published 30.06.2026
doi: 10.12775/EiP.2026.8

Effectiveness of European Green Deal
implementation in EU countries:
a DEA/Benefit-of-the-Doubt approach

JUSTYNA KUJAWSKA

Department of Finance, Faculty of Management and Economics, Gdansk University
of Technology, Narutowicza 11/12, 80-233 Gdansk, Poland
P4 Justyna.Kujawska@pg.edu.pl
ORCID: 0000-0002-0416-3048

MAGDALENA OLCZYK

Department of Economics, Faculty of Management and Economics, Gdansk University
of Technology, Narutowicza 11/12, 80-233 Gdansk, Poland
< Magdalena.Olczyk@pg.edu.pl
ORCID: 0000-0002-4880-5890

Abstract

Motivation: The European Green Deal (EGD) provides a common EU framework for
climate neutrality, resource efficiency and a just transition, but Member States differ
markedly in structural conditions and implementation capacity. Existing assessments

rely mostly on monitoring exercises, composite indicators or MCDA rankings; less at-

tention has been paid to frontier-based efficiency benchmarking of EGD outcomes.
Aim: The study assesses relative EGD effectiveness in 25 EU countries using a DEA/
Benefit-of-the-Doubt approach and Eurostat EGD indicators. The analysis covers
2013-2021, with 2019 treated as the strategic reference point. A SAW index is calcu-
lated from 20 transformed indicators, while the DEA/BoD model uses five indicators
selected through correlation analysis, variance analysis, PCA and LASSO.
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Results: The results show substantial heterogeneity. Sweden, Latvia and Estonia hold
strong positions in both the composite indicator and DEA/BoD assessment. In 2021,
the efficiency-frontier or super-efficient group includes Sweden, Latvia, Lithuania,
Portugal, Estonia, Ireland, the Netherlands, Croatia and Finland, whereas Czechia,
Belgium, Poland and Bulgaria show the largest efficiency reserves. Contribution-share
and robustness checks indicate the importance of waste generation and PM2.5-related
premature mortality. DEA/BoD complements ranking-based assessments by identifying
benchmark countries, frontier distance and efficiency reserves.

Keywords: European Green Deal; Data Envelopment Analysis; Benefit-of-the-Doubt;
efficiency frontier; European Union; Eurostat indicators

JEL: Q58; C14; 052

1. Introduction

In December 2019, the European Commission presented the European
Green Deal (EGD) as a new growth strategy intended to align climate neu-
trality, resource efficiency, competitiveness and social fairness within a single
policy framework (European Commission, 2019; von der Leyen, 2019). The
EGD was subsequently strengthened by the European Climate Law, which
made climate neutrality by 2050 legally binding and set the intermediate
target of reducing net greenhouse gas emissions by at least 55% by 2030
compared with 1990 levels (European Union, 2021c). Its implementation is
monitored through Eurostat indicators grouped around three policy areas:
reducing climate impact, protecting the planet and human health, and en-
abling a green and just transition. These indicators are important because the
EGD is not only a climate policy package; it also concerns the transformation
of energy systems, mobility, industrial structures, circular economy practices,
environmental protection and distributive fairness.

Despite this common strategic framework, implementation of the EGD
is not taking place under homogeneous conditions. More than five years af-
ter the announcement of the EGD, recent monitoring by the Joint Research
Centre shows that progress has been achieved in several policy areas, but
acceleration is still required for many quantified targets and data are not yet
available for all targets (Marelli et al., 2025). EU countries differ in energy
mix, fossil-fuel dependence, industrial specialisation, innovation capacity,
fiscal space, administrative effectiveness, and social exposure to transition
costs. The COVID-19 pandemic, the energy crisis, and the geopolitical shock
caused by Russia’s invasion of Ukraine have further increased pressure on
energy security and public finances, while also accelerating the need for
clean-energy investment (von Homeyer et al., 2022; Rosenow, 2022; Black &
Cisternino, 2025). Recent research also shows that the EGD may strength-
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en environmental ambition, but its territorial and socio-economic conse-
quences are uneven across countries and regions (Hereu-Morales et al., 2024;
Koundouri et al., 2024; Michalewska-Pawlak, 2024; Topcu et al., 2025). The
research problem is therefore not limited to whether EU countries formally
implement the EGD; it concerns how effectively different Member States
convert their structural conditions and observable sustainability outcomes
into progress towards the EGD objectives.

The need for comparative assessment has been increasingly recognised
in recent literature. Multi-criteria and composite-indicator studies have
evaluated EGD performance by combining indicators on climate, energy,
pollution, transport, circularity, and socio-economic transition (Ozdemir
et al., 2024; Tutak & Brodny, 2024; Ottomano Palmisano et al., 2025; Olc-
zyk & Kuc-Czarnecka, 2025; Karadag et al., 2025). These studies provide
valuable evidence on the uneven pace of EGD implementation and often
identify strong performance among Northern and Western European coun-
tries, while highlighting persistent constraints in several Central, Eastern and
Southern European Member States. They also demonstrate that monitoring
the EGD should move beyond single indicators, as progress in renewable en-
ergy, transport decarbonisation, air quality, waste reduction and greenhouse
gas intensity is multidimensional and may involve trade-offs.

However, an important research gap remains. Most existing assessments
are ranking-oriented and rely on composite indicators or multi-criteria
decision-making methods, including PROMETHEE II, MAIRCA, CoCoSo,
or related approaches. Such methods are useful for ordering countries ac-
cording to explicit preference functions, normalisation rules, and weighting
schemes. However, they are less suited to identifying which countries form
an efficiency frontier and which can serve as feasible benchmarks for others.
In contrast, Data Envelopment Analysis (DEA), particularly its Benefit-of-
the-Doubt (BoD) formulation, evaluates relative efficiency by allowing the
weights of indicators to be determined endogenously for each decision-
making unit within a common benchmarking framework (Cherchye et al.,
2007; Camanho et al., 2023; Walheer, 2024). This distinction is central for
policy evaluation. A DEA/BoD approach does not merely ask which country
scores highest in an aggregate ranking; it asks which country achieves the
best relative performance given the multidimensional set of EGD outcomes
and which peer countries define the frontier of attainable performance.

Against this background, the main objective of the study is to assess the
relative effectiveness of EGD implementation in EU countries using the DEA/
BoD approach and Eurostat’s EGD indicator framework. Although 2019 is
used as the strategic reference point because it marked the announcement of
the EGD, the empirical window covers 2013—-2021. The pre-2019 observations
are not interpreted as evidence of EGD implementation, but as a structural
baseline against which the first observable post-announcement outcomes can
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be assessed. This baseline is justified because the EGD did not emerge in
a regulatory vacuum: several policy areas later integrated into the EGD had
already been governed by the EU environmental acquis, including biodiver-
sity protection, climate mitigation, pollution reduction, and energy transition.
After Croatia’s accession in 2013, the analysed Member States operated un-
der a broadly common EU environmental framework, including obligations
linked to Natura 2000, the Birds Directive, and the Habitats Directive. There-
fore, the 2013-2021 window captures both pre-existing national trajectories
and early post-2019 outcomes, while avoiding the misleading assumption
that the EGD itself was implemented before 2019. The analysis covers 25 EU
countries and applies a multi-stage selection procedure to identify indicators
that best represent the multidimensional character of EGD implementation.
The following research questions are addressed: (RQ1) How effective are
the EU countries included in the dataset in implementing the EGD? (RQ2)
Which countries serve as efficiency benchmarks for EGD implementation?
(RQ3) Which indicators best capture the multidimensional character of the
EGD within the DEA framework? (RQ4) How does a DEA-based assessment
complement earlier ranking-based and MCDA-based evaluations?

The novelty of the article lies in shifting the assessment of EGD imple-
mentation from a purely ranking-based perspective to an efficiency-frontier
perspective. The scientific contribution is threefold. First, the study extends
the literature on EU climate and energy policy evaluation by applying DEA/
BoD to the Eurostat EGD monitoring framework. Second, it combines DEA
with a transparent, multi-stage statistical selection of indicators, reducing
redundancy and strengthening the interpretability of the final model. Third,
it identifies benchmark countries and those with efficiency reserves, thereby
providing information not available from composite rankings alone. The
findings have two types of implications. Scientifically, the study contributes
to the literature on sustainability measurement by demonstrating how DEA/
BoD can complement composite-indicator and MCDA approaches through
endogenous weighting, which reduces the arbitrariness of ex ante weights.
From a policy perspective, it provides a benchmarking tool that may support
differentiated intervention, particularly for countries with structural efficien-
cy reserves. The article is organised as follows. Section 2 presents the litera-
ture review on EGD implementation, with particular attention to existing
assessment methods and the distinction between MCDA-based rankings and
DEA-based efficiency analysis. Section 3 describes the data, indicator selec-
tion, and DEA/BoD methodology. Section 4 presents the empirical results,
including relative efficiency scores, benchmark countries, and cross-country
performance patterns. Section 5 discusses the findings in relation to previous
studies, structural differences between countries, and policy implications.
The final section summarises the main conclusions, limitations, and future
research directions.
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2. Literature review

The European Green Deal has generated a rapidly expanding body of litera-
ture that can be organised into four interrelated strands: policy and institu-
tional analyses of the EGD, empirical monitoring of implementation prog-
ress, MCDA and composite indicator assessments, and efficiency-oriented
studies using frontier methods. This structure is important because the
EGD is not a single environmental target; it is a multidimensional gover-
nance framework linking decarbonisation, resource efficiency, biodiversity,
transport, health protection, and social fairness. Consequently, assessing its
implementation requires methods capable of handling multiple, partly non-
commensurable policy outcomes.

The first strand of the literature examines the institutional and political
economy foundations of the EGD. Early studies emphasised that the EGD
should not be understood solely as an environmental agenda, but also as
an industrial, fiscal, and social transformation strategy (Pianta & Lucchese,
2020; Sikora, 2021). Leonard et al. (2021) highlighted the geopolitical di-
mension of the EGD, particularly the external effects of carbon pricing, en-
ergy import dependence, and trade adjustment. Von Homeyer et al. (2022)
showed that the energy crisis created new implementation pressures but
also strengthened the strategic rationale for accelerating clean energy. These
studies clarify the policy context, but they usually do not provide a quantita-
tive, country-level efficiency assessment.

A second group of studies focuses on the territorial and institutional
unevenness of EGD implementation. Ciot (2022) showed that Central and
Eastern European countries face specific implementation barriers related to
inherited energy systems, lower fiscal capacity, and the need for stronger ad-
ministrative coordination. Michalewska-Pawlak (2024) analysed the impact
of the EGD on EU regional policy after 2021 and argued that climate neu-
trality, environmental protection, and biodiversity have become horizontal
priorities in cohesion policy. This finding is relevant for efficiency analysis
because countries and regions do not begin the transition from the same
structural position. EGD performance therefore depends not only on en-
vironmental ambition, but also on the capacity to absorb funds, coordinate
investment, and manage place-based transition costs.

Recent sustainability assessments also show that the EGD is unevenly
aligned with different dimensions of sustainable development. Hereu-Mo-
rales et al. (2024) conducted a systematic analysis of environmental sustain-
ability in the EGD and indicated that implementation challenges remain
considerable. Koundouri et al. (2024), using machine-learning text mining
of 74 EGD policy documents from 2019-2023, found strong alignment with
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SDG@Gs related to clean energy, climate action, and sustainable consumption,
but weaker integration of social objectives such as poverty, inequality, health,
and decent work. This imbalance supports the view that EGD implementa-
tion should be assessed using a multidimensional framework rather than
climate indicators alone.

The third strand of the literature develops empirical tools for monitoring
EGD progress. The Joint Research Centre report by Marelli et al. (2025) pres-
ents one of the most comprehensive policy-monitoring exercises, covering
154 quantifiable targets from 44 policy documents across climate, energy,
circular economy, transport, agriculture, biodiversity and pollution. In the
academic literature, Olczyk and Kuc-Czarnecka (2025) introduced the Eu-
ropean Green Deal Index as a composite tool for monitoring the EU’s Green
Deal strategy. Their approach is valuable because it consolidates heteroge-
neous indicators into an interpretable index and reveals cross-country diver-
gence. However, composite indices typically require aggregation rules that
may affect the ranking of countries, especially when weights or normalisation
choices change (OECD, 2008; Saisana et al., 2005).

Several recent studies have used multi-criteria methods to assess EGD
implementation. Ozdemir et al. (2024) proposed a multi-criteria assessment
framework for Green Deal performance and demonstrated that EGD evalu-
ation benefits from structured criteria and sensitivity to different sustainabil-
ity dimensions. Tutak and Brodny (2024) assessed disparities among EU-27
countries in the implementation of EGD strategy goals using a European
Green Deal Index based on 18 indicators and a CoCoSo-based multi-criteria
approach with hybrid weighting. Their results for 2019-2021 identified Swe-
den, Denmark and the Netherlands as high performers and showed weaker
implementation in many newer Member States. Ottomano Palmisano et al.
(2025) applied PROMETHEE II to Eurostat EGD indicators and ranked EU
countries according to progress towards EGD implementation. Karadag et al.
(2025) extended the MCDA literature by proposing a hybrid model combin-
ing subjective and objective weighting to evaluate Green Deal compliance
performance in Turkiye.

Taken together, these studies make an important contribution by mov-
ing EGD monitoring beyond isolated indicators. Their limitation lies not in
a lack of empirical relevance, but in their evaluation logic. Most translate
multiple indicators into a final ranking of countries. Such rankings are useful,
but they may obscure the distance to feasible best practice, the peer countries
that define that benchmark, and the extent of country-specific efficiency re-
serves. They are also sensitive to normalisation, preference thresholds, and
weighting assumptions.

The closest reference point is Ottomano Palmisano et al. (2025), which
applies PROMETHEE II to rank EU countries according to progress towards
EGD implementation. The present article differs from that study in three
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specific respects: it does not construct a preference-based country ranking;
it applies DEA/BoD to identify a relative efficiency frontier and peer bench-
marks; and it combines this frontier analysis with systematic indicator selec-
tion. Thus, the empirical question shifts from which country ranks higher
to which countries define attainable best practice and which countries have
efficiency reserves relative to comparable peers.

DEA and the Benefit-of-the-Doubt approach therefore provide a comple-
mentary perspective. In the BoD model, a composite indicator is constructed
by allowing each country to select the most favourable feasible weights for
its own performance profile, subject to the restriction that the same weight-
ing system cannot allow any country to exceed the frontier (Cherchye et al.,
2007, 2008). This reduces the arbitrariness of uniform ex ante weights and
is useful when the theoretical importance of EGD indicators varies across
countries due to different energy mixes, industrial structures, or transition
constraints. DEA results must still be interpreted carefully, as they are rela-
tive, deterministic, and sensitive to the selected variables and outliers (Dyson
et al., 2001; Simar & Wilson, 1998).

This study addresses this gap directly. Existing monitoring, composite
indicator, and MCDA studies document uneven progress across sectors and
countries, but less attention has been given to the relative efficiency of EGD
implementation using a DEA/BoD framework combined with systematic
variable selection. The present analysis therefore shifts from a purely de-
scriptive or preference-based evaluation of progress to an efficiency-based
benchmarking exercise. This enables identification not only of high- and low-
performing countries, but also of the policy-relevant frontier against which
EGD implementation can be compared.

3. Research methodology
3.1. Data source, country coverage and empirical period

The empirical analysis is based on Eurostat’s European Green Deal (EGD)
indicator database, which provides harmonised and policy-relevant measures
of climate mitigation, energy transition, sustainable mobility, environmen-
tal protection, circular economy, and socio-economic transformation. After
screening for cross-country and intertemporal availability, 20 indicators were
retained. Five indicators were excluded due to incomplete data for the full
period: E_1.6, E_2.3,E 2.5, E_2.6,and E_3.7. Cyprus and Malta were omitted
because of data gaps, and the United Kingdom was excluded as it is no longer
an EU Member State. The final sample therefore consists of 25 EU countries.
The complete list of indicators and their classification as stimulants or des-
timulants is reported in Appendix Table 1.
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The empirical window covers 2013-2021. The year 2019 is treated as
the strategic reference point because the EGD was announced in December
2019. Pre-2019 observations are not interpreted as evidence of EGD imple-
mentation; they are used as a post-enlargement structural baseline captur-
ing national trajectories in policy areas later integrated into the EGD. The
year 2021 was selected as the final year because it was the latest year with
sufficient data completeness. Although Eurostat data ensure formal com-
parability, the indicators may still reflect reporting differences, publication
delays, and proxy measurement. The results should therefore be interpreted
as relative benchmarking outcomes rather than absolute measures of EGD
compliance.

3.2. Indicator treatment and preliminary composite indicator

Indicators were classified as stimulants or destimulants. Stimulants are vari-
ables for which higher values indicate better performance, such as renewable
energy share or rail freight transport share. Destimulants are variables for
which higher values indicate weaker performance, such as PM2.5-related
premature deaths, waste generation per capita, and greenhouse gas emis-
sions intensity. Before aggregation and DEA estimation, all indicators were
transformed so that higher values consistently denoted better outcomes.
For stimulants, the min-max transformation was applied:

[xi]-t — min(xi)]
[max(x;) — min(x;)]

(1) zije =

For destimulants, the direction was reversed:

~ [max(x;) — x;¢]
(2) zj, = [max(x;) — minéxi)].

Here, x,, denotes the original value of indicator i for country j in year ¢,
and z, denotes the transformed value. The transformation preserves cross-
country ordering while making all indicators compatible with the DEA out-
put interpretation.

A preliminary composite indicator was calculated only for descriptive com-
parison using Simple Additive Weighting:

(3) CIjS'tAW = izm Zijt
m i=1

Equal weights were used only at this preliminary stage. The SAW index is
not the main efficiency measure; it provides a transparent reference point for
comparison with DEA or Benefit-of-the-Doubt results (OECD, 2008; Zhou
et al., 2006).
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3.3. Variable selection for the DEA model

The DEA model used a reduced set of indicators because DEA is sensitive to
the ratio of decision-making units to variables. With 25 countries, including
too many outputs would reduce discriminatory power and could classify
too many countries as efficient. Indicator selection combined substantive
and statistical criteria: consistency with the EGD framework, relevance to
climate, environmental and socio-economic transformation, cross-country
comparability, interpretability, data availability, sufficient variability, and lim-
ited redundancy.

Four complementary methods were applied. Correlation analysis identi-
fied indicators strongly associated with the remaining variables. Variance
analysis selected indicators with high cross-country variability. Principal
Component Analysis reduced redundancy and identified variables with high
loadings on the main components. LASSO regression retained variables with
non-zero coefficients under regularisation. For PCA and LASSO, variables
were standardised before estimation to avoid scale effects.

The final selection was based on the frequency with which indicators ap-
peared across the four methods and on theoretical relevance. Five indicators
were retained: E1_4, E1_9, E2_7, E2_8, and E3_8. Together, they represent
the multidimensional structure of the EGD: renewable energy share captures
climate and energy transition; rail freight transport share captures sustain-
able mobility; PM2.5-related premature deaths capture environmental qual-
ity and health; waste generation per capita captures circular economy pres-
sure; and GHG emissions intensity of employment captures the link between
environmental burden and production structure. The results of the variable
selection procedure are summarised in Appendix Table 2.

3.4. DEA/Benefit-of-the-Doubt model and weights

Relative efficiency was assessed using Data Envelopment Analysis in its
Benefit-of-the-Doubt (BoD) formulation (Charnes et al., 1978; Cherchye et
al., 2007, 2008). Each country is treated as a decision-making unit. The five
transformed EGD indicators are included in the model as outputs. The base-
line multiplier model for country & in year ¢ is:

m
(4) Clyy = maxy,, Z 1uiktzikt
=
subject to: i=1Ymuiktzijt<1,j=1,...,n;uikt>0,i=1,...,m.
Here, C/,, is the DEA/BoD score, u,,is the weight assigned to indicator i

when country k is evaluated, m is the number of outputs and # is the number
of countries.
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Weights are determined endogenously by the optimisation problem. Each
country may select the most favourable feasible non-negative weights for
its own profile, provided that the same weights do not allow any country to
exceed the frontier. Thus, the weights are country-specific shadow weights,
not normative importance coefficients. No additional lower or upper weight
restrictions were imposed beyond non-negativity. This limits arbitrary ex
ante weighting, but also means that some indicators may receive very low or
zero weights for specific countries.

3.5. Single input, undesirable outputs and DEA assumptions

The BoD specification uses one non-discretionary input fixed at 1 for all
countries. This is a technical normalising input, not public expenditure, la-
bour, capital or energy use. Its function is to anchor the DEA model and
allow multiple policy outcomes to be assessed within a common frontier.
It is non-discretionary because it is not subject to reduction or managerial
control. The study therefore evaluates relative outcome efficiency, not ex-
penditure efficiency.

Undesirable outputs were transformed before estimation because DEA
treats outputs as desirable and assumes that more output is better. In the
final DEA set, E2_7, E2_8 and E3_8 are destimulants. After transformation,
lower mortality, waste and emissions intensity are represented by higher
transformed values (Seiford & Zhu, 2002; Lewis & Sexton, 2004).

The baseline specification assumes constant returns to scale. A VRS
specification was also tested, but with one homogeneous technical input it
produced non-discriminatory scores of one for all countries; therefore, the
CRS/BoD specification was retained as the meaningful baseline. This choice
is consistent with the unit input and with normalised policy outcomes rather
than absolute measures of national production scale. The analysed coun-
tries are treated as comparable decision-making units because they operate
under a common EU policy framework, although they differ in energy mix,
industrial structure, fiscal capacity, and administrative effectiveness. DEA
is deterministic and does not separate statistical noise from inefficiency;
measurement error, outliers, and variable selection may therefore affect the
frontier. With 25 countries, one input, and five outputs, the model satisfies
the common rule of thumb requiring the number of units to exceed three
times the total number of inputs and outputs.

3.6. Super-efficiency, robustness logic and interpretation
For finer discrimination among efficient countries, a super-efficiency ex-

tension was applied. In this specification, the evaluated country is excluded
from its own reference set, allowing countries located on the frontier to be
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ranked. Values above 1 indicate that a country remains above the frontier
constructed without itself, while values below 1 indicate relative inefficiency.

Robustness was addressed through multi-method indicator selection, di-
mensionality reduction, alternative transformation, leave-one-indicator-out
specifications and frontier-outlier stress tests. The results should be inter-
preted as relative benchmarking outcomes, not causal estimates. A country
on the DEA frontier is efficient only relative to the analysed sample and se-
lected indicators; it may still face environmental or institutional challenges.
Future extensions may add bootstrap DEA, panel DEA or Malmquist indices
once longer post-2019 data series become available.

4. Results
4.1. Composite indicator results as a descriptive reference

The empirical analysis first reports the SAW-based composite indicator as
a descriptive reference. Appendix Table 3 presents CI values for 25 EU coun-
tries in 2013, 2019 and 2021. The CI combines all 20 transformed EGD indi-
cators with equal weights; it is therefore treated as a transparent overview of
aggregate performance, not as the main efficiency measure.

Sweden, Latvia and Estonia remain at the top of the CI ranking, with
Slovenia and Austria also consistently high. Ireland, Bulgaria and Greece
record the weakest CI values, while Poland, Romania and Spain remain in
the lower part of the distribution. Germany and France occupy mid-ranking
positions, indicating that economic scale does not automatically translate
into balanced aggregate EGD performance. Portugal records the strongest
upward movement, from 19th in 2013 to 11th in 2021, whereas Belgium and
Czechia display more unstable positions.

4.2. DEA/BoD efficiency scores and the efficiency frontier

The DEA/BoD results in Appendix Table 4 provide the main efficiency-ori-
ented assessment. Unlike the CI, which applies equal weights, DEA/BoD
evaluates relative efficiency using country-specific endogenous weights and
identifies countries located on or above the estimated frontier. Differences
between CI and DEA rankings are therefore not inconsistencies, but indicate
that aggregate performance and relative efficiency reflect different aspects of
EGD implementation.

Sweden, Latvia and Estonia rank highly in both approaches, suggesting
strong aggregate performance combined with high relative efficiency. Other
countries show divergence. Ireland has the lowest CI value in 2021 but a high
DEA/BoD score, while Portugal and Lithuania perform better in DEA than
in the CI ranking. This suggests that weaker average performance across
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the full indicator set may coexist with favourable relative efficiency in the
reduced DEA model. The 2021 DEA/BoD classification (Appendix Table 5)
distinguishes frontier or super-efficient countries, near-efficient countries,
moderate-efficiency countries, and countries with the largest efficiency gaps.
The lowest group includes Czechia, Belgium, Poland and Bulgaria, with Bul-
garia remaining last in both 2019 and 2021.

To increase transparency of the DEA/BoD results, normalised contribu-
tion shares and robustness checks were additionally calculated (Supplemen-
tary Annex, Tables A1-A6). In 2021, the largest average contribution to the
DEA/BoD score was associated with E2_8 (waste generation; 35.97%), fol-
lowed by E2_7 (PM2.5-related premature deaths; 28.73%), E3_8 (GHG emis-
sions intensity of employment; 16.79%), E1_9 (rail freight transport; 12.04%)
and E1_4 (renewable energy; 6.47%). E2_8 contributed positively in 76% of
countries and was the dominant contributor in eight countries, whereas E2_7
contributed positively in 64% of countries and dominated in ten countries.
The robustness checks confirmed the stability of the baseline results. The
alternative min-max transformation with reversed destimulants produced
identical rankings in 2013, 2019 and 2021 (Spearman’s rho = 1.000). In the
2021 leave-one-indicator-out test, the ranking remained highly stable after
excluding E1_4 (rho = 0.998) and remained stable or moderately stable after
excluding E2_8 (rho = 0.912), E3_8 (rho = 0.893) and E1_9 (rho = 0.824).
The largest change occurred after excluding E2_7 (rho = 0.552), confirming
that PM2.5-related premature mortality is the most influential indicator for
the estimated frontier. Additional 2021 frontier-outlier tests also supported
the stability of the results: after excluding Sweden, Spearman’s rho equalled
0.982, and after excluding Sweden and Latvia, it equalled 0.946.

4.3. Changes between the pre-EGD baseline, 2019 reference year
and 2021

Because the EGD was announced in December 2019, the 2013 results are
interpreted as a pre-EGD structural baseline, while 2019-2021 captures
early post-announcement outcomes. The longer 2013-2021 comparison
shows substantial gains for Lithuania, Greece, Luxembourg and the Nether-
lands in DEA ranks, and a large CI improvement for Portugal. The shorter
2019-2021 comparison is more directly linked to the first observable post-
announcement period: Lithuania and the Netherlands improve markedly in
DEA, Greece and Luxembourg continue upward movement, whereas Bul-
garia, Poland, Belgium and Czechia remain in the lower part of the efficiency
distribution. These changes suggest uneven early progress conditioned by
pre-existing national trajectories.

The observed cross-country differences may be associated with energy
mix, transport structure, exposure to high-emission sectors, administrative
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capacity and earlier environmental policy paths. However, these factors are
contextual explanations, not causal effects identified by the DEA model.

4.4. Indicator profiles of leading and lagging countries

The final part of the results examines the 2021 indicator profiles of leading
and lagging countries. Chart 1 does not identify causal drivers of DEA effi-
ciency, nor does it report DEA weights or slack values. It shows how the se-
lected transformed indicators differ between the leading group, represented
by Sweden, Latvia and Estonia, and the lagging group, represented by Bul-
garia, Poland and Belgium.

The leading group displays stronger transformed values for renewable
energy, rail freight transport, and selected environmental-health outcomes.
The lagging group shows weaker profiles, particularly in PM2.5-related pre-
mature mortality, waste generation, and greenhouse gas emissions intensity
of employment. These profiles help explain the empirical structure of the
DEA/BoD scores without implying that any single indicator causally deter-
mines the ranking.

Overall, the results reveal three patterns: stable leadership by several
Northern and Baltic countries, improvement in selected countries such as
Lithuania, Greece and the Netherlands, and persistent efficiency reserves
in Bulgaria, Poland, Belgium and Czechia. The following discussion relates
these patterns to previous MCDA and composite indicator studies, and to
structural differences between Member States.

5. Discussion

The DEA/BoD results provide an efficiency-frontier interpretation of Eu-
ropean Green Deal implementation, rather than another aggregate country
ranking. Three findings are particularly important. First, Sweden, Latvia and
Estonia combine strong composite indicator performance with high DEA/
BoD efficiency, confirming their robust position across both evaluation ap-
proaches. Second, some countries, such as Lithuania, Portugal, Ireland and
the Netherlands, perform better in the DEA/BoD framework than in the
equal-weighted composite indicator. This suggests that weaker average per-
formance across the full set of indicators may coexist with relatively efficient
performance in the reduced DEA model. Third, Bulgaria, Poland, Belgium
and Czechia remain the countries with the largest relative efficiency reserves
in 2021. These results show that the EGD implementation gap is not only
a matter of aggregate performance, but also of how effectively countries con-
vert their observable environmental and transition-related outcome profiles
into frontier performance.
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These findings are broadly consistent with recent monitoring and stock-
taking exercises, which show that EGD progress across Member States re-
mains uneven and that acceleration is required in several policy areas. They
are also consistent with composite indicator and MCDA studies that iden-
tify stronger performance among Northern and selected Western European
countries, and weaker performance among several Central, Eastern and
Southern European countries. However, the present results also show why
DEA/BoD should be interpreted as a complementary approach rather than
a substitute for ranking-based methods. Composite indicators and MCDA
methods, including PROMETHEE II or CoCoSo-based approaches, are use-
ful for ordering countries according to explicit aggregation, normalisation
and preference rules. DEA/BoD instead identifies the empirical efficiency
frontier, peer benchmarks and country-specific efficiency reserves under en-
dogenous weights. Therefore, differences between the DEA/BoD results and
previous rankings should not be treated as inconsistencies. They reflect dif-
ferent evaluation questions: ranking-based studies ask which country scores
higher, whereas the present approach asks which countries define attainable
best practice given the selected multidimensional EGD outcomes.

The closest point of comparison is the PROMETHEE II-based assessment
by Ottomano Palmisano et al. (2025). That study identifies Sweden, Austria,
and the Netherlands as high performers, and Ireland, Luxembourg, and Cy-
prus as low performers. The present analysis confirms the strong position of
Sweden and the Netherlands, but also shows that countries such as Ireland,
Lithuania, and Portugal can appear more efficient in a DEA/BoD framework
than in ranking-based or equal-weighted assessments. This difference arises
from the logic of the method. PROMETHEE II relies on pairwise compari-
sons and preference functions, while DEA/BoD allows each country to use
the most favourable feasible weights for its own outcome profile, subject to
the common frontier constraint. The analysis therefore does not replicate the
previous ranking; it adds information on relative efficiency, benchmark sta-
tus, and efficiency reserves. Similarly, the findings are consistent with Olczyk
and Kuc-Czarnecka’s (2025) evidence on increasing divergence in EGD-relat-
ed composite indicators, but extend that result by showing where divergence
is reflected in frontier distance rather than only in aggregate scores.

The contribution-share results clarify which dimensions of the reduced
DEA model are most relevant for the estimated frontier. In 2021, waste gen-
eration and PM2.5-related premature mortality made the largest average
contributions to the DEA/BoD scores, followed by greenhouse gas emissions
intensity of employment, rail freight transport, and renewable energy. The
leave-one-indicator-out test further indicates that PM2.5-related premature
mortality is the most influential variable for the stability of the 2021 rank-
ing. This suggests that EGD efficiency, as captured in the present model, is
not driven solely by climate-energy indicators. Environmental health, waste
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pressure, and emissions intensity of production structures also play a central
role. This is important for policy interpretation because it indicates that the
Green Deal should be evaluated as a multidimensional transition involving
air quality, circular economy, transport, and production structure, not only
renewable energy deployment.

Although DEA does not identify causal mechanisms, the observed cross-
country differences can be interpreted in light of structural, institutional,
and sectoral conditions. Countries closer to the frontier tend to display
more favourable combinations of renewable energy performance, transport
structure, air quality outcomes, waste indicators, and emissions intensity.
Countries with larger efficiency reserves often face more challenging start-
ing conditions, including higher dependence on fossil fuels, a larger role for
emissions-intensive sectors, weaker air quality outcomes, lower circular
economy performance, or more limited administrative capacity to imple-
ment complex transition policies. These factors do not constitute causal ef-
fects in the econometric sense, but they provide a plausible interpretation of
why countries operating under the same EU strategic framework may differ
in relative EGD efficiency.

The results also have policy implications. For countries located on or
above the frontier, the main challenge is to maintain performance and dis-
seminate transferable practices, especially in areas such as air quality man-
agement, circular economy policies, rail-oriented freight systems, and
emissions intensity reduction. For near-efficient and moderate-efficiency
countries, the priority is to remove specific bottlenecks rather than rede-
sign the entire transition framework. This may involve accelerating permit-
ting procedures, improving coordination across ministries and agencies,
strengthening investment pipelines, and targeting sectors where the selected
indicators reveal weaker performance. For low-efficiency countries, includ-
ing Bulgaria, Poland, Belgium, and Czechia in the 2021 classification, more
targeted support may be needed. Policy attention should focus on areas with
the largest observed efficiency reserves, particularly air quality improvement,
waste reduction, emissions intensity of employment, and transport decar-
bonisation. EU-level instruments, including cohesion policy, the Just Transi-
tion Mechanism, and green investment support, should therefore be linked
not only to formal compliance with EGD targets, but also to measurable
progress in reducing frontier distance.

Several interpretive limitations should be emphasised. First, DEA/BoD
evaluates relative outcome efficiency, not absolute EGD compliance. A coun-
try located on the frontier is efficient only relative to the analysed sample and
selected indicators; it may still face environmental or social challenges. Sec-
ond, the endogenous weights used in the BoD model are shadow weights, not
normative importance coefficients. They indicate how a country achieves its
best feasible score within the model, but should not be interpreted as policy
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priorities in themselves. Third, the use of a single unit input means the model
does not evaluate expenditure efficiency, labour productivity, or fiscal effort.
It compares multidimensional outcome profiles under a common normalis-
ing input. Fourth, DEA is deterministic and may be sensitive to measure-
ment error, outliers, and variable selection. The robustness checks reported
in the study mitigate this concern, but do not eliminate it completely. Finally,
Eurostat indicators are harmonised and policy-relevant, but may still reflect
reporting delays, proxy measurement, and differences in national data sys-
tems. For these reasons, the results should be interpreted as a comparative
benchmarking exercise rather than as a causal or exhaustive assessment of
Green Deal implementation.

6. Conclusion

The relative effectiveness of European Green Deal (EGD) implementation
in EU countries was assessed using a DEA/Benefit-of-the-Doubt framework
based on Eurostat EGD indicators. The empirical design combined a descrip-
tive SAW composite indicator, constructed from 20 transformed indicators,
with an efficiency-frontier model based on five selected indicators: renewable
energy share, rail freight transport share, PM2.5-related premature mortal-
ity, waste generation per capita, and greenhouse gas emissions intensity of
employment. This approach enabled the evaluation of EGD implementation
both as an aggregate ranking problem and as a frontier-based benchmark-
ing problem focused on relative outcome efficiency, peer benchmarks, and
efficiency reserves.

The results reveal substantial heterogeneity across Member States. Swe-
den, Latvia, and Estonia hold strong positions in both the composite indica-
tor and DEA/BoD assessment, indicating stable performance across both
evaluation approaches. In the 2021 DEA/BoD classification, the efficiency-
frontier or super-efficient group comprises Sweden, Latvia, Lithuania, Portu-
gal, Estonia, Ireland, the Netherlands, Croatia, and Finland. The low-efficien-
cy group includes Czechia, Belgium, Poland, and Bulgaria. The comparison
between the composite indicator and DEA/BoD scores also demonstrates
that aggregate performance and relative efficiency are not identical. Coun-
tries such as Ireland, Lithuania, and Portugal perform more favourably in the
DEA/BoD framework than in the composite indicator.

The contribution-share and robustness results further clarify the inter-
pretation of the model. In 2021, the largest average contributions to DEA/
BoD scores were associated with waste generation and PM2.5-related pre-
mature mortality, followed by greenhouse gas emissions intensity of employ-
ment, rail freight transport, and renewable energy. The leave-one-indicator-
out checks indicate that the ranking is particularly sensitive to PM2.5-related
premature mortality, while the alternative transformation and frontier-out-

190



B :xoNOMIA T PRAWO. ECONOMICS AND LAW, 25(2), 175-198

lier tests confirm a high level of overall robustness. These findings suggest
that EGD efficiency should not be interpreted solely through climate-energy
indicators. Environmental health, circular economy pressure, transport
structure, and emissions intensity also play a central role in the relative per-
formance of Member States.

Several policy implications arise from the results. For countries located
on or above the frontier, policy should focus on maintaining performance
and disseminating transferable practices, particularly in air-quality man-
agement, circular-economy policies, rail-oriented freight systems, and
emissions-intensity reduction. For near-efficient and moderate-efficiency
countries, priority should be given to removing specific bottlenecks, such
as administrative delays, weak investment pipelines, insufficient coordina-
tion across public institutions, and sector-specific transition barriers. For
low-efficiency countries, more targeted support is needed in areas where
the greatest efficiency reserves are evident. In particular, air-quality im-
provement, waste reduction, emissions-intensity reduction, and transport
decarbonisation should be more closely linked with cohesion policy, the Just
Transition Mechanism, and green investment support. The results therefore
support differentiated policy intervention rather than a uniform implementa-
tion model for all Member States.

The scientific contribution of the article is to shift the assessment of EGD
implementation from a purely ranking-based perspective to an efficiency-
frontier perspective. Composite indicators and MCDA methods remain use-
ful for ordering countries according to explicit aggregation or preference
rules. However, DEA/BoD provides information on the countries that define
attainable best practice, the distance of other countries from that frontier,
and the extent of efficiency reserves. In this sense, the analysis complements
earlier MCDA and composite-indicator studies by showing how endogenous
weights and frontier benchmarking can be used to assess multidimensional
EGD outcomes. The findings also confirm that differences in EGD imple-
mentation should be interpreted in the context of structural and institu-
tional conditions, including energy mix, dependence on fossil fuels, trans-
port structure, exposure to emissions-intensive sectors, and administrative
capacity. These contextual factors do not constitute causal effects identified
by the model, but they provide a plausible interpretation of cross-country
differences in relative efficiency.

Several limitations should be emphasised. First, the DEA/BoD scores are
relative to the analysed sample and selected indicators; a country located
on the frontier should not be interpreted as fully compliant with all EGD
objectives. Second, the single unit input is a technical normalising input, not
a measure of public expenditure, labour, capital, or energy use. The model
therefore evaluates relative outcome efficiency rather than expenditure ef-
ficiency. Third, DEA is deterministic and does not separate statistical noise
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from inefficiency, making results sensitive to measurement error, outliers,
and variable selection. Fourth, the Eurostat indicators are harmonised and
policy-relevant, but may still reflect reporting delays, proxy measurement,
and differences in national data systems. Fifth, the analysis does not identify
causal mechanisms, and the pre-2019 observations should be interpreted as
a structural baseline rather than as evidence of EGD implementation before
the strategy was announced.

Future research should extend the analysis when longer post-2019 Euro-
stat time series become available. Panel DEA, Malmquist productivity indi-
ces, and bootstrap DEA could be used to evaluate changes in efficiency over
time and to assess the statistical stability of the frontier. DEA results could
also be triangulated with stochastic frontier analysis, MCDA methods, or
machine learning approaches to test how different modelling assumptions af-
fect country classifications. Further extensions should include regional-level
analysis, additional institutional and policy variables, information on EU
funding absorption, and more detailed indicators of administrative capacity.
Such extensions would allow a more precise assessment of how structural
conditions, public policy design, and investment capacity affect the relative
effectiveness of EGD implementation.
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Appendix

Box 1. Comparison of EGD assessment approaches

Descriptive monitoring: tracks official indicators and targets; transparent and policy-aligned, but does not syn-
thesise multidimensional performance or identify benchmarks.

Composite indicators: summarise many indicators into one score; clear for communication, but sensitive to
normalisation, aggregation and weights.

MCDA methods: rank countries under explicit preference rules; useful for multi-criteria ordering, but dependent
on preference functions, thresholds and weights.

DEA/BoD: identifies an efficiency frontier, peers and efficiency reserves through endogenous weights; informative
for benchmarking, but relative and sensitive to variable selection and outliers.

Source: own elaboration.

Table 1. European Green Deal Indicators

Indicator Direction (S/D) Source
E_1.1 Greenhouse gas emissions D Eurostat — EGD indicator E_1.1 (Index, 1990=100)
E_1.2 Greenhouse gas emissions by D Eurostat — EGD indicator E_1.2 (% of total, energy sec-
sector tor share)
E_1.3 Climate related economic D Eurostat — EGD indicator E_1.3 (euro per inhabitant, con-
losses stant prices)
E_1.4 Renewable energy by sector S Eurostat — EGD indicator E_1.4 (% of gross final energy
consumption)
E_1.5 Primary energy consumption D Eurostat — EGD indicator E_1.5 (MWh)
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Indicator Direction (S/D) Source
ﬁailfe}i?i Er;elfsgey consumption in D Eurostat — EGD indicator E_1.6 (GJ per capita)
E 1.7 Zero-emission vehicles S Eurostat — EGD indicator E_1.7 (% of new registrations;
- passenger cars, etc.)
E_1.8 Passenger transport by mode S Eurostat — EGD indicator E_1.8 (% in total inland pas-
(rail) senger-km)
E_1.9 Freight transport by mode S Eurostat — EGD indicator E_1.9 (% in total inland freight
(rail) tonne-km)
E_2.1 Forest and other wooded land S Eurostat — EGD indicator E_2.1 (% of total land area)
E 2.2 Protected areas S Eurostat — EGD indicator E_2.2 (% of total area; terres-
- trial/marine)
E_2.3 Common bird index S Eurostat — EGD indicator E_2.3 (index)
E_2.4 Area under organic farming S Eurostat — EGD indicator E_2.4 (% of utilised agricultural
— area)
E_2.5 Nitrate in groundwater D Eurostat — EGD indicator E_2.5 (mg NO3/1)
ﬁiﬁdco(l)lr;uer;ptlon of chemicals by D Eurostat — EGD indicator E_2.6 (tonnes)
Eurostat — EGD indicator E_2.7 (rate attributable to
E_2.7 Premature deaths (PM2.5) D PM2.5)
E_2.8 Generation of waste by haz- D Eurostat — EGD indicator E_2.8 (kg per capita; hazardous/
ardousness non-hazardous total)
E_3.1 Raw material consumption D Eurostat — EGD indicator E_3.1 (tonnes per capita, total)
E 3.2 Circular material use rate s Eurostat — EGD indicator E_3.2 (% of material input for
= domestic use)
gﬁgl‘f&gross domestic expenditure S Eurostat — EGD indicator E_3.3 (% of GDP; total)
ﬁ(—)iﬁ aI:iOelz{lllliglgx\l»v::rsble to keep D Eurostat — EGD indicator E_3.4 (% of population)
E 3.5 High-speed internet coverage S Eurostat — EGD indicator E_3.5 (% of households; NGA
22 FHEN-5Pp 8 coverage)
E_3.6 Environmental tax revenues S Eurostat — EGD indicator E_3.6 (% of total tax revenue)
fa—l?;;zo]i:gggglture on environmen- S Eurostat — EGD indicator E_3.7 (level)
E_3.8 GHG emissions intensity of D Eurostat — EGD indicator E_3.8 (tonnes CO, per em-
employment ployed person)

Notes: S = stimulant (higher is better); D = destimulant (higher is worse).
Sources refer to the Eurostat European Green Deal indicator metadata/codes.

Table 2. Selection of DEA indicators

Selection method

Top 5 (2013)

Top 5 (2019) Top 5 (2021)

Correlation matrix

E3_3,E2 7,E1_4,E3_1,E2_1

E2_7,E3_3,E1 4,E3_1,E2_1

E1.4,E2 7,E3_3,E3_1,E2_1

Variance analysis

E2 8,E3_8,E1_2,E1_5,E2_7

E2 8,E3_8,E1_2,E1_5E2_7

E2 8,E3_8,E1_2,E1_5E2_7

PCA

E2 2,E2 1,E2 8,E1_2,E1_5

E3_2,E1_2,E1_9,E1_5,E1_8

E3_1,E1.9,E1_5E2_8,E1_2

LASSO

E1_4,E2 2,E3_8,E3_2,E1_9

E2_1,E3_8,E3_4,E2_7,E1_9

E1.5,E1_4,E2_2,E3_8,E1_9

Frequency-based
shortlist

E3_2,E1.9,E2 _8,E1_4,E2_7

E3_2,E1.9,E2 8,E1_8,E1_4

E1.9,E2 8,E1_4,E2_7,E3_8

Final set

E1. 4, E1.9, E2 7, E2_8, E3_8

Source: own calculations.
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Table 3. Composite indicators related to EGD implementation for 25 EU countries in the
years 2013, 2019, and 2021

No | Country = =Z o 2053001 | 0353021
Clvalue | Rank | CIvalue| Rank | ClIvalue | Rank

1 |Austria 0.451 6 0.498 5 0.519 5 Al —
2 |Belgium 0.350 21 0.399 14 0.402 17 A4 v3
3 |Bulgaria 0.335 22 0.367 20 0.339 24 V2 V4
4 |Croatia 0.440 7 0.466 7 0.481 7 — —
5 |Czechia 0.368 16 0.399 13 0.385 19 V3 A )
6 |Denmark 0.381 13 0.395 16 0.406 16 v3 —
7 |Estonia 0.532 3 0.578 1 0.555 2 Al Vi1
8 |Finland 0.459 5 0.480 6 0.498 6 Vi1 —
9 |France 0.373 14 0.378 17 0.402 18 V4 vi1
10 |Germany 0.360 18 0.407 12 0.422 13 A5 A\ !
11 |Greece 0.305 24 0.348 23 0.377 21 A3 A2
12 |Hungary 0.388 12 0.376 18 0.410 14 v2 A4
13 |Ireland 0.281 25 0.284 25 0.312 25 — —
14 |Italy 0.371 15 0.397 15 0.408 15 — —
15 |Latvia 0.562 2 0.578 2 0.552 3 A\t A
16 |Lithuania 0.429 8 0.422 11 0.427 12 V4 A
17 |Luxembourg 0.397 11 0.431 10 0.439 9 A2 Al
18 |Netherlands 0.414 10 0.462 8 0.470 8 A2 —
19 |Poland 0.325 23 0.346 24 0.346 23 — Al
20 |Portugal 0.358 19 0.367 21 0.429 11 A3 A 10
21 |Romania 0.352 20 0.376 19 0.379 20 — A\t
22 |Slovakia 0.415 9 0.437 9 0.439 10 A\ vi1
23 |Slovenia 0.509 4 0.536 4 0.521 4 — —
24 |Spain 0.365 17 0.354 22 0.364 22 V5 —
25 |Sweden 0.571 1 0.557 3 0.599 1 — A2

Source: own calculations based on Eurostat (2023).

Table 4. DEA/BoD efficiency scores related to EGD implementation for 25 EU countries

in the years 2013, 2019, and 2021

No DMU 2013 2019 2021 Rank A Rank A
Score Rank Score Rank Score Rank | 2013-20212019-2021

1 |Austria 0.899 19 0.883 22 0.943 18 Al A4

2 |Belgium 0.833 22 0.885 21 0.877 23 A V2
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No MU 2013 2019 2021 Rank A Rank A
Score Rank Score Rank Score Rank | 2013-20212019-2021

3 |Bulgaria 0.828 23 0.800 25 0.786 25 V2 —
4 |Croatia 1.033 6 1.072 4 1.026 8 V2 V4
5 |Czechia 0.940 16 0.888 20 0.898 22 V6 V2
6 |Denmark 1.000 8 0.986 11 0.979 13 v5 V2
7 |Estonia 1.122 3 1.067 5 1.069 5 V2 —
8 |Finland 1.005 7 1.014 7 1.019 9 V2 V2
9 |France 0.952 14 0.993 10 0.969 14 — V4
10 |Germany 0.847 21 0.895 18 0.931 20 Al V2
11 |Greece 0.750 25 0.860 23 0.943 17 A3 A6
12 |Hungary 0.977 10 0.969 12 0.987 11 A\t Al
13 |Ireland 1.063 5 1.062 6 1.053 6 A\t —
14 |Italy 0.926 18 0.947 13 0.931 21 V3 A&
15 |Latvia 1.338 2 1.255 2 1171 2 — —
16 |Lithuania 0.963 13 0.932 16 1.170 3 A 10 A 13
17 |Luxembourg 0.815 24 0.930 17 0.958 16 A3 Al
18 |Netherlands 0.939 17 0.943 15 1.028 7 A 10 A3
19 |Poland 0.848 20 0.842 24 0.854 24 V4 —
20 |Portugal 1.069 4 1.080 3 1.109 4 — Vi1
21 |Romania 0.975 11 1.004 8 0.999 10 Al V2
22 |Slovakia 0.972 12 0.944 14 0.959 15 V3 A\
23 |Slovenia 0.948 15 0.893 19 0.932 19 V4 —
24 |Spain 0.993 9 0.999 9 0.986 12 v3 V3
25 |Sweden 1.358 1 1.336 1 1.461 1 — —

Source: own calculations based on Eurostat (2023).

Table 5. Classification of countries by DEA/BoD efficiency score in 2021

Group

Criterion, 2021
DEA/BoD score

Countries

Interpretation

Efficiency-frontier /
super-efficient coun-
tries

score > 1.000

Sweden, Latvia, Lithuania, Portugal,
Estonia, Ireland, Netherlands, Croatia,
Finland

Countries located on or above
the estimated frontier

tries

tive efficiency gaps

Near-efficient coun-| 0.950-1.000 |Romania, Hungary, Spain, Denmark,|Countries close to the frontier,
tries France, Slovakia, Luxembourg with limited efficiency reserves
Moderate-efficiency| 0.900-0.949 |Austria, Greece, Slovenia, Germany,|Countries with visible but not
countries Italy extreme efficiency reserves

Low-efficiency coun- < 0.900 Czechia, Belgium, Poland, Bulgaria Countries with the largest rela-

Source: own calculations based on Eurostat (2023).
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Abstract

Motivation: The article addresses the issue of platform work in Poland in the context of the
development of social dialogue institutions and the right to protest. As a result of the imple-

mentation of the Directive on improving working conditions in platform work, this relatively
new type of work should operate within a new, more coherent institutional environment. In
Poland, the widely criticised standards of platform work and strikes undertaken by persons
performing platform work have shown that social dialogue has an important role to play in
this sector. In European practice, strikes and the resulting social dialogue have strengthened

the process of digital labour platforms institutionalisation and accelerated the creation of the

Directive.

Aim: The article aims to evaluate the institutional conditions and social climate in Poland in
which the right to freedom of association and the resulting right to strike for persons work-
ing through digital platforms will be implemented.

Results: The conclusions were formulated based on critical literature review, analysis of legal
acts, and data from an original diagnostic survey. The study shows that in Poland, the strike
was an important factor that united platform workers and initiated the formation of trade

© 2026 Nicolaus Copernicus University. All rights reserved. [©0C]
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unions in this sector. As demonstrated, the implementation of the Directive on improving
working conditions in platform work should indirectly strengthen its role. Platform workers
in Poland can also count on social support in exercising their right to strike, which is a logi-
cal consequence of their right to participation in social dialogue.

Keywords: platform workers, trade unions, persons performing platform work, Poland.

JEL: J51; ]83; K31.

1. Introduction

Advancing digitisation, platformisation and subsequent fragmentation of
work have revealed new areas of concern and problems in the labor mar-
ket that need to be addressed (Costa & Estanque, 2018, pp. 149-170). One
of them is the increasingly common platform work, also referred to as the
gig economy (Ostoj, 2020, p. 20; Wheatley, 2024, pp. 1-5). The essence of
platform work is the provision of services (online or in the field) coordinated
through a specialised digital platform (or digital labour platform — DLP) that
enables a quick response to existing demand.

The conditions of platform work, especially for delivery workers operat-
ing through platforms using mobile applications, have elicited strong criti-
cism due to the unclear status of workers, who tend to work based on civil
law contracts or are self-employed, although they remain significantly depen-
dent on and supervised by the platform, low pay and algorithmic order allo-
cation and performance evaluation, as well as the inability to raise grievances
and take joint organised action to protect their own interests (Prassl, 2018,
pp- 24—26; Sieker, 2022, pp. 193-207; Au-Yeung et al., 2024, pp. 673-691;
Tusinska, 2024, pp. 341-351).

In Poland, the growing conflict between food delivery workers (also
known as couriers) and specialised delivery platforms has led to open pro-
tests in the form of strikes. It can be assumed that the strikes by delivery
workers were triggered by the absence of or deficiencies in the regulations
governing this sector of the economy. The situation also occurred in many
other European Union countries (Piasna, 2024, pp. 1-15). The problem was
recognised at the EU level, which resulted in the draft Directive on improv-
ing working conditions in platform work (the so-called Platform Work Di-
rective — PWD), which was created in late 2021. The Directive was finally
adopted in October 2024 and published on 11 November 2024, and it repre-
sents a step towards building an institutional environment for DLP.

In the PWD, persons performing platform work (including platform
workers)' are guaranteed, among other things, the right to freedom of as-

1 The Directive distinguishes between these two categories of persons, limiting the right
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sociation, strengthened by the obligation imposed on platforms to facilitate
communication between workers in order to create such an opportunity to
unionise. The Directive will have to be implemented in the EU countries by
2 December 2026. It is member states that determine how to operationalise
the solutions and adapt them to their national institutional infrastructure.
The PWD introduces comprehensive regulation, often ahead of national leg-
islation (Piasna, 2024), and intervenes in the most sensitive areas of labor law,
such as an employment relationship, algorithmic management, and the right
of platform workers to unionise. In this situation, it is important to identify
the conditions for exercising the right to freedom of association and to verify
to what extent — within the right to unionise — the right to protest, including
strike action, can be used by platform workers in Poland. Until now, strike
has been the main instrument for defending their interests.

The article aims to evaluate the institutional conditions and social climate
in Poland in which the right to freedom of association and the resulting
right to strike for persons working through DLP will be implemented. It
puts forward arguments to support the thesis that the PWD, by strengthen-
ing the right to collective bargaining for persons performing work through
platforms, enables the use of strike action as a dispute resolution instrument.
This takes place in a favorable social climate.

The article uses critical literature review, analysis of legal acts, and data
from an original diagnostic survey. It has the following structure: the part
containing the literature review presents the institutional framework for the
right to freedom of association and the right to strike in Poland, discusses the
participation of persons performing work through platforms in protests, and
the right to freedom of association and the right to strike in the context of the
PWD. The next part presents the research method and the way of obtaining
data characterising the society’s attitude towards strikes by persons working
through platforms, using the example of food delivery workers. The final part
presents the findings of the study, followed by discussion and conclusions.

2. Literature review
2.1. The right to strike in Poland and its perception in society
The workers’ right to strike is derived from the right to freedom of associa-

tion and collective bargaining. The right to form and join workers’ organisa-
tions is a fundamental workers’ right enshrined in the International Labour

to be referred to as ‘platform workers’ to persons performing work through platforms
who are bound to the platform by an employment contract or are in an employment
relationship defined by law, collective agreements, or practice, in force in member states
(...) (Directive EU, 2024, Art. 2).
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Organisation Convention of 1949 (Convention No. 98). It is also included in
the European Social Charter and, at the national level, in the Labour Code
(Article 18) and the Trade Unions Act. Employers also have the right to
freedom of association. Article 2 of the Trade Unions Act of 23 May 1991
(amended in 2018) stipulates that the right to form and join trade unions is
granted to persons performing remunerated work, i.e. employees or persons
performing work on a basis other than an employment relationship, provided
that they do not employ other persons to perform their work and have rights
or interests related to the performance of their work that can be represented
or defended by a trade union. The Act of 23 May 1991 on the resolution of
collective disputes (as further amended) stipulates that all groups of persons
performing work who can join trade unions may be covered by a collective
dispute. However, if there is no trade union operating in a given organisa-
tion, the collective dispute may be conducted by another trade union invited
to represent the interests of a given group. If collective bargaining does not
produce the expected results, a strike may be undertaken.

A labour strike is a radical form of expressing opposition to the condi-
tions or rules in the workplace. It is a way of exerting pressure by collectively
refraining from performing work or providing services to which the strikers
are obligated under their legal relationship (Latos-Mitkowska, 2022, pp. 395—
—405). The purpose of a strike is to resolve a specific problem in a given com-
pany. In Poland, the right to strike is granted in Article 59(3) of the Constitu-
tion, while the right to organise strikes and other forms of protest is given to
trade unions. It has become one of trade union freedoms and, at the same
time, the way to conduct a collective dispute within the broader category of
collective bargaining (Bochenska, 2023, pp. 133-147).

The right to strike, which derives from the right to freedom of associa-
tion, is not limited to employee-employer relations. As Latos-Mitkowska
(2022) argues, the consequence of granting the right to form trade unions to
persons performing work on a basis other than an employment relationship
is that, under the Act on the resolution of collective disputes, these persons
may also be a party to such a dispute. This, in turn, also results in the right to
participate in a strike referendum and take part in a strike. At the same time,
the author points out that this group’s right to strike is less protected than
that of employees, and that protection against the negative consequences of
participating in a strike is also weaker, which may be particularly important
in the case of persons performing work through DLPs, whose status on the
labour market is ambiguous and who find it difficult to communicate with
each other and to unionise in the traditional sense. No less important than
the legal conditions is the social perception of how the right to strike is used,
as, to varying degrees, society experiences the consequences of this type of
protest. It also shapes the climate for workers to assert their rights, which
may be more or less favourable.
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The attitude of Poles towards strikes was examined by the InterviewMe
agency (2022). A total of 1109 respondents took part in a survey on “What
do Poles think about strikes in the workplace?” conducted in June 2022. The
survey revealed that 43% of the respondents worked in a place where a strike
had been considered, 32% thought to join a strike, while 24% had already had
such an experience. In the group of respondents over 59 years of age, 34%
had participated in a strike, whereas only 16% had done so among young
people. According to the respondents, the most frequent reasons for a strike
at the workplace were: low wages (64%), poor treatment of employees (64%),
and poor working conditions (58%). In the surveyed population, 87% be-
lieved that employees should have the right to strike, 78% supported strikes
in the workplace as a form of protest, and 61% expressed the conviction that
strikes could be effective. The survey also found that 30% of the respondents
working under civil law contracts were unaware that they had the right to
form and join trade unions and defend their employment and social rights
(InterviewMe, 2022). This reveals a picture of a society that broadly sup-
ports participation in strikes and perceives them as an effective way to as-
sert workers’ rights, while it is not fully aware of the rights in this regard. In
recent years in Poland, strikes have not been a frequently used tool to fight
for workers’ rights. In 2021 and 2022 — the pandemic years — 7 and 29 strikes
were recorded respectively, involving 1,369 and 3,804 workers. In both 2023
and 2024, the number of strikes stood at 14, though participation varied con-
siderably — 9,260 workers took part in 2023 compared to 1,454 in 2024 (CSO,
2023, p. 217; GUS, 2025, p. 117). The scale of strike activity in any given year
appears to depend on the prevailing economic and political circumstances.

2.2. Persons performing work through DLPs in Poland as strike
participants

Persons performing work through DLPs constitute a specific group of work-
ers who are not employees within the meaning of the Labour Code. Kozak-
Masnicka and Pisarczyk (2022, pp. 214-215), who studied DLP from a legal
perspective, argued that in Poland the interests of workers (including plat-
form workers) are secured neither by statutory standards nor by collective
agreements. The law recognising the full trade union rights of a specific cat-
egory of workers called ‘workers performing remunerated work’ (not only
employees) was implemented in Poland on 1 January 2019 (in the Trade
Unions Act already mentioned). As Kozak-Masnicka and Pisarczyk (2022,
p. 218) argued, these provisions do not specify either the amount of remu-
neration or the number of working hours, so persons performing casual work
can also be covered by these provisions. Potocka-Sionek and Aloisi (2021,
pp- 35—64) pointed out that, as a result of the crisis in collective bargaining
in Poland, the possibility of participation in negotiations by persons working
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through platforms who do not have employee status is purely theoretical. In
such conditions, protest, including strikes, plays a special role as a form of
expressing opposition to the existing rules and a way of making claims, and
thus of presenting one’s position.

In Poland, restaurant meal delivery workers and passenger transport driv-
ers operating through platforms organised protests, even though they did not
(at least initially) belong to a trade union. Although it was not impossible in
legal terms, and theoretically self-employed persons and contractors can be
members of a trade union, fragmented delivery workers operating through
platforms were rarely members of trade unions, as initially there were no
such organisations in this sector, and platform workers themselves did not
necessarily see the need to participate in such organisations. The most pub-
licised cases were those of negotiations and protests involving food delivery
workers. For example, in April 2021, there was a wave of strikes by Glovo
couriers against unfavourable changes in rates and the service billing sys-
tem. In the case of the Pyszne.pl platform, a trade union of persons working
through the platform was established in October 2022, and from that mo-
ment on, the interests of couriers were represented by the Inter-Company
Organisation OPZZ Confederation of Labour, which conducted negotiations
with the platform. Strikes were also organised in a number of cities in Poland:
in Gliwice, Radom, and Rzeszéw on 19 December 2022, in Krakow, Poznan,
Gdynia, Bydgoszcz, and Warsaw on 3 February 2023, and in Poznari, Gdarnisk,
and Bialystok on 21 March 2024. The strikes were enabled through commu-
nication afforded by social media and involved couriers not reporting their
availability for work and participating in pickets with banners, as reported by
Zentrale — a courier cooperative promoting workers’ rights (Zentrale). The
typical response of the platforms to the couriers’ protests was to deactivate
their accounts on the platform and recruit new courier candidates.

The courier strikes in Poland preceded the formation of the Couriers’
Trade Union, which took place in Poznan on 13 April 2024. It represents
couriers working through DLP across Poland. Its establishment was a direct
consequence of the subsequent two-day strike by Glovo couriers in Poznan
and the actions taken by Zentrale. Thus, the order of events was reversed
(the protest preceded the formation of the trade union), which revealed the
lack of institutional infrastructure at DLPs. According to Vandaele (20244,
pp- 30—32), app-based food delivery platforms are not only a symbolic indus-
try in the platform economy, but it can also serve as an educational space for
trade unions to develop organisational strategies in other industries affected
by algorithmic management or non-standard work organisation, often by
engaging young (including migrant) workers. Vandaele (2024b, pp. 93—100),
in his cross-European study, sees the emergence of trade unions in this sec-
tor as a kind of experiment in which micro-syndicalism - in the form of new
trade unions bringing together platform workers - clashes with traditional
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macro-syndicalism, which experiences the pressure of the non-standard or-
ganisation emerging in the DLP.

2.3. The right to freedom of association in the context of the
Directive on improving working conditions in platform work and its
consequences

Literature provides examples of various forms of protest from around the
world involving persons working through DLPs — strikes, log-offs, demon-
strations, and institutionalisation legal actions on various work platforms
across the world. These could be classified as social movement unionism
(Moares & Nuez, 2023, pp. 1-7) due to the nature of the actions, which dif-
fered from those of traditional trade unions. The protests mainly concerned:
platform worker status, algorithmic management, worker grievances about
pay, and general working conditions, which reflected the insufficient insti-
tutionalisation of platform work. A study conducted by the European Trade
Union Institute showed that — in EU countries — trade union membership
among platform workers is similar to that of the population working outside
the platform sector, averaging approx. 13%, but it is lower among food de-
livery couriers, amounting to approx. 7% (Vandaele, Piasna & Zwysen, 2024,
p. 21). In Europe, in the years 2015-2020, most protests were connected with
pay or employment status (Bessa et al., 2022, pp. 7-8, 25; Joyce et al., 2020,
pp. 4-5). Due to the fact that the institutional power of platform workers was
perceived as very low (Boavida et al. 2022, pp. 52-53; Tassinari & Maccar-
rone, 2017, pp. 353-357; Cini & Tassinari, 2023; Joyce, Stuart & Ford, 2022),
the possibility of the most appropriate response to these problems by EU
institutions and individual member states was discussed.

The preparation of the draft Directive on improving working conditions
in platform work in 2021, followed by its adoption in October 2024, can be
seen as the consequence of a dispute concerning the need for separate regu-
lations for DLP (Potocka-Sionek, Aloisi, 2021, pp. 35-64; Carelli, Oliveira
& Grillo, 2022, pp. 29-53; Ostoj, 2023, pp. 143—155). One aspect of improv-
ing platform work conditions is granting the right to freedom of associa-
tion, which is directly linked to the right to participate in collective labour
disputes and the right to protest.

In accordance with Directive 2024/2831 (Art. 20), DLP are obliged to pro-
vide communication channels using the digital infrastructure of the platform
for persons performing platform work, including the existence of private and
secure mutual communication channels and mutual contact with representa-
tives of persons performing work through the platform. Furthermore, it was
stipulated that platforms should refrain from accessing or monitoring these
contacts and communication processes. Article 25 lays down that member
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states should take appropriate measures to promote the role of social part-
ners and encourage the use of the right to collective bargaining, including in
relation to determining the correct employment status and rights related to
the use of algorithmic management, which are key issues for platform work.

Additionally, pursuant to the Directive, representatives of persons per-
forming platform work have the right to participate in the assessment of
how effectively automated monitoring and decision-making systems with
related procedures work, performing the role traditionally assigned to trade
unions. Therefore, it can be inferred that the regulation takes into account
the complexity of associating persons performing platform work into typical
trade unions and proposes this type of solution.

The PWD defined ‘workers’ representatives, which can be trade unions
or persons freely chosen by platform workers, in accordance with national
legislation and practice. It also defined ‘representatives of persons perform-
ing platform work’ as including representatives of employees and — to the
extent provided for by national legislation and practice — representatives of
persons performing work through platforms other than platform employees,
granting representatives a broader range of powers.

As a result, despite the complexity and ambiguity of the situation of per-
sons providing services through platforms, the PWD is an attempt to bring
their rights closer to those granted to employees. Communication channels
among workers, including their representatives, should, despite the absence
of a common workplace, facilitate mutual acquaintance, the exchange of
views, and the development of positions for negotiations with DLPs. It can
be assumed that this might lead to the formation of a trade union or a similar
organisation, as well as result in holding protests in various forms, including
strikes.

Due to the implementation of the Directive and the need to develop so-
cial dialogue, it is important to study and understand the attitude of Polish
society towards protests by platform workers and the climate in which the
future implementation of the PWD provisions will take place, the logical
consequence of which is that persons working through platforms are granted
the right to freedom of association, the right to participation in collective
bargaining, and, in consequence, the right to strike.

Public attitudes toward strikes by platform workers also inform the de-
velopment of informal institutions that reflect the extent of social solidarity
with workers who lack employee status. Public support for strikers could
potentially influence the scale of use of such services and, for example, lead
to boycotts. It may also stimulate a willingness to engage in social dialogue
regarding the scope of platform workers’ rights in connection with the imple-
mentation of the Directive, and, in the future, influence their enforcement.
It also contributes to the social debate concerning sustainable development
goals in the context of decent work.
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3. Methods

In order to examine society’s attitudes toward protests by persons working
through DLPs, a diagnostic survey was designed using an online question-
naire. The survey concerned food delivery services, which were chosen as
a representative example. The survey was commissioned to Biostat, an agen-
cy with access to an appropriate research panel. The survey population was
limited to city residents, as meal delivery services ordered and coordinated
via digital platforms are only available there. It was important to reach re-
spondents who had at least encountered this type of service, as it can be ob-
served on city streets, but not necessarily used by them. The determination
of the research sample assumed the fraction of 0.5 with a maximum error of
5%. The survey was conducted on 5-7 December 2023, which coincided with
the discussions on the final draft of the PWD. The survey aimed to assess the
social climate of institutional change, as it was conducted during a period of
intensifying protests by couriers.

The survey covered adult city residents (aged 18 to 70). The sample was
calculated at 401 respondents and was representative in terms of gender, age,
and city of residence (Table 1). Quota sampling was used.

The sample included 43.6% of respondents with higher education, 25.9%
with post-secondary or secondary vocational education, 17.7% with general
secondary education, 11% with basic vocational education, and 1.7% with
lower secondary education. The response rate was approximately 33%; ques-
tionnaires were selected based on the criterion of representativeness.

In terms of actual use of food delivery services, over 40% of respondents
ordered meals or groceries at least several times a month. However, as many
as 81.3% had contact with this type of service. The frequency of ordering
such services was not linked to a statistically significant difference based on
gender, but it did vary significantly based on age. In the case of meal deliv-
ery (p=0.0004), the highest percentage of respondents using the service very
often or often was reported in the youngest age group (60%), in contrast to
the oldest group where it was approx. 24%. Regardless of this difference, the
assumption that these services were very popular was confirmed.

4. Results

In the survey, respondents expressed opinions on a five-point Likert scale
ranging from 1 — strongly disagree, 2 — somewhat disagree, 3 — difficult to
say, 4 — somewhat agree, to 5 — strongly agree. The analysis did not reveal
statistically significant differences in responses based on gender, age, or city
size, so the article presents the results for the total population.

207



B cxonNOMIA T PRAWO. ECONOMICS AND LAW, 25(2), 199-214

First, respondents were presented with the issue and reminded that couri-
ers delivering meals ordered through special platforms (their mobile apps or
websites) were on strike against low pay rates and Al-based order manage-
ment. The question was whether they considered these protests justified.
The structure of the responses is presented in Chart 1.

The vast majority of respondents, almost 65%, considered the couriers’
strikes that took place in Poland to be justified, with only 8% holding the
opposite opinion. Thus, society responded positively to the couriers’ actions
in defense of their interests. Further in the survey, a more general question
was asked: should food delivery couriers have the right to strike, similarly
to other workers? Although this right is granted in the Constitution, it is
explicitly linked to trade unions, which were not initially formed by persons
working through DLPs, who relied on the support of other organisations.
The question referred to the issue of the status of persons performing work
through platforms, who are usually employed under the contract of mandate
in Poland. The structure of the responses is presented in Chart 2.

An even higher percentage, almost 73%, admitted that couriers working
through platforms should have the right to protest similarly to other workers,
although this percentage was lower than the one obtained in the InterviewMe
survey (2022), in which 87% supported workers’ right to strike. Less than 7%
were opposed, while about 1/5 of respondents did not have a specific opinion.
These data are an important signal indicating that respondents interpret the
facts in favor of treating platform workers as employees, including the rights
to which they are entitled. This is also closely related to the European-wide
discussion on the status of persons performing work through platforms (Bessa
et al., 2022, pp. 7-8, 25; Joyce et al., 2020, pp. 4-5; Ostoj, 2023, pp. 143-155).

The next question expanded on the one concerning platform workers’
right to strike and, in a way, verified the respondents’ attitudes. It addressed
the problem of discomfort experienced by customers, i.e. persons ordering
food, which is associated with couriers’ protests (Chart 3).

Respondents were more divided on this issue, although almost half dis-
agreed with the statement, while about 1/3 had no opinion. Slightly more
than 17% admitted that couriers should not protest because it constituted
a problem for customers. This shows that, despite widespread acceptance
of the right to protest and support for workplace strikes as a form of pro-
test (78% in the InterviewMe survey, 2022), society is less supportive of this
method of promoting the rights of platform workers when the attention is
drawn to the discomfort that may be associated with it for the public. In this
case, informal institutions clearly do not ensure solidarity with the strikers.

Therefore, legislation that would sanction the effective participation of
platform workers in collective bargaining and the resulting right to protest,
including strikes, appears to be necessary. The same applies to raising aware-
ness in the area of working conditions in platform work.
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5. Conclusion

Changes in the rules governing the engagement of labour began to accelerate
further driven by technological advancements, particularly the development
of DLPs. In the platform work sector, the employment relationship has vir-
tually disappeared and civil law contracts and dependent self-employment
(so-called bogus self-employment), not present in Polish law, have become
widespread.

In Poland, as in other countries, strikes became a factor consolidating
workers engaged through different DLPs. They preceded the formation of
trade unions in this sector and were an important step towards the institu-
tionalisation of DLPs. The process appears to be analogous to the emergence
of labor law and workers’ organisations in conditions of precarious employ-
ment in the 19th century, as argued by Joyce et al. (2022). It also underscores
the weakness of the existing institutional infrastructure, whose incorpora-
tion of platform work is taking place in an atmosphere of conflict. In such
a situation, society’s attitude towards the protests of persons performing
work through platforms can serve as an informal norm of social solidar-
ity, supporting the difficult process of DLP institutionalisation. Simultane-
ously, the PWD implementation, taking into account the extension of the
right to collective bargaining to representatives of persons performing work
through platforms, appears to be necessary for the effective support of na-
tional solutions in the process of building institutions for DLPs. It can also
be anticipated that new trade unions in the DLP sector and the stronger role
of representatives of persons performing work through platforms will con-
tribute to a revision of how labour issues, including non-standard labour, are
approached from the perspective of trade union tradition and will cause this
tradition to go beyond the framework of typical employee relations.

The study also has certain limitations. It was conducted as a one-time
survey and focused on a single, albeit well-known, group of platform workers
and a popular service. We cannot therefore be certain whether similar results
would be obtained for other groups or in a survey conducted at a different
time. Future research should focus on observing the activities of trade unions
representing platform workers and their role following the implementation
of the PWD, as well as their potential impact on further changes in labour
law — changes that prevent precariousness while taking into account the im-
pact of technological progress. The widespread use of DLP services creates
a unique opportunity to observe and study informal labour market institu-
tions and, in particular, the public awareness of how they operate and the
working conditions of platform workers.
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Appendix

Table 1. Structure of respondents (N=401)
Characteristic ‘ Number %
Gender
Female 205 51.1
Male 196 48.9
Age

18-24 38 9,5
25-34 76 19.0
35-54 167 41.6
55-70 120 29.9

City of residence
City up to 50,000 residents 210 52.4
City above 50,000 residents 191 47.6

Source: Own preparation based on Author’s research.
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Chart 1. Structure of responses to the question of whether the couriers’ protests were
justified

Couriers’ protests are justified

1.5%

3

u Strongly disagree = Somewhat disagree = Difficult to say = Somewhat agree = Strongly agree

Source: Own preparation based on Author’s research.

Chart 2. Structure of responses to the question of whether couriers should have the right
to strike similarly to other workers

Couriers should have the right to strike similarly to other workers

1.5%

4

= Strongly disagree ® Somewhat disagree = Difficultto say ~ ® Somewhat agree = Strongly agree

Source: Own preparation based on Author’s research.
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Chart 3. Structure of responses to the question: Do you agree with the statement that
couriers should not protest because it makes it difficult for customers to use the service?

Couriers should not protest because it makes it difficult for customers
to use the service

3.2%

u Strongly disagree  m Somewhat disagree = Difficult to say  m Somewhat agree = Strongly agree

Source: Own preparation based.
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Abstract

Motivation: Theories of institutional change may be divided into three principal groups:
(1) evolutionary theories, (2) theories of collective choice, and (3) the autogenic theory of
institutional change. The autogenic theory occupies a distinctive position among them. It
describes mechanisms of institutional change that differ both from the spontaneity of evo-
lutionary approaches and from the intentionality characteristic of political or group-based
choice. The changes that fall within its analytical scope are not random; rather, they are
purposeful and oriented toward improving the functioning of the institutional system within
a given domain. At the same time, they are independent, since their initiation does not re-
quire the involvement of interest groups. In fact, the initiation of change is embedded in the
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rules governing the functioning of the institutional system itself. This pertains to the system’s
protective mechanisms, whose empirical manifestation is the activity of the Constitutional
Tribunal. The specificity of the autogenic theory of institutional change, which makes it pos-
sible to closely trace the process of institutional transformation, invites reflection on its epis-
temic capacities, understood here in terms of the adequacy of explanation and the predictive
power of economic phenomena based on a given scientific theory.
Aim: The aim of this article is to demonstrate the epistemic capacities of the autogenic theo-
ry of institutional change in the study of institutional transformation within the institutional
system. This objective will be pursued by seeking an answer to the research question: which
factors characteristic of the autogenic theory of institutional change account for its epistemic
capacities in explaining institutional changes within the institutional system?
Results: Through the examination of the autogenic theory of institutional change, both in
a hypothetico-deductive framework and in an empirical perspective, it has been possible to
identify the features that constitute its essential epistemic capacities. These factors are: (1)
formalization, (2) hermeticity within the research domain, namely the institutional system,
and (3) the interpretability of mechanisms of constitutional review, which are grounded in
the activities of the Constitutional Tribunal. The analysis has also revealed the epistemic
limitations of the autogenic theory of institutional change, manifested in its ability to explain
only a portion of legislative processes. This implies that the theory applies to a relatively
small subset of the totality of legal changes.

Keywords: autogenic theory of institutional change; institutional system; legal system; for-
mal institutions; institutional change.

JEL: K10; B52; K40

1. Introduction

Economics, as a social science, is commonly regarded as a Multiple Para-
digm Science (Czetwertynski, 2023; Dequech, 2007; Kozyr-Kowalski, 2000;
Ritzer, 1975). More generally, the social sciences, according to the author of
the theory of scientific revolutions, have never attained the status of a sci-
ence precisely because of the lack of consensus among scholars and, conse-
quently, the failure to establish a single paradigm (Kuhn, 1962). Regardless
of the validity of Kuhn'’s judgment concerning the scientific status of what is
commonly referred to as the “social sciences” (Chalmers, 1999), there is no
doubt that economics is internally diversified, both at the descriptive and at
the normative level (Keynes, 1891). Economics is not only characterized by
a general diversification that can be reduced, for instance, to the distinction
between orthodoxy and heterodoxy (Demsetz, 2008; Kundera, 2014), but
also by a more specific diversification within highly specialized currents of
thought.

The situation is no different in the case of institutionalism, within which
one may distinguish a number of theories that only seemingly constitute
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a solid paradigm, but in fact represent distinct scientific research pro-
grammes (in Lakatos’s sense (1978)). These programmes may share certain
assumptions, while at the same time containing elements that are mutually
exclusive. The absence of a single established paradigm need not be consid-
ered a weakness of the social sciences, including economics. On the contrary,
it allows for a continuous search for theories and research methods better
suited to explaining particular phenomena. Blind adherence to a single para-
digm does not constitute a scholarly virtue, as Kuhn (1962) himself dem-
onstrates by pointing to the role of the accumulation of anomalies in the
process of scientific revolutions. Similarly, Lakatos (1978) emphasizes the
vitality of scientific research programmes, while Feyerabend (1975), in his
maxim “anything goes,” expresses the pluralism of methods and their uncon-
strained selection free from the social regime of the academic environment
(Motycka, 1980).

This article addresses a segment of the universe of economic sciences by
focusing on a set of theories within institutionalism. Specifically, it concen-
trates on the autogenic theory of institutional change. The aim of the article
is to demonstrate its epistemic capacities in the study of institutional change
within the institutional system. It should be noted that the choice of the auto-
genic theory of institutional change as the object of the analysis of epistemic
usefulness is linked to the limitation of the analysis to changes within formal
institutions. This is a significant narrowing of scope, which makes it possible
to highlight the importance of maintaining eclecticism in science (Sutkowski,
2012), particularly in the field of institutional economics. The aim of the
article will be pursued by seeking an answer to the research question: which
factors characteristic of the autogenic theory of institutional change account
for its epistemic capacities in explaining institutional changes within the in-
stitutional system? The answer to this question, in turn, serves as a basis for
determining the limitations of the autogenic theory of institutional change.

Attempting to answer the research question posed in this article requires
situating the autogenic theory within the broader set of theories of institu-
tional change. However, before addressing the substantive core of the re-
search question, two clarifications must be made. First, it is necessary to
specify what is meant by the epistemic capacity of a given theory. This re-
quires certain methodological decisions, since the issue of knowledge is in-
herently contentious within epistemology. It is also necessary to define the
institutional system, which is essentially a matter of clarifying the discourse.
For the purposes of this article, the institutional system is understood as
a combination of formal institutions that create a network of interrelations
among streams of action in the economy. Accordingly, the research area in
this article is limited to institutional changes within the institutional system.
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1.1. Remarks on the Epistemic Capacity of Scientific Theories

The epistemic capacity of a given theory may be derived from the classical
concept of truth introduced by Aristotle, according to which there must be
correspondence between judgments and the actual state of affairs. Contem-
porary economic thought is grounded in a relatively simple understanding of
the research domain. Hardt (2013) explicitly emphasizes that the ontological
layer of economics, as a science, contains a realist postulate. This amounts to
the claim that reality exists independently of the researcher and can, with-
in certain limits, be known. In Nowak (1977), realism corresponds to the
postulates of materialism and causality, which reduce the research domain
of economics to material (physical) factors that interact causally. Nowak’s
interpretation implies nothing more than that the world observed by the
economist is confined to knowable reality (albeit not fully), and therefore
excludes everything metaphysical. The consequence of such a delineation
of the research domain, in the context of epistemic capacities, is the pos-
sibility of explaining and predicting human decisions regarding the alloca-
tion of scarce resources to alternative ends by means of economic theories
(Blaug, 1992; Robbins, 1932). Epistemic capacity can thus be reduced to the
adequacy of explanation and prediction of economic phenomena. Moreover,
in economics it is characteristic that counterfactual assumptions are permis-
sible in economic theories, as long as they adequately explain and predict
phenomena (Friedman, 1953) — hence the continued primacy of the model of
homo oeconomicus in neoclassical economics. The main problem of assess-
ing the adequacy of a given theory, and thus its actual epistemic capacities,
lies in the criterion that makes such an assessment possible. Constructiv-
ists have demonstrated that the criterion of theory evaluation is contained
within the theory itself (Scheuer, 2015), which may ultimately lead to tautol-
ogy. This is characteristic of Becker’s (1976) economic approach, in which
the assumption of utility maximization implies tautological explanations of
decisions. Simplifying, every choice made (i.e., one that has already been
taken) must have been the consequence of the decision-maker’s economic
calculus, weighing costs and benefits so as to maximize net advantage. Thus,
every choice, even seemingly irrational ones, can be explained by assum-
ing that the decision-maker assigns particular cost and benefit values to the
set of variables underlying the decision. From the standpoint of the theory
itself, this is valid, and the theory evidently possesses excellent explanatory
capacity—at least with respect to explaining decisions already made. Yet,
its practical application reveals that individuals need not have made their
choices on the basis of cost—benefit calculations, even in the context of firm
behavior (Hall & Hitch, 1939). Accordingly, the capacity to predict human
actions through the economic approach is limited, as behavioral economists
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clearly emphasize (Kahneman, 2012; Thaler, 2018). Blaug (1992), in defense
of neoclassical economics, points out that it still retains explanatory poten-
tial, though he himself cannot precisely specify its effectiveness. Hence, it
does have epistemic capacity, but its exact determination is not possible.
The foregoing considerations are not intended to suggest that it is im-
possible to determine the epistemic capacity of a given theory, but rather
to highlight the difficulty of defining the criterion and subjecting the theory
to assessment. In the case of theories with a high degree of generalization,
where some variables must be eliminated and thus subjected to isolation by
abstraction (Lange, 1978), it is difficult to grasp a clear evaluative criterion of
concrete value. This results, among other things, from the fact that some of
the variables influencing human decisions are not quantifiable, or researchers
are unable to measure them. In such cases, the epistemic capacity of a given
theory remains underdetermined. It is otherwise, however, in the case of
theories referring to a research domain that can be quantified without the
necessity of introducing counterfactual assumptions. This means that judg-
ments derived from the theory can be directly compared with reality, without
the need to account for counterfactual assumptions. In economics, however,
such theories will be highly specific, explaining particular aspects of human
action rather than providing a comprehensive picture of the economy.

1.2. Methodological Approach

The foregoing considerations on the epistemic capacity of scientific theory
have revealed two levels of knowledge. This was particularly evident in the
example of Becker’s (1976) economic approach. His theory demonstrated
excellent epistemic capacity in the deductive perspective, as could be shown
by the theorem of a hypothetical cost—benefit calculus. In the empirical per-
spective, however, the epistemic capacity of his theory is imperfect, since in-
dividuals do not always act in accordance with the assumption of maximizing
economic outcomes. Hence, the values attributed to variables may be inac-
curate, which in some cases can even be demonstrated experimentally (for
instance, the problem of sunk costs, which should not be taken into account
in decision-making but are, in fact, considered by individuals [Thaler, 2018]).

Accordingly, the epistemic capacity of a scientific theory can be examined
from two perspectives: (1) the hypothetico-deductive and (2) the empirical.
In the hypothetico-deductive perspective, the study of a scientific theory
consists in moving within the framework of the assumptions of the given
theory and the conclusions that can be logically derived from them. Epis-
temic capacity in this perspective will be reflected in the determinism of
reasoning, that is, in the unambiguous logical transition from assumptions
to results. By contrast, the empirical perspective consists in comparing the
predicted outcomes of reasoning concerning the actual values of variables
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with their factual state—that is, the correspondence of judgments with the
actual state of affairs.

Within this dual research framework, the present article applies the hy-
pothetico-deductive method to determine whether, given the assumptions
of the autogenic theory of institutional change, the resulting conclusions are
deterministic under conditions of logical reasoning. To assess the correspon-
dence with the actual state of affairs, the method of quantitative categoriza-
tion of textual material was employed.

2. The Epistemic Capacity of the Autogenic Theory
of Institutional Change in the Hypothetico-Deductive
Approach

The literature indicates that institutional change can take various forms and
result from different mechanisms. Consequently, distinct theories of change
have been formulated, which may be divided into three principal groups:
(1) evolutionary theories, (2) theories of collective choice, and (3) the auto-
genic theory of institutional change. This division, however, entails a form
of unification, in that within each group various authors have formulated
more specific theories (Sukiennik, Czetwertynski, Brol, 2025). The study of
institutional change rests on a substantial body of theoretical and em-
pirical work. Foundational contributions established institutions as the
rules that structure economic and social interaction and clarified their
causal weight in shaping economic performance (Hodgson, 2006; North,
1990). Building on this foundation, scholars have developed typologies
of institutional transformation that go beyond the dichotomy of stability
and rupture, identifying gradual modes of change such as displacement,
layering, drift, conversion, and exhaustion (Mahoney & Thelen, 2010;
Streeck & Thelen, 2005). Comparative reviews have further mapped the
diversity of explanatory frameworks, grouping them according to the
mechanisms by which institutions arise and evolve (Kingston & Cabal-
lero, 2009). It should be emphasized that institutional change is often
influenced by multiple interrelated factors, reflecting its inherently mul-
tifactorial nature. This multifaceted perspective is also reflected in stud-
ies of legal-institutional change, which highlight how internal systemic
logic and external pressures jointly shape the evolution of legal institu-
tions and the formation of legal sources (Leszczynski, 2023; Pejovich,
1999).

In evolutionary theories, the dominant feature is the spontaneous and
unintended character of institutional change. Institutions evolve through
gradual adaptation to new social and technological conditions, accompa-
nied by a mechanism analogous to natural selection. This means that some
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arrangements persist while others disappear, often independently of the will
of particular actors.

By contrast, theories grounded in the idea of collective choice emphasize
the role of intentional actions. In this perspective, institutional changes are
the result of deliberate decisions made through negotiation and competition
among interest groups. Change is thus an end in itself, with its direction and
scope depending on the balance of socio-political forces and the capacity of
particular actors to influence the legislator.

Among these groups of theories of institutional change, a distinctive
position is occupied by the autogenic theory of institutional change, which
describes mechanisms differing both from the spontaneity of evolutionary
approaches and from the intentionality of political or group choice. Changes
of this type are not random; they are purposeful and directed toward improv-
ing the functioning of the institutional system within a given domain. At
the same time, they are independent, since their initiation does not require
the involvement of interest groups—that is, they arise spontaneously from
within the logic of the institutional system itself. This theory approaches
the institutional system analogously to a closed physical system, in which
the actions of actors are determined by universal laws. Its importance lies
in the assumption that autogenic and independent actions occur simulta-
neously, while at the same time being shaped by the purposeful activity of
actors operating within the institutional system. The system itself emerges
from the interplay and interpenetration of formal and informal institutions.
It operates on two levels: (1) first-order principles and (2) second-order prin-
ciples. First-order principles define the laws governing the functioning of
the institutional system itself. In fact, these are enacted legal provisions that
impose constraints on its functioning with the aim of ensuring its proper
operation. Their analogy to physical laws lies in their universality and rela-
tive immutability. The immutability, however, is conventional, as there are
instruments for changing them, although these require extraordinary mea-
sures that go beyond the normal functioning of the system (e.g., revolution,
systemic transformation, or constitutional amendments). For example, in
Poland, the 1997 Constitution has been amended only once, in 2006, to align
national law with the EU Council Decision of 13 June 2002. In other words,
first-order changes are relatively rare, complex, and far-reaching. What the
analogy with physical laws does not cover is that first-order principles are in
fact established deliberately, rather than emerging spontaneously (they are
rationally constructed). This, however, lies outside the theoretical framework
of the autogenic theory of institutional change and is treated as a baseline
condition.

This distinctiveness warrants explicit demarcation from the two adjacent
theoretical frameworks. Although the applicants who initiate constitutional
review may superficially resemble interest groups in the public-choice sense,
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the analytical centre of gravity differs fundamentally: in public-choice ac-
counts, the outcome of institutional change reflects the bargaining power and
political resources of contending groups, whereas in the autogenic account it
is determined by the formalized procedures of the institutional system itself,
which apply uniformly irrespective of the applicant’s standing or political
weight. Identical motions may be dismissed or upheld depending solely on
their conformity with first-order principles, not on the negotiating capacity
of those filing them. Equally, autogenic change should not be conflated with
the legalistic practice of harmonizing legal acts familiar to legal scholars;
rather, it constitutes a theorization of that practice within institutional eco-
nomics, situating it within a hierarchy of first- and second-order principles
and treating institutional adjustment as an endogenous mechanism rather
than a sequence of ad hoc legislative responses. The autogenic perspective
is also distinct from the evolutionary one: while the latter emphasizes spon-
taneity and unintended adaptation, autogenic change is purposeful, with its
directionality embedded in deliberately formulated first-order principles.
The element of spontaneity, where present, pertains only to the triggering
of change, not to the mechanism through which it unfolds. The autogenic
theory thus occupies its own analytical niche, complementing rather than
duplicating the explanatory work of the other two frameworks.

By contrast, at the second-order level, institutions are created or modified
within the institutional system according to the first-order principles. Re-
turning again to the case of Poland, this legal system has established special
procedures for law-making, as well as for reviewing and even excluding in-
stitutions inconsistent with the first-order principles (Czetwertynski, Sukien-
nik, 2023). For instance, the Constitutional Tribunal, pursuant to Article 188
of the Constitution, conducts hierarchical review of the conformity of formal
institutions. Its role, legitimized by first-order principles (the Constitution
of the Republic of Poland), consists in derogating (removing) lower-order
formal institutions inconsistent with higher-order ones (Czetwertynski et
al,, 2021).

The interpenetration of these two levels thus generates spontaneous
changes within the institutional system, which may be called autogenic.
This is a case in which changes to particular institutions introduced into the
system may trigger further changes, as a consequence of the operation of
first-order principles (independent of the initiators of second-order changes).
In this respect, institutional change is not driven by elements found in evo-
lutionary theories, nor by those emphasized in theories of collective choice
(Sukiennik, Czetwertynski, Brol, 2025). Rather, it is autogenic, derivative of
the principles governing the institutional system (first-order principles), and
expressed, for instance, in mechanisms safeguarding the system against lack
of harmonization or even against institutional competition within the system
as a whole.
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In this approach to institutional change, there emerges a combination of
self-generating changes (autogenic) that result from deliberately formulated
first-order principles, together with the purposeful actions of actors operat-
ing at the second-order level. Yet, although both levels are characterized by
intentionality, change is derivative of purposeful action and thus autogenic.
This follows from the fact that even though first-order principles were delib-
erately formulated, they are a constant for the institutional system in ques-
tion. Remaining within the analogy to physical systems, once set in motion,
the mechanism continues to operate on its own.

Institutional change within the institutional system is the result of various
causes. These causes may differ in nature, corresponding to the mechanisms
mentioned at the outset of this section. They, in turn, are reflected in the
respective groups of theories of institutional change. In the scope adopted in
this article—that is, within the institutional system—the number of changes
in a given period is monitored and known. In Poland, between 1989 and
2025, a total of 6,315 formal institutions at the statutory level were enacted.
In successive parliamentary terms this amounted to (Sejm of the Republic
of Poland, Lists of Statutes and Records of Legislative Proceedings): 1989—
1991 (247); 1991-1993 (94); 1993-1997 (473); 1997-2001 (640); 2001-2005
(894); 2005-2007 (384); 20072011 (952); 20112015 (752); 2015-2019
(923); 2019-2023 (662); 2023-2025 (294). The causes of these changes may
be examined retrospectively through the respective theories of institutional
change. In line with the tripartite classification, some causes are explained
evolutionarily, some in terms of collective choice, and some as autogenic.

The sum of these causes corresponds to the number of registered
institutional changes. For analytical purposes, it may be assumed that
the dominant cause of a given institutional change can be interpreted
within one of the theories of institutional change. This is a simplifying
assumption adopted to maintain the clarity of the research procedure.
It does not exclude the possibility that some institutional changes are
multi-causal and may be partly explained by more than one theoretical
framework. In such cases, the autogenic theory of institutional change
should be understood as identifying a specific mechanism of change
rather than providing an exhaustive explanation of all factors involved.

In general, the epistemic capacity of the theory of institutional change
consists in identifying and explaining the causes of changes that occur within
the institutional system. The autogenic theory has an advantage over the oth-
ers in that, operating on the basis of first-order principles, it moves within
a formalized and closed legal environment. As a result, the institutions ini-
tiating changes are known, as are the effects of their actions. Hence, it is
possible to determine with certainty the causes of particular changes and to
explain the purpose of their initiation. By contrast, the other groups of theo-
ries of institutional change operate outside the closed framework defined by
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first-order principles. The number of variables influencing the institutional
system is indeterminate. This leads to the well-known problem in econom-
ics of an excessive number of variables, which requires abstraction (Lange,
1978), or isolation (Miki, 1992; Maki, 2004), or idealization (Nowak 1977).
As a consequence, some causes must be omitted in the process of modeling.
Only the autogenic theory of institutional change can provide a full account
of that part of institutional change which has been initiated by actors through
actions envisaged by first-order principles. Thus, the epistemic capacity of
the autogenic theory of institutional change is excellent within its domain
of application, provided the research process is properly conducted. And
although it cannot account for all changes, those within its scope can be ac-
curately identified and explained.

2.1. The Activity of the Constitutional Tribunal in the Years 1986-
—2025 as an Empirical Research Domain of the Autogenic Theory
of Institutional Change

Before turning to the empirical material, it is worth situating the analysis that
follows within the epistemic framework set out in Section 1.1. Three proper-
ties identified there—formalization, hermeticity within the research domain,
and interpretability of mechanisms—are not merely abstract desiderata but
the very features that the activity of the Constitutional Tribunal allows us to
trace empirically. The formalized procedures of constitutional review, the
hermetic character of the institutional system as a closed domain governed
by first-order principles, and the resulting interpretability of the Tribunal’s
interventions together constitute the triad through which the epistemic ca-
pacity of the autogenic theory is examined in the remainder of this article.
The autogenic theory of institutional change finds application in the study
of the activity of the Constitutional Tribunal (CT). In Poland, the CT began
operating on 1 January 1986 on the basis of the Act of 29 April 1985 (Dz.U.
1985, nr 22, poz. 98), which introduced a new quality into the Polish insti-
tutional system. It should be noted that in the People’s Republic of Poland
(PRL) the competences of the CT were significantly limited, since under
Article 33 of that Act, the Tribunal’s judgments acquired legal force only
after approval by the Sejm. Moreover, the catalogue of entities authorized
to submit motions was very narrow, as was the Tribunal’s jurisprudence (cf.
Table 1). During that period, the CT’s activity was limited to abstract review
of the constitutionality of statutes and normative acts—specifically, the com-
pliance of statutes and other normative acts of central state organs with the
Constitution, ratified international agreements, and statutes, as provided for
in Article 1 of the Act (Dz.U. 1985, nr 22, poz. 98). Abstract constitutional
review, as opposed to concrete review, consists in examining a normative
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act “in isolation” from a specific case and without connection to its appli-
cation to a particular person or situation (Kryszen, 2014). In practice, this
meant that both the possibility of initiating constitutional review and the
effectiveness of judgments depended on the political balance of power. In
addition, the Constitutional Tribunal functioned within the framework of
second-order principles—as per the conceptual terminology adopted herein.
It was not formally embedded within the first-order principles. Neverthe-
less, as of 1 January 1986 one may speak of the introduction into the Polish
institutional system of the first—though not independent—mechanisms of
legal correction. In other words, from that moment onwards, there were
certain premises for the heuristic application of the concept of autogenic
institutional change in Poland.

The constitutional amendment of 29 December 1989 (Dz.U. 1989, nr 75,
poz. 444), which modified the Constitution of the PRL, strengthened the
position of the CT and anchored its functioning within the first-order prin-
ciples. Pursuant to the newly added Article 33a(1) of the 1952 Constitution of
the PRL, “The Constitutional Tribunal shall adjudicate on the conformity of
statutes and other normative acts with the Constitution.” This could be read
literally as a narrowing of the CT’s scope of action, yet under the applicable
Act (second-order principles), the catalogue of activities remained exactly
the same as before the amendment. The most important change occurred
in the Tribunal’s rulings, which no longer required approval by the Sejm but
were binding. The earlier mechanism of political control over the force of
CT judgments, contained in Article 33 of the 1985 Act (Dz.U. 1985, nr 22,
poz. 98), was thus removed. At the same time, the amendment expanded
the range of entities entitled to petition the Tribunal (cf. Table 1). According
to the 1985 Act on the Constitutional Tribunal as amended in 1989 (Dz.U.
1989, nr 75, poz. 444, Article 11), applications for review of conformity of
a normative act with the Constitution could be submitted by: the President
of the Republic of Poland, the Presidium of the Sejm, the Prime Minister,
the First President of the Supreme Court, the President of the Supreme Ad-
ministrative Court, the Prosecutor General, the President of the Supreme
Audit Office, the Commissioner for Citizens’ Rights (Ombudsman), a group
of at least 50 deputies, and a group of at least 30 senators. This introduced
a qualitative change, as although the CT’s activities still primarily consisted
of abstract review, the foundations were already in place for the development
of concrete review. The latter consists in examining the conformity of a nor-
mative act with the Constitution within the context of a specific case pending
before a court. Such a regulation was included in Article 12 of the Act on the
CT (Dz.U. 1989, nr 19, poz. 101), providing: “If a court hearing a case has
doubts as to the conformity of a normative act with the Constitution, a rati-
fied international agreement, or a statute, it may present a legal question to
the Constitutional Tribunal concerning the conformity of that act” Thus,
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even though the CT’s activity remained limited in terms of the scope of ac-
tions and the entities authorized to initiate it, it assumed a more autonomous
character in safeguarding the institutional system. In this context, it should
be noted that as of 29 December 1989, the heuristic potential and applicabil-
ity of the concept of autogenic institutional change in explaining formal insti-
tutional transformations in Poland became more apparent compared to the
preceding period. This follows from the fact that one of the features of this
model is independence. Prior to 1989, the ultimate say on constitutionality
rested with the Sejm (the law-making body), rather than with the Constitu-
tional Tribunal (a body not engaged in law-making). Thus, the application
of the concept of autogenic institutional change between 1986 and 1989 may
be considered questionable due to the absence of independence. After 1989,
however, this problem was resolved, and the CT’s activity was situated within
the framework of first-order principles.

Another decisive moment for the heuristic potential of the concept of
autogenic institutional change in Poland was the adoption of the Constitu-
tion of the Republic of Poland of 2 April 1997 (Dz.U. 1997, nr 78, poz. 483).
The amendment of the Constitution—that is, of the first-order principles—
transformed the Constitutional Tribunal into a body with broader powers in
terms of its range of activities and strengthened its decisional position. This
change affected the catalogue of CT’s activities, thereby increasing the fre-
quency of situations in which the concept of autogenic institutional change
could be applied. Returning to the substance, Article 188 of the Constitution
of the RP provides: “The Constitutional Tribunal shall adjudicate in matters:
the conformity of statutes and international agreements with the Constitu-
tion, the conformity of statutes with ratified international agreements whose
ratification required prior statutory consent, the conformity of legal regula-
tions issued by central state organs with the Constitution, ratified interna-
tional agreements and statutes, the conformity with the Constitution of the
purposes or activities of political parties, and constitutional complaints as
referred to in Article 79(1)” Furthermore, Article 190(1) of the Constitution
of the RP stipulates that: “Judgments of the Constitutional Tribunal shall be
universally binding and final” The range of entities authorized to apply to the
Tribunal was also expanded. According to Article 191(1) of the Constitution
of the RP, applications in matters specified in Article 188 may be filed by:
the President of the Republic, the Marshal of the Sejm, the Marshal of the
Senate, the Prime Minister, 50 deputies, 30 senators, the First President of
the Supreme Court, the President of the Supreme Administrative Court, the
Prosecutor General, the President of the Supreme Audit Office, the Commis-
sioner for Citizens’ Rights, the National Council of the Judiciary—within the
scope referred to in Article 186(2), legislative bodies of local self-government
units, nationwide authorities of trade unions, nationwide authorities of em-
ployers’ organizations and professional organizations, churches and other
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religious associations, and entities indicated in Article 79 within the scope
specified therein (constitutional complaint).

The introduction of this catalogue meant that a wide range of actors—
state institutions, social organizations, and individual citizens—gained access
to the Tribunal. It should be emphasized that these changes resulted in the
CT for the first time combining different forms of review (Garlicki, 2010;
Koniecko, 2022):

— abstract review (examination of the constitutionality of statutes, inter-

national agreements, and normative acts of central bodies),

— specific review (examination of the conformity with the Constitution

of the goals and activities of political parties),

— concrete review (in the form of constitutional complaint).

The foregoing adjustments within the functioning of the protective mech-
anisms of the institutional system contributed to transforming the Constitu-
tional Tribunal into a body with far broader capacities to influence the legal
system. Thus, the Tribunal became a key element of the system safeguarding
the institutional order in Poland. To summarize, from the moment the Con-
stitution of the Republic of Poland of 1997 entered into force—broadening
the catalogue of the CT’s competences and granting its judgments final and
universally binding force (Article 190(1))—the protective mechanisms of the
institutional system increasingly began to display features of autogenicity (cf.
Table 1), in comparison with earlier periods.

The autogenic character of changes within the institutional system, ex-
pressed through the activity of the CT, is neither spontaneous nor accidental.
These changes are purposeful and directed, as they arise from the constitu-
tional systemic principles deliberately established by the legislator. It is these
principles that define the framework and direction of subsequent changes
within the institutional system. At the same time, the consequences of these
actions may extend beyond what was directly envisaged in the legislative
process, since the harmonization of legal provisions triggers further adjust-
ments within the institutional system, resulting from the very logic of its
functioning.

The significance of these autogenic mechanisms became particularly evi-
dent during the systemic transformation after 1989 and following Poland’s
accession to the European Union in 2004. Membership in the EU entailed
the obligation to adapt domestic law to the Community legal order (acquis
communautaire), as provided in the Accession Treaty of 16 April 2003 (Dz.U.
2004, nr 90, poz. 864/865) and in Article 91(3) of the Constitution of the
Republic of Poland, which stipulates that: “If it follows from a ratified inter-
national agreement constituting an international organization to which the
Republic of Poland belongs, the law established by that organization shall be
applied directly and shall take precedence in the event of a conflict with stat-
utes” Consequently, law enacted by an international organization of which
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Poland is a member takes precedence in the case of inconsistency with a stat-
ute. This process required a series of deliberate changes in legislation as well
as in the jurisprudence of the Constitutional Tribunal, which reviewed the
conformity of new regulations with the Constitution.

An example of the Constitutional Tribunal’s activity that illustrates the
autogenic character of the institutional system is the constitutional amend-
ment of 8 September 2006 (Dz.U. 2006 nr 200 poz. 1471). This amendment
introduced exceptions in Article 55(2) and (3) to the prohibition on extradit-
ing Polish citizens, following the CT’s judgment of 27 April 2005 (case no.
P 1/05, OTK ZU 2005/4A/42), which declared the provisions of the Code of
Criminal Procedure on the European Arrest Warrant (EAW) inconsistent
with Article 55(1) of the Constitution. Such actions set in motion further
adaptive processes within the entire legal system. Initially, the changes were
of an adjustment character, but their effects spread further, leading to ad-
ditional harmonization within Poland’s institutional system.

In the case of the EAW, amendments were required inter alia to the Code
of Criminal Procedure (Act of 18 March 2004 amending the Penal Code, the
Code of Criminal Procedure, and the Code of Petty Offences, Dz.U. 2004,
nr 69, poz. 626) and to the provisions regulating judicial cooperation. In
particular, this concerned:

— the Act of 27 July 2001 — Law on the System of Common Courts (Dz.U.
2001, nr 98, poz. 1070), which was adjusted in respect of the compe-
tence of courts to examine applications for surrender under the EAW,

— the Act of 29 July 2005 amending the Code of Criminal Procedure and
certain other statutes (Dz.U. 2005, nr 163, poz. 1363), which clarified
the procedure for the surrender of Polish citizens.

The combined application of these legal acts ensured the consistency of
domestic law with both the Constitution of the Republic of Poland and EU
law. At the same time, each of these steps entailed further changes in the le-
gal system. In other words, once triggered, the mechanism safeguarding the
institutional system led to successive adjustments in judicial practice and leg-
islation, which aptly illustrates the autogenic theory of institutional change.

2.2. Research Procedure within the Autogenic Theory
of Institutional Change

The data used in the quantitative categorization method of textual mate-
rial, concerning case codes and types of judgments, were obtained from the
Internet Portal of Constitutional Tribunal Judgments (https://ipo.trybunal.
gov.pl). The analysis adopted a division of Constitutional Tribunal judgments
according to the criterion of the timing of constitutional review (a priori vs.
a posteriori) and the form of constitutional review (abstract, specific, con-
crete). Within the first element, two categories were distinguished: a priori—
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that is, review of the conformity of a normative act with the Constitution
before it enters into force; and a posteriori—that is, review of the conformity
of a normative act with the Constitution after it has entered into force and
been applied in practice. Within the second element, three principal catego-
ries were distinguished:

— abstract review, covering the examination of the conformity of statutes,
international treaties, and legal acts of central state organs with the
Constitution (case code K, U);

— specific review, concerning the assessment of the objectives and activi-
ties of political parties (case code Pp);

— concrete review, referring to individual cases conducted through le-
gal questions submitted by courts and constitutional complaints (case
code P, SK).

For the sake of completeness and transparency, other competences of the
CT were excluded from the analysis, such as the resolution of competence
disputes (case code Kpt) and the determination of an obstacle to the exercise
of the office of the President of the Republic of Poland (case code M), which
were treated as separate from the main stream of constitutional review. For
the purpose of analysis, it should be added that in the years 1986—-1997 the
database also includes historical case codes:

— Uw - applications for declaring the conformity of legal provisions is-
sued by central state organs with the Constitution, ratified international
treaties, or statutes, initiated ex officio by the Constitutional Tribunal;

— Kw - applications for declaring the conformity of statutes or ratified
international treaties with the Constitution and the conformity of stat-
utes with international treaties requiring prior statutory consent, initi-
ated ex officio by the Constitutional Tribunal.

The possibility of initiating cases ex officio existed under the Act of 29
April 1985; since the 1997 Constitution, the CT has not initiated proceedings
ex officio, and therefore case codes such as Uw and Kw do not appear in the
contemporary register. In the classification presented in section 2.3 (Results),
these case codes were treated as follows: Uw — equivalent to a posteriori ab-
stract review type U; Kw — equivalent to a posteriori abstract review type K.
Additionally, the research distinguishes the following case code:

— W - cases concerning universally binding interpretation of statutes

(interpretative resolutions in force until the entry into effect of the
1997 Constitution). This was an interpretative, not a review instru-
ment; reported separately, without classification as abstract/specific/
concrete review;

— S — resolutions with a signaling function (sygnalizacje) under Article
80 of the Act on the CT. A non-binding, recommendatory instrument;
reported separately as an indicator of pressure for legal change, with-
out classification as constitutional review;
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— T - interim orders (security). A procedural, provisional instrument;
recorded for a full picture of case proceedings, without classification
as review;

— Ts — preliminary review of constitutional complaints. Under this case
code, the CT conducts the stage of formal selection of complaints;
once admitted, the case is assigned a final symbol SK (or ends with an
order at the preliminary stage);

— Tw — preliminary review of applications, which after positive selection
receive a case code K or U, depending on the subject.

It should be noted that cases marked with case code Kp—applications of
the President of the Republic of Poland for review of the constitutionality
of statutes before signing or international treaties before ratification—were
deliberately excluded from the category of abstract review. Such cases were
treated as a separate category, since they correspond to a special form of
a priori review, i.e. the assessment of constitutionality before a normative
act enters into force. All other forms of review (K, U, Pp, P, SK) concern acts
already in force and thus fall within the category of a posteriori review. This
distinction makes it possible to capture the dual role of the CT as a preven-
tive body, safeguarding the system against the adoption of unconstitutional
regulations, and as a corrective body, eliminating from the legal order norms
inconsistent with the Constitution only after their application.

The study was conducted in a chronological framework corresponding
to three identified stages in the institutional development of the Tribunal:
the initial period (1986-1989), when the CT operated solely on the basis of
the 1985 Act and thus within the second-order principles; the transitional
period (1989-1997), when it was incorporated into the PRL Constitution and
its competences were gradually expanded—the CT then operated already
within the first-order principles; and the contemporary period (1997-2025),
in which the CT operates within the first-order principles, i.e. the 1997 Con-
stitution of the Republic of Poland. These temporal frames make it possible
to capture changes both in the intensity and in the structure of the Tribunal’s
interventions in the various forms of review, with an additional distinction
between a priori and a posteriori review.

For a full understanding of the specificity of the examined judgments, it
is also necessary to consider their procedural characteristics. Therefore, the
analysis refers to two additional dimensions: the stage of proceedings and the
type of document. In terms of stage of proceedings, three basic categories
are distinguished. First, preliminary review, in which the CT examines the
admissibility of an application, legal question, or constitutional complaint
in formal and procedural terms; many cases are terminated at this stage
without substantive examination. Second, resolutions with a signaling func-
tion (sygnalizacyjne resolutions), i.e. resolutions adopted under Article 80
of the Act on the CT, in which the Tribunal indicates the need for legislative
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changes or the removal of legal defects; this instrument is recommendatory
and does not entail binding consequences for the legislator. Third, substan-
tive adjudication, the stage in which the CT assesses the conformity of law
with the Constitution and issues a judgment—the only form of decision that
is universally binding and final. Other documents, such as orders or signal-
ing resolutions, do not have such an effect, serving instead a procedural or
advisory role.

As for the type of document, several forms of decision can be distin-
guished:

— judgment (wyrok) — the basic form of substantive decision, in which
the CT declares the conformity or non-conformity of a normative act
with the Constitution of the RP, a statute, or an international treaty. It
is universally binding and final (Article 190 of the Constitution of the
RP);

— order (postanowienie) — the most common form of decision, concern-
ing mainly procedural issues (dismissal of a complaint, discontinuance
of proceedings, refusal to admit). It does not decide on the merits of
conformity with the Constitution;

— interim order (postanowienie tymczasowe) — a special category of or-
ders serving to secure proceedings. The CT may suspend the applica-
tion of a provision until judgment to avoid irreversible consequences;

— resolution (uchwala) — used especially in signaling resolutions (Article
80 of the Act on the CT), in which the Tribunal indicates the need for
legal changes, even if it does not directly declare unconstitutionality;

— decision (rozstrzygniecie) — a document issued in special cases, e.g.
when resolving competence disputes (case code Kpt) or in the pro-
cedure for determining an obstacle to the exercise of the office of the
President of the RP (case code M);

— ruling (orzeczenie) — a collective category used in the database for
various types of final documents, including those that do not fit neatly
into the above classifications.

The inclusion of these categories makes it possible not only to classify the
actions of the Constitutional Tribunal formally, but also to understand the
mechanics of its functioning—from preliminary case selection, through its
advisory role, to issuing binding judgments that transform the legal system.
Each type of Tribunal judgment was then assessed to determine whether
it contained an autogenic protective mechanism as defined in Table 1.
Judgments with this mechanism present were interpreted as instances of
autogenic institutional change, whereas other judgments were treated as
falling outside the direct explanatory scope of the autogenic theory and
as potentially requiring alternative theoretical explanations.
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2.3. Results

In the first period of the Constitutional Tribunal’s activity (1986—-1989), 60
cases were decided in substantive proceedings, with only a marginal share of
resolutions with a signaling function (7) and preliminary review (2).

The core of activity consisted of a posteriori abstract review, which—ac-
cording to the adopted methodology—is counted jointly as: U (applications
for declaring the conformity of legal provisions issued by central state or-
gans with the Constitution, ratified international treaties, or statutes) and
Uw (cases initiated ex officio—the historical equivalent of U), as well as K
(applications for declaring the conformity of statutes or ratified treaties with
the Constitution and the conformity of statutes with treaties requiring prior
statutory consent) and Kw (cases initiated ex officio—the historical equiva-
lent of K). In this framework, a posteriori abstract review comprised a total
of 52 cases: U (28) + Uw (12) and K (11) + Kw (1).

A posteriori concrete review was less frequent: P (legal questions con-
cerning the conformity of a normative act with the Constitution, ratified
treaties, or statutes) — 8 cases.

Specific review did not occur: Pp (applications concerning the confor-
mity of the objectives or activities of political parties with the Constitution)
-0.

In the second period (1989-1997), substantive proceedings dominated
(298), with smaller shares of resolutions with a signaling function (12) and
preliminary review (11). From the perspective of the adopted classification,
the core remained a posteriori abstract review, i.e.: K — applications for de-
claring the conformity of statutes or ratified international treaties with the
Constitution, and the conformity of statutes with treaties requiring prior
statutory consent (118), plus historical cases Kw—applications initiated ex
officio (2), giving a total of K+Kw = 120; and U — applications for declaring
the conformity of legal provisions issued by central state organs with the
Constitution, ratified international treaties, or statutes (65).

A posteriori concrete review was less common and limited to legal ques-
tions (P) — 19 cases.

Specific review did not occur (0), nor did a priori review (0).

For a full picture, the study also included categories outside the main ty-
pology: W — cases concerning universally binding interpretation of statutes
(94) — a competence valid until the entry into force of the 1997 Constitution;
S — resolutions with a signaling function (12); T — interim orders (11).

From the perspective of document type, the distribution was: rulings
(orzeczenia) (142), orders (98), resolutions (81), which together yield 321
items in the results (including substantive proceedings, signaling resolutions,
and preliminary review).
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In the third period (16 October 1997-2025), the Tribunal’s activity in-
cluded substantive proceedings (3,228), preliminary review (10,150), and
resolutions with a signaling function (68).

Within the adopted categories of review, a posteriori review dominated:
K — applications for declaring the conformity of statutes or ratified treaties
with the Constitution, and the conformity of statutes with treaties requiring
prior statutory consent (923); and U — applications for declaring the confor-
mity of legal provisions issued by central state organs with the Constitution,
ratified treaties, or statutes (179).

A posteriori concrete review included P - legal questions (739) and SK —
constitutional complaints (1,331).

Specific review occurred sporadically: Pp — applications concerning the
conformity of the objectives or activities of political parties with the Con-
stitution (7).

A priori review was incidental and remains separated from abstract re-
view: Kp — applications of the President of the Republic of Poland for review
of statutes before signing or international treaties before ratification (41).
Outside the main typology, the study also recorded: Kpt — applications con-
cerning competence disputes between central constitutional organs of the
state (5); and, marginally, W — cases concerning universally binding interpre-
tation of statutes (3). No cases of type M — applications of the Marshal of the
Sejm for declaring an obstacle to the exercise of the office of the President of
the Republic of Poland — were recorded (0).

From the perspective of document types, orders dominated (11,898), fol-
lowed by judgments (1,529), interim orders (16), and individual decisions (3).
In preliminary review, the majority of cases were registered under Ts (9,300)
and Tw (789), which—according to the adopted research procedure—are not
included in the indicators of constitutional review.

3. Conclusion

The heuristic usefulness of particular theories of institutional change reveals
itself in their selection in such a way that they reflect the actual conditions
of change and correspond to the aim that the researcher intends to achieve.
When seeking a specific initiator of change, it is worth turning to theories
that assume the agency of an individual actor. If, on the other hand, the focus
is on the conditions under which change may arise, it is more appropriate to
apply theories that take into account the influence of endogenous conditions
or extraordinary events. Other theories will be relevant in the study of social
transformations and civilizational evolution, while still others may provide
explanations for the actions of interest groups (Sukiennik, Czetwertynski,
Brol, 2025).
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When examining institutional changes within the institutional system, the
researcher should employ the autogenic theory of institutional change, though
its explanatory capacity is naturally limited. Referring back to the research ques-
tion posed at the outset of this article—namely: which factors characteristic of
the autogenic theory of institutional change account for its epistemic capacity
in explaining institutional changes within the institutional system?—the answer
should be formulated in two perspectives.

First, in the hypothetico-deductive perspective, the factors shaping the epis-
temic capacity of the autogenic theory of institutional change are: (1) formaliza-
tion and (2) closed nature within the research domain. This domain is the insti-
tutional system, whose formalized character and closed nature make it possible
to achieve an excellent level of epistemic capacity with respect to explaining the
relationship between causes and outcomes of institutional change.

Second, in the empirical perspective, the research method of the autogenic
theory of institutional change makes it possible to adequately explain the speci-
ficity of certain processes occurring within the Polish institutional system. This
concerns its legal component, and specifically the changes initiated by the Con-
stitutional Tribunal. The epistemic capacity of the autogenic theory of institu-
tional change in the empirical perspective finds expression in the interpretation
of mechanisms of constitutional review and the resulting transformations within
the legal system. Thus, in this perspective, the relevant factor is (3) the interpret-
ability of constitutional review mechanisms. However, its epistemic capacity is
not perfect, first, due to the unintended consequences of legal harmonization,
and second, due to the limited scope of the Constitutional Tribunal’s activities,
which are confined to mechanisms of constitutional review.

The analysis carried out in both the hypothetico-deductive and empirical
perspectives confirms that the autogenic theory of institutional change makes it
possible to adequately explain the specificity of certain processes occurring with-
in the Polish institutional system—specifically its legal component, i.e. changes
initiated by the Constitutional Tribunal. It should nevertheless be emphasized
that this represents only a fragment of the broader picture, as the overall scale
of legislative production in Poland is vast, and the changes that can be explained
by means of the autogenic theory constitute only a limited fraction of the whole.
Nevertheless, within the institutional system, processes initiated by the Consti-
tutional Tribunal are accurately interpreted, and the transition from causes to
changes can be closely traced. Therefore, the epistemic capacity of the autogenic
theory of institutional change is significant from the perspective of studying in-
stitutional change in general. At the same time, the scope of generalization of
the findings should be treated with caution. The analysis conducted in this
article refers to the Polish Constitutional Tribunal and therefore demon-
strates the operation of autogenic institutional change within a specific con-
stitutional and legal order. However, the proposed framework may provide
a starting point for further comparative research on similar mechanisms
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in other countries. In such cases, autogenic institutional change could be
examined as a mechanism through which the internal logic of the legal sys-
tem generates further institutional adjustments. The transferability of this
framework depends, however, on the constitutional position of the review-
ing body, the binding force of its judgments, access to constitutional review,
and the relationship between constitutional adjudication and legislative re-
sponse. For this reason, the comparative verification of autogenic mecha-
nisms in other legal systems should be regarded as a separate research task
and a promising direction for future studies.
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Abstract

Motivation: The post-pandemic shift in working patterns (the spread of remote and hybrid
working) can lead to significant changes in daily mobility patterns. These changes may raise
questions about their impact on leisure travel behaviour, modal choices and urban transport
sustainability. Understanding how young citizens of the GZM Metropolis use their leisure
time and how they fulfil their mobility needs is crucial for shaping policies that support sus-
tainable mobility and urban development.

Aim: This study investigated how work organisation influences the leisure-time mobility pat-
terns of residents of the GZM Metropolis, aged under 35. It investigated whether increased
time autonomy have an impact on changes in leisure-time activity preferences, travel fre-
quency and transport mode choice. The findings contribute to the discussion on sustainable
urban mobility policy.

Results: The results indicate that while remote and hybrid work may increase flexibility in
time management, it does not directly lead to more frequent leisure-related travel. Recre-
ational mobility in the GZM area largely relies on car transport, posing a challenge to devel-
oping a sustainable urban mobility model that also considers leisure travel. The study
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highlights the need for greater attention from policymakers to the impact of “unsustainable”
leisure mobility on balancing urban transport systems. By linking changes in recreational
behaviours with transport policies, it provides valuable insights for policymakers, planners,
and researchers working on sustainable mobility and transport strategies.

Keywords: leisure mobility, sustainable mobility, mobility of young adults,

JEL: R49, QO01, R58

1. Introduction

Urban mobility is a manifestation of transportation needs related to the spe-
cific aspirations, preferences, and socio-economic conditions of urban area
residents (Wojewddzka-Krél K. & Zatoga E., 2016). From the perspective of
authorities involved in processes of urban mobility planning, the sources of
transportation needs - particularly those arising from economic and social
factors - are of key importance. They are result of the spatial distribution
of places of residence, employment, and education, as well as locations for
fulfilling daily needs and spending leisure time. They also play a crucial role
in sustainability of urban transportation systems (Mendyk E., 2009).

It is generally assumed that travel related to work or education is man-
datory mobility because this kind of trips are linked to the need to fulfil
necessary daily obligations. This kind of trips dominate daily mobility pat-
terns in urban areas, generating the highest levels of movement among city
residents. Such travel is massive, regular, and relatively easy to manage. In
contrast, leisure-related mobility is considered as optional movement which
is a result of the subjective travellers preferences (Toger et al., 2023). This
type of mobility is spatially dispersed and non-routine in nature, which sig-
nificantly hinders the modelling of such movements. Leisure-time mobility
is associated with individuals’ need to access cultural services, as well as their
engagement in social and physical activities. These journeys are character-
ized by lower regularity and are considerably more difficult to predict. As
a result, they are often marginalized in the development of sustainable urban
mobility policies.

Following the outbreak of the COVID-19 pandemic, widespread restric-
tions on physical mobility were introduced. One of the primary tools used
to limit mobility was the broad implementation of remote work and edu-
cation (Kos et al.,, 2021). Mobility data aggregated by Google LLC indicate
that during the pandemic years, residents of Poland significantly reduced
travel related to work. However, these restrictions did not result in a com-
plete abandonment of physical leisure-time mobility. Available data suggest
that, in the post-pandemic period, the number of movements in this area has
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increased significantly. This indicates that, compared to the pre-pandemic
period, there has been a shift in the structure of urban travel. Data generated
by Apple further show that during the COVID-19 pandemic, there was a sig-
nificant increase in the number of car journeys. These findings suggest that
leisure mobility may potentially pose greater challenges in the development
of sustainable urban mobility.

Pandemic experiences have shown that changes in the way city residents
perform work can influence the structure of travel behaviour and increase
the role of non-obligatory physical travel, particularly journeys related to lei-
sure activities. The observed changes in urban travel patterns call for a new
perspective on urban mobility planning. This includes a greater focus on the
growing share of non-obligatory travel, the definition of the consequences of
these changes, and the formulation of recommendations for integrating this
issue into sustainable urban development policies.

The general objective of the study was to verify whether, within the GZM
Metropolis (Upper Silesian-Zaglebie Metropolis), a change in the structure
of travel occurred because of the shift in working patterns - specifically,
whether there was an increase in leisure-related travel outside respondents’
places of residence, and what impact this change has on sustainable urban
mobility. GZM Metropolis (Upper Silesia-Zaglebie Metropolis) is a metro-
politan association comprising 41 cities and municipalities in the Silesian
Voivodeship, in southern Poland. It covers an area of 2,500 square kilometres
and has a population of approximately 2.1 million. It has been operating
since 2018 under the Act of 9 March 2017 on the metropolitan association
in the Silesian Voivodeship. One of GZM’s areas of activity is the planning,
coordination, integration and development of public transport and sustain-
able urban mobility. This article focuses on issues related to leisure mobil-
ity among young adult residents of GZM. The study presents respondents’
preferences regarding leisure activities and their preferred modes of travel
related to these activities. The research aimed to identify the factors that may
influence respondents’ decision-making and assess whether the travel deci-
sions related to leisure mobility are often lacking the attribute of “sustain-
ability” The findings provide insights that may be valuable for planners and
policymakers responsible for shaping sustainable urban mobility strategies.

The study adopts a qualitative approach, focusing on the attitudes and
opinions of respondents regarding their travel behaviours during non-work-
ing hours. The analysis presented in the article is based on primary data
collected in 2023 as part of a broader study on leisure-time mobility within
the GZM area. The literature review outlines the theoretical context of the
study. The methodology section details the research procedure. The results
section presents key findings regarding the approach of young adult respon-
dents residing in GZM. The research results were subjected to statistical
analysis, which allowed for the identification of basic relationships between
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the studied variables. In the discussion, the findings are compared with other
results presented in the relevant literature. The study’s limitations and pos-
sible directions for further research are also outlined.

It should be noted that this study is exploratory in nature, providing ini-
tial insights into leisure mobility patterns among young adults in the GZM
Metropolis. The sample size limits the possibility of generalizing findings
to the broader population. However, the results identify important trends
and paradoxes that warrant further investigation. Based on the conducted
analyses and discussion, practical recommendations were developed that
may have real-world applications.

2. Literature review

A bibliographic analysis of the Scopus database conducted in March 2025
indicates that the topic of leisure time mobility is relatively new and under-
researched. The first indexed publications on this subject date back to 1985.
Since then, a total of 97 items have been published, with the highest num-
ber appearing in the past four years (2022-2025), amounting to 38 publica-
tions. Leisure mobility has most frequently been discussed within the fields
of Social Sciences (75 publications), Business, Management and Accounting
(22 items), and Environmental Science (18 publications).

In the Web of Science Core Collection, only 65 scientific publications
relating to leisure mobility were indexed between 1993 and 2023. Most of
these were categorized under Geography (17 publications), Hospitality, Lei-
sure, Sport & Tourism (14 items), and Transportation (14 publications). The
highest number of publications appeared in 2023 (10 publications), 2024
(9 publications), and in the years 2021 and 2015 (5 publications each). It
should be noted, however, that many publications were indexed in both da-
tabases simultaneously.

Leisure mobility is spatially dispersed and non-routine, which makes it
significantly more difficult to analyse compared to obligatory travel. Leisure
travel lacks fixed spatial and temporal patterns (Ohnmacht et al., 2009). It
is associated with the human need to engage in tourism and cultural activi-
ties, as well as social and physical engagement, making it considerably more
flexible (Dubois & Ceron, 2006). It may also pertain to individuals who are
no longer professionally active (Fobker & Grotz, 2006). However, similarly
to mobility driven by obligatory needs, leisure mobility is also an important
generator of external costs (Adamiak et al., 2016; Ceron & Dubois, 2005).
Therefore, leisure mobility can be defined as voluntary travel, not related to
professional or educational activities. It stems from individual preferences
and needs regarding the form and location of leisure activities (Grubbe &
Otto, 2011). For the purposes of this research, leisure mobility is understood
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as voluntary travel unrelated to work and educational commitments. Lei-
sure mobility is multidimensional phenomenon shaped by spatial flexibility,
temporal variability and individual preferences. This conceptualization dis-
tinguishes leisure mobility from obligatory travel while acknowledging its
complexity and multidimensional character.

An important issue discussed in the literature is the compensation of
obligatory travel with voluntary travel (Neess, 2006). Based on the literature
review, it was established that leisure mobility may depend on the following
factors (Naess, 2006):

— social class of the respondents,

— income level,

— education level,

- age.

Studies indicate, for example, that individuals with higher education and
income levels are more likely to engage in leisure industry services. People
with lower income levels are more likely to spend their free time at home
(Nessi, 2017) or closer to their place of residence. Leisure mobility in these
cases tends to be more homogenous compared to individuals with higher
incomes (Toger et al., 2023). Decisions about how leisure mobility is realized
may also be influenced by whether children are being raised in the household
(Jansson & and Sunding, 2024).

Other factors that can affect the frequency and distance of leisure trips
include the day of the week, season, or place of residence. For example, indi-
viduals living in suburban areas may need to travel longer distances to engage
in leisure activities (Toger et al., 2023).

Leisure mobility is strongly linked to car use (Trasavik et al., 2024). The
desire to spend free time outside the home is often used as a justification
for car-based mobility, which can pose a significant challenge for the imple-
mentation of public policies aimed at developing sustainable urban mobility.

Among the most cited reasons for avoiding public transportation in the
context of leisure mobility are:

— lack of suitable transport options (Tomej & Liburd, 2020),

— inadequate public transport connections (King et al., 2024),

— long travel times and reduced flexibility due to low frequency in re-
mote areas (Bursa et al., 2022; Le-Kldhn & Hall, 2015; Tomej & Liburd,
2020),

— low travel comfort (Juschten & Hdssinger, 2021),

— the need for early planning because and low flexibility in case of chang-
es (Juschten & Preyer, 2023),

— difficulties in organizing group travel (Juschten & Preyer, 2023).

It is important to note that even individuals who use public transporta-

tion for obligatory trips tend to prefer cars during their leisure time. Leisure
activities often require transporting specific equipment, and in this regard,
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private cars offer greater convenience than public transport (Trasavik et al.,
2024). Research shows that increased activity in areas with low public trans-
port accessibility may result in increased reliance on private modes of trans-
portation (e.g., cars, bicycles, or walking) (Osth et al., 2023). Interestingly, the
spatial distribution of leisure destinations (e.g., recreational areas) also influ-
ences travel behavior—when such destinations are located near residential
areas, leisure mobility tends to occur within the immediate vicinity of one’s
home (Tiirk et al., 2025).

One of the defining features of leisure mobility is its social character —
studies indicate that only a small proportion of such trips are undertaken
individually. This means that decisions regarding leisure travel must consider
the individual needs and preferences of all participants involved. Further-
more, factors such as awareness of the location and attractiveness of leisure
venues can influence how people spend their free time (Gramsch-Calvo
& Axhausen, 2024).

The COVID-19 pandemic acted as a catalyst for changes not only in the
way work is performed but also in how leisure time is structured. The pan-
demic altered patterns of leisure mobility, primarily due to fear of infection
(Shakeel et al., 2023). Evolving work arrangements and the increasing em-
phasis on work-life balance may result in more individuals seeking to fulfill
their leisure needs, thereby influencing the overall structure of urban travel.

Key trends in the development of leisure mobility in Poland include
(CBOS, 2023; GUS, 2023; Lukaszewski, 2020):

— short-distance travel near the place of residence (e.g., for culture, en-

tertainment, physical or social activity),

— short-term travel (private domestic and international trips lasting 2—4

days),

— long-term travel (private domestic and international trips exceeding

5 days for vacation purposes).

However, many people choose to spend their free time in ways that do
not require leaving their homes - fulfilling their needs at home, including
through the internet.

Data from the Transport Study of the Central Subregion of the Sile-
sian Voivodeship (Transport study of the Central Subregion of the Silesian
Voivodeship, 2020) show that approximately 45% of trips made in the central
part of the Silesian Voivodeship, including the GZM area, are not related to
work or education. Among those working from home, over 80% of their trips
are connected to non-professional and non-academic activities. With current
postulates to extend workers’ free time and increase work time flexibility, it
can be assumed that leisure mobility will present a significant challenge for
shaping local sustainable urban mobility policies. In this context, research
on leisure mobility can fill an important gap regarding the nature and role
of voluntary travel in the balance of urban mobility systems. The data cited
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above suggest that for individuals working remotely, voluntary travel (in-
cluding leisure mobility) may constitute a significant share of urban travel.
Therefore, the rise in remote work may be associated with a shift in the travel
structure within the municipalities comprising the GZM.

Analysis of data from Statistics Poland (GUS) indicates that in 2022, as
many as 81.1% of domestic leisure-related trips were made by car. In the
medium term, a key challenge will be to reorient sustainable urban mobility
models - which currently focus on obligatory trips - toward voluntary travel
related to leisure activities.

A review of the literature indicates that studies on leisure mobility em-
ploy various techniques and methods. Most research in this area is qualita-
tive in nature. Commonly used methods include cluster analysis, especially
when examining preferred ways of spending free time and preferred mobility
styles (e.g. (Ohnmacht et al., 2009; Stromblad, 2024)). In mobility geography
studies, gravity models are applied to map preferences and related commu-
nication behaviors of selected social groups (Ghadiri et al., 2024; Tiirk et
al., 2025). Sociological studies include video material analysis from specific
locations (Normark, 2023), field studies (King et al., 2024), and in some cases,
structural equation modeling (Shakeel et al., 2023). In addition to primary
data collected through questionnaires, leisure mobility studies often use sec-
ondary data, including mobile network operator data (e.g. Toger et al., 2023;
Talavera-Garcia et al., 2023).

3. Methods

The conducted study is qualitative in nature. Its geographical scope included
the cities and municipalities that comprise the GZM Metropolis. For the
purposes of this article, the following research questions were formulated:
— In the respondents’ opinion, has the remote work model become more
widespread after the COVID-19 pandemic?
— Do respondents feel they have more free time as a result of changes in
the way they work?
— What are respondents’ preferences regarding how they spend their
free time?
— Which forms of leisure activities do respondents engage in most fre-
quently?
— Does remote work influence the need to spend free time outside the
place of residence?
— How do respondents travel for leisure-related activities?
— Can these trips be made using alternative means of transport?
The article presents selected results from the study that address the re-
search questions. These results are based on a survey conducted in October
2023. The study involved a sample of 429 residents of the GZM, selected us-
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ing a stratified quota sampling method. The general population was divided
into strata based on age (age groups: 19-24, 25-34, 35-44, 45-54, 55-64) and
the size of the municipality of residence (municipalities with up to 10,000
residents; up to 50,000; up to 100,000; and over 100,000 residents). These
strata were defined proportionally to the share of each group in the overall
population of GZM residents.

The following research techniques were used:

— Desk research - including a review of relevant literature and data from

public opinion polls (e.g., by CBOS),

— Survey research using the CAWI method (Computer-Assisted Web

Interviewing).

The survey questionnaire consisted of two parts:

— A demographic section with 10 questions to characterize the surveyed

group,

— The main section containing 15 research questions, including items

using a 7-point Likert scale.

The article focuses on the survey results for a subgroup of 121 GZM
residents aged 18-34. Key data characterizing this subgroup are presented in
Table 1. For the purposes of analysis, responses on the 7-point Likert scale
were consolidated into 5 levels, by combining responses at levels 1 and 2, and
likewise at levels 6 and 7. The study should be treated as a pilot study and
cannot be generalized to the entire population. Nevertheless, the results pro-
vide exploratory insights that have become the basis for undertaking further,
more extensive research on leisure mobility patterns in the GZM Metropolis.

4. Results

The conducted survey indicates that, according to 85.1% of respondents,
the COVID-19 pandemic led to widespread adoption of remote and hybrid
work models. Furthermore, 82.7% of respondents (61.2% answering “Yes”
and 21.5% answering “Rather yes”) believe that the possibility of working
remotely or in hybrid mode contributes to an increase in the amount of free
time available to employees. Among the surveyed group, 69.4% of individu-
als declared that due to the COVID-19 pandemic, they changed their work
model to fully or partially remote work. Among those who declared a change
in their work model (84 people), 66.7% indicated that it led to an increase in
the amount of free time available to them, 11.9% noted a slight increase in
free time, 15.5% noticed no change, and 6% reported a decrease in available
free time.

Respondents declare that the leisure activities they prefer are mainly car-
ried out within the GZM Metropolis area (76.9% of respondents), although
as many as 11.6% indicated that they do not spend their free time within the
GZM Metropolis. The same percentage of respondents stated they were un-
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sure how to answer this question. These responses may suggest that respon-
dents are uncertain whether some of their leisure activities qualify as such,
or they may only recognize tourism-related activities as leisure activities.
Perhaps they are also unaware of the exact boundaries of the GZM.

Overall, respondents perceive a relationship between the form of work
and the need to spend free time outside the home. 72.7% of respondents in-
dicated that, in their opinion, the shift to remote work increases the need to
spend free time outside the home. 17.4% of respondents had no opinion on
this matter, and 7.4% believe that the work model does not impact the need
for leisure activities outside the home.

The comparison of respondents’ preferences (Figure 1) regarding how
GZM residents spend their free time shows that they most frequently dedi-
cate their free time to sports and recreational activities (55.7% of respon-
dents) and activities at home (51.7% of respondents). Interestingly, activities
related to using retail and gastronomy services ranked relatively low (18.9%).
Spending leisure time using the Internet was indicated as a preferred activity
by 38% of respondents. The Chi-square independence test results did not
show a statistically significant relationship between leisure activity prefer-
ences and the respondents’ place of residence, education level, wealth, or
household size.

It should be noted that respondents far more often spend their free time
on activities that do not require physical travel outside their homes (such as
leisure activities at home and online) compared to activities that require even
short trips (Figure 2). These findings are consistent with respondents’ indi-
cations that their preferred leisure activities can mostly be realized at home
- 81.8% of respondents confirmed this. Respondents declared that the most
preferred active leisure activities are sports and recreational activities avail-
able within a 5 km radius and using retail and gastronomy services located
no more than 5 km from their residence. These results suggest that young
adults typically engage in leisure activities that either do not require mobility
or can be accessed via sustainable travel modes. Most notably, leisure mobil-
ity is realized on foot - 57.0 % of respondents reported walking for leisure-
related activities at least four times a week, while only 37.2% of respondents
prefer to travel by car (as the driver) with the same frequency. Interestingly,
the most frequently mentioned modes of transport that respondents never
use are personal transport devices (62.8%) and bicycles (33.9%) (Figure 3).

This is surprising, considering that as many as 73.6% of respondents in-
dicated that the distance to leisure activity locations and the existing infra-
structure enable the use of such mobility options. Furthermore, 58.7% of
respondents said that both the distance and the infrastructure conditions
allow them to change their mode of transport if needed. Only 22.3% of re-
spondents noted that rail transport could serve their leisure mobility needs.
Chi-square independence analysis (value=31.085, df=8; a<0.001) shows that
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the frequency of walking for leisure is significantly related to the respon-
dents’ level of education. Respondents with higher education levels exhibited
a higher frequency of walking for leisure activities compared to other groups.
Symmetric measures analysis (Phi=0.507, Cramer’s V=0.358, and contingen-
cy coefficient=0.452) suggests that this relationship is moderate and may be
influenced by the underrepresentation of respondents with education lower
than secondary.

A similar pattern was observed regarding the relationship between educa-
tion level and the frequency of using personal transport devices (PTDs) for
leisure mobility. The Chi-square test (value=36.769; df=10; a<0.001) showed
a significant relationship between these variables. Respondents with higher
education levels were significantly less likely to use PTDs for leisure mobil-
ity than those with lower education levels. Symmetric measures (Phi=0.551,
Cramer’s V=0.390, and contingency coefficient=0.483) also indicated a mod-
erate relationship, again likely influenced by the underrepresentation of low-
er-educated respondents. For other forms of leisure mobility, no significant
relationship was found between usage frequency and respondents’ education
levels.

As part of the study, respondents were also asked whether they believe
that the spatial and transportation policies of GZM and its member mu-
nicipalities address residents’ needs related to leisure mobility. Almost half
(47.9%) positively evaluated the actions of GZM and its member municipali-
ties, stating that leisure mobility needs are considered, while 21.5% believe
these needs are not sufficiently addressed. The relatively high percentage of
“No opinion” responses (30.6%) may result from respondents’ insufficient
knowledge about GZM'’s activities in shaping sustainable urban mobility.

5. Discussion and conclusions

The presented research confirms that the COVID-19 pandemic influenced
the widespread adoption of remote and hybrid work, thereby impacting the
available leisure time budget among young adults. The spread of remote and
hybrid work required many groups to change their functioning both in pri-
vate and public spaces. This, in turn, may contribute to changes in mobility
patterns and daily practices related to leisure activities. Respondents observe
that the remote work model facilitates an extension of leisure time, particu-
larly the type used for short activities available locally, near one’s place of
residence. These activities do not require long-distance travel and can be
performed using basic, more sustainable forms of mobility, such as walking.
This finding is consistent with Swiss research conducted by Woéhner (2023).
She indicates that remote workers are 21.5% more likely to walk and 40.3%
more likely to cycle for leisure purposes compared to office-based employees.
The author attributes this to three main factors: time saved on commuting,
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greater spatial and temporal flexibility in organising the day, and a tendency
to meet daily needs closer to home. Motte-Baumvol et al. (2025) shown that
the rise of remote and hybrid working does not lead to a clear reduction in
mobility but contributes to a significant reorganisation of it. This suggests
that individuals working remotely are more likely to undertake daily activi-
ties near their place of residence on home-working days. Nevertheless, when
people who work at least partly remotely are forced to travel for business
purposes, the variety of non-work-related trips increases.

The conducted study indicates some paradoxes regarding the preferences
for leisure activities among the surveyed respondents. Although 72.7% of
respondents declared a noticeable increase in the need for outdoor activi-
ties, the preferred form of leisure time for them is activities carried out at the
place of residence (81.8%). These results suggest that, despite the declared
need to leave the house, respondents limit their mobility during leisure time.
Other studies suggests that this phenomenon is not necessarily unique to the
GZM area. For example, Morris et al. (2024) found that, compared to the
pre-pandemic period, Americans are spending less time on outdoor activi-
ties, which may suggest that the post-pandemic trend of spending free time
at home may represent a structural change rather than merely a temporary
one. It should be noted that the presented study does not provide an expla-
nation for this paradox, which points to the need for further exploration of
this topic.

Among active forms of spending leisure time, respondents prefer sports
or recreational activities. However, these are spatially limited to a 5 km ra-
dius from their place of residence. This may be related to the high availability
of recreational areas in the GZM, which facilitates access to nearby venues
for sports and outdoor activities and encourages the use of local facilities
rather than longer trips (Nalej & Lewandowicz, 2024).

The relatively low use of bicycles and private transport found in this study
is a cause for concern, despite the reported availability of infrastructure for
these modes. This indicates a certain reluctance among respondents to use
these forms of mobility; however, the study does not reveal what factors
influence this attitude. This finding may serve as inspiration for further re-
search in this area. The concentration of the respondents’ leisure activities
within a 5 km radius of their homes suggests that access to leisure facili-
ties in the GZM potentially aligns with the concept of the ‘15-minute city’
(Moreno et al., 2021), which postulates that residents should be able to meet
most of their daily needs within a 15-minute walk or cycle ride from home.
Future research could assess the degree to which GZM municipalities fulfil
this standard in terms of residents’ leisure needs.

The lack of strong relationships between leisure activity preferences and
the socio-demographic characteristics of respondents may indicate a homog-
enization of lifestyles among young adult residents of the GZM Metropolis.
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This phenomenon could be attributed to factors such as standardisation of
consumption patterns or the influence of shared generational experiences
(e.g. COVID-19 pandemic). At the same time, it may point to the need for
further, in-depth research on the mechanisms shaping these leisure patterns
among residents of highly urbanized areas, and the mobility associated with
these patterns.

The finding that the greater amount of free time available to people work-
ing remotely does not necessarily translate into increased traffic during lei-
sure hours can be explained by the relatively high availability of recreational
facilities near respondents’ homes, the widespread use of active forms of
mobility for recreational purposes, and a tendency to spend leisure time at
home. The recreational mobility of young residents of the GZM is concen-
trated around their place of residence, although this conclusion requires
verification on a larger sample and comparison with other age groups. This
is even more interesting because the residents of the Silesian Voivodeship
are the third most active group in Poland in terms of the number of trips
undertaken for recreational purposes [GUS, 2025].

It also remains an open question whether the observed changes in lei-
sure mobility patterns should be interpreted as a temporary response to the
pandemic or as a more structural transformation linked to the permanent
adoption of hybrid and remote working models. The available data indicate
an increase in the popularity of hybrid working, accompanied by a significant
decline in interest in fully remote working (Grant Thornton, 2026). Also,
whether the patterns identified in this study — in particular, preferences re-
garding forms of leisure activity and associated travel behaviour — are unique
to the GZM metropolitan area or reflect broader trends in similar urban con-
texts remains an open question that warrants further comparative research.

The conducted study has certain limitations related to the sample size.
Although the sample was proportionally selected according to the size of mu-
nicipalities and age groups, it may not reflect all social aspects of the GZM
Metropolis, especially in terms of income, education, or other demographic
variables.

The study was exploratory in nature, and as such, it points to certain
directions for future research. Future studies should focus exclusively on the
analysis of leisure time mobility related to active forms of spending time.
A valuable element of future research would be to combine quantitative
methods (including statistical tests) with qualitative methods, which would,
on the one hand, allow for the objectification of research results and, on the
other hand, enable a better understanding of, among other things, the barri-
ers associated with promoting the use of alternative means of transport for
recreational travel. It would be worthwhile to expand the research by ana-
lysing the spatial location of leisure time venues and assessing the impact of
this location on the commuting behaviours of GZM residents. The literature
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analysis conducted indicates the possibility of extending the research in such
a way as to allow cluster analysis to define existing mobility models of leisure
time in the studied group (cluster analysis was used, for example, in the stud-
ies by Ohnmacht et al. (2009) and Stréomblad (2024)).

Based on the results obtained, the following recommendations can be
made to the GZM Metropolis and its constituent municipalities regarding
the development of sustainable leisure mobility:

— Investment in high-quality walking and cycling infrastructure within

a 5 km radius of residential areas should be intensified, as this corre-
sponds to the range of recreational activities indicated by respondents;
infrastructure improvements should also include better connections to
parks, sports facilities, and cultural venues to encourage active mobil-
ity.

— The attractiveness of public transport for leisure travellers should be
increased by tailoring services to the needs of young residents, includ-
ing better connections to local leisure destinations, improved frequen-
cy during weekends and evenings, and easier access for short distance
trips.

— The attractiveness of existing local venues for active leisure should
be maintained and new ones created (e.g., parks, community forests,
sports grounds, and cultural facilities) that are accessible within walk-
ing or cycling distance, reducing reliance on private cars and support-
ing active, sustainable leisure patterns.

The findings may also serve as inspiration for authorities responsible for
shaping spatial policies, the development of urban areas, and sustainable
urban mobility policy beyond GZM area. The research highlights the need
to examine whether the available infrastructure and leisure activity offerings
foster the development of an active, sustainable lifestyle among residents of
urban areas. In particular, the results support the 15-minute city concept,
which emphasizes that most daily and leisure needs should be accessible
within a short walk or bike ride from one’s home, promoting both conve-
nience and sustainable mobility.
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Appendix

Table 1. Characteristic of respondents

Frequency | % of respones

Age: 19-24 38 31,4
25-34 83 68,6
Gender: Female 66 54,5
Male 55 45,5
Level of education: Vocational education 2 1,7
Secondary education 47 38,8
Higher education 72 59,5
The amount of average monthly gross|Up to 2500 (PLN) 5 4.1
income per household member:
2500-3500 (PLN) 19 15,7
3500-4500 (PLN) 24 19,8
4500-5500 (PLN) 20 16,5
Above 5500 (PLN) 34 28,1
Refusal to respond 19 15,7
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Frequency | % of respones
Place of residence: Municipality with less than 10 thousand in-
. 9 7,4
habitants
Municipality from 10 to 50 thousand inhab- 18 14,9
itants
Municipality from 50 to 100 thousand inhab-
. 18 14,9
itants
Municipality with more than 100 thousand 76 62,8
inhabitants
Work performance model: Only stationary at the place of employment 54 44,6
Mainly stationary at the place of employment,
R 13 10,7
occasionally remotely
Half stationary, half remote 16 13,2
Mainly remotely, occasionally stationary 25 20,7
Remote only 4 33
Currently unemployed 9 7,4
Total: 121 100

Source: own study.

Figure 1. Respondents’ preferences regarding ways of spending leisure time (number
of re-sponses)

Sports and/or recreational activities (e.g., walking in the park,
short trips near home, going to local attractions) g2
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Abstract

Motivation: Protected areas possess unique and prized natural, landscape, scientific, and
socio-cultural resources and values. The natural conditions present in a given area are be-
coming an increasingly important factor in determining the development opportunities
of individual territories. On the other hand, protected areas restrict economic activity and
market opportunities. This can affect the well-being of local communities that live and work
in these areas. Nevertheless, the majority of the available studies proves the positive impact
of the operation of protected areas on the socio-economic development of local communi-
ties, income growth, and employment levels. The main factor in these positive effects is the
possibility of a more intensive development of tourism and recreational services.
However, municipalities covered by protected areas do not constitute a uniform group of
entities, representing considerable diversity in terms of development, which is measured by
the revenue of budget of local units.

© 2026 Nicolaus Copernicus University. All rights reserved. [©0C]
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The identification of the various factors influencing the revenue levels of municipalities cov-
ered by protected areas is essential for development policy planning and formulating local
strategies
Aim: The aim of the article is to assess the variation in revenue of different types of rural
municipalities within protected areas, as well as to evaluate the relationship between the
municipalities’ own revenues earned and their tourism potential.

Results: Municipalities within protected areas develop in different ways. This article ad-
dresses the relatively rarely discussed issue of revenue differentiation among rural munici-
palities within protected areas and the relationship between revenue and their tourism
potential.

Keywords: diversification of municipalities; protected areas, revenue of municipalities, tour-
ism

JEL: O18; O44; R12; Z32

1. Introduction

The fundamental goals of establishing protected areas are to protect the
environment, prevent the loss of biodiversity, and prevent climate change.
However, in addition to direct environmental goals, protected areas can also
be a factor in local development and contribute to poverty reduction.

The world literature contains the results of studies on the impact of pro-
tected areas’ operation on the socio-economic development of land located
within their borders and in their vicinity. Based on the analysis of selected
case studies, the authors analyze the impact of protected areas on local com-
munities. The studies cover tourist spending and their impact on business
development and job creation (Braber et al., 2018; Rauf et al., 2020; Sang et
al., 2018; Siltanen et al., 2023; Yergeau, 2020).

Other studies list the negative aspects of protected areas, related to the
restriction of economic activities within them (D’Alberto et al., 2023; Rodri-
guez-Rodriguez & Lépez, 2020). The authors also address the management
of protected areas and the participation of the population, in this process
(Anthony, 2007; Bennett & Dearden, 2014; Buono et al.,, 2012; White et al.,
2002, Young et al., 2008).

This article proposes a slightly different approach to studying the effects
of protected areas on local communities. It focuses on the study of the own
revenue of municipalities the land of which is under environmental pro-
tection. The subject of the study are rural municipalities in Poland within
national parks and landscape parks. These parks are a form of protection for
large, cohesive areas with special natural and landscape values.

The main objective of the article is to assess the revenue differentiation
of different types of rural municipalities within protected areas, as well as
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to evaluate the relationship between the earned own revenue and the tour-
ism potential of municipalities. The main objective was further clarified by
formulating specific objectives, which include:

1. Assessment of the revenue level of rural municipalities within national
parks and landscape parks, compared with other municipalities in Po-
land;

2. Assessment of revenue variation of different types of rural municipali-
ties within protected areas;

3. Assessment of the relationship between the revenue of rural munici-
palities included in protected areas and their tourism potential.

Local fiscal outcomes are central not only to understanding the develop-
ment effects and constraints associated with environmental protection, but
also to analysing the incentive structures faced by local stakeholders. Munici-
pal revenues can shape local acceptance, political support, and governance
arrangements related to the designation and management of protected areas.

Moreover assessment of revenue variation of different types of rural mu-
nicipalities, and the examination of tourism as a key transmission channel
allow to highlight potentially informative development patterns.

The analysis focused on two types of protected areas: national parks and
landscape parks, which play a central role in the system of protected areas
. They hold a particularly important place due to their unique and prized
natural, landscape, scientific, socio-cultural, and educational resources and
values, as well as relatively large unit areas and importance for the socio-
economic development of protected areas.

Research on the factors influencing the formation of rural municipali-
ties’ revenue in Poland is timely and important. Rural municipalities usually
show a lower level of development than urban-rural or urban municipalities.
Many significant development problems accumulate on their territory, and
residents of rural municipalities tend to have fewer job opportunities and
worse access to technology, infrastructure, and services. The occurrence of
areas of natural value is a part of the character of rural municipalities and
can be a potential for generating revenue for these units, and stimulate their
development.

The study used descriptive statistics methods, the comparative analysis
method, using the Kruskal-Wallis non-parametric test, and the correlation
analysis method using Spearman’s rank correlation coefficient. The statistical
data used in the research came from the official source of verified statistical
information, i.e. the Statistics Poland office, and from the Local Data Bank
database. The research was conducted with reference to the state in 2023.

The next part of the article includes a literature review. The review is
followed by a discussion of the research methodology used. Afterwards
the authors present the results of the research, which include conclusions
about the level of revenue of rural municipalities within national parks and
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landscape parks in comparison with municipalities outside of these types of
nature protection. The next part is an assessment of the revenue differentia-
tion of different types of rural municipalities within protected areas. The
presentation of the research results ends with the results of the analysis of
the relationship between the revenue of the studied municipalities and their
tourism potential. This is followed by a discussion of the obtained research
results. The last part of the article contains conclusions.

2. Literature review

2.1. The socio-economic consequences of establishing protected
areas

Protected areas have unique and prized natural, landscape, and socio-cul-
tural resources and values. The natural conditions found in an area are be-
coming an increasingly important factor in determining the development
capabilities of individual territories.

Establishing protected areas can have both positive and negative conse-
quences due to the way these entities operate. Most studies prove the positive
impact that protected areas can have, not only in terms of environmental
sustainability, but also on the socio-economic development of communities
and local economies, growth of employment and income of the population,
and poverty reduction (Fan, 2022; Getzner, 2010; Kandel et al., 2022).

The impact of protected areas in various countries is most often viewed
through the lens of economic effects related to tourism development and
recreational activities (Bittlingmaier et al., 2021; Bystrom & Miiller, 2014;
Meyer et al., 2010; Zawilifiska & Mika, 2015). Tourist spending supports
a significant portion of economic activity (Meehan, 2014; Sang et al., 2018;
Yergeau, 2020), giving impetus to the development of sectors such as ac-
commodation, catering, retail and entertainment (Stynes, 2011). Owing to
the benefits associated with tourism development, these areas have seen an
increase in the number of jobs, which affects income and improves the qual-
ity of life ( All6 et al., 2010; Bennett et al., 1996; Braber et al., 2018; Rauf et
al., 2020; Saayman & Saayman, 2006; Siltanen et al., 2023), lowering poverty
rates of the local community (Thomas et al., 2014), as well as the population
living outside the protected area (Fredman & Yuan, 2011).

The negative effects of protected areas include, but are not limited to:
a decrease in the income of the population and an increase in poverty caused
by reduced access to the use of natural resources in protected areas (Moore
et al., 2016; Withey et al., 2018) or economic losses caused by wild animals
(Vedeld et al., 2012; Mojo et al., 2020).

Among the constraints are also those caused by regulations in protected
areas. This is especially true for areas with a high regime of nature protec-
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tion. From an ecological point of view, this guarantees the preservation of
their natural resources and biodiversity, serves to protect or reduce the deg-
radation of habitats and ecosystems, and increase the biomass and diversity
of species. On the other hand, it determines the direction of economic activi-
ties and significantly limits their scope within the boundaries of protected
areas (Készegi et al., 2022; Etxano, 2010; Jaros, 2015; Rodriguez-Rodriguez
& Lopez, 2020). Restrictions and prohibitions adversely affect opportunities
for local businesses (D’Alberto et al., 2023). These constraints usually affect
representatives of agriculture, forestry, timber industry, hunting associations
or fisheries (Robertson et al., 2020). In addition, placing an area under legal
protection and thus imposing restrictions on its use is a barrier to the de-
velopment of construction (Etxano, 2010) and infrastructure or additional
economic activities (D’Alberto, et al., 2020).

The literature also addresses the participation of local people in nature
and landscape conservation planning, policy formulation and management
of conservation areas (Anthony, 2007). The involvement of local communi-
ties in the management of protected areas has become widely recognized and
seen as an indicator of sustainable practices (Buono et al., 2012).

2.2. System of protected areas in Poland

Poland’s system of protected areas is defined in the Nature Conservation Act
and consists of 10 forms of protection (Law on nature protection, 2004). Pro-
tected areas are distinguished by the abundance of environmental resources,
their unique character, rules of operation and status. Each form has specific
conservation objectives and designated functions. Protected areas include:
national parks, nature reserves, landscape parks, areas of protected land-
scape, Natura 2000 areas, ecological areas, nature monuments, documenta-
tion sites and natural and landscape complexes, as well as species protection
of plants, animals and fungi (Law on nature protection, 2004). In total, Po-
land’s legally protected areas cover 32.3% (LDB, accessed 12.04.2025).

The largest acreage of protected area in Poland is occupied by Natura
2000 areas (27.1%). This is followed by areas of protected landscape with
a share of 22.3% and landscape parks (8.3%) (Table 1). A particularly im-
portant place in the system of protected areas due to the highest protection
requirements in force, is held by national parks and nature reserves. In 2023,
national parks covered a total of 315,237.40 hectares, which was about 1%
of the country’s area and covered only 3.1% of all protected areas (LDB, ac-
cessed 12.04.2025).

National parks are areas with unique and prized natural, landscape, sci-
entific, socio-cultural, and educational resources and values. They occupy
areas of no less than 1,000 hectares, where all nature is protected (Law on
nature protection, 2004).
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National parks are of the greatest importance for the socio- economic
development of protected areas due to their valuable natural environment,
high protection regime, and relatively large unit areas. The purpose of their
creation is to preserve and protect biodiversity, natural and cultural resourc-
es and values, to restore degraded or otherwise lost elements, and to make
the area available to the population for educational and tourism purposes.
The first park established in the world was Yellowstone National Park, in the
United States, it was established in 1872. In Europe, the first country where
this form of protection was introduced was Sweden. In 1909, a network of
ten national parks was established on its territory.

There are 23 national parks in Poland. All of them are included in Natura
2000 areas designated at the European level for the protection of natural
habitats, plant and animal species. They are the most valuable natural places
in Poland. The oldest Polish national park is the Bialowieza National Park,
established in 1932.

Another form of nature protection is landscape parks. These areas are
distinguished by their special natural, historical, cultural and landscape val-
ues. They are created to popularize these resources, assuming the principles
of sustainable development, i.e. social and economic development that pre-
serves the values and resources of the environment in a state that ensures
both present and future generations the permanence of their use (Law on
nature protection, 2004). With this form, the aim is to protect natural and
landscape values from destruction and degradation. Landscape parks are
treated as multifunctional areas, but above all they are attractive places for
tourists due to their natural values and numerous tourist attractions. Thus,
one of the most important functions they fulfill, in addition to nature and
landscape protection, is the tourist function. It is characteristic of landscape
parks to leave agricultural land, forest land and other properties in economic
use. However, it should be noted that the use of these areas is limited to
activities that ensure non-deterioration of the environment. The basic prin-
ciple, however, is the possibility of sustainable use of the properties that are
included in the acts establishing the parks. As of the end of 2023, 126 land-
scape parks with a total area of 2.6 million hectares had been established,
covering 8.3% of the country’s area.

National parks and landscape parks are located within the borders of
915 municipalities, respectively, and cover a total area of 315,000 hectares.
Among the municipalities affiliated with the national parks, 236 have the
status of an urban municipality, 230 have the status of an urban-rural mu-
nicipality, while 449 have the status of a rural municipality.
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3. Methods

In accordance with the specific objective (1), the first stage of the study as-
sessed the level of revenue of rural municipalities within the areas of national
parks and landscape parks, compared to other municipalities in Poland. To
achieve this goal, a comparative analysis was conducted using statistical tests.

Selected types of municipal income were examined, i.e.:

— total own revenue per capita in PLN,

— revenue from shares in income taxes from individuals constituting rev-
enue of the state budget per capita in PLN,

— revenue from shares in income taxes from legal entities constituting
revenue of the state budget per capita in PLN,

— revenue from tax on business activity of individuals, paid in the form
of tax card per capita in PLN,

— revenue derived from agricultural tax per capita in PLN,

— revenue derived from forestry tax per capita in PLN.

Municipalities’ own revenue, including, in particular, revenue from taxes
on individuals and legal entities, constituting municipalities’ shares in taxes
of the state budget, as well as revenue from tax on economic activity of in-
dividuals, carry important information on the economic condition of the
municipality. These indicators are measures of the wealth of the residents of
municipalities and the effects of economic activity, and also indirectly inform
about the level of development of these territorial units. Revenues derived
from agricultural tax carry information on the ability to use the potential
of the countryside from agricultural activities, while revenues derived from
forestry tax testify to the ability to use the natural potential of forest areas.

Three types of municipalities were analyzed for comparison:

— Rural municipalities within national parks,

— Rural municipalities within landscape parks,

— The rest of Poland’s rural municipalities outside of park protection.

An assessment of the differentiation of municipalities in terms of the in-
dicated types of revenue was carried out, comparing them in three groups
of municipalities, separated according to the Delimitation of Rural Areas
developed by Statistics Poland:

— Agglomeration rural municipalities — rural areas located within the
functional areas of provincial cities and other cities with a population
of at least 150 thousand,

— High-density non-agglomeration rural municipalities — municipalities
located outside the boundaries of the functional areas of the above-
mentioned cities, with a population density greater than 1/3 of the
population density of Poland,
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— Rural non-agglomeration low-density municipalities — municipalities
located outside the boundaries of the functional areas of the above-
mentioned cities, with a population density equal to or less than 1/3 of
the population density of Poland.

Conducting surveys separately for each of the aforementioned groups
is related to the fact that rural areas are not homogeneous units, but their
specificity is related to their location, population density, and the performed
economic function resulting from these characteristics. Comparing all mu-
nicipalities together without taking into account these peculiarities could
lead to results with insufficient precision.

For the same reason, in order to maintain the precision and comparabil-
ity of the results, it was decided to select only rural municipalities for the
analysis, excluding urban-rural and urban municipalities from the study, the
incomes of which depend on factors different than those of rural municipali-
ties. It should also be noted that the method of presentation of official data
for urban-rural municipalities does not include a division of revenue into
urban and rural parts.

The comparative analysis was performed using the methodology appro-
priate for the statistical procedure - one-way analysis of variance ANOVA.
The purpose of this statistical method is to test the significance of differenc-
es between several means for samples from multiple populations. ANOVA
makes it possible to determine whether the variation of distinguished func-
tional groups in terms of the characteristics under study, has its origin in the
variation between groups or in the variation within these groups. One-way
analysis of variance ANOVA is a parametric test. Therefore, the variables
under study must meet certain conditions, i.e. the condition of normality
of the dependent variable distribution in each group and the condition of
homogeneity of variance across groups.

The condition for normality of distribution of the variable in groups was
tested with the Kolmogorov-Smirnov normality test. The homogeneity of
variance was tested with Levene’s test.

In the analyzed cases, the conditions of normality of the variable dis-
tribution and homogeneity of variance were not met, Therefore, in accor-
dance with the rules of conduct in such cases, Fisher’s classical statistics were
replaced with a non-parametric test — the Kruskal-Wallis rank test, which
corrects distribution distortions resulting from the occurrence of extreme
results that could artificially increase or decrease the mean.

In the second stage of the research, in order to achieve specific objective
(2), internal revenue differentiation in municipalities within national parks
and landscape parks was assessed. It was assumed that park municipalities
are not a homogeneous group of units. The search for criteria that differen-
tiate them makes it possible to obtain information on the factors that affect
the revenue they receive.
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First, the differences between incomes in the covered municipalities, ap-
pearing according to their location and population density, were recognized.
Thus, agglomeration municipalities, high-density non-agglomeration munic-
ipalities and low-density non-agglomeration municipalities were compared
with each other.

Next, the variation among park municipalities was examined, taking into
account the criterion of the share of park-covered area in the total area of
municipalities. For the purposes of the study, three groups of municipalities
were distinguished:

— Municipalities where the protected area covers less than 10% of the

area,

— Municipalities where the share of the municipal area covered by a park

is in the range [10%, 40%),

— Municipalities where the protected area covers more than 40% of the

total area.

Kruskal-Wallis non-parametric tests were used in the research procedure.

In the third stage of the research, pursuing specific objective (3), the rela-
tionship between the revenue of rural municipalities within protected areas
and their tourism potential was assessed.

The choice of features depicting the tourism potential of the surveyed
municipalities was dictated by their substantive value, and the availability of
data at the municipal level. These include:

— national economy entities registered in the REGON register in Section

I per 10 thousand residents,

— natural persons running economic activities in Section I per 10,000

residents,
— legal persons and organizational entities without legal personality in
Section I per 10 thousand residents,

— national economy entities registered in the REGON register in Section
I Subsection 55 per 10 thousand residents,

— national economy entities registered in the REGON register in Section
I Subsection 56 per 10 thousand residents,

— tourist function of the municipality — the number of tourist accom-

modations per 1,000 residents,

— accommodation density index — the number of beds per 100 km?2.

According to the Polish Classification of Activities, Section I classifies
accommodation and food service activities, and thus includes enterprises
operating in the broadly defined tourism industry. Section I identifies Sub-
section 55 — Accommodation, which includes the activities of hotels and
other accommodation facilities, as well as Subsection 56 — Food and bever-
age service activities, which includes the activities of restaurants and other
catering establishments.
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In the course of the research process, the relationship between the own
revenue of municipalities within national parks and landscape parks, and the
mentioned characteristics was investigated. To examine the existence and
strength of the relationship between these categories, correlation analysis
was applied using Spearman’s rank correlation coefficient, adequate for use
in this study. This is because Spearman’s rank correlation coefficient is used
to measure the strength of the relationship between variables when the num-
ber of variants of measurable characteristics is small. In addition, it does not
condition the normality of the distributions of these characteristics.

The relationship between the level of municipalities’ own revenue and
their tourism potential was studied for municipalities grouped by different
location and population density (agglomeration and non-agglomeration), as
well as for municipalities grouped by the criterion of the share of protected
areas in their total area.

4. Results

4.1. Revenue level of rural municipalities, within national parks
and landscape parks, compared to other rural municipalities
in Poland

To achieve specific objective (1), concerning the assessment of the level of
revenue of rural municipalities within protected areas, i.e. national parks and
landscape parks, compared to other municipalities in Poland, a comparative
analysis was carried out using the Kruskal-Wallis rank-sum test. The analysis
was carried out separately for three groups of municipalities, i.e. agglom-
eration municipalities, high-density non-agglomeration municipalities and
low-density non-agglomeration municipalities.

The results of the analysis show that no statistically significant differences
can be found in any of the analyzed groups between municipalities within
and not outside of protected areas in terms of own revenue and in terms of
revenue derived from shares of corporate income taxes constituting state
budget revenues (Table 2).

On the other hand, significant statistical differences were observed with
regard to revenue derived from shares in personal income taxes constituting
state budget revenues, but only in the group of high-density non-agglomer-
ation municipalities (the Kruskal-Wallis test yielded: x2 = 16.892 _ x2 (2);
p < 0.01). In this group, the highest revenue from personal taxes was record-
ed in municipalities within landscape parks, slightly lower in municipalities
within national parks, and the lowest in municipalities outside of protected
areas.

In addition, high-density non-agglomeration municipalities show differ-
ences in terms of revenue derived from business activity of individuals, paid
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in the form of tax card (x2 = 6.167 _ x2 (2); p < 0.05). The highest revenues
were generated by municipalities within national parks, while the other two
groups of municipalities generated lower revenues and showed no statis-
tically significant differences between them. In terms of personal business
tax, low-density non-agglomeration municipalities also differed significantly
(x2 =5.991 _ x2 (2); p <0.05). Also in this group, the highest values were
recorded in municipalities within national parks, and the values are signifi-
cantly different from other groups of municipalities.

Non-agglomeration municipalities of high and low density are also
varied in terms of revenue from forest tax (test results, respectively:
x2 = 61.887 _ x2 (2); p < 0.01; x2= 27.647 _ x2 (2); p < 0.01). In the case of
high-density non-agglomeration municipalities, the highest forest tax rev-
enues were earned by municipalities outside of protected areas, followed by
municipalities with landscape parks and national parks. In contrast, in the
case of low-density non-agglomeration municipalities, municipalities within
national parks were at the top, followed by municipalities within landscape
parks, and finally other municipalities.

It was further observed that the type of revenue that statistically signifi-
cantly differentiates all the analyzed types of municipalities is agricultural
tax revenue. In each group of municipalities, i.e. agglomeration (x2 = 9.487
~ X2 (2); p <0.01), non-agglomeration high density (x2 = 41.868 _ x2 (2);
< 0.01) and low density (x2 = 26.368 _ x2 (2); p < 0.01), municipalities outside
of protected areas are leading the way in this regard, differing significantly
from park municipalities.

4.2. Assessment of internal variations within rural municipalities
within protected areas

In line with the specific objective (2), the revenue differentials of different
groups of rural municipalities within national parks and landscape parks
were assessed.

As the first step, the differences between incomes in municipalities within
protected areas were recognized. These differences appeared depending on
location and population density. Thus, agglomeration municipalities, non-
agglomeration high-density municipalities and non-agglomeration low-den-
sity municipalities were compared with each other (Table 3).

Location and population factors differentiate national park municipali-
ties in terms of most types of revenue analyzed in a statistically significant
manner. Agglomeration municipalities show own revenues to be statistically
significantly higher (x2 = 9.108 _ x2 (2); p < 0.05) than non-agglomera-
tion municipalities, and within these own revenues, also the revenue raised
from personal taxes (x2 = 19.838 _ x2 (2); p < 0.01). Statistically significant
differences exist also between national park municipalities in agricultural

271



B =xoNOMIA T PRAWO. ECONOMICS AND LAW, 25(2), 261-288

tax revenues (x2 = 26.5 _ x2 (2); p < 0.01) and forestry tax revenues (x2 =
40.525 _ x2 (2); p < 0.01). The highest revenues from these two types of taxes
were received by low-density non-agglomeration municipalities.

Similar findings apply to municipalities within landscape parks. Also in
their case, the revenue of agglomeration municipalities is higher by an sta-
tistically significant value than that of non-agglomeration municipalities in
terms of total own revenue (x2 = 9.898 _ x2 (2); p < 0.01), revenue coming
from income taxes from natural persons (x2 = 92.295 _ x2 (2); p < 0.01),
revenue derived from income taxes from legal persons (x2 = 12.102 _ x2)
(2); p < 0.01), and revenue derived from tax on economic activity of natural
persons paid by tax card (x2 = 19.071 _ x2 (2); p < 0.01). Non-agricultural
low-density municipalities led the way in terms of revenue derived from
agricultural tax (x2 = 45.101 _ x2 (2); p < 0.01) and from forest tax (x2=
147.754 _ x2 (2); p < 0.01).

However, it should be noted that the important issue is the spatial dis-
tribution of protected areas. Differences observed across groups may partly
reflect regional patterns rather than effects related to protected status. (tab.
4). In particular agglomeration municipalities within protected areas are geo-
graphically concentrated in a limited number of regions, mainly in the most
developed regions: Mazowieckie, Matopolskie and Slaskie.

Interesting results were provided by the study of variations between dif-
ferent groups of park municipalities, formed according to the criterion of
the share of park-covered area in the total area of municipalities (Table 5).

There are no statistically significant differences between municipalities
with different acreage of protected areas in terms of most of the types of
revenue analyzed, i.e. total own revenue, revenue derived from shares of
taxes constituting state budget revenue, and revenue derived from personal
business tax.

For both national park and landscape park municipalities, statistically
significant differences existed only with regard to revenue derived from ag-
ricultural taxes (test result, respectively: x2 = 7.339 _ x2 (2); p < 0.05; x2
=15.337 _ x2 (2); p < 0.01). Municipalities with the smallest acreage (up
to 10% of the area) had the highest revenues. These municipalities differed
significantly from the other two groups, for which no statistically significant
differences were found.

In addition, there were statistically significant differences for municipali-
ties within landscape parks in terms of revenue derived from forest tax (x2 =
13.268 _ x2 (2); p < 0.01). Higher revenues from this source were drawn by
municipalities where the protected areas cover more than 40% of the total
area, while no differences were found between the other groups.
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4.3. Assessing the relationship between the revenue of rural
municipalities within protected areas and their tourism potential

An interesting aspect in the search for factors related to the level of revenue
of municipalities within national and landscape parks, is the study of their
relationship with indicators depicting the tourism potential of municipali-
ties, which is another specific objective (3) of the article. These relationships
were studied for municipalities grouped by different location and population
density (Table 6) and municipalities grouped by the criterion of the share of
protected areas in their total area (Table 7).

Among the units within national parks, own revenues of non-agglom-
eration municipalities show stronger relationships with the characteristics
depicting tourism potential than own revenues of agglomeration munici-
palities. In non-agglomeration municipalities, all values of the correlation
coefficient between own revenues and the selected characteristics related to
their tourism potential reached high positive values indicating a strong cor-
relation of the studied characteristics. The results of the correlation analysis
were statistically significant at the level of 0.01. In non-agglomeration mu-
nicipalities, the strongest relationship was recorded between the level of own
revenues and the number of entities registered in the REGON register in
Section I, which includes accommodation and food service activities (the val-
ue of the correlation coefficient was 0.64 for low-density municipalities and
0.58 for high-density municipalities), with a stronger relationship recorded
for Subsection 56, concerning food and beverage service activities (correla-
tion coefficient at 0.62 for these two groups of municipalities) and a slightly
weaker one for Subsection 55, covering accommodation activities (0.58 for
low-density municipalities and 0.50 for high-density municipalities). The
level of own revenue correlates strongly with the tourist function of these
municipalities, as measured by the number of tourist accommodation places
per 1,000 residents (0.60 for low-density municipalities and 0.63 for high-
density municipalities), as well as with the accommodation density index,
measured by the number of beds per 100 km? (0.59 and 0.58, respectively).

Agglomeration municipalities seem to link their revenues less closely to
the use of tourism potential. Although their own revenues correlate strongly
with the number of entities operating in Section I (0.60), this is mainly due
to strong links with catering activities, described in Subsection 56 of that
section (0.55). In contrast, own revenues show a very weak relationship with
accommodation activities, described in Subsection 55 (0.25). They also have
no relationship with the tourist function of these municipalities, nor with the
density of the tourist base.

The revenue of municipalities within landscape parks show weaker rela-
tionships with their tourism potential. Conversely to national park munici-

273



B =xoNOMIA T PRAWO. ECONOMICS AND LAW, 25(2), 261-288

palities, the strongest relationships between the studied aspects are found in
agglomeration municipalities. The own revenues of these municipalities are
strongly correlated with the number of business entities engaged in Section
[ activities (0.54), especially with the number of individuals engaged in these
activities (0.55). At the same time, municipalities’ own revenues are more
strongly correlated with the number of entities operating in Subsection 56
(0.54) than with the number of entities operating in Subsection 55 (0.41).

For non-agglomeration municipalities, there is a moderate correlation
between their own revenues and the number of businesses operating in Sec-
tion I (0.43 for low-density municipalities and 0.33 for high-density munici-
palities). In low-density municipalities, a moderate correlation is found for
both entities operating in Subsection 55 (0.40) and in Subsection 56 (0.38). In
high-density municipalities, on the other hand, own revenues are very weakly
correlated with economic activity in Subsection 55 (0.20) and moderately
with activity in Subsection 56 (0.34).

At the same time, in none of the groups of landscape park municipalities
do their own revenues show a relationship with the tourist function of these
municipalities, nor with the density of the tourist base.

The possibilities of using tourism potential to generate revenue for ru-
ral municipalities vary in different groups of municipalities, these groups
being based on the share of protected areas in their total area. In the case
of national park municipalities, only those with a protected area between
10% and 40% show a correlation between their own revenues and indicators
characterizing their tourism potential. There is a strong correlation between
the revenues of these municipalities and the number of business entities in
Section I (0.60), including both those operating in Subsection 55 of this sec-
tion (0.50) and in Subsection 56 (0.51). There is also a strong correlation of
revenue with the tourist function a (0.57) and a moderate correlation with
the density of the tourist base (0.43).

For landscape park municipalities, only in the group of municipalities
where the area of parks is less than 10% of the total area, there was a strong
correlation between own revenues and the number of entities operating in
Section I (0.54), with a strong correlation between revenue and the number
of entities registered in Subsection 56 (0.54), while a moderate correlation
applies to the relationship with entities operating in Subsection 55 (0.34).
Municipalities with a protected area between 10% and 40% have a moderate
correlation between their own revenues and the indicators characterizing
their tourism potential, and for municipalities where landscape parks cover
the area the most (more than 40% of the area), the correlations are weak.
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5. Discussion

The conclusions of the study on the evaluation of the level of revenues of
rural municipalities within national parks and landscape parks, compared
with other municipalities in Poland, indicate that in terms of total own rev-
enues per capita, park municipalities do not differ from other rural munici-
palities in Poland, not covered by this type of protection. However, certain
differences become apparent in terms of selected types of revenue, which
constitute own revenues.

Within the group of non-agglomeration municipalities, national park mu-
nicipalities receive the highest revenue derived from tax on economic activ-
ity of natural persons, paid in the form of tax card, and higher revenue from
income taxes from natural persons, than non-park municipalities. On the
other hand, municipalities associated with national parks receive the lowest
revenue derived from agricultural tax. It can be thought that the existence of
a national park is conducive to small business, such as the tourism industry.
This revenue compensates for the lower revenue from limited agricultural
activities, which is due to legal restrictions on land use within national parks.
On the other hand, however, lower agricultural revenues does not necessarily
have to be a consequence of protection-induced restrictions. Protected areas
may have been designated in locations with lower agricultural potential, in
areas where agricultural activities were already declining.

In the group of non-agglomeration municipalities, the landscape park
municipalities are also characterized by higher revenue among the popula-
tion than non-park municipalities, as evidenced by their raising the highest
revenues from taxes on natural persons. On the other hand, they do not dif-
fer from municipalities outside of protected areas in terms of revenue from
taxes on small businesses run by natural persons, and are even inferior to
them in terms of revenue derived from agricultural and forestry taxes.

A specific group is formed by agglomeration rural municipalities. Their
incomes are not differentiated by the existence or absence of protected areas.
These units form a group of highly urbanized municipalities, which associ-
ate their development and generated revenue with a large city with which
they have functional ties. Other ongoing studies lead to similar conclusions,
which prove that the highest level of development among rural municipali-
ties is demonstrated by urbanized municipalities. They are characterized by
a higher population density, as well as a greater number of economic entities.
These areas are more attractive for living and starting a business (Kudelko,
2019).

However, it should be noted that spillover effects to neighbouring munici-
palities are not addressed in the analysis. Municipalities adjacent to protect-
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ed areas are treated as non-protected units, although they may benefit from
positive externalities associated with tourism or environmental amenities.

Conclusions from studies aimed at assessing internal revenue variations
within municipalities within national parks and landscape parks, confirm
the regularities described above. The location factor is crucial in explaining
variations among municipalities covered by legal protection. Both in the case
of municipalities within national parks and landscape parks, agglomeration
municipalities have significantly higher own revenues than non-agglomera-
tion municipalities, including revenues from taxes on natural persons, legal
persons and taxes on economic activity of natural persons. In contrast, low-
density non-agglomeration municipalities have the highest revenues derived
from agricultural tax and forestry tax.

At the same time, it was found that the share of protected area in the
total area of municipalities generally does not affect the amount of revenue
these entities earn. The percentage of protected area, however, is significant
with regard to revenue derived from agricultural tax. Municipalities with the
smallest percentage of protected area (up to 10% of the area) derive the high-
est revenue from agricultural tax, which is related to the limited opportuni-
ties for agricultural activity on the territories of municipalities with a higher
percentage of protected areas. In the case of landscape parks, with regard to
revenue derived from the forest tax, significantly higher revenue was earned
by municipalities in which the protected area covers more than 40% of the
total area. This is probably related to the greater afforestation of park areas.

A study of the relationship between the value of municipalities’ own rev-
enue and indicators related to tourism activities, shows that national park
municipalities have more opportunities to use their tourism potential to
generate their revenue, and in this way also stimulate development, than
landscape park municipalities. This is especially true for non-agglomeration
municipalities, where the share of park-covered area is between 10% and
40%. Such municipalities combine the benefits of proximity to a national
park and the associated landscape and environmental attractions, while at
the same time they can conduct economic activities on the greater part of
their territory, unrestricted by legal prohibitions (in contrast to municipali-
ties where the greater part of the territory is covered by protection and at the
same time prohibitions on economic activity).

These conclusions are in line with the findings of other authors, who
demonstrate that tourism activity and related revenues are one of the of the
key benetits for entities operating in protected areas. Tourists’ expenditures
support the development of economic activity (Meehan, 2014; Sang et al.,
2018; Yergeau, 2020), mainly in industries related to accommodation, food
services and entertainment. This increases employment in protected areas,
which in turn generates income growth for the local population (Bennett et
al., 1996; Siltanen et al., 2023; Braber et al., 2018). The benefits associated
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with tourism development offset the opportunity costs of reduced agricul-
tural production or natural resource extraction (Sims, 2010).

In agglomeration municipalities the revenue is less related to the use of
tourism potential. No relationship has been shown between the value of own
revenues and the tourist function of these municipalities, as measured by
the number of tourist accommodations per 1,000 residents, or the density
of the tourist base, defined as the ratio of accommodations to the area of the
municipality. Own revenues in agglomeration municipalities show a stronger
correlation with their restaurant and catering businesses than with those
associated with hotel and other lodging establishments. These results are
likely influenced by the fact that agglomeration municipalities, as specific,
highly urbanized units, clustered around larger cities and functionally con-
nected to them, have access to other, non-tourist sources of revenue that
non-agglomeration municipalities lack.

The revenues of municipalities within landscape parks show weaker links
to their tourism potential than those of municipalities within national parks.
This is probably related to their less attractive environmental and landscape
qualities. Similarly, as in the case of units associated with national parks, own
revenues show no relationship with the tourist function of these municipali-
ties, nor with the density of the tourist base. Conversely to the case of na-
tional park municipalities, stronger relationships between the studied aspects
are found in agglomeration municipalities than in non-agglomeration mu-
nicipalities. The strongest relationship between own revenues and indicators
describing tourism potential was identified in the group of municipalities
where less than 10% of the area is covered by parks.

The obtained results should be approached with some caution. A correla-
tion study does not indicate causality of some phenomena in relation to oth-
ers, but only reveals their co-occurrence. In addition, significant limitations
in the availability of official, verified statistical data available at the level of
municipalities (e.g., on the number of tourists and the use of accommoda-
tions) prevent a more precise study of the importance of tourism activities
for the revenues generated by the municipalities. In addition, the method of
obtaining officially released data relating to the number of accommodation
places is often based on estimates, which can limit the precision of the in-
formation provided. It’s worth mentioning that when assessing the tourism
function, only those facilities operated as part of a business are considered.
Agritourism farms are not always run this way.

Moreover, protected areas are not randomly assigned in space, but they
are established in locations with pre-existing touristic and environmen-
tal characteristics. Consequently, It is difficult to say for certain therefore
whether protected areas foster tourism-related activities and revenues, or
whether they are preferentially designated in already attractive territories.
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6. Conclusion

The study made it possible to assess the level of own revenues of rural mu-
nicipalities within national parks and landscape parks; to determine the rev-
enue differentiation of different types of rural municipalities within protected
areas, and to identify the relationship between earned own revenues and the
tourism potential of municipalities.

The level of total own revenue of rural municipalities within national
parks and landscape parks does not differ from other rural municipalities in
Poland that do not have this type of protection. However, the structure of
own revenue reveals the peculiarities of park municipalities. Residents of na-
tional park municipalities show a higher level of entrepreneurship, especially
with regard to the business activities of individuals. Tax revenues generated
by this activity compensate for lower revenues from limited agricultural ac-
tivities.

The specificity of rural agglomeration municipalities, which are function-
ally linked to large cities, mean that their revenues are not differentiated by
the existence or absence of protected areas. At the same time, agglomeration
municipalities link their revenues to the use of tourism potential to a lesser
degree.

Similarly, the share of protected areas in the total area of a municipality
does not affect the amount of total revenue it earns. However, the larger the
protected area, the more difficult it is to carry out agricultural activities, and
on the other hand, there are greater opportunities to draw revenue from
forest tax.

National park municipalities have more opportunities to use tourism po-
tential to generate their revenues than landscape park municipalities. This is
especially true for non-agglomeration municipalities.

The authors are aware of some shortcomings of the research conducted.
These are mainly caused by a significant limitation in access to verified sta-
tistical data available at the level of municipalities. However, the topic seems
timely and important, and the conclusions of the research open the way for
further in-depth analysis. Future research directions could be supplemented
by an analysis of the dynamics of changes in revenues of rural areas covered
by park protection over a longer period of time. The next area of future re-
search could be a broadened analysis, including other factors affecting the
revenue structure and the development of park municipalities. Future re-
search directions could also include other, non-financial aspects related to
the development of protected areas, taking into account their specificity and
uniqueness.
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Table 1. Objects of special natural values legally protected in Poland (as of 2023)

Specification Number Total area in ha % of country’s area
National parks 23 315 237.40 1.0
Nature reserves 1523 172 987.74 0.6
Landscape parks 126 261571743 8.3
Protected landscape areas 389 7 014 193.90 22.3
Natura 2000 areas 1013 8507779.4 27.1
Documentation site 186 928.97 0.0
Ecological area 8217 56 739.55 0.2
Natural and landscape complexes 319 117 291.25 0.4

Source: Local Data Bank, Statistics Poland, www.stat.gov.pl
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Abstract

Motivation: Research on the stabilization function of natural resource funds (NRF) is exten-
sive but fragmented, with diverse samples, indicators, and methods limiting comparability.
A systematic synthesis and transparent research framework are needed to enable robust
empirical testing.

Aim: This study aims to build a comprehensive methodological-empirical foundation for
analyzing the stabilization function of NRF in counteracting the resource curse (RC). It does
so by systematically reviewing existing empirical research, assessing prior methodologies and
indicators, and constructing a transparent research sample of resource-rich economies and
their resource funds.

Results: The study employs the Systematic Literature Review (SLR) to synthesize quantita-
tive and qualitative research on the stabilization function of NRF, with attention to research
samples, methods, and macroeconomic indicators. Based on the literature on the RC, 49
resource-rich economies were identified and classified by resource type and level of develop-
ment. Within this group, 43 NRF were examined in terms of type, investment strategies, and
compliance with the Santiago Principles, covering the period 2000-2023. The findings pro-
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- EKONOMIA I PRAWO. ECONOMICS AND LAW, 25(2), 289—314

vide a transparent and replicable research sample and consolidate dispersed methodological
evidence, offering a robust empirical foundation for subsequent econometric analysis.

Keywords: natural resource funds, stabilization, resource curse, economic development,
resource rich countries

JEL: F21, O11, 023, Q32, Q38

1. Introduction

In the 1970s, many governments in resource-rich countries introduced
a policy instrument designed to counteract the RC — the paradox of slower
economic development in resource-abundant economies compared to those
with limited natural endowments (Dymitrowska, 2023). This instrument
took the form of natural resource funds (NRF)?, established primarily to sta-
bilize domestic economies heavily dependent on resource exports and to
shield them from fluctuations in global commodity markets.

Over time, the role of these funds evolved significantly. Today, they are
created not only to fulfill stabilization objectives but also to serve investment,
savings, and diversification purposes. The design, management, and objec-
tives of NRF have become increasingly sophisticated, with a growing number
of such funds established in developing and emerging economies. Given the
persistent volatility of commodity prices, it remains essential to examine
whether NRF - considering their varying types and structures — continue to
perform their stabilization function effectively.

Scholarly opinions on this issue remain divided (e.g., Bagattini, 2011;
Ouoba, 2020; Sugawara, 2014; Taguchi & Ganbayar, 2022). Existing research
is often fragmented, relying on diverse samples, indicators, and methodolo-
gies that hinder comparability. Moreover, empirical evidence remains lim-
ited. Due to the multidimensional and complex nature of the phenomenon,
there is a clear need for systematic synthesis and a transparent analytical
framework that can support robust empirical testing.

This study aims to build a comprehensive methodological and empirical
foundation for analyzing the stabilization function of NRF in counteracting
the resource curse (RC).

The research employs the Systematic Literature Review (SLR) method
to critically examine both quantitative and qualitative studies addressing
NREF stabilization role, with a particular focus on research design, sample
selection, and macroeconomic indicators. In a subsequent step, drawing on

1 For consistency, the term Natural Resource Fund (NRF) is used throughout the paper
to refer collectively to all such funds.
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the RC literature, a group of 49 resource-rich economies was identified and
classified according to resource specialization and level of economic devel-
opment. For each country, the existence, type, and investment strategy of
NRF were verified, along with their adherence to the Santiago Principles
- thereby creating a transparent and replicable framework for future econo-
metric analysis.

The paper is organized into three main sections, framed by an introduc-
tion and a concluding discussion. The first section provides a conceptual and
theoretical background to the topic and highlights the study’s contribution
to the existing body of knowledge. The second section presents the research
design and methodology. The third section summarizes the main findings
and offers a discussion of their implications.

2. Literature review

The resource curse (RC) refers to the paradox in which countries abundant in
natural resources often experience slower economic development and weaker
poverty reduction than nations with more diversified economic structures (Dy-
mitrowska, 2023). This issue continues to be highly relevant, particularly amid
contemporary global challenges such as the economic repercussions of the CO-
VID-19 pandemic, rising inflation, ongoing armed conflicts, and the sustained
volatility of key commodity prices.

Over recent decades, global commodity markets have shown persistent
instability, constituting a key macroeconomic mechanism underpinning the
RC. In response to fiscal fluctuations driven by commodity price volatility,
many governments began establishing NRF in the 1970s to buffer domestic
economies and stabilize revenues. Over the years, the role and structure of
NRF have evolved significantly. A key turning point was the success of the
Norwegian NRF, which broadened the original objective of economic stabili-
zation to include the accumulation of financial capital for future generations.
This shift contributed to the growing popularity of new types of NRF. Initial-
ly, investment funds gained traction — these aimed to accumulate revenues
from resource extraction and allocate them to domestic and foreign invest-
ment projects. More recently, however, savings funds, also known as future
generations funds, have become increasingly prominent. Their purpose is to
invest resource revenues in long-term assets, primarily abroad, with the goal
of preserving wealth for future generations.

Although the oldest fund of this type — the Texas Permanent University
Fund - was established in 1876, over 52% of all savings funds have been cre-
ated since 2005, and more than 70% of them were launched after 2010 (Dy-
mitrowska, 2023). Notably, an increasing number of emerging and develop-
ing economies are now opting to establish this type of fund.
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The establishment of NRF has primarily aimed - and continues to aim -
at mitigating the effects of the RC. In recent years, growing attention from
scholars, international organizations, and governments of resource-rich
countries has focused on evaluating how effectively these funds address the
challenges associated with the phenomenon (Ouoba, 2020; Sugawara, 2014;
Taguchi & Ganbayar, 2022; Tsani, 2015). This surge of interest stems largely
from the rising prominence of NRF within the global financial system. Today,
they represent more than half of all Sovereign Wealth Funds (SWFs), whose
combined assets total approximately USD 15.2 trillion. (SWFI, n.d.).

The question of whether NRF effectively counter the RC is complex and
inherently multidimensional, intersecting macroeconomic, social, political,
institutional, cultural, and historical domains. The literature encompasses
both broad cross-country comparisons (e.g., Bagattini, 2011; Ouoba, 2020;
Sugawara, 2014; Taguchi & Ganbayar, 2022) and detailed case studies (e.g.,
Baena et al.,, 2012; Chalk et al., 1997; Dymitrowska, 2023; Fasano-Filho, 2000;
Liicke, 2011), applying qualitative (e.g., Fasano-Filho, 2000; Kalyuzhnova,
2006; Le Borgne & Medas, 2021; Usui, 2007) and quantitative (e.g., Bagattini,
2011; Ossowski et al., 2008; Ouoba, 2020; Shabsigh & Ilahi, 2007; Sugawara,
20145 Tsani, 2013, 2015) approaches. These works explore multiple aspects of
fund design and performance, including fund typology (Taguchi & Ganbayar,
2022), governance mechanisms (Tsani, 2013, 2015), and primary operational
objectives (Taguchi & Ganbayar, 2022).

The literature offers no unified conclusion regarding the effectiveness of
NRE. Some studies confirm their success in achieving specific goals (Bagat-
tini, 2011; Sugawara, 2014; Taguchi & Ganbayar, 2022), others emphasize
that effectiveness depends on certain institutional or policy conditions (Al-
legret et al., 2018; Le Borgne & Medas, 2021; Usui, 2007), while some argue
that they remain largely ineffective (Davis et al., 2001; Ouoba, 2016). Others
express ambivalence or inconclusive findings (Barnett & Ossowski, 2021;
Ossowski et al., 2008; Ouoba, 2016).

Given the importance of this issue for the economic development of
resource-rich countries and the stability of the global economy, advancing
detailed and methodologically sound research remains a critical priority.
This paper presents an initial step in evaluating the effectiveness of NRF
in mitigating the RC. It forms the first phase of a broader research project
undertaken by the author, with the overall research framework illustrated in
Figure 1.

Key macroeconomic drivers of the RC include commodity price volatility,
the Dutch disease, and excessive dependence on resource extraction and ex-
ports. Within this context, NRF are expected to perform four core functions
— stabilization, investment, savings, and diversification — each mitigating
the adverse effects of the curse (Figure 1). The stabilization function pri-
marily targets commodity price volatility by smoothing fiscal revenues and
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expenditures over the commodity price cycle. Savings and investment func-
tions address intertemporal and structural dimensions of the RC by reducing
procyclicality and supporting long-term growth, while diversification aims
to alleviate excessive dependence on the resource sector and related Dutch
disease pressures through broader asset allocation.

This study focuses on the stabilization function of NRF in alleviating the
RC, with attention to differences across fund types, forming the method-
ological basis for further empirical analysis.

Stabilization funds aim to smooth economic fluctuations by saving sur-
plus revenues from resource exports when prices exceed a predefined thresh-
old, typically determined by national macroeconomic conditions. Their as-
sets, usually short-term and liquid, are drawn upon when prices fall to offset
fiscal shortfalls. Investment funds allocate a portion of resource revenues to
short- and long-term assets, domestically and abroad. Although not explicitly
designed for stabilization, returns from these investments - especially foreign
ones - can indirectly reduce fiscal vulnerability. Savings funds pursue long-
term wealth preservation by investing resource revenues in long-term, often
foreign, financial assets. They generate alternative income streams, support
diversification, and accumulate capital for a post-resource economy. Over
time, such funds may enable a transition from resource to capital exporting.
While not directly stabilizing, their consistent returns contribute indirectly
to economic stability. Given the rising prominence of investment and savings
funds, particularly in emerging and developing economies, it is pertinent to
examine whether these fund types also exhibit a stabilizing function.

Despite the growing body of literature on NREF, existing empirical evi-
dence on their stabilization effects remains fragmented and inconclusive.
Studies differ substantially in terms of research design, volatility measures,
institutional controls, country coverage, and time horizons, which limits the
comparability of results and contributes to mixed findings. Moreover, much
of the literature relies on heterogeneous definitions of resource-rich coun-
tries and fund types, often without a systematic or up-to-date classification
framework. These limitations highlight the need for a more transparent and
structured synthesis of existing evidence, which the present study seeks to
address.

3. Methods

The research was conducted in three stages. First, a comprehensive critical
literature review was carried out using the SLR method to examine exist-
ing empirical studies, clarify key concepts, identify dependent, independent,
and control variables, and determine the time frames adopted in prior re-
search. Second, resource-rich countries were identified through descriptive
and comparative statistical analysis combined with a rule-based classification
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approach. Threshold criteria derived from the World Bank’s World Develop-
ment Indicators (WDI) determined country eligibility, after which countries
were classified by dominant resource type (fuel or mineral) and level of eco-
nomic development. Third, a structural and institutional analysis examined
individual NREF, assessing their establishment timelines, evolution, and clas-
sification by fund type and investment strategy.

3.1. Systematic Literature Review

A comprehensive critical literature review was undertaken, employing the
SLR method, which has gained prominence in recent years. The review cov-
ers the period from 1990 to 2025. This starting point reflects that most NRF
were created in the 1980s, and reliable empirical evidence on their effective-
ness could emerge only after a decade of operation. This assumption is con-
sistent with Ouoba (2020), who argues that funds require around ten years
to accumulate sufficient capital to generate observable effects. The review
period ends in 2025, with data collected on March 27, 2025.

Two databases were consulted - Scopus and Google Scholar — both rec-
ognized as authoritative sources of scientific information. The first stage
identified publications concerning NRF operations through Scopus searches
using the keywords “resource fund’, “oil fund’, “petroleum fund’, and “natu-
ral resource fund’, restricted to the defined period and filtered by “article
title, abstract, keywords” within the disciplines of social sciences, econom-
ics, econometrics and finance, and energy. Given the heterogeneity of ter-
minology in the literature, the review was complemented by backward and
forward citation tracking and thematic screening of related studies on fiscal
stabilization and resource revenue management. Google Scholar searches
were conducted during a defined time window using relevance-based sort-
ing, acknowledging the inherent limitations of replicability associated with
this database. This produced 211 records.

At the second stage, abstracts were screened, excluding studies that did
not examine NRF effectiveness in mitigating the RC, resulting in 20 publica-
tions. A complementary search in Google Scholar was then conducted, ac-
knowledging its broader coverage. Cross-referencing both databases yielded
a consolidated list of 33 articles.

Finally, the abstracts and findings of these studies were analyzed to iden-
tify those specifically assessing the stabilization role of NRF in addressing
the RC. A total of 21 studies were selected and categorized based on the
following criteria:

— type of study: quantitative or qualitative,

— effectiveness assessment: effective, effective under certain conditions,

ineffective, lack of effect.

294



B :xoNOMIA 1PRAWO. ECONOMICS AND LAW, 25(2), 298314

At this stage, studies were excluded if they were descriptive, conceptual,
or did not directly assess macroeconomic or fiscal stabilization outcomes.
The results of this stage are presented in Table 1.

In the final SLR phase, eight empirical studies were analyzed in depth, of
which five were identified as most representative of the research topic. The
term “most representative” refers to empirical studies that explicitly estimate
the stabilization effects of NRF using quantitative methods, comparable out-
come variables, and clearly defined country-fund samples. Each was exam-
ined in terms of methodology - including indicators of fund effectiveness in
fulfilling the stabilization function, specified dependent variables and their
volatility transformations, as well as primary and control independent vari-
ables — together with data sources, research periods, findings, and recom-
mendations. The outcomes of this analysis are summarized in Table 2.

While a formal PRISMA flow diagram is not reported due to space con-
straints, the sequential screening process and inclusion criteria are explicitly
described in the text.

3.2. Identification and classification of resource-rich countries
and NRF

The research sample comprises resource-rich countries affected by the RC,
defined as economies specializing in the extraction and export of natural re-
sources or those predominantly resource-based. Following a review of inclu-
sion criteria in the literature, countries were classified as resource-rich if they
met one of two thresholds: average annual extractive revenues exceeding 25%
of GDP or natural resources constituting at least 25% of average annual ex-
ports. These benchmarks follow prior RC studies (Auty, 2004; Dymitrowska,
2020, 2023; Gelb, 1988; Stevens, 2003; van der Ploeg, 2011).

The analysis focuses on strategic resources typically linked to the RC -
fuels (oil, gas, coal) and minerals (tin, gold, lead, zinc, iron, copper, nickel,
silver, bauxite, phosphate). Data from the WDI (accessed 19 December 2024)
cover 2000-2023, with 2000 chosen as the baseline year marking the global
expansion of NRF, particularly savings funds. The 24-year period provides
a robust basis for empirical assessment, with 2023 determined by data avail-
ability.

Resource-rich countries were identified using six indicators: mineral, oil,
gas, and coal rents (% of GDP), and fuel as well as ores and metals exports (%
of merchandise exports). Two composite indices — Total Natural Resources
Rents (TNRR) and Total Natural Resources Exports (TNRE) — were then
computed. Countries exceeding the threshold in at least 13 of the 24 years
were included in the sample.

Subsequently, NRF operating within these countries were examined using
data from the International Forum of Sovereign Wealth Funds (IFSWF), the
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Sovereign Wealth Fund Institute (SWFI), and official fund or government
sources.

The applied methodological approach is directly aligned with the study’s
objective of building a comprehensive methodological-empirical foundation
for analyzing the stabilization function of NRF in counteracting the RC. By
combining a SLR with the identification and classification of resource-rich
economies and their NRF, the method enables a structured and transparent
synthesis of existing empirical evidence. At the same time, the approach is
subject to limitations inherent to secondary data analysis, including reliance
on the scope, quality, and methodological diversity of available empirical
studies.

4. Results
4.1. Key insights from the SLR

All studies identified in the final SLR stage (Table 2) applied econometric
panel-data analysis but varied considerably in sample size. The most exten-
sive was Sugawara’s (2014) study, covering 68 resource-rich countries and 32
NRE. The second-largest and most recent, by Taguchi and Ganbayar (2022),
analyzed 41 countries and 54 NREF, reflecting the marked growth in newly
established funds in recent years.

Taguchi underscores the importance of classifying NRF by their intend-
ed function when assessing their effectiveness, highlighting the increasing
significance of emerging fund types within the broader development policy
framework of resource-rich countries.

Several studies focus exclusively on oil-exporting countries (Ossowski
et al., 2008; Shabsigh & Ilahi, 2007), reflecting a broader trend in research
on NRF effectiveness (e.g., Allegret et al., 2018). Given that fuel commodi-
ties constitute strategic resources, specialized analyses of this group are fully
warranted.

However, the RC affects both fuel- and mineral-exporting countries. In-
corporating both resource categories thus enhances the analytical depth of
the study and enables a meaningful comparison between fuel- and mineral-
rich economies.

All authors assumed that NRF function as counter-cyclical buffers miti-
gating commodity price shocks. Their analyses consistently tested whether
NRF reduce macroeconomic volatility, employing either monetary (Shabsigh
& Ilahi, 2007) or fiscal performance indicators (Bagattini, 2011; Ossowski et
al., 2008; Sugawara, 2014; Taguchi & Ganbayar, 2022). This approach aligns
with the macroeconomic perspective of RC theory.

Regarding the dependent variable, most studies assess the impact of NRF
on government expenditure stability. Some extend the analysis by including
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additional measures; for instance, Ossowski et al. (2008) and Taguchi and
Ganbayar (2022) also examine the primary balance alongside expenditure
stability.

Bagattini (2011) proposed a composite indicator — the Stabilization Fund
Success Variable - based on an additive six-point scale. One point is assigned
at the end of each fiscal year for meeting the following conditions:

1. a non-negative overall fiscal balance;

2. an improvement in the overall fiscal balance;

3. a non-negative non-resource fiscal balance;

4. an improvement in the non-resource fiscal balance;

5. an increase in non-resource revenues;

6. a reduction in public debt.

In contrast, the study by Shabsigh & Ilahi (2007) used a different approach
to the dependent variable, focusing on indicators of monetary stability, spe-
cifically: volatility of money supply, the consumer price index (CPI), and real
effective exchange rates (REER).

Although government expenditure is the most frequently used dependent
variable, approaches to measuring its volatility differ. Sugawara (2014) analy-
ses the volatility of discretionary expenditure (Table 2), while Taguchi and
Ganbayar (2022) use the absolute deviation of total government expenditure
from its period average, expressed as a percentage of GDP.

Sugawara (2014) also considers alternative dependent variables, including
the volatility of total, investment, and consumption expenditure, as well as of
the cyclically adjusted fiscal balance. He further proposes an alternative vola-
tility measure — the five-year moving standard deviation of annual growth
rates. The remaining authors did not measure volatility directly, relying in-
stead on broader fiscal or monetary indicators to assess fund effectiveness.

Both Sugawara (2014) and Taguchi and Ganbayar (2022) contend that
NRF must operate for at least five years to produce meaningful outcomes,
a lag explicitly incorporated into their analyses. Other studies omit such
temporal adjustments. In the broader literature on the effectiveness of NRF,
a noteworthy contribution is the study by Ouoba (2016), who emphasizes
that a fund should exist for at least ten years before reliable results can be
expected.

When analyzing the types of funds examined, Sugawara (2014) and Tagu-
chi and Ganbayar (2022) focus specifically on the effectiveness of stabiliza-
tion funds in enhancing macroeconomic stability, whereas other authors an-
alyze NRF more broadly without differentiating fund types. Bagattini (2011)
introduces two control variables — stabilization and savings — to distinguish
funds by purpose, though the study does not emphasize differences between
these categories.

Across all reviewed studies, the primary independent variable is the ex-
istence of an NRF in a given country. A broad set of control variables is also
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employed, including population, economic growth, inflation, resource de-
pendence, trade and capital openness, financial development, export diver-
sification, geography, resource prices, and export shares. All authors further
emphasize institutional controls, underscoring the central role of institu-
tional quality in evaluating NRF effectiveness.

When analyzing the main findings — namely, whether NRF fulfill their
stabilization function — Bagattini (2011), Sugawara (2014), and Taguchi &
Ganbayar (2022) all conclude that they do.

Bagattini (2011) finds that stabilization funds improve fiscal outcomes,
emphasizing governance and fund rules as key determinants of success.
Sugawara (2014) likewise reports that such funds smooth government ex-
penditure but stresses the importance of political institutions and fiscal rules
in mitigating volatility. Taguchi and Ganbayar (2022) confirm the effective-
ness of stabilization funds in reducing volatility in both expenditure and the
primary balance, again underscoring the role of governance quality. Shabsigh
and Ilahi (2007) link oil funds to lower volatility in broad money, prices,
and inflation, though they find only a weak negative relationship with real
exchange rate volatility.

By contrast, Ossowski et al. (2008) find no evidence of NRF effectiveness,
irrespective of the dependent variable used, yet emphasize that institutional
quality remains crucial for achieving sound fiscal performance.

Observed differences across studies largely reflect design choices, insti-
tutional settings, and measurement approaches. In conclusion, the results
across studies are not fully consistent, indicating the need for further empiri-
cal verification and more nuanced analysis.

The existing literature lacks an up-to-date and systematically defined
identification of resource-rich countries, as well as a comprehensive clas-
sification of NRF that accounts for fund type, investment strategy (domestic
versus foreign, short- versus long-term), year of establishment, and mem-
bership in the International Forum of Sovereign Wealth Funds, signaling
adherence to the Santiago Principles. Addressing these gaps constitutes an
additional contribution of the present study.

4.2. Resource-rich countries and NRF

In this study, a resource-rich country is defined as an economy predomi-
nantly reliant on the extraction and export of natural resources. Based on
a critical review of the literature (Auty, 2004; Gelb, 1988; Stevens, 2003; van
der Ploeg, 2011), it is assumed that the RC arises exclusively within such
economies. Based on the methodology outlined above, the first stage of the
analysis identified an initial list of 58 countries.

After conducting a detailed assessment of each country, several were
excluded for various reasons. For example, Belarus and Greece, although
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they met the threshold, are not major oil producers. Instead, they operate
well-developed refining sectors, importing crude oil and exporting refined
petroleum products such as gasoline and diesel, which may be statistically
classified as raw materials.

Sudan and South Sudan were excluded due to their complex and unstable
political and economic environments, the secession of South Sudan in 2011,
and the lack of reliable data. Similarly, the Syrian Arab Republic was excluded
due to the civil war that began in 2011, which significantly disrupted its ex-
port capacity and led to a breakdown in statistical reporting. The exclusion
criteria were applied consistently across countries and aimed to ensure con-
ceptual comparability of resource dependence and export structures within
the research sample. A few additional countries were also excluded based on
similar criteria. As a result, the final research sample consists of 49 resource-
rich countries.

These countries were classified by: level of economic development (ac-
cording to World Bank and IMF classifications), geographic region, type of
extracted resources and whether they exceeded the TNRR or TNRE thresh-
olds. The results of this classification are presented in Table 3.

In the next stage of the study, a detailed analysis of NRF operating in
the identified group of countries was conducted. A total of 43 NRF were
identified. These funds were classified according to: fund type (stabilization,
investment, or savings), investment characteristics (domestic vs. foreign;
short-term vs. long-term), and membership in the International Forum of
Sovereign Wealth Funds, indicating a formal commitment to the Santiago
Principles. The results of this classification are presented in Table 4.

This part of the study provides an original contribution to the literature
by offering a comprehensive and up-to-date identification and classification
of resource-rich countries and the NRF operating within them. The analy-
sis establishes a coherent empirical basis for future quantitative research by
combining clearly defined selection criteria with a systematic typology of
countries and funds. Presenting the results in a structured tabular form en-
hances the transparency and replicability of the findings. This methodologi-
cal groundwork not only fills an existing gap in the literature - where such
classifications are often outdated or fragmented - but also creates a consis-
tent reference framework for subsequent empirical verification of the stabi-
lization function of NRF.

Taken together, the results presented in this chapter extend beyond a de-
scriptive synthesis of existing findings and provide a structured analytical
basis for future empirical research. The systematic comparison of quantita-
tive studies summarized in Table 2 offers a consolidated overview of depen-
dent and independent variables, volatility transformation methods, control
variables, data sources, and research horizons used in prior analyses of NRF
stabilization effects. At the same time, the identification and classification
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of resource-rich countries (Table 3) and their NRF (Table 4) deliver a clearly
defined and up-to-date research sample, enabling informed and consistent
design choices for subsequent panel-based econometric studies.

5. Conclusion

The study aimed to build a comprehensive methodological and empirical
foundation for analyzing the stabilization function of NRF in counteracting
the RC. This objective has been achieved through a three-stage research
design that systematically integrates literature synthesis with structured data
preparation.

The first stage employed a systematic and critical review of existing em-
pirical research, enabling the identification of dominant methodological ap-
proaches, commonly applied indicators, and key sources of heterogeneity in
the assessment of NRF effectiveness. This synthesis provides clarity regard-
ing how stabilization effects have been operationalized in prior studies and
highlights the methodological choices that shape empirical outcomes.

In the second stage, a research sample of 49 resource-rich economies was
identified based on rigorously defined and verifiable criteria derived from
reliable data sources, including the World Bank’s WDI. These countries were
classified by type of resource specialization — fuel or mineral — and by level
of economic development. The classification enhances the comparability of
future analyses and reduces ambiguity in sample selection.

The third stage focused on identifying and analyzing 43 NRF operating
within this group of countries, including their type, investment strategy, and
compliance with the Santiago Principles. This structured overview captures
the institutional diversity of NRF and provides essential contextual informa-
tion for empirical modelling.

Taken together, the results of the three analytical stages form a coherent
and operational framework that goes beyond descriptive review. The study’s
contribution lies in consolidating dispersed methodological knowledge, es-
tablishing a clearly defined and replicable research sample, and providing the
analytical groundwork necessary to formulate specific research assumptions
for econometric analysis. As such, the findings offer researchers a ready-to-
use foundation for panel-based econometric studies, including guidance on
country and fund selection, variable construction, data sources, and model-
ling strategies.

At the same time, the study is subject to limitations inherent in second-
ary data synthesis, including reliance on the scope and quality of existing
empirical research and data availability. These limitations point to promis-
ing avenues for future research, particularly the application of the proposed
framework in original econometric analyses of the stabilization effects of
NRE.
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Figure 1. Research concept
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Table 1. Key insights from the SLR

Descriptive Analyses Quantitative Analyses

effective,

effective under
certain condi-
tions

Engel & Valdes (2000); Fasano-Filho (2000);
Hjort (2006); Le Borgne & Medas (2007); Usui
(2007); Gould (2010); Liicke (2011); Dymitrows-
ka (2020); James et al. (2022);

Shasigh & Ilahi (2007); Merlevede et al. (2009);
Bagattini (2011); Sugawara (2014); Allegret et
al. (2018); Taguchi & Ganbayar (2022); Dymi-
trowska (2023);

ineffective,
lack of effect

Davis et al. (2001); Eifert et al. (2002); Devlin &
Titman (2004); Villafuerte et al. (2010)

Ossowski et al. (2008)

Source: Own

preparation.
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Table 3. Resource-rich countries

Classification according to | Geographical
COUNTRY RESOURCE o development region
IMF

1 |Algeria oil, NG F UMC EMDE MEA
2 |Angola oil, NG F LMC EMDE SSF
3 |Armenia MIL, ME M UMC EMDE ECS
4 |Azerbaijan oil, NG F UMC EMDE ECS
5 |Bahrain oil, NG ME FM HIC EMDE MEA
6 |Bolivia NG MI, ME M LMC EMDE LCN
7 |Brunei Darussalam oil, NG F HIC EMDE EAS
8 |Cameroon oil, NG MI, ME M LMC EMDE SSE
9 |Canada oil, NG MI, ME M HIC AE NAC
10 |Chile MI, ME M HIC EMDE LCN
11 |Colombia oil, coal F UMC EMDE LCN
12 |Congo, Rep. oil F LMC EMDE SSF
13 |Ecuador oil F umc EMDE LCN
14 |Egypt, Arab Rep. oil, NG ME M LMC EMDE MEA
15 |Equatorial Guinea oil, NG F UMC EMDE SSF
16 |Gabon oil F UMC EMDE SSF
17 |Georgia MI, ME M UMC EMDE ECS
18 |Guinea MI, ME M LMC EMDE SSF
19 |Indonesia oil, NG, coal ME M umc EMDE EAS
20 |Iran, Islamic Rep. oil, NG F UMC EMDE MEA
21 |Iraq oil, NG F UMC EMDE MEA
22 |Jamaica MI M umc EMDE LCN
23 |Kazakhstan oil, NG MIL, ME FM UMC EMDE ECS
24 | Kuwait oil, NG F HIC EMDE MEA
25 |Lao PDR MI, ME M LMC EMDE EAS
26 |Libya oil, NG F UMC EMDE MEA
27 |Mauritania ME M LMC EMDE SSF
28 |Mongolia coal ME FM umc EMDE EAS
29 |Montenegro MI, ME M UMC EMDE ECS
30 |Mozambique NG, coal MI M LIC EMDE SSF
31 [Myanmar NG MI, ME FM LMC EMDE EAS
32 |Namibia MI, ME M UMC EMDE SSF
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Classification according to | Geographical
COUNTRY RESOURCE wE development region
IMF

33 |Niger uranium, oil MI, ME M LIC EMDE SSF
34 |Nigeria oil, NG F LMC EMDE SSF
35 |Norway oil, NG HIC AE ECS
36 |Oman oil, NG F HIC EMDE MEA
37 |Peru oil, NG ME FM LCN EMDE LCN
38 |Qatar oil, NG F HIC EMDE MEA
39 |Russian Federation oil, NG, coal F HIC EMDE ECS
40 |Rwanda MI M LIC EMDE SSF
41 |Saudi Arabia oil, NG F HIC EMDE MEA
42 |South Africa coal ME FM UMC EMDE SSF
43 |Trinidad and Tobago |oil, NG F HIC EMDE LCN
44 | Turkmenistan oil, NG F UMC EMDE ECS
45 |United Arab Emirates |oil, NG F HIC EMDE MEA
46 |Venezuela, RB oil, NG F UMC EMDE LCN
47 |Yemen, Rep. oil, NG F LIC EMDE MEA
48 |Zambia MI, ME M LMC EMDE SSF
49 | Zimbabwe MI, ME M LMC EMDE SSF

Additional information. WB — World Bank, IMF — International Monetary Fund, TNRR - total
natural resource rent, TNRE - total natural resource export, NG — natural gas, MI — minerals,
ME — metals, Italic - both TNRR and TNRE exceeded the established limit, No italics - only
TNRE exceeded the established limit, EAS - East Asia & Pacific, ECS - Europe & Central
Asia, LCN - Latin America & Caribbean, MEA - Middle East & North Africa, NAC - North

America, SAS - South Asia, SSF - Sub-Saharan Africa.

WB classification according to development: LIC - Low income ($1,145 or less), LMC - Lower
middle income ($1,146 to $4,515), UMC - Upper middle income ($4,516 to $14,005), HIC -
High income ($14,006 or more).

IMF classification according to development: AE - Advanced Economies, EMDE - Emerging
Market and Developing Economies.

l:| M: ores and metals

Source: Own preparation.

l:| F: fuels
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Abstract

Motivation: Contemporary economies face overlapping crises—climate, social, and com-
modity—that challenge the adequacy of traditional development models. There is a need to
critically assess whether new concepts represent a genuine paradigm shift or merely adapt
existing frameworks.

Aim: This article analyses the evolution of economic development models amid global sys-
temic transformation, emphasizing the green economy as a tool to achieve the overarching
paradigm of sustainable development.

Results: The study identifies key drivers and challenges in transitioning from a green
economy to sustainable development. It underscores the importance of a holistic approach,
integrating economic, social, and environmental aspects, and provides a theoretical and
empirical basis for further research and practical recommendations for policymakers and
practitioners.
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1. Introduction

In the face of growing global challenges such as climate change, environmen-
tal degradation, social inequalities and resource constraints, contemporary
models of economic development require fundamental revision. Traditional
approaches based on unlimited GDP growth, exploitation of natural resourc-
es and linear production and consumption processes are proving increasingly
ineffective in ensuring long-term economic and social stability. In response
to these phenomena, economic systems are evolving towards models that
integrate environmental, social and economic objectives, which is at the core
of the sustainable development paradigm.

In this context, the green economy is emerging as a key mechanism for
systemic transformation, allowing for the harmonisation of economic in-
terests with environmental protection requirements and social needs. It is
based on innovative technological solutions, energy efficiency, greenhouse
gas emission reduction and responsible use of natural resources, while stimu-
lating new forms of employment and business models. An analysis of the
evolution of contemporary economic models in this regard not only allows
us to understand the dynamics of global transformation, but also points to
directions for public policy and corporate strategies that can effectively inte-
grate sustainable development goals with the requirements of competitive-
ness and innovation. Despite the extensive literature on the green economy
and sustainable development, the relationship between the green economy
and new alternative development models—such as doughnut economics, the
circular economy, and degrowth—remains insufficiently explored. Previous
research has focused primarily on analyzing individual concepts in isola-
tion, overlooking their interconnections and significance for the evolution
of contemporary economic models. This article fills this gap through a com-
prehensive analysis of the green economy’s role in the broader process of
transforming the development paradigm toward sustainable development.
The aim of this article is therefore to examine in detail the transformations
of contemporary economic systems, taking into account the mechanisms for
implementing the green economy, and to assess its role as a tool for achieving
sustainable development in the context of global systemic transformation.
Particular attention will be paid to analysing the links between environmen-
tal policy, market structure and innovation processes, which will allow us to
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present the green economy not only as an ecological concept, but also as an
integral component of modern economic development models.

Despite the growing body of literature on green economy and sustainable
development, there is still a significant research gap regarding the interre-
lationships between green economy and emerging alternative development
paradigms, particularly doughnut economics, circular economy, and de-
growth. Existing studies typically analyse these concepts separately, without
sufficiently exploring their mutual complementarities and their collective
contribution to the transformation of contemporary economic systems.

Therefore, the main objective of this study is to identify the role of green
economy in the broader evolution of economic development paradigms and
to assess its significance as a transitional mechanism towards sustainable
development.

To achieve this objective, the following research questions were formu-
lated:

1. How does the green economy relate to contemporary alternative de-

velopment paradigms?

2. What factors determine the effectiveness of the transition towards sus-

tainable development?

3. What practical implications arise for policymakers and business lead-

ers?

The novelty of this study lies in integrating these approaches into a coher-
ent analytical framework that captures the systemic evolution of economic
models under contemporary global challenges.

2. Literature review

Classical economic paradigms such as capitalism, socialism and Keynesian-
ism, form the theoretical foundation of contemporary economic analyses
that have long determined the development trajectories of economies at the
national and global levels. Each of these models refers to different assump-
tions about the organisation of the processes of production, wealth distribu-
tion and resource management, differentiated according to the role attrib-
uted to the state and the market. Capitalism, in its clichéd form, is based on
the free market, private property and mini-minimal state intervention. This
model, derived from the work of Adam Smith, assumes that free compe-
tition leads to an efficient allocation of resources and promotes economic
growth (Smith, 1776, p. 16). However, contemporary critiques of capitalism
point to numerous flaws in this system, such as growing social inequality, the
concentration of capital in the hands of a few and the exploitation of natural
resources, which leads to environmental problems and social destabilisa-
tion (Piketty, 2014, p. 187; Stiglitz, 2020, pp. 122—124). In addition, the 2008
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financial crisis revealed the structural flaws of capitalism, such as excessive
financial speculation and the lack of accountability of financial institutions
(Krugman, 2009, pp. 325-327).

Socialism, on the other hand, promotes central planning of the economy,
state control over the means of production and the pursuit of social equality.
In theory, this model aims to eliminate inequality, but its practical imple-
mentation in the 20th century revealed numerous flaws, such as bureaucra-
tisation, lack of innovation and inefficiencies in resource allocation (Mises,
1998, pp. 234—235). Contemporary research suggests that central planning,
while it may improve some aspects of equality, often pro-vides problems
with efficiency and innovation (Blanchard, 2013, pp. 117-120; Stiglitz, 2013,
pp- 383-387). Keynesianism, on the other hand, based on the theory of John
Maynard Keynes, emphasises state interventionism, especially in times of
economic crises. This model assumes that the state should engage in fiscal
and monetary policy to stabilise economic cycles and ensure full employ-
ment (Keynes, 2018, pp. 28—30). Despite the successes in the post-World
War II period, critics of Keynesianism point out the potential dangers of
long-term public debt and inflation that can result from excessive state inter-
ference in the economy. Contemporary research points to the need to rethink
state intervention in the context of new challenges such as climate change
and globalisation processes (UNEP, 2022; European Commission, 2021). De-
spite their theoretical merits, classical economic models based on economic
growth and traditional economic indicators have significant limitations in the
context of contemporary issues such as the climate crisis, social change and
globalisation (Barbier, 2010, pp. 665-675; Stern, 2007, p. 14). These refer-
ences show that there is a need to introduce new concepts, such as the green
economy and sustainable development, which integrate environmental, so-
cial and economic aspects.

Today, phenomena such as climate change, natural resource degradation,
growing social inequalities and loss of biodiversity are forcing a fundamental
reformulation of the basic assumptions of economic theory. In response to
these crises, innovative paradigms in economic thought are emerging that
emphasise the need to transform the existing model of economic growth.
Two important approaches that are gaining prominence in this context are
the green economy and sustainable development, which offer alternatives
to traditional models based on the exploitation of natural resources and un-
limited growth.

The green economy is an approach that integrates economic and envi-
ronmental objectives, focusing on minimising the negative impacts of eco-
nomic activity on ecosystems. Unlike traditional economic models, the green
economy seeks to create a system of production and consumption that meets
human needs while minimising resource use and environmental pollution
(UNEP, 2011). As Jackson (2011) and Sachs (2015) note, a key element of the
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green economy is the development of environmentally friendly technolo-
gies, as well as the transition to a circular economy model that treats waste
as a resource. Sustainability, on the other hand, which gained popopularity
with the Brundtland Report, has become a cornerstone of contemporary
development policies. Sustainable development is a concept that implies the
harmonious integration of three basic pillars: economic, social and environ-
mental. The goal of sustainable development is to ensure the well-being of
current generations without jeopardising the development opportunities of
future generations (Brundtland, 1987). As Sachs (2015) notes, global chal-
lenges, such as climate change and social inequality, require an integrated
approach to economic policy that considers both environmental and social
justice aspects. Sustainable development points to the need for structural
changes in the global economy, such as promoting development based on
social justice and environmental care, while taking into account economic
needs. From this point of view, sustainable development is not only an end
in itself, but also a process that engages both the public and private sectors
in pursuit of environmental, economic and social goals A comparison of the
two paradigms is presented in Table 1, highlighting their key assumptions,
main characteristics, and practical implications. This comparison provides
a basis for understanding the differences between the traditional and emerg-
ing approaches to development.

Undoubtedly, the transition from a green economy to sustainable devel-
opment represents an evolution of the development paradigm - from a tech-
nocratic approach focusing on environmental performance and innovation,
to a holistic concept integrating ecological, social and economic objectives.
and economic objectives. Sustainable development includes not only the
decarbonisation of the economy and the conservation of natural resources,
but also strives for social equity, inclusiveness and improved quality of life.
It requires a systemic approach that assumes interdependence and balance
between environment, economy and society.

Increasing anthropogenic challenges, such as climate change, widening
socio-economic inequalities, degradation of ecosystems and pressure on
scarce natural resources, heighten the importance of alternative develop-
ment models. The literature increasingly points to the need for systemic
transformation, in which concepts such as doughnut economics, circular
economy and degrowth play a key role (Raworth, 2017, pp. 118-121; Kal-
lis, 2018, pp. 65-67). Researchers emphasise that the implementation of
these concepts allows for the integration of economic, environmental and
social aspects, contributing to the achievement of sustainable development
goals and a better response to global challenges such as the climate crisis
and growing social inequalities (UNEP, 2011; European Commission, 2021).
These models redefine the fundamental goals of development policy and
the mechanisms of contemporary economic systems, proposing approaches
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focused on planetary boundaries, regenerative resource cycles and social
well-being as alternatives to the metric of GDP growth.

The concept of a ring-fence economy, formulated by Kate Raworth as part
of her doughnut economics theory, is an alternative framework for the 21st-
century economy, combining social goals with environmental constraints
(Raworth, 2017, p. 133). This model assumes the need for the economy to
operate within a so-called ‘safe and equitable operating space;, defined by two
boundaries: an inner boundary — setting minimum standards of social well-
being (i.e. access to basic goods and services such as food, water, education,
healthcare, gender equality, etc.), and an outer boundary — corresponding to
planetary boundaries, defined by critical thresholds for the functioning of the
Earth system, such as climate stability, biosphere integrity or biogeochemical
cycles (Ross, 2019, p. 82) — Figure 1.

The graphical model takes the shape of a ring, the central gap of which
symbolises social deficits, while the area beyond the outer edge represents
the transgression of ecological limits. The goal of functioning economic sys-
tems should therefore not be to maximise production or GDP growth, but to
ensure that development takes place within this ‘ring’ — i.e. in a way that does
not violate planetary boundaries, while eliminating poverty and promoting
inclusivity (Raworth, 2017; p. 113). Circular economics thus provides a cri-
tique of the dominant economic orthodoxy, advocating a move away from
linear models of growth towards regenerative and distributive systems in
which production and consumption processes are subordinated to principles
of socio-ecological justice. As Katherine Trebeck and Jeremy Williams (2023)
argue, according to this conception, economic development should not be an
end in itself, but a tool to maintain the conditions that enable the long-term
well-being of both humans and the biosphere .

The circular economy, on the other hand, is one of the key alternative
approaches to the dominant linear economy model, based on the “extrac-
tion-production-consumption-disposal” scheme. Its sub-principle is to move
towards a regenerative model, in which material and energy cycles are as
closed as possible and the value of resources is kept in circulation for as
long as possible through reuse, repair, upgrading, recycling and recovery (El-
len MacArthur Foundation, 2013, pp. 7-8). The concept originates from an
interdisciplinary combination of such trends as cradle-to-cradle, industrial
ecology, regenerative design and functional economics. The contemporary
circular economy implies not only efficient waste management, but above all
a systemic redesign of production and consumption processes in the direc-
tion of minimising negative environmental impacts and maximising material
efficiency (Geissdoerfer, Savaget, Bocken, & Hultink, 2017, pp. 757-768).
Strategically, the circular economy is gaining increasing importance in the
development policies of many countries and inter-national organisations.
One example is the European Union, which, within the framework of the
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European Green Deal and the adopted Circular Economy Action Plan (2020),
treats this model as one of the pillars of the trans-formation towards climate
neutrality, raw material efficiency and industrial innovation (European Com-
mission, 2020). In line with this approach, the transition towards a circular
economy not only contributes to reducing greenhouse gas emissions and re-
source consumption, but also generates new jobs, strengthens economic re-
silience and supports the creation of local production ecosystems. However,
the literature points out that the successful implementation of this modal-
ity requires not only technological changes, but also profound institutional
transformations, business models, market structures and consumer attitudes.

Finally, degrowth is an economic and social concept and an interdisci-
plinary research strand that questions the legitimacy of continued economic
growth as the main goal of public policy, especially in the context of highly
developed countries. As Giorgos Kallis (2018) writes, this idea should be
understood not as a negation of development, but as a proposal for its re-
definition — moving away from quantitative measures such as gross domestic
product towards quality of life, social justice and ecological sustainability.
The basic premise of degrowth is the belief that further economic expan-
sion in societies already meeting basic needs does not lead to improved
well-being, but in fact contributes to environmental degradation, increased
inequality and destabilisation of social and natural systems (Jackson, 2009,
pp. 49-52). Proponents of degrowth in literature point to the need to trans-
form production and consumption systems towards slowing down the pace
of economic metabolism, limiting the exploitation of natural resources, and
reorganising socio-economic life based on values such as sharing, localism,
solidarity, and autonomy (Kallis, 2018, pp. 234—236). In practice, the concept
of degrowth promotes, among other things, shorter working hours, redistri-
bution of income and resources, support for local economies, development
of public services, and democratisation of economic decisions (Demaria et
al., 2013, pp. 191-215). This concept is linked to a critique of capitalism and
the logic of accumulation, offering a vision of an economy that stays within
the ecological limits of the Earth while enabling a dignified and stable life for
all members of society. In summary, doughnut economics, circular econo-
my and degrowth offer alternative approaches to the traditional economic
growth model, proposing sustainable development that takes into account
both planetary boundaries and social justice. All three concepts focus on
regenerating resources, reducing environmental exploitation and improving
quality of life, rather than the relentless pursuit of GDP growth, emphasising
the need for deep economic and social transformations.

The global transformation towards sustainable development is a com-
plex and multifaceted process in which both exogenous and endogenous
factors play a key role. Exogenous factors are those that come from external
sources and are not directly controlled by a country’s economic and social
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systems. These include environmental crises, climate change, globalisation,
as well as international policies and agreements such as the Paris Agreement
or the 2030 Agenda for Sustainable Development. Endogenous factors, or
internal factors, on the other hand, refer to the social, economic, political
and technological conditions that shape the ability of countries, regions and
cities to transform their economic systems in a way that promotes sustain-
able development. The transformation towards sustainability is not a linear
process and requires the involvement of both public and private ,,actors” In
the context of the challenges posed by the global transformation, interna-
tional institutions, national governments, local governments, NGOs as well
as the private sector play an important role. Contemporary sustainability
policies, such as the European Green Deal, which is a response to the climate
and environmental crisis, point to the need to integrate action at different
levels - from global to national to local. As part of the European Green Deal,
the European Union is prioritising decarbonisation of the economy, energy
transition, biodiversity protection and sustainable production and consump-
tion with the aim of achieving climate neutrality by 2050 (European Com-
mission, 2019). In particular, the private sector plays a significant role in
creating technological innovations and implementing solutions that support
sustainable development goals (UNEP, 2011; OECD, 2020). Companies, both
in manufacturing and services, can make changes to their operational pro-
cesses, changing the way they produce, distribute and consume (European
Commission, 2021). In addition, public-private partnerships are an effective
way to support transformation, particularly in the areas of infrastructure and
technological innovation (World Bank, 2020).

In the context of the global transition towards sustainable development,
examples of good practice play an important role in showing how specific
policies, strategies and actions can contribute to the implementation of sus-
tainable development principles. Examples of cities based on circular econ-
omy concepts provide inspiration for the introduction of more equitable,
sustainable and resilient socio-economic systems (Ellen MacArthur Founda-
tion, 2021). The city of Amsterdam is one of the leaders in implementing the
circular economy at the municipal level. As part of its strategy, Amsterdam
is committed to promoting a recycling-based economy, waste minimisation
and maximum resource utilisation in order to build a more resilient urban
economy (Ellen MacArthur Foundation, 2021). These activities include

This transformation is supported by public policies and private invest-
ments that combine environmental and economic objectives (European
Commission, 2019).

In the face of the growing environmental, economic and social chal-
lenges of the 21st century, the need for a paradigmatic transformation in
development thinking is becoming increasingly urgent. In this context, the
desk research method, based on the analysis of secondary data from reliable
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sources such as reports from international organisations, is an invaluable tool
in identifying the main factors shaping this transformation. In particular, an
examination of documents produced by organisations such as the United
Nations Environment Programme (UNEP), the Organisation for Economic
Cooperation and Development (OECD), the World Bank and the European
Commission provides insights into current policy priorities and develop-
ment strategy at global and regional levels. The analysis of the documents
points to several key factors that determine the paradigm shift in develop-
ment thinking.

Above all, the need to integrate environmental goals with social and eco-
nomic objectives to ensure long-term sustainability and equity has been in-
creasingly emphasised in recent years. UNEP and OECD reports point to the
need to move from the traditional economic growth model, which focuses on
measures such as Gross Domestic Product (GDP), to more complex indica-
tors that take into account social well-being, social equity, quality of life and
the state of ecosystems [OECD, 2020; UNEP, 2020]. In this context, concepts
such as the circular economy, which postulates the need to set planetary
boundaries for human activity while ensuring that basic social needs are met,
play a leading role. One of the key findings from the analysis of the docu-
ments is the increasing role of technological innovation and circular econ-
omy models in transformational processes. On the one hand, technologies
based on renewable energy sources, energy efficiency and recycling are the
foundations of decarbonisation strategies for economies. On the other hand,
reports point to the need to implement systems that integrate technology
with policies of a social and environmental nature to reduce social inequali-
ties and strengthen economic resilience in the face of crises [World Bank,
2020; OECD, 2020]. Another important element is the role of international
agreements and national policies in initiating and supporting paradigmatic
transformation. In particular, initiatives such as the 2030 Agenda for Sustain-
able Development and the European Green Deal are key mechanisms that
enable global coordination of environmental, social justice and economic
development efforts. International organisations such as the World Bank play
a key role in developing policies that support the integration of sustainable
development efforts at the national level. Their reports show that invest-
ment in sustainable infrastructure, ,clean development” technologies and
strengthening biodiversity conservation policies are essential to achieving
global sustainable development goals [World Bank, 2020]. The OECD, in
turn, highlights the importance of integrating climate policies with economic
and social policies, in order to minimise the risk of environmental and eco-
nomic crises [OECD, 2020].
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3. Methods

Due to the nature of the research objective, a qualitative approach was used,
employing three complementary methods: critical literature review, com-
parative analysis, and secondary data analysis. The choice of methods is con-
sistent with the literature on qualitative research in economics and social
sciences (e.g., Yin, 2018; Flick, 2018; Saunders, Lewis, Thornhill, 2019).

The critical review of the literature included the following stages:

L. Identification and selection of literature relevant to the research topic,
including classic theoretical works, recent scientific articles, and re-
ports from international institutions.

I1. Critical analysis of the content of the sources in terms of their relevance
to the evolution of economic models, the green economy and sustain-
able development.

IIL. Synthesis of the results of the analysis to identify major trends, research
gaps and directions for the development of theory.

The literature review was conducted using a systematic search for scien-
tific sources in the Scopus, Web of Science, and Google Scholar databases.
The following keywords were used: ‘green economy; ‘sustainable develop-
ment, ‘circular economy, ‘doughnut economics; ‘degrowth’ Publications from
2010-2025 that met the criteria of high citation frequency and a direct con-
nection to the research topic were included in the analysis.

The comparative analysis included:

I. Selection of economic models and sustainable development concepts
for comparison.

II. Definition of evaluation criteria, such as relevance to contemporary
global challenges, effectiveness in practice, and integration of social,
environmental, and economic aspects.

II1. Compilation of models in comparative tables and analysis of differ-

ences and similarities between approaches.

IV. Drawing conclusions about the strengths and weaknesses of each mod-
el and identifying opportunities for adaptation in practice.

Source research (secondary data analysis) included:

1. Selection and verification of data from reports by international organ-
isations (UNEP, OECD, World Bank).

2. Extraction of information on global trends, policies and strategies re-
lated to the green economy and sustainable development.

3. Analysis of the collected data in terms of its significance for the para-
digm shift in thinking about economic development.

4. Synthesis of the results in the form of conclusions and recommenda-
tions, indicating practical implications for economic policy and busi-
ness strategy.
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The comparative analysis covered four development models: the green
economy, the circular economy, doughnut economics, and degrowth. The
comparison was based on five criteria: environmental focus, social integra-
tion, approach to economic growth, level of public intervention, and imple-
mentation potential.

The choice of methods and detailed description of the stages of the re-
search procedure allow for transparency of the research process, a clear link
between the methods and the results, and a holistic view of the phenomenon
under study, integrating economic, social and environmental aspects.

Each research method served a distinct analytical purpose. The critical
literature review enabled the identification of theoretical foundations and
research gaps. Comparative analysis facilitated the systematic evaluation of
alternative development paradigms. Secondary data analysis provided em-
pirical support for identifying key determinants and practical implications
of sustainable transformation table.

4. Results

The article analyzes the global transition towards sustainability, focusing on
three contemporary paradigms: circular economics, circular economy, and
degrowth:

L. The results indicate the need to move away from the traditional growth
model based on unlimited GDP towards more sustainable and ho-
listic approaches that integrate environmental, social, and economic
aspects.

II. These models can address global challenges such as the climate crisis,
social inequalities, and natural resource depletion.

II1. Promoting the integration of environmental, social, and economic
policies is essential for effectively achieving sustainable development
goals (e.g., the European Green Deal).

IV. In the economic context, implementing circular economy models and
technological innovations, especially in renewable energy and energy
efficiency, is crucial.

V. The article refers to other authors’ research (e.g., Raworth, 2017, Jack-
son 2009, Kallis, 2018), highlighting the need to integrate social and
economic policies with environmental policies and to transition to-
wards a degrowth approach.

VI. Study limitations: reliance on secondary data, incomplete data from
developing countries, focus on reports from international organiza-
tions, limited number of regions analyzed.

The analysis confirms that the success of the transition toward sustainable

development depends primarily on the quality of institutions, the level of
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technological innovation, access to financing, public acceptance, and regula-
tory stability. These factors determine the feasibility of implementing models
such as the green economy, the circular economy, doughnut economics, and
degrowth.

The analysis also identified five key factors determining the effectiveness

of economic transformation:

— The quality of public institutions — high-quality institutions increase
the effectiveness of implementing transformation policies.

— The level of technological innovation — accelerates the decarboniza-
tion process and increases resource efficiency.

— Public acceptance — determines the sustainability and scale of the re-
forms implemented.

— Availability of financing for green investments — determines the pace
of the transition.

— Regulatory consistency — reduces investment risk and supports long-
term decisions by economic actors.

Technological innovation and the quality of institutions have the stron-

gest impact on the success of the transition.

Recommendations for future research:

— Analyze the impact of local conditions on the effectiveness of sustain-
able development models, particularly in developing countries.

— Conduct primary research to assess local strategies and practices for
implementing circular economy and other modern development para-
digms.

— Study public—private cooperation to accelerate the achievement of sus-
tainable development goals.

— Adapt global initiatives to the specific needs and challenges of indi-
vidual countries and regions.

5. Discussion

The findings confirm and extend previous research on sustainability transi-
tions. Consistent with Raworth (Raworth, 2017), the analysis demonstrates
that contemporary economic systems must operate within planetary bound-
aries while ensuring social inclusion. The results also support Jackson’s (Jack-
son, 2009) argument that unlimited GDP growth is incompatible with long-
term ecological stability.

Furthermore, the study corroborates Kallis’s (Kallis, 2018) proposition
that alternative economic paradigms require structural changes in produc-
tion, consumption, and governance systems. Compared with earlier stud-
ies, this article contributes by integrating green economy;, circular economy,
doughnut economics, and degrowth into a unified analytical framework.
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The analysis highlights that successful transformation depends not only
on technological advancement but also on institutional capacity, policy co-
herence, and public acceptance.
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Appendix

Table 1. Green economy and sustainable development

Criteria Green economy

Sustainable development

Reduction of greenhouse gas emissions,
reduction of raw material consumption,

Basic objectives C
promotion of renewable energy sources.

Balancing environmental, social and eco-
nomic aspects in pursuit of long-term de-
velopment.

A focus on environmental protection
through reduced emissions, recycling

The environmental aspect | .4 resource efficiency.

A sustainable economy is based on envi-
ronmental protection, but also takes into
account other aspects such as social equity
and economic justice.

Shifts towards sustainable production,
more efficient use of resources and mini-

The economic aspect misation of waste.

Economic growth must not be at the ex-
pense of the environment, it is necessary
to take into account the long-wave eco-
nomic effects.

Improving quality of life through green
jobs, eco-innovation and access to clean-
er resources.

The social aspect

Social justice, poverty eradication, equal
opportunities and education for all.

Source: own elaboration based on (Barbier, E.B., 2010, p. 665-685).

Figure 1. The economics of the doughnut
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