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A B S T R A C T  

Objective: Crowdfunding is a rapidly growing part of economy, with USD 8,003,935,277 
being collected through the Kickstarter.com platform alone as of 11 May 2024. Crowdfunding 
platforms play an essential role in the contemporary crowdfunding process by bringing together 
two parties: project creators and project supporters, to fund projects. Relying on praxeological 
theory, this paper research objective is to explore a novel stakeholder type termed “insumer” 
(investing consumer), which comprises project supporters of crowdfunding. 
Research Design & Methods: Through a literature review, survey, archival search, and principles 
of taxonomy categorisation, the distinct nature of insumers as stakeholders is delineated. 
Findings: The analysis indicates that insumers constitute a distinct stakeholder type, characterised 
by their dual role as both investors and consumers. They engage in crowdfunding with expectations 
anchored in both material and non-material value exchanges, while also confronting inherent 
risks. 
Implications/Recommendations: Differentiating insumer as distinct stakeholder type should 
influence business model creation in crowdfunding, to comprise value flows and risk. 
Contribution: Recognising the significance of insumers as stakeholders in crowdfunding ven-
tures, this study underscores their contribution to achieving success in crowdfunding campaign. 
Article type: original article. 

https://Kickstarter.com
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https://creativecommons.org/licenses/by/4.0
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1. Introduction 
Crowdfunding, considered a part of sharing economy (although validity of this 

direction has been disputed, see: Light & Miskelly, 2015), is not a new phenom-
enon (Funk, 2019). However, it is a rapidly growing – in its information technology 
mediated way in 2014 has reached volume of USD 16.2bn (Massolution.com, 2015, 
pp. 13, 22). One of the largest reward-based crowdfunding platforms – Kickstarter – 
has moved from USD 2bn total donations in October 2015 (Kickstarter.com, 2015), 
through USD 4.2bn in April 2019 (Kickstarter.com, 2019) to USD 8,003,935,277 
being collected through the Kickstarter.com platform alone as of 11 May 2024 
(Kickstarter.com, 2024), which gives an indication of the dynamics since then. 

The term “crowdfunding” was first coined by Michael Sullivan and introduced 
in 2006 on his website fundavlog.com (WordSpy, 2008). He emphasised the function 
of direct money flow as “money incubates, inspires and gives rise to good content. 
Money provides new and/or rejuvenated opportunities” and is tied to building 
a community and from that point of view “it can be very interesting to see how the 
flux of community exchanges will effect the community and whether it helps to 
evolve or to collapse the project” (Sullivan, 2006). 

There were two channels, that developed the concept in parallel: finance one, and 
crowdsourcing. The core of the crowdfunding in relation to finances was understood 
to be “a form of capital formation whereby groups of people pool money, typically 
comprised of very small individual contributions, to support an effort by others to 
accomplish a specific goal” (Schapiro, 2011, p. 22). It was later used in Testimony 
on Crowdfunding and Capital Formation done by Meredith B. Cross (Cross, 2011) 
and subsequently it disseminated to be used in multiple cases, both directly cited 
(Griffin, 2012, p. 377) or mentioned without giving this genesis (Ahlers et al., 2015; 
Micic, 2015, p. 13). 

Second tradition is related with crowdsourcing, a concept that was publicly intro-
duced in 2006 (Howe, 2006), but has also many roots (Kleemann, Voß & Rieder, 
2008, pp. 6–7, 9–10). It was more related to the aspect of source of the support and 
the fact, that the offer of crowdfunding is inclusive and targeted to the crowd (Howe, 
2006), as well as it was mentioned that there is an assumption of being given back 
with some value (Belleflamme, Lambert & Schwienbacher, 2014, p. 588). Therefore, 
value flow is also perceived as essential to crowdfunding, and may be the basis for 
categorisation. 

https://fundavlog.com
https://Kickstarter.com
https://Kickstarter.com
https://Kickstarter.com
https://Kickstarter.com
https://Massolution.com
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Types of crowdfunding, that are mostly spotted in reports and literature (equity, 
reward, donation, and lending) are categorised around character of value flow to 
the creators. It is, however, unclear how to properly call, and according to what 
exact value flow, a key stakeholder of crowdfunding, often referred to as “backer.” 
In terms of value flow, backer in reward-based crowdfunding is sometimes referred 
to as consumer (Maciel & Weinberger, 2024), customer (Quero & Ventura, 2019), or 
investor (Bao, Wang & Zhao, 2022). Some researchers explicitly put reward-based 
crowdfunding as non-investment-based, as opposed to investment-based types. 

Theoretical approaches in determining crowdfunding stakeholders’ type miss 
the fact, that risk associated with projects, and thus – the anticipated premium to 
be gained by those, who support such projects, are all encapsulated within a single 
action of supporting a project, and constitute unique value flow of investing 
consumers. This risk prevents recognising project backers, as simple consumers of 
the project outcomes of any type; the non-financial nature of rewards (and their 
consumption) prevents treating such stakeholders as plain investors either. 

Thus, the main research problem addressed in this paper is the lack of deep-
ened understanding of risk and value flows between reward-based crowdfunding 
creators and supporters, that would result in defining what exactly stakeholder type 
the backer is. As a consequence, the research question is as follows: What are the 
risk and value flows between project creators, and project supporters? To date there 
are no comprehensive studies regarding the new term of this phenomenon named 
as insumer (investing consumer).1 Until the beginning of 2024, only the paper of 
Maciel and Weinberger (2024) addressed the mentioned problem, but from the theo-
retical standpoint of gift-giving theory, not praxeological value flows. The main 
research objective of this paper is to explore a novel type of stakeholder – insumer. 

The remainder of the paper is organised as follows: 1) theoretical background, 
2) research methods, 3) results and discussion, 4) conclusions, and 5) limitations and 
future research recommendations. 

2. Theoretical Background 
Stakeholder differentiation necessitates the introduction of the stakeholder theory 

itself. Initially, the term “stakeholder” was used at Stanford Research Institute in 
1963 to denote “those groups, without whose support the organisation would cease 
to exist” (Freeman, 1984, p. 31). Over time, the category of stakeholders expanded 
to include consumer advocates, media, environmentalists, and other key actors; 
Freeman (1984, p. 25) graphically presented in total 11 non-exhaustive examples of 

1 Datika (2023) has also used the term “insumer,” as investing consumer, but instead of recognis-
ing the single action of both investing and consuming at once, they refer only to the motivations as with 
conventional investors. 
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different groups, leading to his definition of stakeholder as “any group or individual 
who can affect or is affected by the achievement of the firm’s objectives.” As the 
confusion about stakeholders raised, there were attempts to unify, or refine the defi-
nition, e.g., proposed by McGrath and Whitty (2017, p. 730) “an entity with a stake 
(interest) in the subject activity,” complimented with the locus of interest. 

Of interest remains, what are the exact groups with a stake in the crowdfunding 
activity of certain entities, outlined in the research on crowdfunding. Systematic 
literature review was performed, with search strategy including both Scopus and 
Web of Science: 

1. Scopus: TITLE-ABS-KEY ( crowdfunding AND stakeholders ) run on 
23 April 2019 has given 58 results. 

2. WoS: TS = ( stakeholders AND crowdfunding ) run on 23 April 2019 has 
given 40 results. 

In total, there were 67 distinct publications (proceedings, articles, book chapters, 
etc.) found. Of all of them, after abstract screening, 28 were assessed as relevant 
to the topic of crowdfunding stakeholders description. Most of the publications 
relied on three stakeholders model: founders/business, backers/crowd, platforms/ 
website providers/technology suppliers, there was almost no deepened investiga-
tion into the basis of existence of backers (their motives placed along with value 
flows). Some exceptions were found: proposition to use single name for suppliers 
and customers in scientific literature: backers, as there are more than one flow 
channel between backers and business (Valančienė & Jegelevičiūtė, 2014, pp. 599, 
602), notion of backers’ personal networks and rewards of extrinsic (material) 
and intrinsic (non-material and socially/psychologically driven) nature (Beaulieu, 
Sarker & Sarker, 2015, p. 5), discussing values that attract backers to the project, 
and how they may change over time (Gleasure & Feller, 2016). The idea that 
stakeholders (backers) own agenda can hijack crowdsourced (and crowdfunded 
also) project were argued (Wilson, Robson & Botha, 2017, p. 252), which is not 
surprising given the fact that in the video games sample 52% of contributors apart 
from material return stated motivation as ability to contribute and be informed on 
project, and support particular founder (Steigenberger, 2017, p. 343). Also “inter-
personal connectivity and attitudes toward helping others” are part of belonging 
to crowdfunding community, which with the ability to back innovative projects is 
relevant for people’s intention to participate in crowdfunding (Rodriguez-Ricardo, 
Sicilia & López, 2018, p. 173). It was postulated that platforms should transmit their 
ethical values and try to have impact on the society, be committed to it, so there 
is a feel of cultural enrichment (Poponi et al., 2019, p. 182). This may sound as 
a wish, but there are indications that legitimacy may be lost – as funding is – when 
violation of code of conduct and norms take place, and this can vastly influence 
enterprise’s chances of gaining and sustaining success, so the transparency, fidelity 
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and communality in the project have to be sustained and can influence decisions 
(Gegenhuber & Naderer, 2019, p. 181). Also, backers are sensitive to completing the 
project and delivering the promised effect, and this influences future same creators 
crowdfunding campaigns (Wash, 2013). 

As we re-approached the research on insumer, systematic literature review had 
to be updated. On 11 May 2024, another search was executed, this time solely on 
Scopus, with the exact same query, but restricted to 2019 and onwards. It delivered 
142 search results. After abstract screening, 45 papers remained. Of 45 papers, 
39 were accessed and downloaded. Selected concepts are briefly presented 
in Table 1. 

Table 1. Stakeholders of Crowdfunding in the Literature 

Source Stakeholders 
Funk (2019) project initiators; the crowdfunders; crowdfunding platforms; 

government 
Foà (2019) creative core; platforms; financing customers; non-financing 

customers; investors; experts; crowdfunding associations; 
public institutions; social media platforms corporations; 
media system 

Gegenhuber & Naderer (2019) internal; external 
Quero and Ventura (2019) creative core; crowdfunding platforms; financing customers; 

non-financing customers; investors; experts; crowdfunding 
associations; regulatory public institutions 

Chu et al. (2019) project initiators; project supporters; moderating platforms 
Shneor & Torjesen (2020) fundraisers; platforms; funders; regulators 
Aghdam et al. (2020) website providers; founders; backers; angel/VC funds/banks; 

legal/ethical 
Cummings et al. (2020) issuers (entrepreneurs/founders); investors; intermediaries 

(crowdfunding platforms, lawyers, accountants, consultants) 
Cavalcanti Junqueira (2021) internal; external 
Fanea-Ivanovici & Baber (2021) filmmakers; backers; distributors; platform owners; future 

audience 
Block et al. (2021) proponents; backers; platforms 
Ryoba, Qu & Zhou (2021) creator; funders-backers; crowdfunding platform 
Al-Mulla, Ari & Koç (2022) entrepreneurs; investors; mentors 
Bao, Wang & Zhao (2022) crowdfunding platforms; entrepreneurs; investors 
Djimesah et al. (2022) investors; borrowers; platforms 
Maciel and Weinberger (2024) consumers; producers; platforms 

Source: the author. 
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As it may be observed in Table 1, little changed in terms of stakeholders 
identified in the literature, that take part in crowdfunding. Three main types of 
stakeholders might be derived, namely: 1) project creators, 2) project supporters, 
3) project moderators. Table 2 contains synonyms and examples associated with 
these types. 

Table 2. Three Main Types of Stakeholders and Their Associated Terms 
(Synonyms and Examples) 

Project Creators Project Supporters Project Moderators 
initiators crowdfunders crowdfunding platforms 
creative core financing customers governments 
fundraisers non-financing customers experts 
issuers investors crowdfunding associations 
entrepreneurs funders public institutions 
founders backers social media platforms 
proponents consumers corporations 
creators media system 
borrowers regulators 
producers website providers 

lawyers 
accountants 
consultants 
mentors 

Source: the author. 

Thus, as can be seen, the trinary categorisation found in previous review period 
is still valid and functional. Complementary to the stakeholders differentiation 
is depicting the motivation factors, that influence project supporters’ decision to 
transfer their funds. The factors examined in the research, regardless of their identi-
fied significance, are listed in Table 3 along with their source publications. 

Table 3. Reward-based Crowdfunding Motivation Factors of Insumers 

Source Motivation Factors 
Gerber & Hui (2013) collect rewards; help others; support causes; be part of 

a community 
Bretschneider & Leimeister (2017) to receive recognition from others in return for their invest-

ment; to influence certain projects to fruition; to create 
an online image; because they simply like a venture; in antic-
ipation of a return or reward; herding behaviour 

Cox, Nguyen & Kang (2018) intrinsic, extrinsic, image concerns 
Tung & Liu (2018) involvement; interest; playfulness; philanthropy; reward 
Li & Wang (2019) motivation when project reaches threshold (objective) 
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Table 3 cnt’d 

Source Motivation Factors 
Zhang & Chen (2019) self-orientation; other-orientation 
Herrero, Hernández-Ortega 
& San Martín (2020) 

project attachment; business viability 

Ryu et al. (2020) altruistic; reward 
Bürger & Kleinert (2021) altruistic; pecuniary rewards; community rewards 
Kościółek (2021) emotional engagement; altruism; desire to belong to a com-

munity; collect rewards; causative agency 
Mitra et al. (2022) natural rewards; material rewards 
Ahn (2023) altruism; enjoyment; novelty; information; economic incen-

tive; reward; recognition; social relationship 
Baber & Fanea-Ivanovici (2023) intrinsic motivation; inner innovativeness; shared values; 

campaign involvement 
Gang, Cha & Hong (2024) completeness of information 
Nayer, Rosenboim & Malul (2024) Big Five attributes set of creators: openness, conscientious-

ness, extraversion, agreeableness, neuroticism 
Maciel and Weinberger (2024) economic value; individualistic democratisation; insider 

knowledge; reciprocity thrill; vicarious success 

Source: the author. 

Project supporters motivation factors conceptualisations differ largely, depending 
on authors. In general, there is a guiding principle of recognising material, and 
non-material motivation factors, that stimulate supporters’ decision-making. 
Non-material rewards constitute important, and diversified category, related to the 
preferences of individual supporters. 

3. Research Methods 
This research is based on praxeology, as the theory guiding methodological 

choices. Praxeology posits that three essential conditions must be present for 
human action to occur: a sense of dissatisfaction, a vision of a better state, and the 
belief that purposeful behaviour can alleviate the dissatisfaction (von Mises, 1998, 
pp. 13–14). Additionally, humans are subjected to the economisation of time, as their 
lifespan is limited (von Mises, 1998, p. 101). Therefore, when two actors willingly 
and purposefully engage in a mutual activity, they expect to benefit from it, even if 
these benefits may not be recognised by the other actor. 

To establish a new type of stakeholder, differentiation and typologies within 
stakeholders approach must be used. There are three main rules of taxonomy 
categorisation, in spirit of Aristotelian logic (Parry & Hacker, 1991, pp. 131–133): 
1) mutual exclusiveness of subclasses (disjoint criterion), 2) subclasses must be 
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jointly coextensive with divided class (completeness/comprehensiveness criterion), 
3) every level of division must rely on single and common principle of division. 
On the grounds of justification for entering a new type of stakeholder is the argu-
ment that current categorisations lack one type, and for that reason even in theo-
retical setting, the categories are not disjoint, thus making the whole framework 
inconsistent and in need for introducing a new type, whose genesis is described in 
the next section. 

The methods employed in this study are directly aligned with the main objec-
tive of defining the novel stakeholder type, “insumer” (investing consumer), within 
the context of crowdfunding. The literature review provided a foundational context 
for insumers within existing stakeholder theories and crowdfunding literature. 
By synthesising previous research, we identified gaps in understanding backers’ 
motivations and behaviours as a stakeholder differentiation basis, thereby justifying 
the introduction of a new category – insumers. The survey was conducted to collect 
primary data on the motivations, risk perceptions, and value expectations of crowd-
funding supporters, which were assessed through descriptive statistics. The ques-
tions were designed to reveal insights into the dual role of insumers as both investors 
(risk aspect) and consumers (value aspect), directly addressing the research objective 
of defining this stakeholder type. Archival research complemented the survey by 
providing empirical data on project outcomes, further exploring the risks associated 
with project backing. This triangulation of data sources facilitated an understanding 
of the insumer’s role in crowdfunding, reinforcing the rationale that distinguishes 
insumers from other stakeholder types. 

The sample was gathered from the online communities focused on crowdfunding, 
such as groups on Facebook or LinkedIn. The decision to gather the sample from 
online communities enabled a global selection of respondents, reducing geograph-
ical and cultural biases compared to approaches such as recruiting participants at 
industry events. The research was conducted between 22 May and 3 June 2017, 
and delivered 102 filled questionnaires, of which 100 satisfied quality requirements. 
A sample size of 100 respondents provides a margin of error of approximately ±10% 
at a 95% confidence level, offering sufficient precision for our research objectives. 
However, as is common in survey-based studies, participation was voluntary, which 
introduces the possibility of self-selection bias. This may negatively impact the 
representativeness of the data. Furthermore, taxonomical categorisation based on 
logical division requires the identification of differentiation traits. Our sample size 
was adequate to capture these distinctions. 

The questionnaire included 11 questions: seven addressing substantial topics 
related to crowdfunding – such as participants’ relationships with crowdfunding, 
platforms used, and the risks and motivations of project backers and creators – and 
four demographic questions covering age, gender, and the respondents’ location and 
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country. The responses were collected online using Google Forms. The details of 
the sample are outlined in Table 4. 

Table 4. Sample Characteristics 

Variable Levels Number of Respondents 
Age 18–24 27 

25–34 25 
35–44 18 
45–54 19 
55–64 8 
65–74 2 
≥ 75 1 

Gender male 62 
female 37 
other 1 

Inhabitants in place of living < 25,000 17 
25,001–100,000 18 

100,001–250,000 13 
250,001–500,000 8 

500,001–1,000,000 13 
≥ 1,000,001 31 

Relation to crowdfunding neither supporter nor creator 13 
creator 17 

supporter 22 
both supporter and creator 48 

Region (based on countries) Africa 2 
Asia 6 

Australia and Oceania 4 
Europe 44 

North America 40 
South America 4 

Source: the author. 

The geographical distribution of respondents generally aligns with the regional 
distribution of total spending on reward-based crowdfunding, as reported by Statista 
(2023), with North America and Europe contributing the most. 

Apart from the survey, there was an archival research conducted. Projects from 
one of Kickstarter’s categories – technology – were sampled to reflect on the value 
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flow between the creators and supporters. This category is not representative of the 
population of categories, so it cannot be used as a basis for assessing the exact risks 
present in all projects; rather, the intention was to study the survival of projects at 
different stages of their life in order to be able to make binary conclusions about the 
existence or absence of different phenomena. Data collection was carried out with 
the following assumptions: 

– the date of delivery of the project’s effects was considered to be the month 
of creation of a comment from a supporter confirming it, or, if there were no such 
comments, the month of shipment announced by the creator, 

– the promised date of delivery was considered the declared moment of receipt 
of pledges that generated the highest revenue (number of backers × minimum contri-
bution of a pledge), 

– if there were no negative comments or positive comments predominated, it was 
assumed that the backers were satisfied; some projects had no comments, which 
should indicate the absence of negative experiences. 

The target group surveyed consisted of 9,088 projects from the “technology” 
category (one of the 15 categories of projects present on the Kickstarter plat-
form) whose campaigns were completed before 1 January 2015, with this time 
frame allowing for the assessment of the project fulfilment. Of these projects, 
2,252 completed their funding campaign successfully. The sampling frame was 
93 projects, but due to lack of data availability (some projects have updates restricted 
to backers only) full information was extracted for 80 projects. It was investigated: 

– whether the project was cancelled despite raising funds (and returned them to 
supporters), 

– whether the project collapsed without returning the money to supporters, 
– whether (and when) the project delivered the promised results. 
As a result of this research, the true structure of investment considerations of 

insumers – including value flows – is presented. The primary study was conducted 
in 2017; however, the existence of distinct stakeholder in crowdfunding has remained 
underexplored in the years since. This paper seeks to address this enduring research 
gap, as the issue continues to be relevant and unaddressed, as evidenced by the 
recent literature reviewed in the preceding section. The data remains sufficient for 
addressing the research problem, which was pertinent at the time of the study and 
remains so today. 

4. Results and Discussion 
Crowdfunding is perceived to deliver special benefits that both parties to the 

exchange can obtain. Those that backers can expect are based on three main aspects 
according to respondents (see Fig. 1): 
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– the opportunity to get innovative things (67%), 
– participating in changing the world for the better (64%), 
– helping specific individuals (57%). 
There is less interest in the motive to crowdfund as an alternative to obtaining 

products from the market (however, still more than 30% of respondents see this as 
a potential benefit). 

Fig. 1. Motivations of Supporting Crowdfunding Projects 
Source: the author. 

Among other motivation factors pointed out by respondents, there were: 
1) supporting creators and belonging to the community, 2) ability to get niche prod-
ucts, that would not get produced if not crowdfunded, 3) spiritual satisfaction. These 
results are partly in line with those of Bretschneider and Leimeister (2017), Tung 
and Liu (2018), Kościółek (2021), and Maciel and Weinberger (2024). 

The largest concerns for both parties – creators and supporters – are related to 
the implementation phase of the project, and comprise the risk that the project will 
not be completed because of insufficient resources, and supporters will irretrievably 
lose the funds transferred (see Fig. 2). 

Among other risks indicated by respondents there were: 1) legal costs to resolve 
disputes, 2) the project results will appear after the time they would be of use to 
the backer, 3) a project might just cover diverging intentions of creators. All of the 
additional risks may result in lack of trust, pointed as demotivation factor by Gerber 
and Hui (2013). 

In the technology category studied, the risk of getting involved in a project 
that does not get funded is high – the minimum monetary goal reaches about 25% 
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(see Fig. 3). This is data available even on Kickstarter itself, but unknown until 
now was how the situation develops later: 2.5% of projects offered refunding, while 
13.75% of projects “died,” without returning funds to backers. 

Fig. 2. Perceived Risks of Supporting Crowdfunding Projects 
Source: the author. 

Fig. 3. The Projects Financing in the Sample of Technology Crowdfunding Projects 
Source: the author. 

Equally important is the presentation of what the financial share of each case 
is. A large share of funds eligible for refunding may be seen in Figure 4 – but 
it is impossible to determine exactly, how many funds were actually refunded. 
If a creator announces a refund, it does not mean that everyone will apply, nor that 
everyone will receive this refund. What is certain, however, is the more than 5% lost 
to projects that had no effect. 
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Fig. 4. Funds Usage after the Project Was Successfully Funded 
Source: the author. 

In addition, it was assessed that in 80.6% of cases the effects of the project were 
satisfactory (i.e., there were not a significant number of negative comments), with 
much of the dissatisfaction caused by a significant overrun of the set deadline for 
shipping rewards. This demonstrates the high risk of erroneous anticipation of 
utility, especially in temporal aspect. Only 31.34% of the projects in the sample 
(among those that delivered any result) were delivered on time (of which 7.46% 
were delivered ahead of schedule), as seen in Figure 5. The average delay of the 
rest was 224 days, the standard deviation was 225 days, which means that a few 
extreme cases of extended projects overstate the generally smaller delays. In fact, 
the median was 123 days. In summary, the chance that a project in the sample will 
be completed on time with satisfactory results is very low; using simple calculations 
that do not take into account correlations between characteristics, it is about 21.5% 
against successfully funded projects. 

When considering delivery time based on the amount of funds collected, larger 
projects are more likely to experience delays. However, these delays are typically 
less extreme compared to those observed in smaller projects. 

The topic of projects was touched upon: The stages they go through and the 
likelihood of success, related with a risk to project supporters. What has not been 
demonstrated, however, is the community that exists on the platform studied, or 
what influence it has on the course of a funding campaign. If projects are consid-
ered part of this community, the inequalities that exist in the Kickstarter commu-
nity would have to be judged to be vastly out of scale, arguing against the myth of 
democratisation that shared/platform economy delivers. This finding corroborates 
the description of different narratives present in crowdfunding, as to certain extent 
myths (Maciel & Weinberger, 2024). 
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Fig. 5. Delivery Time of Projects’ Effects 
Source: the author. 

The Gini coefficient for the distribution of the total number of backers’ 
pledged contributions for projects is 0.885, as can be observed in the Lorenz curve 
(see Fig. 6). 

Fig. 6. Lorenz Curve and Projects’ Funds Distribution 
Source: the author. 
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The reasons for such a strong stratification are the result of the different levels 
of support offered by the supporters and are therefore due to the supporters’ prefer-
ences and behaviours. It indicates that value flows may not be so much community-
-centric, as they are driven by their self-interest, which goes in line with findings of 
Zhang and Chen (2019). 

5. Conclusions 
Based upon findings regarding risk of losing funds, and value flows between 

project creators, and project supporters in reward-based crowdfunding, insumer is 
defined as investing consumer (and the consumption and investment criteria are 
used sequentially in differentiation), insumption therefore is an act of investing into 
future consumption. It is investment, for there is a risk of losing funds (regardless of 
the crowdfunding platform type). It is consumption, not only in reward-based crowd-
funding, for even equity crowdfunding often offers perks like use of the company’s 
product (Fundedbyme.com, 2019) and donation crowdfunding (despite also giving 
different physical rewards) is also enabling usage (that is, consumption) of situa-
tion that makes people feel better – which in fact resembles any cultural goods 
consumption, e.g., theatre spectacles. The investing consumer may be portrayed as 
an actor, driven by the expectancy of a single stream of both material, and non-
-material values, that is established by single act of backing up a project. The stream 
of values should be higher than perceived risk in order to convince insumer to 
support a project. 

By explaining the utility transferred to the insumer by the project creator and 
risks associated with supporting a project, the research question is answered. 
The distinct value flows between these parties, mixed with risk, render the insumer 
a distinct, key stakeholder in crowdfunding. Differentiating insumer as a distinct 
stakeholder type should influence business model creation in crowdfunding, to 
comprise value flows and risk, as insumers – by transferring their funds – directly 
contribute to achieving success in crowdfunding campaign. 

6. Limitations and Future Research Recommendations 
The study holds limitation that stems from limited sample selection – however, 

differentiation of stakeholder types does not need a larger sample. Modelling of 
utility that may be transferred between parties could benefit from enlarging the 
data pool and integrating with more qualitative data sources and methods, e.g., 
interviews. It is also worth noting that the voluntary nature of participation in the 
survey may have led to a degree of selection bias, potentially reducing the extent to 
which the sample accurately reflects the broader population. The area that appears 
to be important for any further inference, and therefore should be a subject for 

https://Fundedbyme.com
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deepened research, is study of the levels of risk involved in the insumption process, 
the average utility levels and type of value that is being transferred (categorised in 
couple ways, e.g., by platform type, rewards type). This should especially comprise 
diverse non-material sources of utility for insumers. Such study should not only be 
of great value to all creators of the projects, but also could be insightful in terms 
of exploring which categories and platforms may be more suitable for sustainable 
leadership and development, explain why this is so, and predict outcomes (also in 
terms of non-market goods) of present and future projects. 
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A B S T R A C T  

Objective: The objective of the article is to provide a systematic literature review of Multi-criteria 
Decision-making (MCDM) techniques in supply chain and logistics management. It aims to fill 
a research gap by offering an objective overview of the latest advancements in decision-making 
techniques and their impact on supply chain performance. 
Research Design & Methods: The paper employs a systematic literature review to examine 
the application MCDM techniques in supply chain management. The review follows a five-step 
process: 1) formulation of research questions, 2) identification of relevant studies through the 
Scopus database, focusing on English-language journal articles published between 2006 and 2023, 
3) selection and evaluation of studies using structured keyword searches and content screening, 
resulting in a final sample of 348 peer-reviewed articles, 4) analysis and synthesis of the selected 
literature in relation to the research questions, and 5) reporting the findings to identify research 
gaps and suggest future research directions. 
Findings: The review reveals the diverse applications of MCDM tools and models in addressing 
complex supply chain challenges, including demand forecasting, inventory management, distri-
bution optimisation, and risk assessment. Furthermore, the study underscores the substantial 
value added by these techniques, as they lead to improved decision-making processes, enhanced 
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operational efficiency, cost reduction, and overall performance optimisation of supply chains. 
The findings also provide valuable recommendations for future research, promoting knowledge 
accumulation and creation in the field of MCDM techniques for supply chain management. 
Implications/Recommendations: The study’s findings have important implications for supply 
chain management, demonstrating how MCDM methodologies may improve decision-making, 
efficiency, and performance. The recommendations emphasise the continuous application and 
research of these strategies in diverse supply chain contexts. Future research is recommended to 
better understand and broaden the use of MCDM approaches in supply chain settings. 
Contribution: This article is unique in that it provides a full examination of MCDM strategies 
related to supply chain and logistics management. It synthesises a wide variety of previous research 
to offer a comprehensive overview of the present status and promise of MCDM approaches for 
improving supply chain operations and results. 
Article type: original article. 
Keywords: multi-criteria decision-making, supply chain management, systematic literature review, 
decision-making techniques. 
JEL Classification: C44, D81, M11. 

1. Introduction 
The supply chain (SC) is a fusion of operational procedures transforming raw 

materials into end products or services, meeting the needs of customers. The typical 
representation of the SC involves the progression of information, financial transac-
tions, and materials across its stages. On the other hand, supply chain management 
(SCM) entails the coordination, execution, and oversight of this network (Grida, 
Mohamed & Zaid, 2020). In a period characterised by heightened ambiguity in 
demand, elevated risk in the supply domain (Cheng et al., 2021), and intensifying 
competition, achieving excellence in SC frequently depends on the organisation’s 
capacity to seamlessly integrate and coordinate the comprehensive range of 
end-to-end processes. These processes encompass the acquisition of materials or 
components, their transformation into finished goods, and the subsequent delivery 
to customers (Min, 2010). Acknowledging the growing importance of information 
in achieving success in the SC, professionals in this field have investigated diverse 
approaches to enhance information management and utilise it more effectively for 
informed business decision-making (Min, 2010). In this research paper, we consider 
the following SC function: supplier selection, manufacturing, warehousing and 
logistics (see Fig. 1). 

The implementation of MCDM methodologies in the SCM has attracted substan-
tial interest, reflecting the rising complexity of criteria crucial for organisations in 
making optimum SCM decisions (Khan, Chaabane & Dweiri, 2018). 
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Fig. 1. Supply Chain Functions 
Source: the author, based on Salomon (2018). 

In recent years, several academics have focused on the investigation of MCDM 
methodologies in order to address the complexities of decision-making in various 
industry sectors. The Technique for Order Preference by Similarity to Ideal Solution 
(TOPSIS) and its version, Fuzzy TOPSIS, which add components of fuzziness to 
accommodate uncertainty, are key MCDM approaches that have been extensively 
recognised and adopted. Furthermore, the Analytical Hierarchy Process (AHP) 
and its derivative, Fuzzy AHP, provide formal frameworks for making difficult 
decisions. Furthermore, Data Envelopment Analysis (DEA) takes a non-parametric 
approach to efficiency analysis, whereas Vlse Kriterijumska Optimizacija Kompro-
misno Resenje (VIKOR) concentrates on multi-criteria optimisation problems. 
The incorporation and implementation of these various MCDM approaches in SCM 
highlights their importance in improving decision-making processes, allowing for 
more nuanced and informed decisions that reflect the multidimensional character of 
current corporate contexts. MCDM goes well beyond just reducing procedures for 
decisive results in the context of supply chain management. It is a comprehensive 
instrument that allows researchers and managers to balance and harmonise a wide 
range of criteria, many of which have competing aims or purposes. The work of 
Sarkis and Talluri (2002) and Chai, Liu and Ngai (2013), who depict the compli-
cated interaction of many components in the decision-making process, highlights 
this delicate balancing act. As observed by Banasik et al. (2018), the application of 
MCDM becomes especially important in scenarios where trade-offs are required, 
not only in environmental settings, but also in managing operational, financial, and 
strategic elements of supply chains. The research of Bai and Sarkis (2010) indicates 
how MCDM may combine varied objectives, providing a solid technique for harmo-
nising distinct company aims. This integration is vital for fulfilling the complex 
demands of modern supply chain management, emphasising the importance of 
MCDM in strategic planning and operational efficiency. Organisations may nego-
tiate the multiple issues inherent in supply chain operations by embracing MCDM, 
assuring a more coherent and successful management strategy. 

Therefore, there is a lack of detailed discussions on MCDM in SCM research 
(Sahoo & Goswami, 2023). This gap presents an opportunity for a systematic 
review to check what has been said across a broad range of MCDM studies and 
use that info to build theories for SCM. Thus, the specific objective of this paper is 
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to provide a systematic literature review on the application of MCDM methods in 
SCM. This study is an attempt to answer the following research questions: 

RQ1: What are the present focuses of decision-making in SCM in the reviewed 
literature? 

RQ2: What is the distribution of MCDM methods applications in term of area 
of application? 

RQ3: What is the distribution of MCDM methods applied at each SC decision 
levels: strategic, tactical and operational? 

The rest of the paper is arranged as follows: The methodology adopted for the 
study is explained in section 2. Section 3 carries out the categorical classification 
of the reviewed papers and presents the results. Discussion on classified analysis 
results is carried out in section 4. Finally, the paper ends up with a conclusion in 
section 5. 

2. Research Methodology 
Literature reviews serve as valuable and thorough examinations utilised to 

explore research in evolving fields and to provide direction for future research 
endeavours (Junior & Godinho Filho, 2010; Govindan, 2013). Following the five-
-step process recommended by Denyer and Tranfield (2009) the method involves: 
1) question formulation, 2) finding relevant research, 3) study selection and evalu-
ation, 4) analysis and synthesis, and 5) sharing results (Abdirad & Dossick, 2016). 

Step 1: Question formulation 
First, the authors analysed the general research trends in the literature based 

on how many studies have been done on MCDM within the supply chain, looking 
into the study settings and the various approaches used. Subsequently, the authors 
evaluated the body of existing research, assessing its current state, along with the 
strengths and weaknesses of prior works. Then, three questions (RQ1, RQ2, RQ3) 
were formulated to navigate the subsequent processes of data procurement and 
analytical scrutiny. 

Step 2: Locating studies 
Scopus database was considered for the study because of its wide coverage 

of peer-reviewed academic literature. The review focused on articles issued from 
January 2006 through 2023, to collate peer-reviewed academic insights. Only 
English-language articles with a concentration on management topics were selected 
for examination. To ensure the high standard of the content, the review excluded 
conference papers, working documents, technical reports, and book sections. 

Step 3: Study selection and evaluation 
Structured keyword “supply chain management” and “MCDM” was used to 

search for related articles in the field. This initial query yielded over 600 articles in 
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the database. To narrow down the selection, the term “supply chain management” 
was specifically sought in the titles, abstracts, and keywords of articles listed in 
the Scopus online database. A total of 489 articles were generated in the first step. 
To evaluate relevant studies on this topic, the author reviewed the content of each 
paper. Preliminary refinement of the total articles left us with 389 usable articles. 
After a final round of refinement, 348 peer-reviewed articles remained for in-depth 
analysis. The information required for the study was systematically compiled using 
an Excel spreadsheet to facilitate the full paper analysis. 

Step 4: Analysis and synthesis 
At this stage, each study was examined in light of the three queries previously 

outlined in the introduction. 
Step 5: Reporting and using results 
Following the outlined methodology, this phase involves displaying the research 

findings by evaluating the chosen papers according to the categories that will 
be detailed in the forthcoming section on results. This article identifies existing 
research gaps and suggests directions for future studies. The paper concludes with 
a summary and a set of conclusions drawn from the research. 

3. Results 
3.1. Analysis of Articles According to Publication Years 

Frequency analysis of the final sample (348 articles) based on the articles 
published year wise is shown in Figure 2. The examination of publication data on 
decision-making strategies in supply chain management from 2006 to 2023 demon-
strates a considerable and consistent growth in academic interest. Beginning with 
a single paper in 2006, the field suffered an insignificant early phase but witnessed 
a significant increase in publications from 2008 forward, suggesting a rising 
acknowledgement of the relevance of decision-making in this industry. In response 
to RQ1, the analysis reveals that the focus of decision-making in SCM has progres-
sively shifted towards the application of data-driven methodologies, particularly 
MCDM techniques, to enhance supply chain performance. 

The significant growth in yearly publications, particularly from 2016 to 2023, 
highlights the expanding role of MCDM approaches in addressing the growing 
complexities of global supply chains. The increasing integration of artificial intel-
ligence, machine learning, and big data analytics in SCM decision-making has 
been a key factor influencing this upward trend. Moreover, the surge in publica-
tions reflects an increasing emphasis on supply chain resilience, sustainability, and 
risk management, underscoring the role of decision-support tools in optimising 
supply chain operations. The peak of 60 publications in 2023 reinforces the need 
for advanced decision-making frameworks, emphasising how MCDM techniques 
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contribute to improved strategic planning, operational efficiency, and risk mitigation 
in modern supply chains (Althaqafi, 2023; Khan et al., 2023a; Liu, Gu & Chen, 
2023; Tsai, Shen & Lin, 2023). 

Fig. 2. Number of Review Papers Published by Year (2006–2023) 
Source: the author. 

3.2. Authors Actively Involved in Publishing 

Within the prolific landscape of scholarly work focused on DM in SCM, 
a corpus of 348 articles has been analysed, drawing contributions from a diverse 
array of 510 authors. An overview of the leading contributors, detailed in Table 1, 
reveals that a select group of 17 authors has significantly impacted the field, collec-
tively authoring 79 papers, which accounts for a notable 22.7% of the total output. 
Among these, D. Pamucar stands out as the foremost contributor, with a portfolio of 
8 articles, comprising 2.3% of the entire collection of works analysed. 

Table 1. Contribution of Main Authors by Number and Percentage of Articles 

Authors Number of Articles Percentage 
Pamucar, D 8 2.3 
Ghosh, S. 5 1.4 

Govindan, K. 5 1.4 

Mandal, M. C. 5 1.4 

Ray, A. 5 1.4 

Sarkis, J. 5 1.4 

Stević, Ž. 5 1.4 
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Table 1 cnt’d 

Authors Number of Articles Percentage 
Zavadskas, E. K. 5 1.4 

Ali, Y. 4 1.1 
Antucheviciene, J. 4 1.1 
Hashemkhani Zolfani, S. 4 1.1 
Kabak, M. 4 1.1 
Kusi-Sarpong, S. 4 1.1 
Liu, H. C. 4 1.1 
Luthra, S. 4 1.1 
Riaz, M. 4 1.1 
Tomaskova, H. 4 1.1 
Others 269 – 

Source: the author. 

3.3. Analysis of Papers by Authors’ Geographical Distribution 

The geographical distribution of the sources of the evaluated publications adds 
an intriguing feature to the entire research in the context of the comprehensive 
literature review done for this research (see Fig. 3). Notably, India emerges as the 
largest contributor with 105 articles, demonstrating the country’s active participation 
in supply chain decision-making processes. China comes in second with 52 publi-
cations, demonstrating the country’s enormous investment in establishing complex 
supply chain systems. Turkey, Iran, and Taiwan all provide significant contributions, 
with 45, 44, and 33 publications, respectively, indicating a growing interest and body 
of knowledge in these regions. Western nations such as the United States and the 
United Kingdom, which have historically been seen as pioneers in this subject, have 
made less contributions in this assessment. 

The keyword frequency data provided for the paper is presented on Figure 3. 
The most frequent terms are “supply” (147 mentions) and “chain” (132 mentions) 
showing the papers’ core focus on supply chain management. Terms like “deci-
sion” (34 instances), “decision-making” (26 mentions), and “making” (29 mentions) 
suggest a high emphasis on decision-making procedures in the context of supply 
chain management. The use of particular tools such as “fuzzy” (28 occurrences), 
which refers to fuzzy logic or fuzzy set theory, and “vikor” (7 mentions), which 
refers to another MCDM method, suggests that the study addresses multiple models 
and techniques for improving decision-making processes. The terms “supplier” 
(74 occurrences) and “selection” (53 occurrences) indicate an emphasis on the 
process of selecting suppliers as a significant decision-making area in SCM. 
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Fig. 3. Distribution of Reviewed Papers over Country 
Source: the author. 

Researchers employ several MCDM methodologies to model, evaluate, and assist 
supply chain decision-making. Table 2 displays the various MCDM approaches 
reported in the 348 publications under consideration. There are 133 articles that 
employ MCDM approaches for decision-making. TOPSIS is the most widely used 
approach, with 33 applications, and is praised for its capacity to handle complicated 
decision-making circumstances by ranking alternatives through an optimum solu-
tion. DEMATEL comes in second with 28 occurrences, demonstrating its efficacy 
in visualising and evaluating complicated causal links inside decision-making 
situations. VIKOR and AHP are also frequently used, with 24 and 21 applications, 
respectively, proving their robustness in dealing with multi-criteria decision-making 
challenges by prioritising options and selecting the optimum course of action. 
Fuzzy set theory is mentioned in 13 works, demonstrating its usefulness in dealing 
with uncertainty and imprecision in decision-making. Other approaches, such as 
ELECTRE, ANP, and DEA, have fewer articles (6, 4, and 4 respectively), indicating 
a more specialised use or a possibility for development in their acceptance in SCM 
research. The diverse use of these MCDM approaches emphasises their significance 
in tackling the various difficulties of supply chain optimisation, ranging from logis-
tics to risk assessment and resource allocation. 

TOPSIS technique has emerged as a critical instrument for improving SCM 
decision-making procedures (Zulqarnain et al., 2021; Ali et al., 2024). This strategy, 
which is based on the principle of selecting the alternative that is closest to the ideal 
solution and farthest from the negative-ideal solution, has been used in a variety of 
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SCM applications. For example, Behzadian et al. (2012) used TOPSIS to evaluate 
suppliers based on several factors to ensure optimal selection, which is a vital task 
in SCM. Similarly, Chai, Liu and Ngai (2013) demonstrated the use of TOPSIS in 
analysing supply chain sustainability, offering a complete framework for examining 
environmental, social, and economic issues. Furthermore, Govindan, Khodaverdi 
and Vafadarnikjoo (2015) broadened the scope of TOPSIS by combining it with 
additional approaches such as AHP to examine the complexity and dynamism of 
green supply chain operations. These examples demonstrate TOPSIS’s adaptability 
and efficiency in tackling numerous aspects of SCM, ranging from supplier selec-
tion (Liao & Kao, 2011; Freeman & Chen, 2015) and performance evaluation (Tyagi, 
Kumar & Kumar, 2014; Moharamkhani, Bozorgi-Amiri & Mina, 2017) to the incor-
poration of sustainability and green practices (Büyüközkan & Çifçi, 2012; Chahar-
sooghi & Ashrafi, 2014; Ansari & Kant, 2017; Dhull & Narwal, 2018). As a result, 
TOPSIS is a strong analytical tool that aids in the complicated decision-making 
processes that define modern supply chain management. 

Table 2. Frequency of MCDM Methods Used in Articles 

MCDM Technique Number of Papers 
TOPSIS 33 
DEMATEL 28 

VIKOR 24 

AHP 21 
Fuzzy set theory 13 
ELECTRE 6 
ANP 4 

DEA 4 

BWM 3 

Source: the author. 

DEMATEL approach, a well-known tool in systems engineering, has been 
successfully adapted for a variety of SCM applications (Giri, Molla & Biswas, 
2022; Saroha, Garg & Luthra, 2022). This technique excels at assessing complicated 
cause-and-effect interactions within system components, making it important for 
SCM decision-making. Kaur et al. (2018) present a DEMATEL-based analysis of 
barriers to Green Supply Chain Management (GSCM) in the Canadian electronic 
goods sector, identifying key obstacles in knowledge, commitment, and product 
design that hinder the implementation of environmentally sustainable practices. 
Chang, Chang and Wu (2011) use the fuzzy DEMATEL method to identify key 
factors in supplier selection for SCM, evaluating supplier performance to improve 
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decision-making in SCM supplier selection, with findings indicating stable delivery 
as the most influential criterion. The adaptability of the DEMATEL method in SCM 
is demonstrated by its use in diverse areas such as evaluating key factors in supplier 
selection, analysing green supply chain practices (Hsu et al., 2013; Abdel-Basset 
et al., 2018), and assessing the impact of external pressures on SCM performance 
(Najmi & Makui, 2010; Senvar, Tuzkaya & Kahraman, 2014), thereby significantly 
improving decision-making processes by revealing intricate interdependencies and 
impact patterns. 

AHP is used to prioritise and choose suppliers by evaluating them against a set 
of weighted criteria (Yücenur, Vayvay & Demirel, 2011; Ayhan, 2013; Zekhnini 
et al., 2021). Fuzzy set theory is used to handle uncertainty and imprecision in 
areas such as demand forecasting and risk assessment (Moeinzadeh & Hajfathaliha, 
2009), making it an important tool in supply chain management. The ELECTRE 
approach is used in complicated decision-making settings such as selecting the 
best logistics service provider based on several competing factors (Celik, Gumus 
& Erdogan, 2016; Govindan et al., 2019). The ANP is utilised in the network 
structure of supply chain choices to capture the interdependencies among various 
elements such as costs, quality, and delivery time (Raisinghani & Meade, 2005). 
The DEA is used to monitor and benchmark the efficiency of supply chain organi-
sations such as warehouses and distribution facilities (Ross & Droge, 2002; Hahn, 
Brandenburg & Becker, 2021; Rajak, Parthiban & Dhanalakshmi, 2021). Finally, the 
BWM is used to optimise procurement strategies by identifying the best and worst 
criteria, resulting in better supplier selection and assessment throughout the supply 
chain (Oly Ndubisi et al., 2005; Shemshadi et al., 2011; Rezaei et al., 2016; Khan 
et al., 2023b). 

Fig. 4. Keywords Frequency 

Source: the author, using WordClouds (https://www.wordclouds.com/). 

https://www.wordclouds.com
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In response to RQ2, the findings indicate that MCDM methods are widely 
applied in SCM, particularly in supplier selection, performance evaluation, and 
risk assessment. The keyword analysis (Fig. 4) highlights a strong focus on supplier 
evaluation (supplier – 74 occurrences, selection – 53 occurrences). Table 2 identifies 
TOPSIS (33 applications) and DEMATEL (28 applications) as the most frequently 
used techniques, valued for ranking alternatives and analysing causal relationships. 
Additionally, VIKOR, AHP, and fuzzy set theory are commonly applied across 
various SCM contexts, demonstrating their adaptability in addressing complex 
decision-making challenges. 

3.4. Analysis of Papers by Subject Area 

The review emphasises an interdisciplinary approach to supply chain manage-
ment decision-making processes (see Table 3). Engineering (146 publications) is 
at the forefront of the research, demonstrating technical solutions to supply chain 
difficulties. Following that are Computer Science (118) and Business, Manage-
ment, and Accounting (110), emphasising the importance of computational tactics 
and financial considerations in supply chain choices. The works in Decision 
Sciences (83), Environmental Science (79), and Social Science (64) reflect various 
analytical, sustainable, and sociological issues that are essential to supply chain 
management. Mathematics (55), Energy (48), and Materials Science (16) studies 
integrate optimisation and energy management with supply chain operations, while 
Economics, Econometrics, and Finance (24), and Materials Science (16) contribute 
economic and material-specific insights. A smaller group of Multidisciplinary (7) 
publications and articles classified as “Others” (40) demonstrate the broad scope 
of decision-making applications. This mosaic of research underscores the value of 
integrating various academic disciplines to enhance supply chain decision-making 
frameworks. 

Table 3. Distribution of Papers According to Subject Area: Numbers and Percentage 

Subject Area Number of Papers Percentage 
Engineering 146 18 

Computer Science 118 15 
Business, Management and Accounting 110 14 

Decision Sciences 83 11 
Environmental Science 79 10 
Social Science 64 8 

Mathematics 55 7 
Energy 48 6 
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Table 3 cnt’d 

Subject Area Number of Papers Percentage 
Economics, Econometrics and Finance 24 3 
Materials Science 16 2 
Multidisciplinary 7 1 
Others 40 5 

Source: the author. 

The distribution of MCDM methods across different decision-making levels 
in SCM is evident from the reviewed literature. In response to RQ3, the findings 
indicate that at the strategic level, methods such as AHP and ANP are predomi-
nantly employed for long-term decision-making, particularly in supplier selection 
and supply chain network design. At the tactical level, DEMATEL and ELECTRE 
are widely applied for supplier performance evaluation, logistics optimisation, 
and managerial decision-making. At the operational level, DEA and BWM are 
frequently utilised to enhance resource allocation, inventory management, and 
real-time decision support. This categorisation aligns with Table 3, further rein-
forcing the interdisciplinary nature of SCM decision-making research. The findings 
confirm the versatility of MCDM approaches in addressing decision-making chal-
lenges across strategic, tactical, and operational levels, demonstrating their essential 
role in optimising supply chain performance across various domains. 

4. Discussion 
The research provides a thorough evaluation of 348 peer-reviewed publica-

tions published between 2006 and 2023 on the application of MCDM in SCM. 
The research paper organises all available literature according to the following 
criteria: increasing number of publications over time and pioneering journals, 
research methodology and research design used, type of industry focused in 
research, scholars’ contribution to research topic, and countries actively involved. 
The findings of these categories allow us to identify research gaps and establish new 
research possibilities. But, before we get into that, let’s go over some of the study’s 
key results that will help us grasp the current status of the subject. 

The growing interest in decision-making techniques within supply chain 
management, as demonstrated by the literature, suggests an increasing recognition 
of the complexity and critical nature of supply chain decisions. The field has evolved 
considerably over the years, with 2023 marking a zenith in research productivity. 

Geographically, the distribution of research highlights the active engagement of 
countries like India and China in enhancing their supply chain decision-making 
processes. The commitment of these countries to advancing SCM research is 
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particularly noteworthy, given their roles as major global economic players and 
manufacturing hubs. It underscores the strategic importance they place on opti-
mising supply chain operations, which is essential for maintaining competitive 
advantages in the global market. 

The interdisciplinary nature of the research showcases the convergence of 
different academic disciplines in addressing the multifaceted challenges of SCM. 
Engineering, Computer Science, and Business, Management, and Accounting have 
emerged as the leading areas, indicating a strong link between technical, computa-
tional, and economic aspects of SCM. The involvement of Decision Sciences, Envi-
ronmental Science, and Social Science reflects the broader impact of SCM decisions 
on society and the environment, highlighting the need for sustainable and ethically 
grounded decision-making frameworks. 

The following material gathered from the evaluated literature gives insights into 
the research issues stated in the study. For RQ1, which focuses on current decision-
-making in SCM, the literature stresses the use of MCDM approaches. TOPSIS, 
Fuzzy TOPSIS, AHP, and Fuzzy AHP are well-known approaches for dealing with 
difficulties in several industry sectors. These techniques are critical for dealing 
with the increasing difficulties of making optimum SCM decisions. In response to 
RQ2, which concerns the distribution of MCDM approaches in terms of application 
areas, the literature illustrates the flexibility of these methods across a range of 
SCM applications. The DEMATEL technique, for example, is used to evaluate crit-
ical supplier selection variables, analyse green supply chain practices, and examine 
the influence of external pressures on SCM performance, demonstrating its adapt-
ability. In answer to RQ3, which asks about the distribution of MCDM approaches 
in SCM across strategic, tactical, and operational decision levels, numerous methods 
are mentioned for their unique uses. The ELECTRE approach is used in complex 
decision settings such as logistics service provider selection, ANP for capturing 
interdependencies in supply chain decisions, DEA for efficiency monitoring and 
benchmarking in supply chain organisations, and BWM for optimising procurement 
strategies, all of which contribute to better decision-making across the supply chain. 
These findings demonstrate the extensive and multidimensional impact of MCDM 
approaches in improving decision-making processes in the field of SCM, addressing 
a variety of difficulties and decision-making levels ranging from strategic to tactical. 

5. Future Work 
In light of the evolving landscape of SCM, the relevance of MCDM has never 

been more pronounced. While AI garners widespread attention, it is the nuanced 
capabilities of MCDM that hold profound potential for SCM. Given the breadth of 
current literature and emerging trends, we propose a focused trajectory for MCDM 
research and application within SCM. First, there is a compelling need to explore 
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how MCDM methods can be amalgamated with big data analytics. This research 
could develop MCDM frameworks designed to capitalise on the vast amounts of 
data available, enhancing decision-making accuracy and scope, particularly in the 
realms of demand forecasting and market analytics. Second, as environmental 
and social governance become more fundamental to business objectives, MCDM 
can help companies make decisions that are both sustainable and ethical. Future 
research might focus on developing decision-making models that balance profit and 
purpose, weighing trade-offs between economic efficiency, environmental steward-
ship, and social responsibility. Third, because global supply networks are dynamic, 
comprehensive risk management frameworks are required. MCDM research may 
be focused toward the creation of risk-evaluation and risk-mitigation models, with 
an emphasis on supply chain resilience, vulnerability assessments, and disruption 
response techniques. Following that, a significant study subject is tailoring MCDM 
techniques to improve vendor selection criteria such as capabilities, compatibility, 
and stability. In addition, utilising MCDM models to optimise supply chain network 
architecture for cost, speed, and flexibility may help organisations adjust to changing 
market needs and technology changes. Finally, there is a clear demand for powerful 
and user-friendly MCDM tools and software solutions. Future research should focus 
on developing scalable and adaptable tools to assist practitioners in many sectors in 
modelling diverse scenarios and making effective strategic decisions. Addressing 
these objectives has the potential to considerably improve the strategic application 
of MCDM in SCM, ensuring that decision-making is not only economically sound 
but also adaptive, forward-thinking, and socially responsible. 

6. Concluding Remarks 
The study emphasises the importance of MCDM techniques in tackling the 

complexity of decision-making in SCM across many industrial sectors. The appli-
cability of methodologies such as DEMATEL, ELECTRE, ANP, DEA, and BWM 
across many SCM applications and decision levels, from strategic to tactical to oper-
ational, emphasises their contribution to more successful SCM decision-making. 
These findings show the broad and diverse influence of MCDM techniques in 
navigating different problems and decision-making levels in SCM, consequently 
improving overall efficiency and strategic planning in the area. 

In response to RQ1, the findings confirm that the growing complexity of SCM 
decision-making has increased reliance on structured, data-driven approaches, 
with MCDM methods playing a key role in supplier selection, risk management, 
logistics, and supply chain design. Regarding RQ2, MCDM techniques demonstrate 
broad applicability, particularly in supplier evaluation and network design, enabling 
a comprehensive assessment of tangible and intangible criteria (Rajasekaran et al., 
2016; Manucharyan, 2021). Additionally, decision-support models effectively 
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address risk-benefit trade-offs in global supply chains (Reich, Wakolbinger & Kinra, 
2020), though further innovation in non-conventional selection models remains an 
area for development (Manucharyan, 2021). For RQ3, MCDM methods are system-
atically applied across SCM decision levels: AHP and ANP at the strategic level for 
long-term supplier selection and network optimisation, DEMATEL and ELECTRE 
at the tactical level for supplier performance and logistics, and DEA and BWM at 
the operational level for resource allocation and inventory management. This struc-
tured application enhances efficiency, adaptability, and resilience in supply chain 
operations. 

The versatility of these MCDM techniques enables their use in a variety of 
scenarios, allowing companies to efficiently solve complex and varied issues. 
Whether optimising logistics, improving resource allocation, or controlling risks, 
MCDM approaches provide detailed analysis that leads to educated, robust, and 
strategic decisions. This broad application demonstrates the importance of MCDM 
techniques in improving operational efficiency and strategic planning within SCM. 
Furthermore, the insights gained from these methodologies allow firms to not 
only respond to urgent operational needs but also foresee future issues and oppor-
tunities, promoting proactive management practices. This dynamic approach to 
decision-making is critical in today’s fast-changing market settings, where agility 
and strategic foresight are essential. Furthermore, combining MCDM methodolo-
gies with future technologies like AI and big data analytics has the potential to 
significantly transform SCM procedures (Yasmin et al., 2020). This collaboration 
can result in the creation of more complex decision-support systems that increase 
accuracy, lower costs, and overall supply chain resilience. 
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A B S T R A C T

Objective: This article aims to calculate a centrality index for Mazowieckie voivodeship using an 
empirical application of Christaller’s central place theory.
Research Design & Methods: We calculate the value of a centrality index for 89 cities 
in Mazowieckie voivodeship using data for 32 central activities (independent variables). 
The proposed centrality index (synthetic indicator based on a non-model method) can be used 
to identify cities that are important for regional development. The population-adjusted centrality 
index shows which cities overperform, or underperform, compared to their size; the scores are 
useful for the identification of the hidden centres of urban activity.
Findings: The analysis identifies three types of cities that are of interest in light of the central 
place theory: 16 central places (centrality index ≥ 3), 27 hidden places (population-adjusted 
centrality index ≥ 2), and three hidden central places (classified as both central places and hidden 
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places). The regional supremacy of Warsaw is visible in its perfect centrality index score; other 
central places include Radom and Płock. On the other hand, hidden places are exemplified by 
Lipsko, Przysucha, and Podkowa Leśna. Wołomin, Grodzisk Mazowiecki, and Wyszków are 
classified as the three hidden central places of the Mazowieckie voivodeship.
Implications / Recommendations: Hidden central places can be crucial for the future growth 
of the region. The dominant role of Warsaw is not going to be challenged, but, with sufficient 
support, the hidden central places could disperse geographically some of the essential functions 
in a more sustainable, inclusive, and accessible way.
Contribution: The research contributes to the understanding of the regional development of 
Mazovia and the practical applications of the central place theory. The devised method can be 
used in the analysis of different regions.
Article type: original article.
Keywords: centrality index, central place theory, cities, Mazovia, Poland.
JEL Classification: R10, R12, R58, O18.

1.  Introduction
Walter Christaller introduced the central place theory in the 1930s (Christaller, 

1933, 1966). Its core concept lies in the idea that a large city will form functional 
ties with other smaller cities in its vicinity, thus limiting the need to replicate said 
functions in those smaller cities. Originally based on the data and urban areas of 
Southern Germany, the theory underscores the importance of cities as hubs of 
regional development. The framework of such analysis delves into the role played 
by influential central places, the functional hierarchies of large and small cities, and 
ties between centres and their surrounding areas. 

Centrality refers to the significance of a city or location within a regional or 
national system, typically characterised by its ability to provide goods and services 
to surrounding areas. The concept originates from Christaller’s theory, which 
posits that settlements function as “central places” offering specialised services to 
a dispersed population. Centrality is measured by the city’s capacity to attract flows 
of people, goods, and services, establishing its role as a hub within a hierarchical 
urban network. Accordingly, higher-order central places provide a wider range of 
goods and services than lower-order ones, which tend to serve smaller, more local-
ised populations.

This article aims to calculate a centrality index for 89 cities in the Mazowieckie 
voivodeship using an empirical application of central place theory. The study seeks 
to classify the cities into central places, hidden places, and hidden central places, 
contributing to a better understanding of regional development dynamics and 
providing insights for informed policymaking. To achieve this objective, we propose 
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three research questions: [RQ1] Which cities in Mazowieckie voivodeship can be 
classified as central places, hidden places, or hidden central places? [RQ2] How 
can a centrality index be applied in regional policymaking? [RQ3] Is Christaller’s 
central place theory still relevant for the regional development of modern Poland?

Mazowieckie voivodeship, which includes the Capital City of Warsaw, is a region 
of Poland characterised by rapid economic growth, uneven level of economic 
development, and a strong monocentric structure (Napiórkowski & Radło, 2022; 
Radło & Szczech-Pietkiewicz, 2022; Szczech-Pietkiewicz, Radło & Tomeczek, 
2022). For this study, we define a city as a settlement with Poland’s official admin-
istrative designation of a city, regardless of its population. As such, to complement 
the existing central place theory we omit the classical division of cities / towns /
hamlets, and instead, we introduce the concepts of hidden places and hidden central 
places. The initial results of the model were published as a part of a monograph 
(Szczech-Pietkiewicz, Radło & Tomeczek, 2022). This article extends that analysis 
by providing an expanded literature review, detailed methodology (e.g., procedure 
steps), results (e.g., categories scores), and interpretations.

Central places are defined as cities of high importance for their surrounding 
regions; most of them have a large population. They have a relatively high centrality 
index value of at least 3. The best example is Warsaw, followed by Radom and 
Płock.

Hidden places are cities whose centrality is not high enough to be classified as 
central places, but relative to their population, they serve as important functional 
centres for their regions. According to the central place theory (Christaller, 1933, 
1966), centrality refers to the ability of a city to provide goods and services to 
surrounding areas, making it a hub within the urban network. In the case of hidden 
places, although their centrality index does not meet the criteria for central places, 
their population-adjusted centrality index is high (at least 2), reflecting their hidden 
yet significant role in the region. Examples of hidden places include Lipsko, Przy-
sucha, and Podkowa Leśna.

To be classified as a hidden central place, a city must combine the characteristics 
of both central and hidden places. These cities have enough centrality to influence 
surrounding areas (centrality index ≥ 3) and maintain a relatively small population 
(population-adjusted centrality index ≥ 2), making them hidden within the urban 
system. Wołomin, Grodzisk Mazowiecki, and Wyszków are examples of such cities, 
showcasing the complexity of centrality where functional importance outweighs 
population size in determining regional significance.

The article comprises five sections, including this introduction. Section 2 reviews 
the literature on central places and the measurement of centrality. Section 3 details 
the methodology (synthetic indicator based on a non-model method) and data 
sources (e.g., Local Data Bank of Statistics Poland). Section 4 explores the results 
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of the analysis, namely centrality index scores and population-adjusted centrality 
index scores. Section 5 concludes the study and provides implications of the results.

2.  Literature Review
The central place theory originated from the seminal works of Christaller (1966) 

in the 1930s. There have been numerous explorations and expansions of this theory 
through the decades. Christaller’s contributions have been acknowledged by many 
influential economic studies such as those by Arthur (1994), Hall (2014), Krugman 
(1991), and Smith (2008).

Boussauw, van Meeteren and Witlox (2014) look at the central place theory 
through the lens of the home-school distance data for Belgium. Peredo and 
Chrisman (2006) show how local community-based enterprises can strengthen 
growth in poor neighborhoods. Davies (1968) puts forward a concept of central 
place morphology, where cities and their buildings evolve with the additions of new 
commercial activities. According to Siddall (1961), the crucial measure of centrality 
is the employment in wholesale trade, as a city with a high wholesale / retail ratio 
is engaging in trade with numerous clients from surrounding areas. Nowosielska 
(1992) provides an extended theoretical overview of Christaller’s theory. Castells 
and Hall (1994) explore the concept of technopoles, local technology centres that 
serve as engines of growth for high-tech industries and overall economic develop-
ment. Fleming and Hayuth (1994) look at the combination of traffic in transport 
networks: passengers for airports and containers for seaports. Naess (2012) reviews 
the high impact of urban areas on travel. The central place theory incorporates 
accessibility by organising settlements in a hierarchical and hexagonal pattern, 
ensuring efficient access to goods and services. The proximity and ease of reaching 
central places depend on transportation networks, with lower-order centres offering 
more frequent access to basic services and higher-order centres providing special-
ised services at greater distances.

A valid criticism of the central place theory is that it only describes reality and 
does not explore the in-depth causal relationship (Fujita, Krugman & Venables, 
1999). Bird (1973) underscores that seaport cities’ centrality tends to be underrated 
in the classical approach. Derudder and Witlox (2004) state that the classic central 
place theory is unable to adequately model globalisation, which caused a shift from 
manufacturing and local trade to knowledge creation, services, and international 
inter-city flows.

A rising trend in urban studies is the use of network analysis to calculate various 
centralities and identify central places. An early example of this notion is the article 
by Irwin and Hughes (1992). A study by Neal (2011) shows that the functional 
networks now dominate the urban landscape of the United States in lieu of the size- 
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-based hierarchies. Tsiotas and Polyzos (2015) use network analysis to examine the 
commuting and road transportation networks in Greece, while Gonçalves, Portugal 
and Nassi (2009) analyse railway networks in Brazil.

There is a growing notion of mid-size and small cities’ importance for eco-
nomic development (Bell & Jayne, 2009; Dijkstra, Garcilazo & McCann, 2013). 
The previous studies on the topic include those by Jamal (2018) for mid-sized cities 
in Canada, Audretsch, Belitski and Desai (2015) for various European cities of all 
sizes, Fahmi et al. (2014) for small and mid-sized cities in Indonesia, Véron (2010) 
for small cities in India, Erickcek and McKinney (2006) for small and mid-sized 
cities in the United States, Henríquez, Azócar and Romero (2006) for mid-sized 
cities in Chile, and van Dijk and Mingshun (2005) for mid-sized cities in China. 
Our article seeks to accentuate the role played by small and mid-sized urban areas 
by looking at the centrality of cities with various population sizes.

Both centrality and synthetic indicators have an important place in economic 
literature. Davies (1967) calculates a synthetic centrality index for the area of South 
Wales around Pontypridd. Berry and Garrison (1958) calculate one for Snohomish 
County, Washington. Brush’s (1953) research encompasses southwestern Wisconsin. 
Bracey (1953) calculates a service-based centrality index for Somerset. He later 
expanded his index to other counties of the United Kingdom (Bracey, 1956). Preston 
(1971) computes a monetary centrality index for the Pacific Northwest region, using 
the value of sales and services, median income, and consumption. Zhong et al. 
(2017) construct a centrality index based on density (concentration of activities) 
and diversity (how mixed the activities are) using travel survey data for Singapore. 
In their overview of creative cities, Lewis and Donald (2010) find that synthetic 
indicators usually tend to favour big cities over small cities. Mokhtarian (1998) 
uses a synthetic indicator in the study of how remote work changes travel patterns. 
Taylor, Hoyler and Verbruggen (2010) extend central place theory to incorporate 
flows (central flow theory), in which the focus is not on the cities but rather on 
the business networks connecting them. Capello (2000) shows the positive impact 
of externalities in cooperative networks of cities. For regions of Poland, Gwosdz 
(2004), Mularczyk (2014), and Sokołowski (1999) calculate centrality indices for 
Upper Silesia, Świętokrzyskie voivodeship, and small settlements, respectively. 
Sokołowski (2006) also made a significant contribution to the study of urban 
systems in Poland by analysing the functional hierarchy of cities and the structure of 
their central activities. Additionally, Biderman and Kamiński (1993) examined the 
role of Poznań in the regional redistribution of population, also contributing to the 
body of research on the central functions of cities. Further applications of synthetic 
indicators based on Polish data include capital markets (Dmitruk & Gawinecki, 
2017) and demographics (Mastalerz-Kodzis & Pośpiech, 2015).
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3.  Methodology and Data
Synthetic indicators based on a non-model method are a useful tool for com-

paring relatively similar objects when their description requires consideration of 
multiple diagnostic variables. Most commonly, it is achieved through classification. 
Such indicators are an example of the application of multidimensional comparative 
analysis. In contrast to the model method, the non-model method construction does 
not require a comparison with the model. Its simple design makes it possible to com-
pare objects with both stimulant, destimulant, and nominant descriptor variables. 
This necessitates a process of transformation of variables and unification of their 
nature in the first place (Panek, 2009, p. 33). A simple formula based on a weighted 
arithmetic mean can be used in the construction of a synthetic indicator based on 
a non-model method (Panek, 2009, p. 137). The identified diagnostic variables can 
have the same or different weights depending on their importance for the descrip-
tion of the object (Panek, 2009, p. 32). Such indicators can be normalised and take 
values within a certain range, usually from 0 to 1, from 0 to 10, or from 0 to 100. 

We calculate the value of a centrality index (C) for 89 cities in Mazowieckie 
voivodeship [województwo mazowieckie] using data for 32 central activities (inde-
pendent variables). For simplicity, we use the Polish spelling for the names of all the 
cities other than Warsaw [Warszawa]. Our centrality index is a synthetic indicator 
based on a non-model method. Since every one of the central activities we chose has 
a positive impact on the centrality score, the following simple Min-Max normalisa-
tion has been utilised in the preparation of the data (Kukuła, 1999, pp. 7, 16; Panek, 
2009, p. 39; Patro & Sahu, 2015, p. 20): 

	 max min
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where vij is the normalised variable of central activity j for city i, and x is the original 
data. Normalisation provides us with variables with a range of values [0, 1]. Every 
variable is then multiplied by 100, which gives us 32 variables with a range of values 
between 0 (for the city / cities with the lowest score) and 100 (for the city / cities with 
the highest score).

Next, we calculate weights for every variable (central activity), which tells us 
how important they are for the centrality of the cities. The weight for every variable 
is taken from the following equation (Gwosdz, 2004, p. 18; Mularczyk, 2014, p. 384; 
Sokołowski, 1999, p. 298):
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where wj is the weight for variable j, mj is the number of cities where variable j is 
higher than 0, m is the total number of analysed cities. The weight of a variable 
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is directly proportional to its rarity as a central activity (the number of cities where 
the variable equals 0). Since variables have been Min-Max normalised, the lowest 
possible weight is 1.12 (when an activity is present in every city but one) and the 
highest possible weight is 98.88 (when an activity is absent in every city but one).

Finally, the centrality index is calculated using the following equation (Davies, 
1967, p. 63; Sokołowski, 1999, p. 298; Gwosdz, 2004, p. 18; Mularczyk, 2014, p. 385):
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where Ci is the value of the centrality index for city i, wj is the weight for variable j, 
k is the number of analysed central activities (variables higher than 0) in a given 
city, v is the number of all analysed central activities (total variables). After calcu-
lating all the weights (Table 2) we can estimate the weighted average for every city. 
We multiply the 32 normalised variables for a city by the 32 calculated weights, 
sum up the results, and then divide the sum by the sum of all weights. The result 
is the centrality index (full results for every city are available in Table A.1 attached 
in the Appendix). Additionally, we calculate a simple index of the population 
(Warsaw = 100) to compare the centrality of a city (as measured by our centrality 
index) to its size. Population-adjusted centrality index is centrality index divided by 
population index: Values higher than 1 suggest that a city’s centrality is higher than 
its size might suggest, and values lower than 1 suggest the inverse. 

The data comes from the most recent available year (mostly from 2018), but for 
the cases where such data is not available (e.g., it is not updated annually or it is no 
longer updated for cities), we take older data as long as it is available for every city in 
that period. Most of the data used in this article, including cities’ population, come 
from Local Data Bank, Statistics Poland (bdl.stat.gov.pl) [Bank Danych Lokalnych]; 
other data sources are as indicated in Table 1.

Table 1. Central Activities (Variables) and Data Sources

Category Central Activity 
(Variable) Source Description

Public 
administration

1.1 – police bip.gov.pl The number of police headquarters 
of various levels (e.g., district, national), 
2020

1.2 – courts bip.gov.pl The number of courts, excluding courts 
of appeals and the Supreme Court, 2020

1.3 – tax and 
civic registry 
offices

dane.gov.pl, 
podatnik.info

The number of tax and civic registry 
offices, 2020
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Category Central Activity 
(Variable) Source Description

Culture and arts 2.1 – museums, 
theatres, phil-
harmonics, and 
operas

bdl.stat.gov.pl, 
baza-firm.com.pl

The number of museums, theatres, 
philharmonics, and operas, 2018–2020

2.2 – public 
libraries and 
community 
centres

bdl.stat.gov.pl The number of public libraries and com-
munity centres, 2018

2.3 – concerts 
and festivals

bdl.stat.gov.pl The number of concerts and festivals 
(mass gatherings), 2019

2.4 – cinemas bdl.stat.gov.pl The number of cinemas, 2018
Healthcare 3.1 – general 

hospitals
bdl.stat.gov.pl The number of general hospitals, 2003 

(data discontinued for cities)
3.2 – clinics bdl.stat.gov.pl The number of clinics [przychodnie], 

2018
3.3 – pharmacies bdl.stat.gov.pl The number of pharmacies, 2018

Public interest 
and education

4.1 – hotels bdl.stat.gov.pl The number of hotels (any standard), 
2019

4.2 – sports 
stadiums

bdl.stat.gov.pl The number of sports stadiums, 2018

4.3 – higher 
education 
institutions

bdl.stat.gov.pl, 
rgsw.edu.pl

The number of higher education institu-
tions [uczelnie], 2018–2020

4.4 – general 
secondary 
education 
institutions

bdl.stat.gov.pl The number of general secondary 
education institutions [szkoły ogólno- 
kształcące], 2018

Organisations 5.1 – associa-
tions, etc.

ekrs.ms.gov.pl The number of associations and founda-
tions of various kind [stowarzyszenia, 
inne organizacje społeczne i zawodowe, 
fundacje, ZOZ], 2020

5.2 – foundations 
under Ministries: 
of Environment, 
of Climate, of 
National Defence

dane.gov.pl The number of foundations under the 
Ministry of Environment, Ministry of 
Climate, Ministry of National Defence, 
2020

5.3 – sports clubs bdl.stat.gov.pl The number of sports clubs of various 
levels, 2018

Table 1 cnt’d
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Category Central Activity 
(Variable) Source Description

Retail trade 6.1 – supermar-
kets

bdl.stat.gov.pl The number of supermarkets, 2018

6.2 – hypermar-
kets

bdl.stat.gov.pl The number of hypermarkets, 2018

6.3 – permanent 
and seasonal 
markets

bdl.stat.gov.pl The number of permanent and seasonal 
markets (including stands), 2018

6.4 – gas stations bdl.stat.gov.pl The number of gas stations, 2003 
(data discontinued for cities)

Professional 
services

7.1 – construction 
companies

baza-firm.com.pl The number of construction companies, 
2020

7.2 – energy 
companies

stat.gov.pl The number of energy companies 
(Sekcja D, PKD), 2019

7.3 – finance 
and insurance 
companies

stat.gov.pl The number of finance and insurance 
companies (Sekcja K, PKD), 2019

7.4 – consulting, 
scientific, 
and technical 
companies

stat.gov.pl The number of consulting, scientific, and 
technical companies (Sekcja M, PKD), 
2019

Labour market 8.1 – commuting 
to work: arrivals

bdl.stat.gov.pl The number of persons commuting 
to a city, 2011 (data from National Census 
of 2011)

8.2 – commuting 
to work: balance

bdl.stat.gov.pl The balance of the number of persons 
commuting to and from a city, 2011 
(data from National Census of 2011)

8.3 – employ-
ment

bdl.stat.gov.pl Total employment, 2018

Transport 9.1 – taxis bdl.stat.gov.pl The number of officially licensed taxis 
registered in the city, 2018

9.2 – postal 
offices

bdl.stat.gov.pl The number of post offices, 2000 
(data discontinued for cities)

9.3 – Park 
& Ride

bdl.stat.gov.pl The number of Park & Ride car-parks 
[system Parkuj i Jedź], 2018

9.4 – railway 
stations

koleo.pl The number of railway stations 
(Polish State Railways [Polskie Koleje 
Państwowe]), 2020

Source: the authors.

Table 1 cnt’d
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4.  Results
Table 2 shows the results of the weight calculation for each variable. Immedi-

ately, an intuitive solution would be to remove the variables with the lowest weight. 
However, this makes the centrality index very unreliable for the smallest cities, 
where the central activities with high weights might not occur at all. Centrality 
scores of the cities in the lowest deciles of the rank depend in large part on these 
seemingly unimportant variables. Since the official administrative designation 
of Poland recognises only cities and villages, our data represent a wide spectrum 
of settlements that in other studies on central places would be considered cities, 
towns, or hamlets. Thus, we believe that the study warrants the inclusion of all 
variables. However, for future studies of similarly-sized settlements, a version of 
the index where only several central activities with the highest weights are chosen 
would be accurate and much easier to calculate.

Table 2. Weights

Variable Weight Variable Weight Variable Weight Variable Weight
1.1 59.55 3.2 1.12 5.3 6.74 7.4 1.12
1.2 62.92 3.3 1.12 6.1 4.49 8.1 1.12
1.3 58.43 4.1 50.56 6.2 82.02 8.2 1.12
2.1 59.55 4.2 21.35 6.3 2.25 8.3 1.12
2.2 5.62 4.3 84.27 6.4 5.62 9.1 24.72
2.3 43.82 4.4 16.85 7.1 40.45 9.2 2.25
2.4 51.69 5.1 1.12 7.2 34.83 9.3 80.90
3.1 51.69 5.2 76.40 7.3 1.12 9.4 42.70

Source: the authors’ own calculations based on data from Table 1.

Fig. 1. Centrality Index
Source: the authors’ own calculations based on data from Table 1.
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Figure 1 visualises the centrality index for all the cities, Figure 2 presents ranks 
2–45, and Figure 3 shows ranks 46–89. The key takeaway from the results of our 
centrality index is that Mazowieckie voivodeship is extremely centralised around 
Warsaw, to the point where the entire region could be considered its hinterlands in 
the traditional nomenclature.

Fig. 2. Centrality Index, Ranks 2–45
Source: the authors’ own calculations based on data from Table 1; also available in Szczech-Pietkiewicz, 
Radło & Tomeczek (2022, p. 64).

Fig. 3. Centrality Index, Ranks 46–89
Source: the authors’ own calculations based on data from Table 1; also available in Szczech-Pietkiewicz, 
Radło & Tomeczek (2022, p. 65).
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Figure 4 and Figure 5 give unweighted averages for central activities included in 
the nine categories – the former is concerned with cities with the highest centrality 
index (excluding Warsaw, which makes the data easier to visualise) and the latter 
with cities with the highest population-adjusted centrality index.

Fig. 4. Unweighted Averages for Categories, Cities with Highest Centrality Index 
(Excluding Warsaw)
Source: the authors’ own calculations based on data from Table 1.

Fig. 5. Unweighted Averages for Categories, Cities with the Highest Population-adjusted 
Centrality Index
Source: the authors’ own calculations based on data from Table 1.
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Table 3. Central Places, Hidden Places, and Hidden Central Places of Mazowieckie Voivodeship

Central Places 
(Centrality Index ≥ 3)

Hidden Places 
(Population-adjusted Centrality 

Index ≥ 2)

Hidden Central Places 
(Central Places ∩ Hidden 

Places)
Warsaw  100.00
Radom  10.43
Płock  7.77
Siedlce  5.86
Legionowo  5.12
Wołomin  5.11
Żyrardów  4.41
Grodzisk Mazowiecki  4.33
Mińsk Mazowiecki  4.25
Ostrołęka  4.22
Sochaczew  3.99
Pruszków  3.45
Wyszków  3.34
Piaseczno  3.28
Ciechanów  3.14
Otwock  3.00

Lipsko  7.05
Przysucha  6.98
Podkowa Leśna  6.30
Zwoleń  5.67
Łosice  4.39
Maków Mazowiecki  4.22
Węgrów  3.84
Żuromin  3.65
Szydłowiec  3.46
Białobrzegi  3.40
Grójec  3.08
Radzymin  2.79
Sierpc  2.75
Kozienice  2.70
Wyśmierzyce  2.63
Gostynin  2.53
Garwolin  2.53
Pułtusk  2.51
Sokołów Podlaski  2.48
Przasnysz  2.48
Grodzisk Mazowiecki  2.45
Wołomin  2.44
Płońsk  2.30
Wyszków  2.21
Mrozy  2.13
Ostrów Mazowiecka  2.06
Ożarów Mazowiecki  2.04

Wołomin
Grodzisk Mazowiecki
Wyszków

Source: the authors’ own calculations based on data from Table 1; also available in Szczech-Pietkiewicz, 
Radło & Tomeczek (2022, p. 67).

Table 3 represents the central places, hidden places, and hidden central places 
that we have identified during our research. The cities of interest, in light of the 
central place theory, can be grouped into three types: 16 central places (cities with 
centrality index ≥ 3), 27 hidden places (cities with population-adjusted centrality 
index ≥ 2), and three hidden central places (cities classified as both central places 
and hidden places). By far, the most important central place is Warsaw (100.00), 
distantly followed by Radom (10.43), Płock (7.77), Siedlce (5.86), Legionowo (5.12), 
and Wołomin (5.11).
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The centrality index reflects a city’s ability to provide goods and services to 
surrounding areas; thus, a higher score indicates a stronger influence over its region. 
For example, Warsaw’s centrality index score means it is the dominant city, serving 
as the main hub for the entire region, whereas Radom’s much lower score shows that, 
while still important, its influence is significantly smaller compared to Warsaw. The 
list of hidden places includes cities like Lipsko (7.05), Przysucha (6.98), Podkowa 
Leśna (6.30), Zwoleń (5.67), Łosice (4.39), and Maków Mazowiecki (4.22). Similarly, 
within the hidden places category, higher population-adjusted centrality index scores 

Fig. 6. Centrality Map (Size: Centrality Index, Colour: Population-adjusted Centrality Index, 
Left Labels: Centrality Index ≥ 5, Right Labels: Population-adjusted Centrality Index ≥ 3)
Source: the authors’ own calculations based on data from Table 1.

Fig. 7. Centrality Maps, Excluding Warsaw (Size: Centrality Index, Colour: Hidden Central 
Places, Labels: Hidden Central Places)
Source: the authors’ own calculations based on data from Table 1.
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indicate a stronger functional significance relative to the city’s population size. 
Finally, there are three hidden central places, which combine the characteristics of 
central places and hidden places: Wołomin, Grodzisk Mazowiecki, and Wyszków. 
The context for drawing implications of our study is also given by Sokołowski 
(2005), who distinguishes centrality as the exogenous component of employment 
and nodality as a broader concept that includes both centrality and local consump-
tion (endogenous employment). While centrality measures a city’s external influ-
ence, nodality provides a more comprehensive view of a city’s overall economic 
function. In our study, we focus on centrality as a regional influence measure, but 
future research should incorporate nodality to better capture the economic roles of 
smaller cities, especially those with strong local consumption.

Figure 6 and shows a centrality map where nodes representing cities are sized 
according to their centrality index and coloured according to their population- 
-adjusted centrality index; the graph on the right is based on the same data, but 
Warsaw is excluded to better accentuate the differences between other cities. Labels 
are visible for nodes above a certain threshold. Lastly, Figure 7 explores the location 
of the three hidden central places identified in this research. Nodes representing 
cities are sized according to their centrality index, and the green color and labels 
indicate hidden central places. The full results for 89 cities in Mazowieckie voivode-
ship are presented in Table A.1 attached in the Appendix.

5.  Discussion of Results
This section is organised around three research questions to examine the 

findings of the centrality index. The discussion integrates these findings with the 
existing literature to highlight theoretical and practical implications. The results 
identify three categories of cities based on the centrality index: 16 central places, 
27 hidden places, and three hidden central places [RQ1]. The dominance of Warsaw 
is evident, with its perfect centrality index score of 100, far surpassing other cities 
such as Radom, Płock, and Siedlce. These cities, alongside smaller centres like 
Wołomin and Legionowo, serve as key central places in the region.

The hidden places, including cities such as Lipsko, Przysucha, and Podkowa 
Leśna, demonstrate high population-adjusted centrality scores. These cities, despite 
their smaller size, provide important regional services and function as crucial 
“hidden” hubs within their local economies. This supports the literature that high-
lights the growing importance of mid-sized and smaller cities in regional develop-
ment (Bell & Jayne, 2009; Dijkstra, Garcilazo & McCann, 2013).

Hidden central places – cities like Wołomin, Grodzisk Mazowiecki, and 
Wyszków – are unique because they combine high centrality and population- 
-adjusted scores. These cities play a dual role, serving both as central hubs and 
as hidden places relative to their size, reinforcing the concept that functional 
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significance can surpass population size in determining a city’s influence (Lewis 
& Donald, 2010).

The centrality index offers a powerful tool for identifying key urban centres 
that should be prioritised for regional policy interventions [RQ2]. In the case of 
Mazowieckie voivodeship, the overwhelming centrality of Warsaw reflects 
a monocentric structure, which can lead to regional inequalities. Policies aimed at 
decentralising some of the region’s functions could benefit hidden central places 
like Grodzisk Mazowiecki and Wołomin, which are well-positioned to take on addi-
tional economic activities.

The literature on regional development (Capello, 2000; Neal, 2011) suggests that 
mid-sized and smaller cities can relieve pressure from dominant urban centres by 
acting as secondary growth hubs. The identification of hidden places and hidden 
central places supports this notion, as cities like Lipsko and Przysucha, despite their 
small size, could play a larger role in regional economic strategies through targeted 
investments.

The findings support the continued relevance of the central place theory 
in understanding regional development, particularly in its application to the 
Mazowieckie voivodeship [RQ3]. The hierarchical structure of cities identified in 
this study – central places, hidden places, and hidden central places – aligns with the 
traditional framework of central place theory, where larger cities provide a broader 
range of services to surrounding areas.

However, the concept of hidden places introduces a modern adaptation to 
Christaller’s theory, as it reflects the functional importance of cities that might 
not traditionally be recognised as central places. This is in line with contemporary 
urban studies, which highlight the increasing significance of smaller cities and their 
functional roles (Derudder & Witlox, 2004). Additionally, Sokołowski (2005) intro-
duces the idea of nodality, a broader concept that includes both centrality and local 
consumption, offering a more comprehensive view of a city’s economic role.

The centrality index reveals the hierarchical structure of cities in Mazowieckie 
voivodeship, with Warsaw’s dominance and the presence of important hidden 
places and hidden central places. The findings suggest that decentralisation policies 
focusing on these hidden centres could contribute to more balanced regional devel-
opment. Christaller’s central place theory remains a useful framework, but future 
research should integrate concepts such as nodality to better capture the complexi-
ties of modern urban systems.

6.  Summary and Policy Implications
The article explores the regional development of Mazovia in the context of 

Christaller’s central place theory. We calculate the value of the centrality index 
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revealing the central and hidden places in Mazowieckie voivodeship. The proposed 
centrality index is a synthetic indicator based on a non-model method. The popu-
lation-adjusted version of the centrality index indicates which cities overperform 
compared to their size (values higher than 1) and which cities underperform (values 
lower than 1). The centrality index can be used to identify cities that are important 
for regional development. Especially the population-adjusted centrality index is 
useful for the identification of the hidden centres of urban activity. As expected, and 
in line with the central place theory, the index scores show the overwhelming role 
of Warsaw in the regional economy of the Mazowieckie voivodeship. The devised 
method can be used in the analysis of different regions.

The analysis identifies three types of cities that are of interest in light of the 
central place theory: 16 central places (centrality index ≥ 3), 27 hidden places 
(population-adjusted centrality index ≥ 2), and three hidden central places (classi-
fied as both central places and hidden places). The regional supremacy of Warsaw 
is visible in its perfect centrality index score; other central places include Radom 
(10.43), Płock (7.77), Siedlce (5.86), Legionowo (5.12), and Wołomin (5.11). Hidden 
places are exemplified by Lipsko (7.05), Przysucha (6.98), Podkowa Leśna (6.30), 
Zwoleń (5.67), Łosice (4.39), and Maków Mazowiecki (4.22). Wołomin, Grodzisk 
Mazowiecki, and Wyszków are classified as the three hidden central places of the 
Mazowieckie voivodeship.

The research contributes to the understanding of the regional development of 
Mazovia and the practical applications of the central place theory. Hidden central 
places can be crucial for the future growth of the region. These cities could poten-
tially take on the role of local growth centres in Mazovia. The dominant role of 
Warsaw is not going to be challenged, but if the hidden centres were to be suffi-
ciently supported by the government, they might disperse geographically some of 
the crucial functions in a more sustainable, inclusive, and accessible way.

In terms of policy implications, the centrality index provides a valuable tool for 
identifying cities that could be targeted for investment to alleviate the over-reliance 
on Warsaw. By supporting hidden central places and smaller urban hubs, regional 
development can become more balanced, inclusive, and sustainable. This study 
affirms the continued relevance of Christaller’s central places but also suggests the 
need for integrating modern concepts such as nodality to capture the full scope 
of a city’s economic role. Future research should explore the interplay between 
centrality, nodality, and local economic functions, particularly in the context of 
smaller and mid-sized cities, to inform more comprehensive regional development 
policies.
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Appendix
Table A.1. Centrality Index

Rank City Centrality Index
(0–100)

Population- 
-adjusted Centrality 

Index

Population Index 
(Warsaw = 100)

1 Warsaw 100.00 1.00 100.00
2 Radom 10.43 0.88 11.89
3 Płock 7.77 1.16 6.72
4 Siedlce 5.86 1.33 4.40
5 Legionowo 5.12 1.68 3.04
6 Wołomin 5.11 2.44 2.09
7 Żyrardów 4.41 1.96 2.25
8 Grodzisk Mazowiecki 4.33 2.45 1.77
9 Mińsk Mazowiecki 4.25 1.85 2.29
10 Ostrołęka 4.22 1.44 2.93
11 Sochaczew 3.99 1.95 2.05
12 Pruszków 3.45 0.99 3.47
13 Wyszków 3.34 2.21 1.51
14 Piaseczno 3.28 1.21 2.71
15 Ciechanów 3.14 1.26 2.48
16 Otwock 3.00 1.19 2.52
17 Nowy Dwór Mazowiecki 2.91 1.81 1.61
18 Grójec 2.89 3.08 0.94
19 Płońsk 2.86 2.30 1.24
20 Sierpc 2.77 2.75 1.01
21 Pułtusk 2.75 2.51 1.09
22 Mława 2.73 1.55 1.76
23 Węgrów 2.72 3.84 0.71
24 Sokołów Podlaski 2.64 2.48 1.07
25 Gostynin 2.64 2.53 1.04
26 Ostrów Mazowiecka 2.59 2.06 1.26
27 Kozienice 2.59 2.70 0.96
28 Garwolin 2.50 2.53 0.99
29 Zwoleń 2.46 5.67 0.43
30 Przasnysz 2.39 2.48 0.97
31 Maków Mazowiecki 2.31 4.22 0.55
32 Przysucha 2.28 6.98 0.33
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Rank City Centrality Index
(0–100)

Population- 
-adjusted Centrality 

Index

Population Index 
(Warsaw = 100)

33 Szydłowiec 2.27 3.46 0.66
34 Lipsko 2.16 7.05 0.31
35 Radzymin 2.02 2.79 0.72
36 Żuromin 1.81 3.65 0.50
37 Marki 1.78 0.93 1.91
38 Łosice 1.74 4.39 0.40
39 Podkowa Leśna 1.37 6.30 0.22
40 Ożarów Mazowiecki 1.33 2.04 0.65
41 Białobrzegi 1.32 3.40 0.39
42 Ząbki 1.02 0.49 2.06
43 Błonie 1.01 1.46 0.69
44 Brwinów 0.77 1.01 0.76
45 Sulejówek 0.75 0.68 1.11
46 Góra Kalwaria 0.70 1.03 0.68
47 Pionki 0.66 0.65 1.02
48 Łomianki 0.60 0.63 0.95
49 Józefów 0.56 0.48 1.16
50 Warka 0.56 0.83 0.67
51 Kobyłka 0.55 0.41 1.33
52 Zielonka 0.50 0.50 0.99
53 Tłuszcz 0.49 1.06 0.46
54 Tarczyn 0.46 1.99 0.23
55 Łochów 0.46 1.19 0.38
56 Nasielsk 0.45 1.04 0.43
57 Mrozy 0.43 2.13 0.20
58 Iłża 0.42 1.57 0.27
59 Konstancin-Jeziorna 0.38 0.40 0.96
60 Raciąż 0.37 1.50 0.25
61 Pilawa 0.36 1.38 0.26
62 Piastów 0.36 0.28 1.27
63 Nowe Miasto nad Pilicą 0.33 1.56 0.21
64 Kałuszyn 0.32 1.99 0.16
65 Serock 0.30 1.22 0.25
66 Milanówek 0.30 0.33 0.92

Table A.1 cnt’d
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Rank City Centrality Index
(0–100)

Population- 
-adjusted Centrality 

Index

Population Index 
(Warsaw = 100)

67 Różan 0.29 1.91 0.15
68 Mszczonów 0.29 0.81 0.36
69 Glinojeck 0.26 1.54 0.17
70 Łaskarzew 0.24 0.88 0.27
71 Skaryszew 0.23 0.95 0.24
72 Halinów 0.22 1.02 0.21
73 Kosów Lacki 0.21 1.75 0.12
74 Wyszogród 0.20 1.40 0.15
75 Chorzele 0.18 1.04 0.18
76 Mordy 0.18 1.82 0.10
77 Gąbin 0.17 0.75 0.23
78 Żelechów 0.15 0.70 0.22
79 Drobin 0.15 0.92 0.16
80 Karczew 0.15 0.27 0.56
81 Sanniki 0.14 1.25 0.11
82 Wyśmierzyce 0.13 2.63 0.05
83 Bieżuń 0.08 0.72 0.10
84 Zakroczym 0.05 0.29 0.18
85 Mogielnica 0.05 0.40 0.13
86 Brok 0.04 0.35 0.11
87 Myszyniec 0.03 0.17 0.19
88 Czerwińsk nad Wisłą 0.03 0.49 0.06
89 Lubowidz 0.02 0.18 0.09

Source: the authors’ own calculations based on data from Table 1; also available in Szczech-Pietkiewicz, 
Radło & Tomeczek (2022, pp. 62–63).

Table A.1 cnt’d



KREM, 2026, 1(1011): 69–85
ISSN 1898‑6447
e‑ISSN 2545‑3238
https://doi.org/10.15678/krem.18721

1 (1011)Krakow Review of Economics and Management
Zeszyty Naukowe 2026Uniwersytet Ekonomiczny w Krakowie

Artificial Intelligence-induced 
Transformation of the Value Creation 
Paradigm in the Economy

Jan Rymarczyk

WSB Merito University Poznan, Powstańców Wielkopolskich 5, 61-895, Poznań, Poland, 
e-mail:jan.rymarczyk@wsb.merito.pl, ORCID: https://orcid.org/0000-0003-4701-439X

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 License 
(CC BY 4.0); https://creativecommons.org/licenses/by/4.0/

Suggested citation: Rymarczyk, J. (2026). Artificial Intelligence-induced Transformation of the Value 
Creation Paradigm in the Economy. Krakow Review of Economics and Management / Zeszyty Naukowe 
Uniwersytetu Ekonomicznego w Krakowie, 1(1011), 69–85. https://doi.org/10.15678/krem.18721

A B S T R A C T

Objective: The objective of the article is to determine how artificial intelligence (AI) influences 
and can influence changes in the value-creation model in the economy.
Research Design & Methods: The article is theoretical and conceptual, based on a literature 
review and the author’s knowledge and reflections.
Findings: The author formulates and verifies the hypothesis that AI gradually, consistently, and 
significantly increases enterprises’ potential for value creation.
Implications / Recommendations: Replacing people with robots will increase work efficiency, 
accelerate economic growth, and improve people’s quality of life. However, there is also the 
flip side. AI may cause mass unemployment and the polarisation of income within and between 
countries. AI-based cyberattacks may paralyse societies. Although the reality of AI becoming 
a general-purpose technology is quite distant, it is necessary not only to monitor and support its 
development but also to take actions to limit its potential adverse effects.
Contribution: The article comprehensively presents the implementation processes of various AI 
devices at individual stages of the value creation chain, i.e., supply, production, distribution and 
communication with customers, highlighting their positive effects as well as the threats. On this 
basis, it recommends actions to mitigate the potential adverse effects of AI implementation. 
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It presents the significant cognitive value of the phenomenon, which will radically change not 
only the paradigm of value creation but also the functioning of societies as a whole.
Article type: original article.
Keywords: paradigm, value creation, artificial intelligence, Industrial Revolution 4.0.
JEL Classification: L2.

1.  Introduction
Artificial intelligence is widely regarded as a breakthrough technology that will, 

in the next few decades, radically change the functioning of societies. Its importance 
is comparable to the use of steam in the first, electricity in the second, and micro-
processors in the third of the industrial revolutions.

The term “artificial intelligence” (AI) is attributed to John McCarthy, who, at the 
turn of the 1950s, described it as “the science and engineering of making intelligent 
machines” (Peart, 2020). Currently, it is defined as computer systems capable of 
performing tasks that usually require human intelligence, such as observing the 
environment, learning, understanding, thinking, reasoning, planning and making 
decisions (Abrardi, Cambini & Rondi, 2019; Roy, Vertesy & Damioli, 2020). 
Its construction draws on achievements from many fields of knowledge, primarily 
mathematics, logic, engineering, computer science, biology, neuroscience, linguis-
tics, psychology, and philosophy.

There is a distinction between narrow (weak) AI, general (strong) AI and 
superintelligence (Joshi, 2019; Ray & Seamans, 2019; Coombs et al., 2020; Collins 
et al., 2021). The first is software that uses highly complex algorithms to determine 
action patterns from the data provided and predict how certain phenomena will 
unfold in the future. This type of AI can match and exceed human intelligence, 
albeit only in specific cases, such as solving equations or playing chess. Systems 
based on narrow intelligence may also recognise speech and faces, analyse images, 
translate texts, compose music, prepare financial statements, or operate devices 
such as the Internet of Things, advanced robots, drones, driverless cars, and other 
devices at various stages of value creation. The concept of general artificial intel-
ligence refers to software that can perceive, understand, learn, and perform other 
functions at a human level. It is a system programmed to solve problems without 
human intervention. It is equivalent to being classified as “machines with the ability 
to understand and empathise.” The third type, superintelligence, is a form of intel-
ligence that exceeds human intelligence in every respect. It is the highest level of 
intelligence, not yet present on Earth, and it possesses self-awareness. If it comes 
into being, it will have incomparably greater memory capabilities for analysing data 
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and processes, and for predicting and making optimal decisions across all fields of 
human activity. Achieving this is the subject of intense research, and many scien-
tists, offering different time horizons, claim it will arrive in quite a distant future. 
However, there is no shortage of sceptics questioning its possibility. Still, there is no 
doubt that the development of AI in companies will radically change the paradigm 
of their value creation, making it far more effective than the traditional one.

2.  Literature Review
2.1.  Development of Artificial Intelligence

There is a consensus among scientists that the development of artificial 
intelligence has become possible thanks to (Manyika et al., 2016; Ernst, Merola 
& Samaan, 2018; Manyika & Bughin, 2018): 

– the development and widespread application of digital communication devices, 
such as the Internet and “cloud computing,” that have enabled the collection, anal-
ysis and use of big data sets necessary for the functioning of AI;

– a drastic decrease in the cost of digital technologies; in this way, the barrier 
for small technological companies (startups) to enter this sphere has been reduced;

– the ability to acquire a massive amount of data, available for processing by 
software neural networks;

– innovations in the field of adaptation of neural networks, sensors, machine 
vision, algorithmic navigation, mapping and satellite technology, e.g., LIDAR1, etc. 
devices.

Paradoxically, the digital development of small businesses has led to the emer-
gence of new forms of industrial concentration in the shape of eco-platforms such as 
Apple, Amazon, Facebook, Google, Baidu and many others that may be compared 
to industrial and commercial giants such as General Motors, General Electric, 
Bosch, Dunlop, Philips, Coca-Cola, Ford, Hewlett Packard, Daimler-Benz, Unilever, 
Toyota, Wal-Mart and many others.

Contemporary research on AI and its applications concerns mainly two funda-
mental areas of its functioning: autonomous robots and artificial neural networks 
(Cockburn, Henderson & Stern, 2017; Chui, Manyika & Miremadi, 2018). The most 
spectacular examples of the first application include industrial robots, i.e., preci-
sion devices programmed to perform specific tasks. They have a certain degree 
of operational autonomy within a defined environment. Specific types of robots 
are used in car communication (driverless cars), in aviation (drones), in medicine 
(robots supporting medical procedures, the so-called telemanipulators, for research 

1  LIDAR (Light Detection and Ranging) is a device that is a fusion of laser and telescope. It has 
been applied in meteorology, seeking for objects on land and the environment protection, to name 
a few.
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purposes, often in an environment unfriendly to humans (e.g., space exploration), 
for military purposes, in training, entertainment, in care for the elderly and disa-
bled, etc. Highly complex devices, still in the research phase, include nanorobots 
that interact with nanoscale objects with nanometre precision. Their application in 
medicine, for example, may significantly prolong human life or even make them 
immortal.

In turn, artificial neural networks involve hardware and software that operate 
on principles similar to those of neurons in the human brain. They consist of 
many layers of neurons that sequentially receive input data, process it, and pass it 
to the last layer as output. They have an extensive range of applications, including 
speech-to-text processing, image and handwriting recognition, weather forecasting, 
predicting stock exchange rates, sales volumes, and the prices of raw materials and 
finished products, and analysing the creditworthiness of bank customers, etc.

Refining the performance of the above-mentioned functions, i.e., their auton-
omous development through experience-based learning using complex algorithms 
and neural networks, is called “deep learning.” It constitutes an advanced form 
of “machine learning,” i.e., the process of autonomously detecting patterns in 
processed data and predicting future logical or physical events.

2.2.  Contemporary Implementations of Artificial Intelligence

The application of AI devices across various spheres of societal functioning 
is gradual. It is determined by a set of factors, including progress in research and 
development, economic, social, and political considerations, and competition. The 
basic AI-supported devices include advanced robots, autonomous vehicles, the 
Internet of Things, cloud computing, 3D printing, big data, digital twin, augmented 
reality and blockchain. They are characterised by varying degrees of technological 
maturity and varying ranges of practical application. High-tech industries, telecom-
munications, automotive and assembly industries, financial services, media, enter-
tainment, retail trade, transport and logistics, education, healthcare and professional 
medical services, building materials industry, construction, and travel and tourism 
are areas in which AI has found the most excellent applications so far. It is esti-
mated that about 60% of all resources globally spent on the development of AI are 
currently allocated to machine learning, because it enables the development of many 
other technologies, such as intelligent robots and speech and image recognition 
(Bughin et al., 2017; Chui et al., 2018; Furman & Seamans, 2018; What Countries 
Are Leading the AI Race, 2023).

The higher a country’s level of development, the greater its involvement in artifi-
cial intelligence research and development. Both the outlays for these purposes and 
the investments into their implementation are higher. Significant financial resources 
and research laboratories equipped with cutting-edge equipment attract talented staff 
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not only domestically but also from abroad. The United States and China account 
for the most significant research and investment activity in AI (Bughin et al., 2019; 
WIPO, 2019; Hoffman & Nurski, 2021). Germany, Japan, Canada and the United 
Kingdom follow suit, also achieving significant successes in the commercialisa-
tion of AI inventions due to the economies of scale and networking associated with 
their enormous market potential. A high level of research and implementation of AI 
is also demonstrated by relatively small countries that are among the most devel-
oped in the world, namely Belgium, the Netherlands, South Korea, Singapore, and 
Sweden. The third group includes Italy, Brazil, India, and Malaysia, whose positions 
are generally significantly weaker than those of the previously mentioned countries. 
In some areas related to AI, however, they present a comparative advantage – for 
example, India in the field of information technology. Meanwhile, the largest group 
of emerging markets and developing countries lags behind the world leaders due 
to underdeveloped research infrastructure, limited R&D funding, a lack of highly 
qualified staff, and a limited scale of economic digitisation. For example, Poland 
ranked 18th out of 23 countries in a study of AI readiness (Bughin et al., 2019).

The conducted research shows that transnational corporations focusing on the 
construction of cyber-physical devices, autonomous robots and vehicles, machine 
learning, speech and image recognition, supporting retail sales, and virtual agents 
are the centres of R&D and AI investment. The leaders primarily include large 
digital platforms such as Amazon, Facebook, Yahoo, Apple, Baidu, Google, Netflix, 
Twitter, LinkedIn, Instagram, and Pinterest. The second group consists of industrial 
corporations, including Toyota and BMW, developing autonomous cars; ABB; Tesla; 
Bosch; General Electric; Siemens; Microsoft; Toshiba; and many other industrial 
giants investing in AI related to their core businesses. IBM, for example, allocated 
USD 3 billion for the construction of an intelligent robot.

To increase efficiency and shorten the time to R&D implementation, large corpo- 
rations enter into hundreds of strategic alliances, make mergers and acquisitions, 
and post complex problems on Internet platforms for competitive solutions. Estab-
lishing branches in high-tech clusters such as Silicon Valley, Seattle, Boston, 
Bangalore, and many others is an important way to acquire knowledge and monitor 
competitors’ R&D progress on an ongoing basis. They enable the spill-over of 
modern technological solutions and the capture of talent. A critical problem is 
the shortage of highly qualified specialists, including scientists and engineers. 
To acquire them, large corporations buy high-tech startups and are willing to pay 
as much as USD 5 to 10 million for a high-class specialist (Bughin et al., 2017; 
Furman & Seamans, 2018). Hedge funds, venture capital firms, private equity firms, 
business incubators, and business angel funds are also increasingly important for 
investing in the AI sphere. In general, however, such investing is in its early stages 
and mainly concerns large companies that have already invested in AI-related 
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digital technologies, such as the Internet of Things, cloud computing, and big data. 
They view AI as the next, higher stage in the development of these technologies. 
They see it as an opportunity for a breakthrough increase in the innovativeness of 
their products, lower costs, greater efficiency, and, consequently, an advantage over 
competitors.

However, the vast majority of companies do not undertake any R&D or AI adap-
tation activities. This applies primarily to small and medium-sized enterprises and 
is mainly due to limited financial resources, insufficient professional staff, limited 
knowledge and a lack of willingness to take risks, the need to focus on current 
operations, and the inability to act on a large scale. Therefore, support from govern-
ments and NGOs is of extreme importance to them. Generally, AI implementation 
will be long-term. It is expected that, in the next 10 years, it will be used in many 
spheres, and in 45 years, in virtually all spheres of the functioning of the economy 
and society, while, in 120 years, all human work will be automated (Peart, 2020).

3.  Methodology
To achieve the goals defined at the beginning of the article, the method of stud-

ying literature, subject-related items in periodicals and compact publications, and 
various Internet sources located on websites such as Google, Scholar, and Web of 
Science were adopted. A combination of the desk research method together with 
the knowledge and thoughts of the author, resulting from research conducted for 
several years on the impact of artificial intelligence (AI) and other inventions 
related to the Industrial Revolution 4.0 (IR 4.0) on the way in which enterprises had 
created value, allowed for a holistic approach to the studied phenomena and their 
creative interpretation. The article, in accordance with its logical structure, moves 
from general issues to specific research results and primarily presents the essence, 
development, and forms of AI, as well as the current state of its implementation in 
the economy. The central part of the article presents theoretical findings, supported 
by results from other research, on the positive impact of AI on the basic spheres of 
value creation, i.e., R&D, demand forecasting, procurement, supply, production, and 
distribution. It also includes findings on the threats posed by AI implementation and 
the need to take the necessary actions to eliminate them. The author’s research is 
qualitative, using techniques such as indirect observation, cause-and-effect analysis, 
predictive analysis, synthesis, induction, and description. The use of these classic 
research techniques and the desk research method verified the hypothesis at the 
beginning of the article: the change in the value-creation paradigm resulting from 
the implementation of artificial intelligence has led to an extraordinary increase in 
value creation potential.
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4.  Discussion and Results
4.1.  Positive Artificial Intelligence Effects for Value Creation

According to the general opinion of the researchers including the author of the 
article, AI has a vast potential and, to a limited extent, an actual positive impact 
on the way the companies create value by (Bughin et al., 2017; Bessen et al., 2018; 
Chui et al., 2018; Zahrani & Marghalani, 2018; Rymarczyk, 2020; Douge, 2020; 
Al Zadjali & Ullah, 2021; Buntak, Kovačić & Mutavdžija, 2021; Woo, 2021; Marr, 
2022; Zhang, 2022):

– optimisation of research and development (R&D),
– better prediction of demand for products and services and their design,
– improvement of supplies,
– an increase in their ability to produce goods and services at a lower cost and of 

higher quality, and goods that are personalised,
– contribution to the increase in sales efficiency and customer satisfaction by 

offering goods at the right price with the correct information (advertising) and in 
a way that is convenient for them.

AI can significantly improve the effectiveness of R&D. Machine learning can 
provide information that helps researchers assess the probability that a designed 
product will achieve market success. Both the design and testing of different 
patterns of a given product can be carried out much more quickly and with better 
results than with conventional methods. The development of more efficient models 
will help reduce waste from the outset. A significant decrease in the design period 
will allow for a faster product launch and shorten the product life cycle. Accelerating 
the product innovation process will help companies gain a competitive advantage.

Forecasting trends in demand and, on this basis, designing product types, their 
features, sizes, and production scope is the next step in value creation chains, the 
effectiveness of which can be enhanced through AI. Compared with traditional fore-
casting methods, AI can absorb and process much more data, thereby improving 
forecast accuracy while reducing development time and related costs. Subjective 
assessment, the factor that often leads to erroneous conclusions, may be eliminated. 
Forecasters may follow random intuition. It may bring desired results, but it also 
brings failures, and it is absent in machines. Proper demand forecasts ensure the 
optimisation of the company’s stock levels, i.e., raw materials, components, work 
in progress, and finished goods. Their scale will flexibly and adequately adjust to 
changes in expected demand.

The automation of the ordering process, including the purchase of raw mate-
rials and components, their storage, and their transfer to production, rationalises the 
process, resulting in time, space, and cost savings. Purchasing planning, requests for 
quotation, supplier financial analysis, contracting, and payments may be performed 
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by intelligent, autonomous devices. The Internet of Things, big data, algorithms, and 
neural networks enable the collection, sorting, and analysis of vast amounts of data 
in a predictive manner. Critical data will be recorded by sensors, collected, analysed 
and converted into activities performed by various cyber-physical appliances. They 
provide a better understanding of suppliers and markets, the identification of threats, 
and the selection of optimal sources of supply. Fully automated product storage and 
retrieval systems and their quality control can be particularly useful in warehouses 
with rapidly changing loads due to fluctuating demand. They will enable optimising 
the warehouse space and its use while ensuring an appropriate and flexible level of 
stock.

Production is the area where AI can contribute most to the company’s growth 
in value. Intelligent manufacturing is based on automation and the application 
of cyber-physical systems that identify the environment and communicate and 
collaborate safely with people. They use internal and external information to make 
autonomous decisions, implement them, monitor the production process, and correct 
errors. AI enables preventive maintenance of machinery and equipment, reducing 
downtime from failures and extending their lifespans. Reprogramming produc-
tion due to changes in demand, which typically requires human intervention and 
machine stopping, can be done autonomously. This is particularly important in 
discrete, low-volume production. Its implementation will commonly be achieved 
at a relatively low cost through the use of “additive manufacturing” technology, 
i.e., 3D printing. It involves the production of three-dimensional objects based on 
a computer design. According to the programmed pattern, a special device (a printer) 
applies successive layers of material until the final shape of the product is obtained. 
The widespread use of these devices will make product customisation much easier, 
cheaper, and better. International supply chains may thus be shortened. Complete 
production may be carried out at the point of demand and intensify reshoring, i.e., 
a reversal of locating particular segments of the value creation chain in places of 
comparative advantage, mainly in the form of cheap labour. The ultimate effect of 
using AI in production will be a significant increase in work efficiency, expressed 
as machines replacing people, shortened production cycles, innovation, excellent 
product quality, mass customisation, lower production costs, and, thus, increased 
scale and scope of production.

Automation and digitisation will cover the distribution process for goods. Activ-
ities related to order acceptance, packaging, labelling, shipping, invoicing, payment 
tracking, transportation, reloading, returns, servicing and maintenance will be 
performed with minimal human involvement. Here, an important role will be played 
by the Internet of Things, autonomous vehicles, augmented reality, and blockchain 
technology, i.e., a distributed and decentralised database that serves as a register 
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of concluded transactions and smart contracts, as well as payment systems using 
cryptocurrencies based on the database.

Building the right customer relationships and driving sales are other areas where 
AI can increase value for both manufacturers and consumers. Interactive commu-
nication between these entities is the basis for decision-making regarding product 
customisation. Its digitisation, the use of “cloud” technology, big data, the Internet of 
Things, and artificial intelligence will enable a more in-depth analysis of consumer 
tastes across various segments, anticipating and even suggesting tastes based on 
historical observations. The high quality and effectiveness of these activities should 
translate into close adjustment of the offers to the changing needs of customers. 
In turn, their satisfaction will lead to an increase in the company’s size and income.

Setting the correct prices is extremely important for effective communication 
with the client. While introducing an innovative product, a company can use the 
“creaming-off” strategy, i.e., obtaining the highest possible income from sales in 
a short time at a high price (Rymarczyk, 2013). Alternatively, it may aim to achieve 
greater benefits through a “penetration pricing” strategy, i.e., a relatively low price 
for this product, to secure a higher market share. If there are similar products 
already on the market, the company will likely set the new product’s price at the 
market level, i.e., it will follow the market price. Choosing the optimal strategy 
requires a complex, dynamic, real-time analysis of a lot of data to determine the 
price elasticity of demand. From the company’s income perspective, the effective-
ness of such AI analysis will likely be much higher than that of traditional methods. 
AI will enable companies to predict individual customers’ behaviour and price 
sensitivity, and consequently refine their differentiation across customer groups 
(Goldfarb & Tucker, 2017).

AI can also help identify the company’s most profitable customer segments and 
the promotional measures that will keep them loyal. AI devices, generally based 
on the registration of behavioural and demographic characteristics of customers, 
can indicate the most effective prices and promotion measures (rebates, discounts, 
coupons, gifts, samples, etc.) and even their personalisation in relation to individual 
customer segments. The information can be transferred to customers’ mobile 
communication devices (smartphones) while they are shopping. It is estimated 
that algorithmic price differentiation can even double sellers’ profits (Abrardi, 
Cambini & Rondi, 2019). A relatively new invention, used by Amazon, for example, 
enables customers to shop in-store without stopping at the checkout and to have 
their accounts debited automatically. Delivering purchases using drones is also 
at the design stage. In general, based on 2021 data, it is estimated that by 2030, 
AI will increase global GDP growth by 1.2% annually, i.e., by over USD 10 tril-
lion. To a large extent, companies using AI will grow three times faster than others 
(Bughin et al., 2018).
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4.2. Threats Related to Artificial Intelligence

The concentration of capital, knowledge, innovation and income in the hands 
of the leaders of digitisation already taking place and progressing at high speed as 
well as the emergence of companies that are “super-stars” in this sphere will lead 
to the marginalisation and bankruptcy of companies that, for various reasons, are 
not able to keep up with the revolutionary changes in the manufacturing technology. 
In accordance with the “winner takes all” principle, the space for companies that do 
not rely on AI to operate will be drastically reduced. A significant further widening 
of the gap between income from capital and labour will occur, leading to large-scale 
social conflict. Industrial Revolution 4.0 may trigger social revolution 4.0. Conflicts 
based on the modern industrial revolution may go beyond country borders and take 
on an international character of a clash between “AI countries” and other countries 
of slower development, with such consequences as enormous migration pressure 
from the non-AI countries and the destabilisation of the global order in trade, invest-
ments and other spheres of international cooperation.

The potential impact of AI on labour markets is the most significant source of 
concern. In general, AI can cause the following employment effects (Ernst, Merola 
& Samaan, 2018; Baecker et al., 2023):

– the substitution effect – robots will replace workers in many sectors,
– the complementarity effect – there will be an increase in the demand for 

employees necessary for the development, installation, monitoring and cooperation 
with robots,

– the expansion effect – an increase in labour productivity will cause a decrease 
in the prices of goods and an increase in the income of the population and, as 
a consequence, a greater demand for goods, services and an increase in the volume 
of their production and employment.

It is not possible to determine at present which of these effects will prove domi-
nant. Specialists differ in their opinions, focusing mainly on the substitution effect. 
The negative impact of new technologies on global employment is estimated to 
range from below 5% to as much as 80% (Frey & Osborne, 2013; Manyika et al., 
2016; Oxford Martin School, 2016; Berriman & Hawksworth, 2017; Bonciu, 2017; 
Brückner, LaFleur & Pitterle, 2017; Kurz, 2017; Marr, 2017).

There is no shortage of optimism in opinions that the decrease in employment 
will be compensated for by the creation of new jobs (Absenger et al., 2016; Aepli 
et al., 2017; Brynjolfsson, Rock & Syverson, 2017; Saithibvongsa & Yu, 2018; Badet, 
2021). Assuming that the impact of technological progress on employment will be 
similar to that in the period of the first, second and third industrial revolutions, 
optimists should be proven right. However, there is consensus that employment 
structures will undergo far-reaching changes (Hirsch-Kreinsen, 2015; Zenhäusern 
& Vaterlaus, 2017). There will be an increase in the global employment share by 
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people with high qualifications, in particular related to the Industrial Revolution 
4.0, as well as people with lower qualifications performing activities related to 
unique movements, interaction, physical and mental contact with the environment 
(e.g., nurses and healthcare professionals, the entertainment sector, catering, sports, 
hairdressing and beauty services, servicing, recreation and tourism related services). 
This will be accompanied by redundancies among workers with medium and low 
qualifications who perform repetitive mental and physical activities. Changes in 
the structure of employment will cause significant income polarisation in societies. 
Groups whose employment is related to AI devices will achieve very high incomes. 
At the other extreme, there will be people doing menial jobs and contracted workers 
(online gig economy). At the third extreme, there is a large group of unemployed 
people who are the potential recipients of the planned universal basic income (UBI) 
project.

In addition to those related to employment, the most serious negative conse-
quences of AI include (Excell & Earnshaw, 2015; Schwab, 2016; Bostrom 
& Yudkowsky, 2018; Boukherouaa et al., 2021):

– Threat of cyberattacks. Hackers are already breaking through the security 
systems of many companies and institutions, stealing secret information and tech-
nologies, and introducing false information that can, among other things, influence 
the outcome of political elections. There are, for example, justified suspicions that 
Russian hackers who supported Donald Trump, the opponent of Hilary Clinton in 
the US presidential election, disseminated fake news about her;

– Privacy threat. The accuracy of decisions made by AI devices regarding the 
type of manufactured products, their features, and the scale of production and 
marketing depends on the amount and quality of information they collect and 
process. It can be used in ways customers did not expect or that conflict with their 
interests. The lack of transparency into how companies use data may lead to privacy 
breaches;

– Super-intelligent systems may carry out programmed projects regardless of 
their adverse side effects, e.g. changing the ecosystem, and they may approach 
human endeavours to stop that as an obstacle that should be overcome;

– The use of super-intelligent weapons by terrorists;
– Unforeseen failures of complex cyber-physical systems may cause considerable 

losses in industrial production, trade and finance and other spheres of functioning 
of societies;

– If left without supervision, intelligent machines can trigger a third world war;
– Experiments in genes can release organisms that are dangerous to human 

health and life;
– In general, the possibility of constructing robots with intelligence far superior 

to that of humans, which would eliminate humans and take over the world, is treated 
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as science fiction. Some researchers warn that such a scenario of AI development 
is real.

For the reasons cited here, there is a need for both national and international 
coordinated actions aimed at preventing the adverse or even catastrophic effects 
of AI development (Cheatham, Javanmardian & Samandari, 2019; Thomas, 2023). 
First of all, long-term measures should be taken in education. Graduates of various 
types of schools should be prepared to work with the appliances of the Indus-
trial Revolution 4.0. Particular emphasis should be placed on IT knowledge and 
operating sophisticated computers. Educational institutions should teach critical 
thinking, practical problem-solving, creativity, social and communication skills, 
and flexibility to adapt to changing conditions and take up jobs that do not yet exist. 
Multi-channel investment in human capital and the stimulation of such activities by 
business entities should be a priority for the relevant authorities.

Governments should achieve a more socially equitable distribution of income – 
a transfer of profits from capital to income from work – through the tax system and 
other fiscal and financial policy instruments.

The state should strongly support small and medium-sized enterprises and new 
forms of entrepreneurship, especially in AI startups and venture capital.

Antitrust legislation should be strengthened, and its enforcement effectiveness 
increased. In light of the increasingly common cyber-attacks involving not only 
the interception of confidential information and instructions of companies but also 
making an impact on political decisions in a given country (elections) and posing 
a threat to the security systems and infrastructure, strong security measures, based 
on relevant agreements, are required to be introduced both on the national and inter-
national scale.

Regarding the protection of private data and its use, specific measures have 
already been taken in many countries, especially in Europe, where, among others, 
the General Data Protection Regulation has been introduced. However, it has an 
enormous capacity to download, store, and process vast amounts of data. In contrast, 
its ability to control these processes remains limited; the widespread use of AI will 
pose new challenges.

In parallel with research on the development and application of AI, scientists 
should develop effective systems to protect against the possibility of its autonomous 
actions that are incompatible with people’s intentions and interests.

Striving for success may cause some scientists to exceed acceptable ethical 
and research-safety limits, leading to the effects of their research spiralling out of 
control. These valid fears are shared by many experts dealing with the problem, 
including Stephen Hawking, the late astrophysicist; Bill Gates, the founder of 
Microsoft; and Elon Musk, the founder of SpaceX and the designer and organiser of 
private space flights (Metz, 2023).
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In general, the activities of the authorities of individual countries and interna-
tional organisations in the field of AI should consist of supporting its development, 
as well as of reducing, through appropriate legislation and administrative action, the 
risk of its use that would pose a danger to people.

5.  Conclusions
AI should provide applications that will significantly reduce costs across various 

spheres of the economy and the functioning of society, increase labour productivity 
and income, and enable a more ecologically sustainable use of natural resources. 
Thanks to AI, the pace of economic development in countries that implement 
AI-based appliances in practice and the well-being of their societies should increase. 

Apart from the undoubted benefits, however, AI also carries significant risks. 
Although some of them, such as AI surpassing human intelligence and robots elim-
inating humans, seem like science fiction, the most significant real threat lies in 
their possible impact on labour markets, i.e., causing mass unemployment. A real 
threat with unimaginable catastrophic consequences may also be the use of AI by 
terrorists. There are also areas where potential changes will bring effects that are 
difficult to assess unequivocally. These include transhumanisation and the expected, 
practically indefinite extension of human life through gene interference and the use 
of nanomedicines. The fact that the world is already struggling with overpopulation 
poses the question of what would happen if people were to become “immortal”? 
It is currently impossible to predict which of the scenarios for AI’s development will 
come true. It can elevate value-creation processes to an unimaginably high level 
of quality and, consequently, lead to a massive increase in social well-being and 
quality of life. However, it may result in catastrophic consequences.

Therefore, actions that would stimulate AI development while preventing Arma-
geddon are necessary. Some actions, such as investments in human capital and 
public safety, and a fairer distribution of income, can and should be implemented 
by the authorities and institutions of individual countries. Others will require 
cooperation between countries and the activities of international organisations. 
These include establishing the ethical and safety boundaries of the research and 
its supervision, as well as eliminating the widening gap between highly developed 
countries and others in terms of technical development and income. The extreme 
importance of the discussed issues requires constant observation of the changes 
taking place, their predictive and prescriptive analysis, and on this basis, taking 
measures adequate to the needs. The article’s word limit prevented the inclusion of 
case studies that would undoubtedly have enriched its content.
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A B S T R A C T

Objective: The aim of the article is to present the AI solutions used by accounting departments 
and the challenges they bring to the accounting field.
Research Design & Methods: The article was developed based on the literature, reports of 
companies which are currently implementing AI solutions in their accounting departments, and 
author’s own research findings. The empirical part of the article includes the results of qualitative 
research. In the research process, the method of a diagnostic survey using the questionnaire 
technique was used. The study was conducted from February to March 2024, and involved 
108 participants. The selection of respondents was deliberate and included a group of companies 
from the Małopolskie province.
Findings: The conducted research confirms that AI solutions have not been widely used in 
finance and accounting departments yet. However, respondents recognise the benefits and 
potential that the introduction of AI solutions and tools brings in terms of improving processes 
and tasks carried out in various enterprises. The obtained responses confirm that respondents are 
open to the introduction of new technologies and intend to use them in their organisations in the 
future. They do, however, express certain concerns about software errors or potential changes in 
employment levels.
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Implications / Recommendations: AI solutions will be increasingly used in accounting. 
The challenge for future accounting departments will be to create a harmonious environment 
in which artificial intelligence will collaborate with human intelligence. The profession of an 
accountant will not disappear as a result of the introduction of improvements and the transfer 
of routine tasks to machines. Modern accounting systems will still require human supervision. 
However, the role of the accountant will change, as they will become operators of intelligent 
accounting applications in the future.
Contribution: The article addresses the current yet relatively scientifically understudied area of 
the practical use of AI solutions in the accounting departments of enterprises. The article partially 
fills the research gap and is one of the first studies presenting the results of research on the use 
of artificial intelligence solutions in the financial and accounting departments of the Małopolskie 
province. The research was exploratory and related to a limited group of enterprises. However, 
the presented research results may serve as a starting point for conducting more comprehensive 
studies on the discussed issue.
Article type: original article.
Keywords: accounting, artificial intelligence, robotic process automation (RPA), generative 
artificial intelligence.
JEL Classification: M41, M42.

1.  Introduction
The technological landscape is constantly changing and evolving, providing 

entrepreneurs with innovative tools and methods of work. According to Calvino 
and Criscuolo (2019) in Business Dynamics and Digitalization on the example of 
15 countries, the progressive processes of digitisation have significantly revolu-
tionised most areas of business activity and contributed to the emergence of new 
business models. New technologies are also entering the field of accounting, stream-
lining the daily work of accounting departments.

Changes in the digitisation of tax settlements have significantly contributed to 
the reorganisation of the functioning model of accounting departments in business 
entities (Łada & Mierzejewska, 2021; Remlein, Jastrzębowski & Obrzeżgiewicz 
2022). However, despite the government’s introduction of online fiscal cash regis-
ters, a national e-invoice system, and the necessity for cooperation of transmitted 
files with government databases (JPK files), we are only at the beginning of the 
road to full automation of reporting (Semrau, 2021; Remlein, Nowak & Romanchuk, 
2024).

According to the Digitalisation in Europe 2022–2023 report by the European 
Investment Bank (EIB, 2023), more than half of companies in the European Union 
decided to introduce new digital solutions in their units during the COVID-19 
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pandemic. However, the level of digitalisation depended on the location of compa-
nies and their size (Jaumotte et al., 2023). On the other hand, research on small and 
medium-sized enterprises in Poland showed that only 38% of enterprises use basic 
digitisation tools, and 60% of enterprises see the need for full digitisation of busi-
ness processes (Remlein, Nowak & Romanchuk, 2024). In addition, the European 
Investment Bank report highlights the role of advanced digital technologies such as 
artificial intelligence, business process automation, machine learning, and robotics 
(see: Jaumotte et al., 2023).

Among the most widespread technologies in accounting is the automation of 
serial business processes through the use of computer programmes (Januszewski, 
Kujawski & Buchalska-Sugajska, 2021; Borowiec, 2022). An example of accounting 
processes automation may be the mechanical calculation of salaries based on 
completed time records or the generation of financial statements in accordance with 
the documents, which are entered in the accounts. These programmes, through the 
simulation of human work, can automatically perform repetitive tasks. The charac-
teristic feature of robots performing process automation is that they always perform 
their tasks according to the same scheme. They always act in the same way, not 
learning from mistakes, not seeking new solutions, always proceeding in accord-
ance with the specified scheme.

What robots performing process automation cannot do, can be done by artifi-
cial intelligence (AI). This is because AI is the technology of intelligent computer 
programmes that learn by acquiring information. Artificial intelligence can reason 
and improve its actions by learning from mistakes.

In the era of dynamic technological development, entrepreneurs are forced to 
constantly improve processes and activities in their financial and accounting units. 
The aim of the article is to present artificial intelligence solutions used in accounting 
departments and the challenges they bring in the area of accounting. For the purpose 
of achieving the assumed goal, the following research questions were formulated:

1. Which of the artificial intelligence and automation solutions is most often used 
in the finance and accounting departments of the analysed units?

2. What opportunities and threats do respondents see in connection with the use 
of artificial intelligence solutions in their accounting departments?

3. What impact will artificial intelligence have on work in the future for account- 
ing departments?

For the purpose of searching for answers to such research questions, the author 
has divided the considerations into two parts. In the first part, she introduces the 
reader to issues related to the use of artificial intelligence in accounting, focusing on 
discussing examples of practical solutions that have so far dominated in accounting 
departments. The presentation of specific solutions will give the opportunity to 
specify the benefits of their implementation in financial and accounting units in the 
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following part of the article. The second, most important part of the article focuses 
on the presentation and discussion of the results of own research on the use of arti-
ficial intelligence and automation solutions in accounting processes.

2.  Examples of AI Solutions Used in Accounting
The availability of various modern technologies referred to as artificial intel-

ligence significantly translates into the automation of financial and accounting 
processes in organisations. The possibility to automate learning processes, commu-
nicate in a way that mimics human behaviour has propelled accounting into a phase 
of the development of intelligent automation (Łada & Martinek-Jaguszewska, 
2023b). Artificial intelligence in accounting mostly operates in conjunction with 
other automation technologies. AI technology typically performs selected tasks, 
which, combined with other activities carried out by employees or technology 
(e.g., automation tools), are integrated into entire processes.

Among the examples of intelligent technology applications in accounting, 
we should mention (Bornet, Barkin & Wirtz, 2020; Łada & Martinek-Jaguszewska, 
2023a, 2023b; Martinek-Jaguszewska & Rogowski, 2023):

– optical character recognition (OCR),
– robotic process automation (RPA),
– machine learning models (ML),
– natural language processing (NLP),
– and generative artificial intelligence (GenAI – LLM).
Optical character recognition technology is software or a set of tools to scan 

an image of text, then identify individual characters, and finally convert those 
characters into digital text. OCR systems can analyse each element of a given 
document to subsequently process it into another computer programme. In the 
accounting domain, optical character recognition is mainly used to support the 
process of recording purchase invoices. Scanned invoices and receipts have certain 
mandatory elements that the system can identify and then record appropriately 
in the accounting books using other software in the field of automated processes. 
The application of OCR methods by finance and accounting departments increases 
efficiency in terms of the quantity of recorded financial documents when compared 
to manual recording. Computerised character recognition also reduces the risk 
of misinterpreting the data in documents, which in turn results in higher quality 
and reliability of the accounting records. It also enables workers to reduce tedious 
routine tasks such as checking the correctness of data in purchase invoices as well as 
time required for their registration in the financial and accounting programme in the 
appropriate position. It is worth noting that the planned implementation of manda-
tory invoicing by the government, within the National e-Invoice System (KSeF) 
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and the possibility of downloading them directly into accounting programmes will 
reduce the need for OCR, but it may still be used for foreign invoices or contracts 
concluded with non-business entities.

Business process automation has already been widely used by accounting depart-
ments to perform repetitive tasks (Remlein, Nowak & Romanchuk, 2024). It is most 
commonly utilised in the areas of accounting where electronic data is structured 
(Borowiec, 2022). The examples of activities, which involve business process auto-
mation include (Nowak, 2023):

– automatic order registration and generation of sales documents for orders,
– document circulation in the company – automatic registration of invoices and 

forwarding them to the relevant department to which the purchase relates,
– payroll processing – automatic generation of payroll,
– preparation of financial statements and tax returns,
– verification of financial data such as contractor identification data, bank 

account from the whitelist, balance of the contractor’s account.
Business process automation is applied during the transfer and transformation 

of data, which reflects actions performed manually in accordance with the adopted 
rules and which will be coordinated by algorithms developed by artificial intelli-
gence (Łada, 2022; Remlein et al., 2022; Łada & Martinek-Jaguszewska, 2023a) 
– see Table 1.

Table 1. Differences between Business Process Automation and Artificial Intelligence 
Operations

Specification Process Robotisation Artificial Intelligence
Operation algorithm Tasks are performed in accord-

ance with accepted rules
Follow its own logic while 
performing tasks

Operation scheme  Each time tasks are performed 
according to the accepted 
scheme

Is able to improve its opera-
tions by learning from mistakes

Data used in information 
processing

Uses structured data compiled 
in specific form fields

Can use unstructured infor-
mation such as images, natural 
speech, text

Source: the author, based on Nowak (2023).

Machine learning models are also popular artificial intelligence solutions, 
mainly used in internal and external audit processes. Machine learning models allow 
for proper sample selection during financial audits (statistical sampling method), 
ensuring randomness in the elements analysed while maintaining appropriate risk 
level proportions for the examined organisation (Karmańska, 2022). An example 
may be identifying non-obvious relationships between invoices and complex orders. 
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In machine learning models, the computer learns through trial and error to recog-
nise patterns stored in the source data and identifies events that may cause their 
occurrence (Łada & Martinek-Jaguszewska, 2023b).

Another technology of intelligent automation is natural language processing. 
The main task of this technology is to transform a text saved in the continuous form, 
without a structured format, in such a way that the obtained data is understandable 
to machines. It is a special type of machine learning algorithm that interprets not 
only the written words but also learns to understand the language structure and 
contextual meaning to accurately represent the meaning of the analysed text. These 
algorithms learn to increase the correctness of interpreted documents. An example 
of NLP technology application is mailbox management by accounting divisions. 
Based on text analysis, the programme can recognise which messages are orders, 
which are received purchase invoices, or other financial information, and can sort 
and forward specific messages to the relevant departments.

An example of advanced AI solutions is generative artificial intelligence. It not 
only understands but also creates new content based on the analysis of multiple 
sources. In the accounting domain, this model can be used to create descriptive parts 
of financial statements. Based on the balance sheet or profit and loss statement, the 
model can assess the profitability of the entity, the level of indebtedness, or suggest 
interpretations of financial indicators. The described interpretation format can also 
be used in financial audits (Łada & Martinek-Jaguszewska, 2023b).

The above-presented artificial intelligence solutions are the tools that are most 
commonly used in financial accounting departments. Technological advancements 
mean that they are subject to continuous evaluation and adaptation to the specific, 
individual needs of the respective entities. At the same time, their scope of operation 
and tasks to be performed will expand in the future.

3.  Benefits of Using AI Tools in Finance and Accounting 
Departments

Introducing AI technology and automated processes into finance and accounting 
departments offers a wide range of benefits.

One of the main benefits is the improved efficiency and effectiveness in 
uploading financial documents to accounting software (Gawrońska, 2021). Taking 
over the tedious task of recording each individual business operation from the 
employee significantly saves time. Additionally, automatically recorded invoices 
minimise the risk of human error. Uploading documents via software also contrib-
utes to more accurate recording of business operations in accordance with appli-
cable provisions and accounting principles.
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Transferring tedious routine tasks to be performed by machines further contrib-
utes to improved morale among employees. Relieved accountants can focus their 
efforts on more creative tasks that will bring greater benefits to the company 
(Prędkiewicz & Biegun, 2024). Implementing automation of accounting processes 
reduces the risk of delays due to factors such as employee illness, as machines 
operate 24 hours a day, 7 days a week. Accounting software allows for faster data 
analysis and reporting, and makes it possible to share the customer panel, where 
clients can check their company’s results on an ongoing basis.

Accounting and finance are areas where experience and knowledge of current 
legal regulations will always be highly desirable. Modern accounting systems will 
still require human supervision to manage more complex cases efficiently and make 
appropriate decisions. Artificial intelligence, however, presents both a challenge and 
a significant opportunity for accountants (Olaru, 2021). The accounting profession 
will not disappear due to the development of artificial intelligence. The challenge 
for accounting departments will be to create a harmonious environment for the 
cooperation between human intelligence and experience and technological poten-
tial offered by accounting software. In the future, accountants will play an even 
greater role in operating advanced accounting software. Artificial intelligence will 
take over the execution of tedious routine work, leaving room for professionals to 
perform more advanced tasks (Herbert, 2023). Accountants will be able to dedicate 
more time to quality control, and deal with disputable and exceptional cases or tasks 
that require proper assessment of the given situation and decision-making (Gulin, 
Hladika & Valenta, 2019; Krawczyńska, 2020; Brabete & Goagara, 2022).

Accountants who can effectively handle new technologies and AI solutions enjoy 
a competitive advantage in the job market. They become more attractive to entre-
preneurs and companies seeking modern financial and accounting services. Their 
value will increase year by year. At the same time, thanks to process automation, 
they will be able to serve a larger number of clients while focusing on a broader 
range of advisory services.

The tasks accountants will perform in the future will go beyond traditional 
bookkeeping and financial reporting, and involve business consulting and skills in 
managing automation processes. These changes will require accountants to enhance 
their soft skills as well as their IT and data analysis competencies (Li & Zheng, 
2018; Jędrzejka, 2019; Zajączkowska & Żujewski, 2021).

4.  Utilisation of Artificial Intelligence and Automation in Accounting 
Processes – Research Results

For the purposes of the present paper, research was conducted to assess whether 
companies in the Małopolskie province apply AI solutions in their accounting 
departments.
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For the purpose of the present study, a diagnostic survey method was applied 
through the use of the CAWI method (online survey technique). The study was 
conducted from February to March 2024, and involved 108 participants. The results 
presented in the article are part of a broader study conducted with the courtesy 
of the Association of Accountants in Poland, branch in Nowy Sącz. As part of 
this research, a survey was developed containing questions formulated by various 
authors in their respective areas of study. The presented research results were based 
on the questions prepared by the author of this article. The questionnaire consisted 
of 10 questions, of which the first 3 were a metric characterising the group of 
respondents. Subsequent questions were single-choice or multiple-choice with the 
possibility of completing the answers. The questionnaire constructed in this way 
allowed for qualitative analyses.

The respondents were mostly financial directors, chief accountants, owners, 
and heads of departments. Over half of the respondents represented the financial 
and accounting services sector (52.8%). Nearly 40% of the respondents were repre-
sentatives of micro-enterprises, which employ up to 5 employees. The surveyed 
individuals possessed extensive professional experience. Approximately 55% of 
respondents were specialists with more than 10 years of professional experience.

The detailed structure of respondents according to sector of economic activity, 
company size, and professional experience is presented in Figures 1–3.

AI solutions have not yet been widely used by enterprises. This is confirmed 
by the fact that when asked a question “Are AI solutions used in the accounting 
department of your company?”, nearly 54% of the respondents indicated “No” or 
“I don’t know” (Fig. 4).

Fig. 1. Respondents’ Sector of Economic Activity (in %)
Source: the author, based on empirical research.



Artificial Intelligence: Challenges of AI in Accounting

 

 

95 

Fig. 2. Company Size – Number of Employees (in %) 
Source: the author, based on empirical research. 

Fig. 3. Professional Experience of Respondents (in %) 
Source: the author, based on empirical research. 

Fig. 4. Level of Utilisation of AI Tools in Accounting Departments of the Surveyed 
Enterprises (in %) 
Source: the author, based on empirical research. 
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Among the AI and automation solutions used in financial and accounting activi-
ties of the surveyed companies, the most frequently utilised are machine translation 
software (translators – 30.8%), programmes enabling data extraction from scanned 
documents (23.1%), and programmes for robotic automation of specific processes 
such as posting of accounting documents, generation of financial statements, tax 
declarations, or payroll processing – 23% (see Fig. 5).

Fig. 5. AI and Automation Solutions Used by Surveyed Enterprises
Source: the author, based on empirical research.

Fig. 6. AI and Automation Solutions Which Respondents Would Like to Use in Their Companies 
in the Future
Source: the author, based on empirical research.
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Being aware that AI and automation solutions are not popular and still pose chal-
lenges for accounting departments, the author asked the question „Which AI tools 
would you like to use in your  daily work in the future?”. The responses obtained 
clearly indicate that accountants are interested in introducing technological improve-
ments (see Fig. 6). When answering this question, respondents had the opportu-
nity to select more than one option and provide their own suggestions. 64% of the 
respondents see potential in OCR programmes, while 51% of the surveyed indi-
viduals want to improve accounting processes using robotic process automation. 
Accountants also point to chatbots as a tool that they would like to use in the future. 
Among the suggestions added by respondents are simple interfaces of accounting 
programmes that provide owners with remote access to their company’s results in 
real-time and document management system (DMS).

Respondents recognise the benefits of using AI tools by the finance and 
accounting departments (Fig. 7). Primarily, it is the possibility of eliminating daily 
tedious routine tasks (66.7%). According to over half of the respondents, tech-
nological solutions allow for the elimination of error risk while increasing work 
efficiency and resources. The introduction of AI solutions will also, according to 
respondents, increase employee satisfaction by relieving them of excess duties while 
providing the opportunity to perform more creative tasks that generate greater value 
in business.

Fig. 7. Benefits of Using AI Solutions in Accounting Departments According to Respondents
Source: the author, based on empirical research.
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Introducing technological innovations often entails concerns in the processes of 
their implementation. The finance and accounting departments of every enterprise 
are specific areas where the risk of software errors can bring about serious financial 
consequences. Employees in accounting departments are experienced individuals 
who understand how the outcomes of their work translate into the overall results 
of the company. They cannot afford software errors to result in inaccurate data 
subsequently presented in financial statements and reports. Therefore, their greatest 
concern is software errors, the occurrence of which could distort the presented 
results (Fig. 8). Another significant concern indicated by the respondents is the 
omission of specific details in accounting operations by programmes (63%) or the 
difficulty in interpreting complex regulations (55.6%). By recognising potential 
threats associated with the use of artificial intelligence in accounting departments, 
respondents see the need to control what has been done by artificial intelligence.

Fig. 8. Threats Associated with the Use of AI Solutions in Accounting Departments According 
to Respondents
Source: the author, based on empirical research.

Despite many concerns, respondents are aware that AI solutions will increasingly 
be used in finance and accounting departments of various enterprises. According 
to the respondents, tasks in which AI solutions will be most extensively used in 
the future include: posting and booking transactions (59.3%), document sorting 
and circulation (57.4%), and financial data analysis (48.1%) – Figure 9. However, 
respondents see limited potential for the use of artificial intelligence in creating 
non-financial information (only 16.7%).
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Fig. 9. Areas of Accounting Where AI Solutions Can Be Most Extensively Used According 
to Respondents 

Source: the author, based on empirical research. 

Fig. 10. Changes in the Level of Employment after the Introduction of AI Solutions (in %) 
Source: the author, based on empirical research. 

Introducing new technologies into accounting departments raises concerns 
not only about the accuracy of data entered by machines but also about how 
the introduction of AI solutions will affect the employment levels. According to 
nearly 30% of the respondents, the introduction of modern tools and methods into 
financing and accounting programmes will not lead to a reduction in employment, 
while according to 46.3%, it will lead to redundancies, but to a small extent only 
(Fig. 10). None of the respondents, however, indicated that the introduction of 
AI solutions would lead to an increase in employment levels. 
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5.  Summary and Conclusions
Modern technologies and AI solutions are increasingly being used across all 

segments of business activities. Also, in the accounting and finance departments, 
such software is being introduced to increase efficiency and effectiveness as well as 
eliminate repetitive tasks.

Among the AI tools most commonly used by organisations, we can include 
robotic process automation and optical character recognition of scanned documents. 
The results of the conducted research have confirmed that entrepreneurs are open to 
introducing new technologies into their accounting departments. They recognise the 
benefits of implementing AI technology and mention some of them, namely error 
elimination, accounting business transactions in accordance with applicable legal 
provisions and improving employee satisfaction.

The latest scientific research confirms that the scope and manner of work 
performed in accounting departments are changing dramatically. In the future, to 
an even greater extent than before, accountants will serve as operators of advanced 
financial and accounting applications. Artificial intelligence will allow professionals 
to devote more time to solving exceptional cases or deal with quality control.

However, accounting will still remain a field that requires interpersonal contacts, 
and due to the necessity of providing businesses with customised accounting 
services and guidance, it will probably never be replaced by robots. The key is to 
create a harmonious environment for human-machine collaboration.

Introducing artificial intelligence into the accounting field is a challenge for 
accountants. They must be open to the opportunities offered by technological inno-
vations and be aware that the ability to operate intelligent accounting applications 
is an opportunity that gives them a competitive advantage in the job market among 
other specialists.

The author is aware that the topic she has taken up is worth discussing in at 
least three areas. Firstly, the research method used, and in particular the research 
tool prepared. The forms of questions used (mainly single and multiple choice) can 
be analysed primarily qualitatively by analysing the respondents’ beliefs about the 
issues formulated in the questions. A differently constructed research tool would 
probably allow for the use of a wider range of statistical methods. Secondly – the 
degree of return of the surveys. Every researcher wants a high return rate of survey 
questionnaires. In the research process, an attempt was made to collect a large 
number of questionnaires through the use of an electronic system for filling them 
in. High reflexivity was also taken care of by asking the Accountants Association 
in Poland, Nowy Sącz branch, to disseminate the survey among the members 
of the association. The attempts made it possible to collect 108 questionnaires. 
The third area of limitations is the selection of respondents. It was intentional 
and covered enterprises from the Małopolskie province. The respondents to the 
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survey were mainly representatives of micro-enterprises operating in the financial 
and accounting services sector. The author is aware that the results obtained from 
representatives of micro-enterprises may differ from the results of large enterprises. 
However, it should be remembered that micro, small, and medium-sized enterprises 
are the largest group of business units in Poland. The sector of business activity 
probably also translated into the results obtained.

The research results presented in the article are the starting point for further 
analyses on the process of using artificial intelligence in accounting. It also seems 
interesting to conduct a comparative analysis of the benefits and costs of imple-
menting artificial intelligence solutions in finance and accounting departments. 
Such research would allow for the assessment of real measurable financial benefits 
for enterprises. It is equally interesting, or even necessary, to conduct this type of 
research periodically due to the dynamics of the development of artificial intelli-
gence and its application in accounting.
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A B S T R A C T

Objective: Using the Lubelskie voivodeship as an example, this paper seeks to identify and 
analyse consumers’ (users of municipal parks) expectations regarding the functions of municipal 
parks in the context of work-life balance. We determined expectations regarding the parks’ 
functions based on the reasons for visiting them.
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Research Design & Methods: The primary data collection method was a survey method, which 
used a questionnaire technique. Non-random sampling was used. Respondents were recruited 
online using a snowball technique. The survey was conducted remotely using Google Forms. 
The gathered primary data were subjected to quantitative analysis, that is, the mean score test, 
Mann-Whitney U test and exploratory factor analysis.
Findings: We confirmed that the offer of municipal parks improves the likelihood of achieving 
a  work-life balance, mainly due to recreation and leisure and health-promoting functions. 
The pilot survey revealed that interviewed consumers who used municipal parks in the Lubelskie 
voivodeship had varying expectations regarding the parks’ roles. The foremost expectations 
involved parks’ leisure function, which is the ability to relax in a natural environment, experience 
tranquillity and seek shelter from the sun, admire the beauty and sounds of nature, and engage in 
leisure activities, including meeting family and friends. Furthermore, the Mann-Whitney U test 
showed that the variable frequency of visits to city parks was not a statistically significant 
differentiating variable for most respondents’ expectations regarding their function. Nevertheless, 
through factor analysis, segments were identified for each category of respondents analysed that 
differed in their expectations regarding the urban park offer.
Implications / Recommendations: The study’s findings can be utilised by city authorities 
to develop local municipal park management policies. Knowing what residents look for from 
municipal parks allows them to update their municipal park management strategies to align them 
with the demands of the public and to boost their appeal to city inhabitants. It can be applied to 
the management of existing parks and the development of new park spaces in cities.
Contribution: The review of the literature and the analyses enrich the literature focusing on 
work-life balance, specifically examining the impact of municipal parks on worker well-being 
and the significance of measures and innovations related to developing green areas as part of city 
policy. The presented findings can be a starting point for further research on this topic.
Article type: original article.
Keywords: municipal parks, work-life balance, local policy, social expectations.
JEL Classification: J22, J24, J28, Q57.

1.  Introduction
The concept of work-life balance is associated with the desire to achieve goals in 

various aspects of one’s life. This concept emphasises the significance of correctly 
prioritising work and private life, including family, leisure, enjoyment, and spiritual 
development (Khan & Fazili, 2016). Work-life balance is becoming increasingly 
important in light of the following:

– considerably rising expectations towards workers and businesses associated, 
among other things, with global competition, the need to align working hours with 
customer demands, and order processing time,
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– dynamic development of innovative technologies and information and commu-
nications technologies, for instance, using communication platforms and mobile 
devices, allowing the workers to stay connected with the workplace and leading to 
the blurring of awareness of the necessity to separate their personal lives from work, 

– increasing significance of remote working, 
– workers’ desire to increase their income and improve their quality of life.
The literature includes considerations of the relationship between the offer of 

municipal parks and work-life balance, consumer expectations regarding munic-
ipal parks and the gender and age of respondents, and the functions of municipal 
parks in this context. However, there is a research gap in terms of studies identifying 
expectations regarding the role of municipal parks according to the frequency with 
which respondents visit them. There is also a lack of studies identifying consumer 
segments according to reasons for visiting municipal parks among those who visit 
them rarely and often. This is a research gap that the present study attempts to 
address.

The research problem in this study is to identify and analyse the expectations 
regarding the offer of municipal parks due to the frequency of visits by respondents, 
together with the identification of respondent segments according to the reasons for 
visiting municipal parks among people who rarely and often visit them.

Using the Lubelskie voivodeship as an example, this paper seeks to identify and 
analyse consumers’ (users of municipal parks) expectations regarding the functions 
of municipal parks in the context of work-life balance depending on the frequency 
of visiting parks. We determined expectations regarding the parks’ functions based 
on the reasons for visiting them.

This research objective raises the following research questions:
– What is the relationship between municipal park offer and work-life balance in 

the light of the literature?
– What functions do consumers expect regarding municipal parks?
– What are the specific segments of respondents according to reasons for visiting 

municipal parks among all the respondents?
– Are there any statistically significant differences in respondents’ expectations 

regarding the roles of municipal parks based on how frequently they visit these 
places?

– What are the specific segments of respondents according to reasons for visiting 
municipal parks among people who rarely and often visit them?

To achieve this research objective, we sought to verify the hypothesis that expec-
tations regarding the roles of municipal parks differ depending on how frequently 
they are visited.

The study’s findings can be utilised by city authorities to develop local munic-
ipal park management policies. Knowing what residents look for in municipal parks 
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allows city authorities to update municipal park management strategies to align 
them with the demands of the public and to boost their appeal to city inhabitants. 
It can be applied to the management of existing parks and the development of new 
park spaces in cities. The study indicates the expectations, important to respondents, 
regarding the offer of municipal parks, the implementation of which is the task of 
the municipal authorities and the urban planners working with them. Knowledge of 
park visitors’ expectations according to the frequency of their visits can also give 
urban planners clues as to how parks should be laid out. The division of park space 
into different zones suited to particular consumer groups, the offer of specific facili-
ties (e.g., playgrounds, sports equipment) and additional services (e.g., the possibility 
of organising events for family and friends) are important. 

2.  Theoretical Background
Nowadays, the concept of work-life balance is gaining increasing importance, 

although it is sometimes criticised for the lack of clarity in its definition, as well 
as ambiguity and the lack of consistent measures to assess work-life interactions 
(Omar & Zakaria, 2015). Furthermore, it is also pointed out that the focus is mainly 
on the quality of work-life areas, neglecting the causes of imbalance and precarious 
working conditions (Resch & Bamberg, 2005). Work-life balance policies can some-
times also reinforce gender inequalities and paradoxically lead to increased levels of 
work-life conflict (Brough et al., 2008).

Despite these critical elements, the literature indicates that lack of work-life 
balance can cause conflicts between the two domains, resulting in frustration at 
work, job burnout and poor performance (Chandran & Abukhalifeh, 2021). Over-
working also leads to various health problems and may be a source of stress at the 
individual level (manifested, for example, as anxiety, helplessness, and psychoso-
matic disorder), interpersonal level (e.g., worker irritability or generating conflicts), 
and organisational level (manifested, for instance, as dissatisfaction with one’s 
job or a loss of motivation to work) (Chirkowska-Smolak, 2008). Employers who 
implement an innovative and accommodating work-life balance strategy have more 
resolute employees who are more productive, eventually contributing to increased 
business performance (Yadav, Pandita & Singh, 2022). The research outcomes 
imply a beneficial correlation between the workers’ impact on the work schedule 
and work-life balance approach on the one hand and their psychological well-being 
and job satisfaction on the other (Jang, Park & Zippay, 2011). This approach inte-
grates, for example, flexible working hours to improve the balance between work 
and family life (Hill et al., 2001). 

The desire to preserve work-life balance is linked to leisure activities such as 
engagement with nature in parks. Research indicates that there is a link between 
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lower levels of work-life balance and poorer mental and physical health (Borowiec 
& Drygas, 2023). Hence, there is a need to implement activities aimed at improving 
the health of employees, which will contribute to a better work-life balance. In light 
of the literature, interaction with nature has numerous benefits, including a posi-
tive impact on the population’s health (physical and mental), quality of life, stress 
reduction, increased job productivity and efficiency, and the establishment of social 
ties (Szulczewska, 2020). This is particularly relevant in cities, which, compared 
to the countryside, provide fewer opportunities for spending time outdoors in 
a natural setting. Thus, city officials’ efforts to expand park offerings are vital. 
It should be mentioned that during the COVID-19 pandemic, the importance of 
municipal parks and other green areas increased (as indicated by the growing 
number of park visitors) because of their advantageous impact on citizens’ physical 
and psychological well-being (Geng et al., 2021). The COVID-19 pandemic also 
raised the value of work-life balance and the number of interactions with nature, as 
evidenced by different measures and innovations in municipal strategies regarding 
the expansion of green areas and investments in city transport and green spaces 
(Mittal & Woodside, 2022). Visits to municipal parks can considerably improve 
general health and meet an individual’s desire to connect with others (Xie et al., 
2020). Furthermore, they can influence how city people describe their enjoyment 
(Cheng et al., 2021). 

Green areas, including city parks, have the following main functions: recreation 
and leisure, environmental protection, health-promoting functions, aesthetic roles, 
and education (Chojecka, 2014). The recreational and leisure functions associated 
with the possibility of spending spare time on various forms of physical activity 
(walking, hiking, and sports), relaxation in a green area, and meeting and interacting 
with people exemplify the impact of municipal parks on the ability to maintain 
work-life balance. The use of municipal parks plays a significant role in improving 
work-life balance by, among other things, reducing stress and improving mental 
health of individuals (including employees) by spending time in municipal parks 
(Wang, 2023). Parks also offer a variety of opportunities to engage in physical 
activity, which contributes to both improving physical health and alleviating 
work-related stress (Koramaz & Türkoğlu, 2018; Zhao, Aziz & Ujang, 2024). 
Spending time in municipal parks facilitates social interactions and social connec-
tions that provide emotional support and a sense of belonging, which are important 
for work-life balance (Jang, Choi & Kim, 2024).

Furthermore, the environmental protection function is linked to the parks’ 
health-promoting functions, which are directly related to protecting city residents 
from pollution and other external aggressors while establishing a healthy micro-
climate. In the work-life balance context, it is particularly significant that green 
areas affect people’s general health and physical activity, reduce stress and fatigue, 
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improve concentration, accelerate recovery from surgeries and diseases, and 
increase pain tolerance (Kosmala & Błaszczyk, 2012). Studies demonstrate that even 
short excursions to natural places (e.g., municipal parks) have a beneficial influence 
on stress alleviation compared to the built-up environment (Tyrväinen et al., 2014). 
The offer of municipal parks related to cultural services, relaxation and exercise 
spaces, and leisure activities, among others, influences the quality of urban life, 
which contributes to a better work-life balance (Zhao, 2020).

Municipal parks attract visitors for a variety of reasons, which can be divided 
into several key segments based on their motivations:

– the opportunity for rest and relaxation (Liu et al., 2017; Gong et al., 2023),
– engaging in physical activity (Liu et al., 2017; Gong et al., 2023),
– meeting place with family and friends (Hui & Jim, 2022; Gong et al., 2023),
– the desire to connect with nature (Taylor et al., 2020), 
– presence of specific amenities, e.g., playgrounds, picnic areas, sports fields 

(Taylor et al., 2020; El-Murr et al., 2021),
– proximity of the park to one’s place of residence or work (Gao et al., 2017; 

Chiang & Li, 2019).
A review of the literature indicates that studies on expectations of municipal 

parks look for relationships with socio-demographic characteristics, i.e., gender 
(Derose et al., 2018; Bąkowska-Waldmann & Piniarski, 2023) and age (Brkljačić, 
Majetić & Tarabić, 2017; Kimic & Polko, 2022). Studies in the literature have 
examined, for example, different characteristics of visitation and activity patterns 
for different socio-demographic groups (Hui & Jim, 2022), or the influence 
of socio-demographic, environmental and individual variables on the frequency of 
park visitation (Liu et al., 2017). It is noteworthy that there is a lack of studies in 
the literature indicating whether expectations regarding the function of municipal 
parks vary according to how often they are visited. Studies indicating consumer 
segments according to reasons for visiting municipal parks among those who visit 
them rarely and often were also not found. This is a research gap that this study 
attempts to address.

In summary, people who visit municipal parks expect accessible space (i.e., close 
to where they live or work) for rest and relaxation, physical activity, meetings with 
family and friends, contact with nature, and use of amenities. Municipal parks 
support work-life balance by providing spaces for stress relief, physical activity and 
social interaction (Fig. 1). It seems that the described relationship may be a self- 
-reinforcing mechanism, i.e., the increasing quality of life of residents resulting 
from, among other things, the offer of municipal parks and the implementation of 
the work-life balance concept may contribute to increasing expectations regarding 
the offer of municipal parks (e.g., in the form of special amenities in parks or the 
offer of cultural events). This, in turn, may translate into the quality and diversity of 
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the parks’ offer and have an even greater impact on the quality of life and work-life 
balance of residents. 

Fig. 1. Relationship between Work-life Balance and Municipal Parks and Visitor Expectations 
Source: the authors. 

3. Materials and Methods 
We conducted an empirical pilot study to achieve the study objective and test 

the research hypothesis. We gathered primary data through a survey. Non-random 
sampling was used. The respondents were recruited online using the snowball tech-
nique. The sampling technique used does not guarantee that the sample is represent-
ative of the population from which it was drawn. In order to mitigate this risk, five 
urban parks from the Lubelskie voivodeship, different in terms of their functions, 
were selected, three located in the administrative area of the city of Lublin (Saski 
Garden – located in the strict centre of the city, in close proximity to the academic 
town; Park Ludowy – located in the centre of the city, in close proximity to the 
Lublin Fair and the Arena Lublin and Aqua Lublin sports facilities; and Zawilcowa 
Park – located in an outlying district of the city of Lublin), two located in the area 
of urban-rural municipalities: Opole Lubelskie and Poniatowa. In the administrative 
areas of the parks, using observation techniques, and face-to-face interviews, people 
who were in the urban parks were segmented, taking into account the variables: 
age (young people under 25 and adults over 25), and how they spent their time 
(active/passive and alone/companion). From these six categories of people, “seeds” 
were recruited (n = 40), i.e., people who not only participated in the survey, but also 
recommended other people from their network who also meet the research criteria. 
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The survey sample was limited only to people who use the offerings of city parks, 
a practice often used in the literature (Brkljačić, Majetić & Tarabić, 2017; Hanif, 
Shirazi & Majid, 2020), due to the fact that these are the groups who, through the 
direct benefits they derive from being in city parks, are most familiar with their 
offerings, are aware of the relevance of those offerings to their own needs, and are 
best able to indicate their expectations regarding them. The survey was conducted 
remotely using Google Forms. The filtering questions used in the questionnaire, as 
well as the distribution of the questionnaire via a link, allowed the survey to reach 
the segments of respondents identified during direct observation. The use of this 
tool was negatively reflected in the low level of returns, especially from respond-
ents of retirement age, who often make limited use of the Internet. A low level of 
returns was also obtained in the male category. The next round of surveys is worth 
conducting face-to-face surveys (PAPI). Participation in the survey was voluntary. 
The survey was conducted in the second half of 2022 among residents of the Lubel-
skie voivodeship. A total of 154 respondents took part in the survey. The small 
sample size is due to the fact that the survey was discontinued on 30 September. 
This is because it was considered that the change of season, and the end of the vaca-
tion and vacation season, could change the respondents’ expectations. Respondents 
were between the ages of 18 and 75 (average age: 32.27). Women (121) made up 
the majority (78.6%), while men (33) accounted for only 21.4%. The underestima-
tion of the male category in the survey is an important limitation. Therefore, it is 
significant for the next edition of the survey to include the gender category when 
defining research categories. Those who were most likely to be alone in the parks 
accounted for 57%, and those who spent time actively – 36%. This study had a much 
broader scope than that presented in this paper. This article covers an independent 
variable – the frequency of visits to municipal parks, and a dependent variable – the 
reasons for park visits, serving as an indicator of consumer expectations regarding 
the functions of this type of green space:

– looking for some rest in a quiet place – X1,
– looking for some rest and shelter from the sun – X2,
– looking for some rest surrounded by nature – X3,
– looking for a place to spend my free time – X4,
– looking for a pet (dog, cat) walking area – X5,
– looking for a place to admire beautiful nature – X6,
– looking for a place with a friendly microclimate – X7,
– looking for a place where I feel safe – X8,
– looking for a place that is good for my health – X9,
– looking for a place to meet family / friends – X10,
– looking for pleasant sounds of nature (e.g., water, leaves, bird song) – X11,
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– looking for a playground for my child / grandchild / charge – X12,
– looking for a place to meet new people – X13,
– looking for a location to throw a party for my family and friends (e.g., birthday 

party) – X14,
– looking for a prominent venue bringing prestige to visitors – X15,
– looking for a place for active leisure (running, walking, cycling / roller-skating, 

gymnastics) – X16,
– looking for a place to read a book / magazine – X17,
– looking for beautiful landscapes – X18,
– looking for a sunny place – X19,
– looking for a peaceful place where I could contemplate or meditate – X20,
– visiting because of its comfortable location (e.g., close to one’s place of resi-

dence, easy access, car park) – X21,
– visiting because it is a convenient route to my work / school / shop / university – 

X22.
All motives were positively coloured, but were related to different types of needs: 

health needs, aesthetic needs, social needs, recreational needs, safety needs. 
The gathered primary data were subjected to quantitative analysis, that is, 

the mean score test, Mann-Whitney U test and exploratory factor analysis. 
The non-parametric Mann-Whitney U test was used to compare two independent 
groups. It applies when a dependent variable is assessed, at least on an ordinal 
scale, but the analysed data do not meet the assumptions for parametric tests. 
The Mann-Whitney U test ranked the scores for the dependent variable (from 
lowest to highest) in the groups under review. The test statistic for the null hypoth-
esis assuming no differences between groups is the comparison of the mean ranks 
for each of the two variables (groups) (Kowal, 1998, pp. 81–82; Milenovic, 2011, 
pp. 73–79) and establishing whether the difference is statistically significant 
at the assumed level of significance p ≤ 0.05 (Cypryańska & Bedyńska, 2007, 
pp. 184–207). Statistical analysis of the gathered primary data was performed 
using IBM SPSS Statistics Ver. 9.0.

We applied exploratory factor analysis in reducing observable variables by 
converting a mutually correlated set of observable variables into a new set of vari-
ables that are not mutually correlated but comparable with the observable variables 
set. It is assumed that the identified factors reach a “deeper” level of the reality under 
review and are reasons underlying the observable changes. Therefore, an advantage 
of factor analysis is the possibility of discovering the optimum number of hidden 
variables, which explain the relationships between observable variables (Kowalska- 
-Musiał & Ziółkowska, 2013). We used this analysis to reduce the set of variables 
affecting the research category “reasons for visiting municipal parks” and detect 
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internal correlations in the relationships between such variables. The factors were 
differentiated using the principal component analysis. We used the Kaiser crite-
rion to determine the number of shared factors (so-called principal components). 
The Kaiser rule is to drop all components with eigenvalues under 1. Each compo-
nent explains a certain level of the common variance of the analysed phenomenon, 
defined by the percentage of variance, which can be interpreted as a measure 
to explain it. The factors were rotated using Varimax. For individual factors we 
identified variables with the largest factor loadings in relation to the specific 
coefficient, that is, variables with the value of at least 0.7, which is the generally 
acceptable limit according to the reference literature (Bedyńska & Cypryańska, 
2007, pp. 134–161).

4.  Results
Based on a cognitive and critical review of the reference literature as well as 

the outcomes of unstructured interviews conducted during the survey questionnaire 
preparation process, we found 22 reasons for visiting municipal parks (Table 1). 

Table 1. Reasons for Visiting Municipal Parks

Variables 
Responses (%)

Mean Standard 
Deviation

Coefficient 
of Variation Rank

1 2 3 4 5
X1 5.8 10.4 14.9 27.9 40.9 3.88 1.222 31.49485 2
X2 8.4 11 20.1 29.9 30.5 3.63 1.257 34.6281 5
X3 5.8 3.2 13.6 29.9 47.4 4.1 1.125 27.43902 1
X4 3.9 7.1 25.3 26.6 37 3.86 1.117 28.93782 3
X5 50 9.7 10.4 6.5 23.4 2.44 1.672 68.52459 17
X6 7.0 10.0 29.0 21.0 34.0 3.65 1.229 33.67123 4
X7 9.1 14.3 23.4 26.6 26.6 3.47 1.274 36.7147 9
X8 16.9 17.5 22.7 24.7 18.2 3.1 1.352 43.6129 12
X9 14.3 9.1 24 22.1 30.5 3.45 1.382 40.05797 10
X10 11 12.3 17.5 28.6 30.5 3.55 1.334 37.57746 7
X11 7.8 11 26 26 29.2 3.58 1.236 34.52514 6
X12 56.5 7.1 8.4 14.3 13.6 2.21 1.555 70.36199 19
X13 58.4 22.7 9.7 3.9 5.2 1.75 1.118 63.88571 21
X14 66.9 16.9 9.1 4.5 2.6 1.59 1.007 63.33333 22
X15 63.6 12.3 10.4 9.1 4.5 1.79 1.215 67.87709 20
X16 26 16.2 21.4 18.2 18.2 2.86 1.451 50.73427 14
X17 39 18.8 16.2 18.2 7.8 2.37 1.362 57.46835 18
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Variables 
Responses (%)

Mean Standard 
Deviation

Coefficient 
of Variation Rank

1 2 3 4 5
X18 7.1 14.3 29.2 21.4 27.9 3.49 1.238 35.47278 8
X19 26.6 27.3 17.5 16.9 11.7 2.6 1.35 51.92308 15
X20 22.1 16.9 22.1 20.8 18.2 2.96 1.414 47.77027 13
X21 9.7 14.9 29.2 23.4 22.7 3.34 1.254 37.54491 11
X22 37 14.3 17.5 16.9 14.3 2.57 1.481 57.62646 16

Source: the authors.

These reasons represent consumer expectations for parks, while also identifying 
their expected principal functions. Respondents were asked to indicate their level 
of individual motivation using a five-point Likert scale, where 1 means “strongly 
disagree,” 2 – “disagree,” 3 – “neutral,” 4 – “agree,” and 5 – “strongly agree.”

The findings indicate that the arithmetic mean for the 22 analysed reasons why 
people go to municipal parks ranges from 1.59 to 4.1. The strongest drivers of park 
visits were looking for some rest surrounded by nature, looking for rest in a quiet 
place, looking for a place to spend their free time, looking for a place to admire 
beautiful nature, looking for some rest and shelter from the sun, looking for the 
sounds of nature, and looking for a place to meet family / friends. The mean values 
for these seven variables were above 3.5, whereas “looking for some rest surrounded 
by nature” scored the highest – 4.1. For the reasons listed above, more than 55% 
of the respondents answered “agree” or “strongly agree.” The findings show that 
the most essential motivations for visiting a park are recreation, contemplation of 
nature, and the preservation of social relationships. Similar results were also found 
in earlier studies (e.g., Liu et al., 2017; Taylor et al., 2020; Hui & Jim, 2022; Gong 
et al., 2023).

The second group of drivers of municipal parks visits includes reasons with 
an arithmetic mean ranging from 3.0 to 3.5. This category covers variables such 
as looking for beautiful landscapes, places with a healthy microclimate, health- 
-promoting places, comfortable locations, and safe places. These reasons were a very 
important or important motivation for 40–55% of the respondents. This implies that 
respondents expect municipal parks to be not just visually appealing but also safe 
for human health and conveniently located.

The third group of reasons encouraging respondents to spend their time in 
a park included looking for a place to meditate, looking for a place for active leisure, 
looking for a sunny place, a convenient location on the way to work / shop / university, 
looking for a place to walk a pet, looking for a place to read a book, and looking 
for a playground. The arithmetic mean for these drivers ranges from 2.0 to 3.0, 

Table 1 cnt’d
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and 25–40% of the respondents find them important or very important. A char-
acteristic shared by these drivers is their relationship to seeking a good place to 
pursue one’s hobby (except for two: convenient location and spending time with 
one’s kids / charges).

The weakest drivers of park visits are the need to socialise and the desire for 
prestige: looking for a prominent venue, looking for a place to meet new people, 
and looking for a location to throw a party. The arithmetic mean for these drivers is 
below 2.0. Less than one-sixth of the respondents found them important. 

To compare the distribution of the results for individual variables, we calculated 
the coefficient of variation. For 12 variables, it falls within the range from 20% 
to 40%, suggesting a moderate variation in their value, while for six variables the 
coefficient of variation ranges from 40% to 60%, which points to a strong vari-
ation – a significant distribution of the variable. Thus, the arithmetic mean was 
an acceptable measure for this set of variables. For the remaining five variables, the 
coefficient of variation exceeded 60%, indicating a very strong variation in the value 
of individual variables; this group varied relative to the extent of these features.

Next, we attempted to determine whether there were variations in respondents’ 
expectations regarding the parks’ functions based on how frequently they visited 
them and whether such differences were statistically significant. To this end, 
we assigned the respondents to two categories (Table 2). The first group consisted of 
people who rarely went to parks, that is, once a month or less frequently (49.4%), and 
the second group comprised frequent visitors, that is, people who went there more 
than once a month.

Table 2. Frequency of Visits to Municipal Parks

Frequency Categories Frequency Responses (%)
Rarely max. once a year 12.3

49.4several times a year 31.8
approx. once a month 5.2

Often 2–3 times a month 20.1

50.6
once a week 14.9
several times a week 12.3
every day 3.2

Source: the authors.

Afterwards, we ran a non-parametric Mann-Whitney U test, which revealed 
that at the level of significance p ≤ 0.05, the variable “reasons for visiting munic-
ipal parks” shows a statistically significant variation in respondents’ expect- 
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ations regarding six of the 22 listed functions of the park (Table 3). As a result, 
the research hypothesis’s claim was valid for only six types of expectations. 
Visibly more likely to go to the park are people who walk their pets (X5), 
people who actively engage in sports (X16), people who seek sunny places (X19), 
people who seek places that allow them to quiet down and collect their thoughts, 
and people (X20) for whom parks are conveniently located (X21, X22). Therefore, 
the frequency of visits to municipal parks is not a characteristic that determines 
the variation in most respondents’ expectations regarding the functions under 
consideration.

Table 3. Analysis of the Significance of Variations between the Respondents’ Answers Given 
the Frequency of Visits to Municipal Parks

Variables
How Often 

Do You Visit 
the Park

Mean 
Rank

Total 
Ranks

Mann-Whitney 
U Test

Asymptomatic 
Significance 
(Bilateral)

X1 R 79.55 6,046 2,808 0.553
O 75.5 5,889

X2 R 73.45 5,582.5 2,656.5 0.25
O 81.44 6,352.5

X3 R 74.66 5,674.5 2,748.5 0.402
O 80.26 6,260.5

X4 R 74.22 5,640.5 2,714.5 0.346
O 80.7 6,294.5

X5 R 69.88 5,310.5 2,384.5 0.024
O 84.93 6,624.5

X6 R 72.59 5,517 2,591 0.162
O 82.28 6,418

X7 R 74.59 5,668.5 2,742.5 0.41
O 80.34 6,266.5

X8 R 72.06 5,476.5 2,550.5 0.127
O 82.8 6,458.5

X9 R 71.57 5,439.5 2,513.5 0.094
O 83.28 6,495.5

X10 R 74.51 5,662.5 2,736.5 0.396
O 80.42 6,272.5

X11 R 78.79 5,988 2,866 0.715
O 76.24 5,947
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Variables
How Often 

Do You Visit 
the Park

Mean 
Rank

Total 
Ranks

Mann-Whitney 
U Test

Asymptomatic 
Significance 
(Bilateral)

X12 R 77.07 5,857.5 2,931.5 0.896
O 77.92 6,077.5

X13 R 73.13 5,557.5 2,631.5 0.176
O 81.76 6,377.5

X14 R 75.07 5,705 2,779 0.423
O 79.87 6,230

X15 R 71.85 5,460.5 2,534.5 0.071
O 83.01 6,474.5

X16 R 68.95 5,240 2,314 0.016
O 85.83 6,695

X17 R 74.25 5,643 2,717 0.353
O 80.67 6,292

X18 R 73.47 5,584 2,658 0.254
O 81.42 6,351

X19 R 68.78 5,227.5 2,301.5 0.014
O 85.99 6,707.5

X20 R 69.8 5,305 2,379 0.031
O 85 6,630

X21 R 67.2 5,107 2,181 0.004
O 87.54 6,828

X22 R 70.28 5,341.5 2,415.5 0.04
O 84.53 6,593.5

Notes: R – rarely visiting; O – often visiting.
Source: the authors.

Analysis of mean values does not allow for identifying hidden relationships 
between variables. To determine the optimum number of hidden variables explaining 
the correlations between observable variables such as “reasons for visiting munic-
ipal parks” and compare the reasons for people who often and rarely visit municipal 
park, we conducted an exploratory factor analysis for all the respondents, and for 
each of the two groups identified based on the variable frequency of visits to munic-
ipal parks. Having standardised the data, we used the Cronbach’s alpha to measure 
the reliability of the research tool. The catalogue of expectations for municipal 
parks contained 22 observable variables for which the Cronbach’s alpha was 0.889, 
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that is, exceeded 0.8. It proves that the scale is highly reliable and thus features high 
internal consistency (Bedyńska & Cypryańska, 2007, pp. 134–161). Next, based on 
the Kaiser rule, we identified five factors for all the respondents, six factors for 
people who rarely visit municipal parks, and seven factors for frequent visitors with 
the eigenvalues of variables above 1. In each case, these factors explain 60% of the 
common variance of the phenomenon under review (Table 4).

Table 4. Hierarchy of Factors According to Their Eigenvalues Determined Using the Kaiser 
Rule (for All the Respondents and for People Rarely and Often Visiting Municipal Parks)

Factor
Eigenvalue Cumulative 

Eigenvalue
% of All Eigenvalues 

(Variance)
Cumulative % 
of Eigenvalues

T R O T R O T R O T R O
1 7.027 7.641 6.316 7.027 7.641 6.316 17.985 18.845 16.790 17.985 18.845 16.790
2 2.412 2.595 2.442 9.439 10.236 8.758 15.064 14.834 14.610 33.049 33.680 31.400
3 1.371 1.534 1.786 10.81 11.77 10.544 13.349 12.942 10.581 46.398 46.622 41.981
4 1.343 1.300 1.455 12.153 13.07 11.999 7.883 8.783 7.984 54.282 55.405 49.965
5 1.100 1.230 1.269 13.253 14.3 13.268 5.965 7.740 7.509 60.247 63.145 57.474
6 – 1.080 1.214 – 15.38 14.482 – 6.768 7.129 – 69.913 64.603
7 – – 1.074 – – 15.556 – – 6.107 – – 70.710

Notes: T – total (all respondents); R – rarely visiting; O – often visiting. “Total” – sampling adequacy 
measured using the Kaiser-Meyer-Olkin (KMO) test is 0.852, that is, more than 0.7. The Bartlett’s test 
of sphericity is significant (the variables are significantly statistically correlated); chi2 = 1,450.138; 
and p < 0.001; “Rarely visiting” – KMO = 0.814; the Bartlett’s sphericity test is significant; chi2 = 
= 879.162; and p < 0.001; “Often visiting” – KMO = 0.756; the Bartlett’s sphericity test is significant; 
chi2 = 749.191; and p < 0.001. 
Source: the authors.

Analysing the internal structure of individual factors (Table 5), we observed 
explicit differences between people who visited municipal parks rarely and often, 
and between each of the two categories and all the respondents. The first principal 
component for all the respondents consists of five variables, for those who rarely 
visit parks – one variable, and for those who visit them often – four variables. 
In addition, for respondents who often visit parks, the variables are identical with 
those for all the respondents. As regards the first factor for people who rarely go 
to the park, its variable is a component of the second factor for people who often 
visit parks, but is not a component of any factor for all the respondents. Thus, the 
structure of the first factor for all the respondents and for those who often visit parks 
is very similar. The second factor for all the respondents comprises one variable, 
three for those who rarely visit parks, and two for people who often go to the park.



Table 5. Results of the Factor Analysis of Reasons for Visiting Parks (for All the Respondents and for Those Who Visit Parks Rarely and Often)

Variables
Factors

1 2 3 4 5 6 7
T R O T R O T R O T R O T R O T R O T R O

X7 0.763 0.43 0.748 0.324 0.162 0.35 0.099 0.695 –0.08 0.085 0.075 0.062 0.05 0.176 0.13 – 0.22 0.178 – – 0.15
X8 0.761 0.532 0.838 0.197 0.32 0.163 0.164 0.247 –0.009 0.145 0.198 0.12 –0.126 0.3 0.089 – 0.22 0.053 – – –0.163
X9 0.729 0.698 0.806 0.323 0.19 0.123 0.071 0.307 0.147 0.182 0.131 –0.057 0.025 0.322 –0.016 – 0.09 0.096 – – –0.013
X11 0.727 0.447 0.676 0.175 –0.077 0.119 0.054 0.482 0.316 0.099 0.295 0.138 0.06 –0.047 0.104 – 0.414 0.055 – – 0.035
X6 0.705 0.378 0.701 0.351 0.242 0.361 0.162 0.712 0.206 –0.007 0.054 –0.003 0.195 0.08 0.037 – 0.137 –0.0103 – – 0.188
X18 0.504 0.188 0.388 0.32 0.139 0.245 0.181 0.762 0.67 0.257 0.228 0.034 0.03 0.14 –0.059 – 0.057 0.031 – – –0.279
X12 0.463 0.021 0.255 –0.22 0.11 –0.006 0.318 0.154 –0.055 –0.251 –0.074 0.801 –0.439 –0.028 –0.054 – 0.878 –0.076 – – –0.186
X3 0.431 0.595 0.396 0.736 –0.088 0.792 0.028 0.485 0.063 –0.031 –0.052 0.052 –0.145 0.287 0.188 – 0.051 –0.047 – – –0.106
X1 0.339 0.827 0.189 0.691 –0.107 0.813 –0.017 0.164 0.167 –0.044 0.069 0.171 0.032 0.056 –0.14 – 0.013 –0.04 – – –0.037
X4 0.234 0.388 0.277 0.674 0.029 0.684 0.181 0.152 0.11 –0.057 –0.204 0.081 –0.415 0.735 0.301 – 0.181 –0.046 – – –0.08

X20 0.277 0.654 0.218 0.615 0.073 0.399 0.104 0.362 0.321 0.224 0.098 –0.19 0.14 0.062 0.343 – –0.118 0.24 – – –0.154
X2 0.268 0.603 0.2 0.565 0.221 0.657 0.054 0.106 –0.004 0.112 0.076 –0.218 0.095 0.162 –0.099 – 0.116 0.127 – – 0.152
X17 0.011 0.611 –0.129 0.515 0.401 0.405 0.43 0.11 0.314 0.006 0.053 0.03 0.26 –0.368 0.629 – –0.097 –0.03 – – 0.153
X14 0.056 –0.067 –0.08 –0.049 0.878 0.041 0.859 0.097 0.236 0.03 0.118 0.694 0.044 0.092 0.304 – 0.049 0.159 – – 0.261
X15 0.157 0.179 0.077 0.012 0.877 –0.112 0.763 0.096 0.54 0.131 0.057 0.352 0.23 –0.021 0.157 – 0.058 0.254 – – 0.317
X13 0.06 0.143 –0.158 0.225 0.758 0.324 0.726 0.067 0.6 0.158 0.329 0.344 0.086 0.111 0.101 – 0.172 0.048 – – 0.1
X16 0.27 0.167 0.301 0.094 0.516 –0.093 0.471 0.23 0.056 0.137 0.001 0.196 –0.125 0.211 0.781 – –0.165 0.062 – – –0.102
X10 0.065 0.072 0.039 0.36 0.245 0.439 0.435 0.104 0.297 0.266 0.257 0.421 –0.192 0.719 0.128 – –0.109 0.272 – – 0.115
X22 0.1 –0.012 0.06 –0.096 0.127 –0.05 0.142 0.152 0.263 0.813 0.853 0.06 0.223 –0.087 –0.252 – –0.197 0.806 – – 0.161
X21 0.191 0.22 0.132 0.126 0.144 0.086 0.189 0.117 –0.104 0.7 0.66 0.033 –0.214 0.176 0.306 – 0.194 0.777 – – –0.107
X19 0.281 0.563 0.302 0.328 0.318 0.067 0.327 0.048 0.762 0.426 0.548 –0.076 0.211 0.014 0.16 – –0.113 0.002 – – 0.047
X5 0.179 0.057 0.063 0.012 0.437 0.008 0.279 0.548 0.025 0.01 0.043 0.008 0.716 –0.193 –0.042 – –0.4 0.019 – – 0.902

Notes: T – total (all respondents); R – rarely visiting; O – often visiting. Underlined numbers indicate the highest factor loadings (≥ 0.7), which served as the basis for the interpretation of the extracted factors. 
Source: the authors.
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Each category of respondents shows great variations between the component 
variables (only one variable forms a part of the second factor for all the respond-
ents and for people who often go to the park). The third factor for all the respond-
ents comprises three variables, two variables for those who rarely visit parks, and 
one variable for people who often go to the park. The third factor in each of the 
analysed categories of respondents consists of a different group of component vari-
ables; however, the variables forming this factor for all the respondents are iden-
tical with the variables forming the second factor for respondents who rarely visit 
parks. The fourth factor for all the respondents comprises two variables, and for 
respondents who visit parks rarely and often – one variable. One of the variables 
forming the fourth factor for all the respondents is a component of the fourth factor 
for people who rarely visit parks and of the sixth factor for those who often go to 
the park. The fifth factor consists of one variable for all the respondents and for 
those who often go to the park and of two variables for respondents who rarely 
visit parks. For each of the analysed category of respondents, this factor comprises 
another group of variables. The sixth factor was diagnosed only for two categories 
of respondents according to variable “frequency of staying in the parks” – for those 
who rarely visit parks it comprises one variable, and two variables for those who 
visit them often. The component variables differ between both groups of respond-
ents. The seventh factor was identified only for the category of respondents who 
often visit parks, and its component variable is identical with the component variable 
of the fifth factor for all the respondents. The results of analyses imply a variation in 
the number of principal components identified for individual groups of respondents 
and within their internal structure.

In discovering the reasons for visiting municipal parks, the factor analysis result 
is the key since it makes it possible to identify individual factors with the segments 
of consumers of the municipal park offer (Table 6). After analysing the respondents’ 
reasons for visiting municipal parks, we have identified five consumer segments 
among all the respondents, six segments among those who rarely visit municipal 
parks, and seven segments among those who visit parks often.

The first factor, explaining 18% of the common variance of the phenomenon 
under review, covers four variables associated with the need for physical and 
psychological safety: a place to feel safe, with a safe microclimate, safe to health, 
and with friendly sounds of nature. The second factor explains 15% of the common 
variance of the phenomenon. It covers two variables determining the need for 
leisure in a  natural environment: rest surrounded by nature, and rest in a quiet place. 
The third factor comprises three variables associated with the need for socialising: 
a venue for team-building events, a prominent place, and a place to meet new people. 
This factor explains 13% of the common variance of the phenomenon. The fourth 
factor, explaining 9% of the common variance of the phenomenon, comprises one 
variable associated with the attractive location of municipal parks.
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Table 6. Segments of Respondents Identified Based on Reasons for Which They Use the Offer 
of Municipal Parks (for All the Respondents and for Those Who Stay in the Parks Rarely and 
Often)

Seg-
ment

Description of the Segment
All respondents Rarely visiting Often visiting

1 – Looking for a place with 
a friendly microclimate

– Looking for a place where 
I feel safe

– Looking for a place that is 
good for my health

– Looking for pleas-
ant sounds of nature 
(e.g., water, leaves, bird 
song)

– Looking for a place to 
admire beautiful nature

– Looking for some rest in 
a quiet place

– Looking for a place with 
a friendly microclimate

– Looking for a place where 
I feel safe

– Looking for a place that is 
good for my health

– Looking for a place to 
admire beautiful nature

2 – Looking for some rest 
surrounded by nature

– Looking for a location to 
throw a party for my fam-
ily and friends (e.g., birth-
day party)

– Looking for a prominent 
venue bringing prestige 
to visitors

– Looking for a place to 
meet new people

– Looking for some rest in 
a quiet place

– Looking for some rest 
surrounded by nature

3 – Looking for a location to 
throw a party for my fam-
ily and friends (e.g., birth-
day party)

– Looking for a prominent 
venue bringing prestige to 
visitors

– Looking for a place to 
meet new people

– Looking for beautiful 
landscapes

– Looking for a place to 
admire beautiful nature

– Looking for a sunny place

4 – Visiting because it is 
a convenient route to my 
work/school/shop/univer-
sity

– Visiting because of its 
comfortable location 
(e.g., close to one’s place 
of residence, easy access, 
car park)

– Visiting because it is 
a convenient route to my 
work/school/shop/univer-
sity

– Looking for a playground 
for my child/grandchild/
charge
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Seg-
ment

Description of the Segment
All respondents Rarely visiting Often visiting

5 – Looking for a pet (dog, cat) 
walking area

– Looking for a place to 
spend my free time

– Looking for a place to 
meet family/friends

– Looking for a place for 
active leisure (running, 
walking, cycling/roller- 
-skating, gymnastics)

6 – – Looking for a playground 
for my child/grandchild/
charge

– Visiting because it is 
a convenient route to my 
work/school/shop/univer-
sity

– Visiting because of its 
comfortable location 
(e.g., close to one’s place 
of residence, easy access, 
car park)

7 – – – Looking for a pet (dog, cat) 
walking area

Source: the authors.

To match factors with consumer segments, the result of the factor analysis is 
crucial for determining the product’s features considered in making decisions. 
Consumers in each segment had similar motivations for staying in the park, 
suggesting expected municipal park functions that differed from other categories. 

Among all the respondents, the first segment consists of people who in the offer 
of parks seek qualities such as safety for physical and mental health and contempla-
tion of the beauty of nature. The second segment comprises respondents who see 
parks as places to rest surrounded by nature. The third segment represents those for 
whom parks are mostly prominent venues for social integration, the fourth segment 
– respondents who highlight the attractive location of parks, and the fifth segment – 
people who choose parks as places to walk their pets.

Among respondents who rarely use the offer of parks, the first segment consists 
of people looking for some rest in a quiet place, the second – looking for prominent 
venues for socialising, the third – looking for a place to contemplate the beauty of 
nature, the fourth – highlighting the attractive location of parks, the fifth – looking 
for a place to meet family and friends in their spare time, and the sixth segment 
comprises people going to the park with a child, grandchild or a person under their 
care.

The category of people who often use the offer of municipal parks includes seven 
segments. The first segment looks for physical and psychological safety and a place 
to contemplate the nature, the second segment looks for some rest in a quiet place 
surrounded by nature, the third segment looks for sunny spots in parks, the fourth 

Table 6 cnt’d
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segment looks for playgrounds for children under their care, the fifth segment seeks 
places for active leisure, the sixth segment highlights the attractive location of parks, 
and the seventh segment visits municipal parks with their pets.

By distinguishing different segments of respondents, we can tailor the offer of 
city parks to them, ensuring physical and psychological safety throughout their 
territory, and separating zones for quiet rest, where consumers will be able to safely 
relax in the bosom of nature and contemplate it; zones dedicated to social integra-
tion, where visitors will be provided with infrastructure for meeting with family 
and friends; a play zone for children, where they can spend time actively; a zone 
of active recreation for adults, i.e., places where visitors will be able to engage in 
physical activity; and a pet-friendly zone, allowing pets to be safely taken outside. 
It is also important to keep in mind the development of infrastructure to improve the 
accessibility of city parks.

The limitations of the survey results are mainly due to the low sample size and 
also the underestimation of the male category, which was caused by the method and 
technique used to collect data, i.e., the online survey method and the snowball tech-
nique. Despite attempts to eliminate the limitations of this technique by isolating 
segments of respondents and recruiting seeds from them, it was not possible to fully 
eliminate its limitations. When planning future surveys, therefore, online surveys 
should be replaced by PAPI surveys.

5.  Conclusions
The work-life balance concept emphasises the adverse effects of overworking 

on workers’ health and job performance (including stress generation). Visiting 
a municipal park is a leisure activity that can help individuals enhance their physical 
and psychological well-being. Parks serve a variety of purposes, including stress 
relaxation, physical activity, social relationships, environmental improvement, and 
the formation of a favourable microclimate for visitors, which consequently contrib-
utes to an increased quality of life. Therefore, the objective of this paper, which is 
to identify and analyse social expectations about the functions of municipal parks 
in the context of work-life balance depending on the frequency of visiting parks, is 
essential. The research was conducted on the example of the Lubelskie voivodeship.

Our analyses demonstrated that the consumers of municipal parks’ offerings 
in the Lubelskie voivodeship had varying expectations regarding the functions the 
parks should provide. The foremost expectations involved parks’ leisure function, 
which is the ability to relax in a natural environment, experience tranquillity and 
seek shelter from the sun, admire the beauty and sounds of nature, and leisure activ-
ities, including meeting family and friends. This is in line with the results of other 
studies, which emphasise that the most important functions of parks are recreation 
and contemplation of nature, as well as social and cultural functions (Liu et al., 
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2017; Taylor et al., 2020; Hui & Jim, 2022; Gong et al., 2023). It also seems that this 
dissimilarity of expectations with regard to the functions of parks is not a contra-
diction in terms, since the same infrastructural elements of urban parks can serve 
different purposes. Therefore, city authorities, when creating urban park offerings, 
should pay special attention to aligning local park management policies with the 
expectations of park users, creating infrastructure that will be used for a variety 
of purposes that meet their diverse needs. A review of the literature indicates that 
studies on expectations of urban parks look for correlations with socio-demographic 
characteristics, i.e., gender (Derose et al., 2018; Bąkowska-Waldmann & Piniarski, 
2023) and age (Brkljačić, Majetić & Tarabić, 2017; Kimic & Polko, 2022). Based on 
the literature survey, it was noted that there is a lack of analysis on the relationship 
between expectations of the functions of urban parks and the frequency of their 
visitation. In order to look at this problem, a Mann-Whitney U test was conducted, 
the result of which shows that the frequency of visits to city parks is not an indicator 
of respondents’ differentiated expectations regarding their functions. This variable 
differentiates the respondents’ expectations about six out of 22 functions of parks 
in a statistically significant manner and the hypothesis is true only for them. People 
who walk their pets (X5), people who actively play sports (X16), people who seek 
sunny places (X19), people who look for places that allow them to calm down and 
collect their thoughts, and people (X20) for whom parks are conveniently located 
(X21, X22) go to the park more often. Thus, the frequency of visits to city parks 
is not a characteristic that determines the variation in respondents’ expectations 
regarding most of the surveyed functions.

The factor analysis result made it possible to identify a varied number of 
segments for the analysed categories of respondents. Consumers in each segment 
showed similar motivations for staying in the park, suggesting expected functions of 
parks that differed from those reported by people from other categories. Analysing 
the internal structure of individual factors, we observed explicit differences between 
people who visited municipal parks rarely and often, and between each of the two 
categories and all the respondents. The identified principal components differ in 
their internal structure, which may imply that the analysed feature differentiated 
the reasons for visiting municipal parks. The individual factors were identified with 
consumer segments of the municipal park offer, within which consumers showed 
identical or very similar motivations for staying in parks. This allows municipal 
park management institutions to shape a specialised municipal park offer for 
selected target segments identified by frequency of stay in parks and to conduct 
marketing activities more effectively. Knowledge of the expectations of park visitors 
according to the frequency of their visits can also give urban planners clues as to 
how parks should be laid out. The division of park space into different zones suited 
to particular consumer groups, the offer of specific facilities (e.g., playgrounds, 
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sports equipment) and additional services (e.g., the possibility of organising events 
for family and friends) are important.

Future research directions could include conducting a study of respondents’ 
perceptions of the role of parks in shaping work-life balance, including, among other 
things, reducing stress and improving mental health, enhancing physical activity or 
improving social relations. This would make it possible to determine to what extent, 
according to the respondents, municipal parks contribute to work-life balance and 
what could be further improved and supplemented in the municipal park offer in 
this context.
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A B S T R A C T

Objective: The aim of the article is to identify socio-economic factors influencing the diffusion 
of mobile technologies in Poland.
Research Design & Methods: The phenomenon of diffusion of mobile innovations was modelled 
using Gompertz functions, which were estimated separately for each voivodeship. The impact of 
socio-economic factors on the rate of innovation diffusion was modelled using multi-equation 
models. The Gauss-Newton algorithm was used to estimate the Gompertz function, and multi- 
-equation models were estimated using three stage least square (3SLS).
Findings: The research results included in this study indicate that the highest levels of market 
saturation occur in voivodeships with large populations. The phase of increasing innovation 
diffusion usually lasts longer in more urbanised voivodeships. The level of education of society 
and its digitalisation are potentially important determinants of the dynamics of diffusion of mobile 
technology innovations. More educated populations generally had inflection points pushed back 
in time and therefore the waiting time for the peak of the wave of mobile technology diffusion 
was generally longer there.
Implications / Recommendations: Knowledge of the phase cycle of the innovation diffusion 
pattern can help in planning the introduction of technologically advanced products to the market 
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in a coordinated way, so that the peak of the market penetration process occurs at the desired 
moment from the point of view of the company’s strategy. The research approach presented here 
may be useful for company managers in planning strategies for introducing new products and 
services.
Contribution: The article presents for the first time the diffusion of mobile technologies in 
Poland from a spatial perspective (by voivodeships). The identification of socio-economic factors 
of the diffusion of mobile technologies made using multi-equation models should be considered 
an original approach in research on the spread of innovations.
Article type: original article.
Keywords: innovation diffusion, mobile technology, Gompertz model, multi-equation model, 
voivodeships.
JEL Classification: O30, C01, C22.

1.  Introduction
The information revolution has led to the emergence of the information society 

and information economy and has become a catalyst for the development of mobile 
technologies. Technological progress of the last two decades and the accompanying 
“information revolution 4.0” have resulted in very deep and dynamic changes in 
the functioning of economies, industry, work organisation and of entire societies. 
The impact of the revolution in information and communication technology, the 
development of artificial intelligence, and the digitalisation of economies have 
resulted in the emergence of “societies 5.0.” This would not be possible without 
the development of mobile technologies, which are currently among the fastest 
developing technologies, and their participation in everyday life of modern society 
is visible in virtually all areas. Mobile technologies can be defined as a set of 
technologies and solutions that enable communication, access to information, enter-
tainment and many other functions using portable devices such as smartphones, 
tablets, laptops or smartwatches (Choudrie, Pheeraphuttharangkoon & Davari, 2020; 
Dhakal & Lim, 2020; Jha & Saha, 2020; Lartey, 2020). The terms refer to both the 
hardware and software that allow these devices to operate on mobile networks and 
stay connected to the Internet at all times. It is hard to imagine modern society 
without access to such technologies since they play a major role in many aspects of 
people’s lives and in the functioning of entire economies – one can point to mobile 
banking and financial services, remote education, e-commerce, social media as 
examples of true impact (Mitra, 2019; Hew, Lee & Leong, 2023).

The features of mobile technologies centre on directness and immediacy that 
permit the use these technologies anywhere and at any time, the ability to quickly 
connect, geolocation (GPS), data portability and sharing of data and services, 
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the ability to archive data on various media (including the cloud), the ability to 
personalise and adapt devices to one’s needs in terms of configuration, appearance, 
etc. (Grantham & Tsekouras, 2005). Smartphones and tablets are a representative 
example of devices, which embody mobile technologies. They are multifunctional 
devices and highly popular. Today’s smartphones and tablets are an example of 
extremely advanced technologies and are miniaturised computers with a versatile 
purpose, for which making phone calls is just one of their many functions (Hew, 
Lee & Leong, 2023). For this reason, the modelling of mobile innovation diffusion 
was carried out in this study based on the process of proliferation of such devices. 
In the subject literature the issue of innovation diffusion in the area of mobile tech-
nologies in Poland, which utilises a spatial approach, is rarely discussed, and it is 
even more difficult to find studies in which the factors influencing the geographical 
diversity of this phenomenon are analysed. This article attempts to fill the existing 
research gap in this area. The author of the study aims to build models of diffusion 
of mobile technologies for individual voivodeships, as well as to indicate statistically 
significant socio-economic factors that affect these characteristics. The research 
objectives were achieved using the Gompertz curve and multi-equation models.

2.  Literature Review
The issue of innovation diffusion can be analysed from different perspectives, 

depending on the research objective. Diffusion is thus analysed in terms of consumer 
behavior and marketing (Hew, Lee & Leong, 2023). A particularly frequent subject 
of research on mobile innovations is the study of the diffusion of telecommunication 
technology, mobile telephony (Gündüc, 2019; Honoré, 2019; Morya & Shankar, 2019; 
Spaho & Kraja, 2019; Sujatha & Sekkizhar, 2019, Toğa & Toğa, 2019; Choudrie, 
Pheeraphuttharangkoon & Davari, 2020; Jha & Saha, 2020; Lartey, 2020; Kalem 
et al., 2021; Chandrasekaran, Tellis & James, 2022). The technological progress that 
has taken place in this area is unprecedented in the history of technological thought 
development. The multifunctionality of constantly improved mobile devices, rapid 
development of telecommunication infrastructure, increasing affordability, and the 
appropriate marketing policy of corporations producing and selling such devices 
that creates specific needs among customers, all cause the emergence of a market 
suction effect. 

However, the proliferation of technological novelties in this area takes place at 
different rates and in different ways, depending on many socio-economic, demo-
graphic, cultural and other factors. In innovation diffusion studies, S-shaped curves 
are of course used (Rogers, 1995). In order to gain a more in-depth understanding 
of diffusion processes, some of the characteristics of such models as inflection point 
and saturation level need to be investigated. In innovation diffusion models, quite 
popular models are the Bass and logistic models (Gündüc, 2019; Jha & Saha, 2020; 
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Lartey, 2020). However, many researchers indicate the advantage of the Gompertz 
model over other models (Liu et al., 2014; Spaho & Kraja, 2019; Dhakal & Lim, 
2020; Jha & Saha, 2020; Lartey, 2020) and therefore this model will be the basis for 
the analysis in this research. The dynamics and causes of mobile technology inno-
vation are studied from a global, cross-country perspective (Gündüc, 2019; Morya 
& Shankar, 2019; Roy, Dutta & Das, 2019; Sujatha & Sekkizhar, 2019; Choudrie, 
Pheeraphuttharangkoon & Davari, 2020). They examined the dynamics and causes 
of innovation in mobile technologies from a global, cross-country perspective. 
Perkins and Neumayer (2005) studied the rate of diffusion of telecommunications 
technologies using event history analysis. They found that the pace among those who 
later adopted such technologies was the fastest in the field of mobile digital tech-
nology. In developing countries, such technologies spread faster than in developed 
countries. Choudrie, Pheeraphuttharangkoon and Davari (2020) in modelling the 
diffusion of innovations successfully applied the structural equation modelling 
(PLS-SEM) technique. They investigated, among others: the impact of demographic 
factors and functional features of smartphones on the diffusion of innovations. 
Marketing analyses check what factors may influence the diffusion of mobile inno-
vations. Researchers argue that the spread of Internet technologies in many coun-
tries is mainly influenced by GDP per capita and the average age of the population 
(Kiiski & Pohjola, 2002). Mukhopadhyay, Bagchi and Udo (2024) studied the impact 
of population income, human development, and urbanisation on the rate of mobile 
telephony diffusion. There may, of course, be more potential factors that may influ-
ence the diffusion of mobile innovations and they may be economic, demographic, 
social and cultural in nature (Liu et al., 2014; Gündüc, 2019; Morya & Shankar, 
2019; Choudrie, Pheeraphuttharangkoon & Davari, 2020). This study combined the 
estimation of the Gompertz S-shaped curve with a cause-and-effect analysis, which 
checked what factors determined the dynamics of diffusion, the inflection point of 
the curve and its saturation level in relation to mobile technologies in Poland. Such 
a study was carried out by voivodeship, which allowed for an analysis of the diffu-
sion of the discussed innovations in spatial terms. Research from this perspective 
should be considered pioneering on the Polish mobile technology market. It should 
be assumed that the results obtained will be helpful in understanding the course of 
the innovation diffusion process, and it will help decision-makers responsible for 
establishing the marketing strategy of companies providing mobile technologies to 
build forecasts and make appropriate decisions.

3.  Research Methodology
Modelling of mobile innovation diffusion was carried out based on the process of 

proliferation of smartphones and tablets with Internet access. Two groups of statis-
tical data from the Local Data Bank of the Polish Central Statistical Office (GUS) 
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from 2022 were used, which may potentially affect the diffusion of mobile technol-
ogies, in the cross-section of voivodeships:

– number of companies equipping employees with mobile devices enabling 
mobile access to the Internet (portable computers, smartphones),

– selected socio-demographic features of the society.
The Gompertz model was used to model the diffusion process of mobile tech-

nologies, the effectiveness of which in similar analyses has been confirmed in many 
papers (Desiraju, Nair & Chintagunta, 2004; Lei & Zhang, 2004; Liu et al., 2014; 
Spaho & Kraja, 2019; Dhakal & Lim, 2020; Jha & Saha, 2020). This model reflects 
the dynamics of the diffusion of innovative technologies, the course of which corre-
sponds to the shape of the letter S.

The function used in this analysis is as follows:
	 exp expf t A B t C– – – ,=^ ^ ^ ^h hhh � (1)
where:

A, B, C – parameters of the Gompertz function. 
The rate of change in the Gompertz function is given by the formula:

	 expGRG dt
dy

y B B t C1 – –= = ^ ^ hh.� (2)

In the Gompertz function, it is possible to indicate an area where it has a clearly 
increasing growth rate and a range where it is characterised by a decreasing growth 
rate, ultimately progressing to the level of saturation expressed by the asymptote 
y = A. The point that separates the rapid growth rate of the curve from the decreasing 
rate of growth is called the inflection point. It can be shown that its abscissa in the 
coordinate system has a value corresponding to the value of the parameter C, and 
the elevation takes the value of Ae –1. The rate of change of the Gompertz function at 
the inflection point is given by:

	 dt
dy

y C B1 =^ h .� (3)

Thus, each of the parameters of the Gompertz function (1) has its own interpretation 
in the analysis of the process of innovation diffusion. Parameter A expresses the 
potential size of the market, parameter B expresses the diffusion rate, and param-
eter C expresses the inflection point. On their basis, it is possible to trace in depth 
the diffusion of innovations in terms of the pace of this process, the duration of the 
dynamic growth phase of the process, as well as its level of saturation. Therefore, 
it is justified to investigate what the elements depend on and what determinants 
shape them. Since the recipients of devices that are carriers of mobile technologies 
are primarily populations of state residents, it is justified to look for determinants of 
diffusion processes among socio-demographic characteristics. It should be expected 
that the size of the market for electronic devices such as smartphones and tablets 
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(parameter A) may depend on the size of the population in a given country (region), 
the degree of its urbanisation, the level of wealth of the society, the level of education 
in the society and the openness of the society to digital technologies. The impact of 
such variables in similar analyses was examined by authors such as Liu et al. (2014), 
Prince and Simon (2009), Katona, Zubcsek and Sarvary (2011). In addition, it can be 
expected that the size of the market may also be affected by the length of the period 
during which the diffusion processes intensify. The duration of this period can be 
determined based on the inflection point, and given that it takes time for the relevant 
market period to occur, it is advisable to include a lagging variable in the model to 
represent the inflection point. Some of these variables may also determine the rate 
of mobile technology diffusion. This applies, for example, to the urbanisation rate, 
the level of education of the population and the extent of the society’s digital compe-
tences. It should also be assumed that the dynamics of diffusion of digital technol-
ogies is a result of the level of market saturation with such technologies (market 
size) and the length of the period of intensive diffusion of innovation (measured 
by the inflection point). It can be expected that the length of the period of intensive 
growth of diffusion dynamics is also due to the level of urbanisation, the education 
of the society, its digital competences, as well as the level of economic development 
of the country or region (Liu et al., 2014). The Gompertz curve inflection point 
can also be affected by the diffusion rate and market size. Potential feedbacks that 
may occur between variables are a premise for using a multi-equation model with 
interdependent variables in the study:
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where:
Ai – the level of market saturation,
Bi – dynamics of growth of the Gompertz curve at the inflection point,
Ci – inflection point of the Gompertz curve,
X1i – population (in 10,000),
X2i – urbanisation index,
X3i – average salary in PLN,
X4i – the number of university graduates per 10,000 population,
X5i – percentage of the population with a PC with Internet access,
X6i – voivodeship per capita income in PLN.

By logging the variables (except for the indicators expressed as a percentage – X2i 
and X5i ) in equations (4)–(5), a better fit of the model to the data is obtained, and 
the parameters can be interpreted as elasticities. Three stage least square (3SLS) 
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was used to estimate the parameters in this multi-equation model (Greene, 2007; 
Liu et al., 2014). This method is more efficient than the two stage least square 
(2SLS) method and permits better associations between the error components in 
each model equation, reducing their potential impact (Zellner, 1962; Greene, 2007). 
The multi-equation model uses cross-sectional data, with the values ​​of the variables 
Ai, Bi, Ci for each voivodeship coming from the Gomertz model, and the values ​​of 
the remaining variables X1i–X6i were adopted from 2022. Model estimations were 
carried out using Statistica and Gretl computer programmes.

4.  Empirical Results and Discussion
The results of the estimation of the parameters of the Gompertz model 

describing the diffusion of mobile technologies in individual Polish voivodeships 
are presented in Table 1. They show that the time needed to reach the highest point 
of market penetration differs between voivodeships. It is much longer in voivode-
ships with a large number of inhabitants and ones that are quite highly urbanised, 
such as Mazowieckie (approx. 4 years and 6 months) and Śląskie (approx. 3 years 
and 6 months). On the other hand, the shortest waiting time for the maximum 
market penetration point was recorded in the following voivodeships: Warmińsko- 
-mazurskie (approx. 1 year and 3 months) and Świętokrzyskie (approx. 1 year and 
8 months), i.e., in voivodeships with a smaller population and less urbanisation. 
On the other hand, the highest diffusion dynamics at the inflection point were 
recorded in voivodeships with a short waiting time for the maximum diffusion 
growth rate (Warmińsko-mazurskie and Świętokrzyskie), while the lowest diffu-
sion growth dynamics were recorded in Śląskie and Małopolskie. A clear negative 
relationship can be observed between the inflection point value and the diffusion 
dynamics: The longer the waiting time needed to reach the highest point of market 
penetration, the weaker the diffusion dynamics in general, and vice versa. 

The level of market saturation (parameter A) is strongly related to the number 
of voivodeship inhabitants, which seems natural – a larger number of inhabitants 
means potentially more consumers and users of smartphones and tablets. The largest 
size was recorded in the market of the Mazowieckie and Wielkopolskie voivode-
ships, while the smallest was recorded in the market of smartphones and tablets in 
the Opolskie and Świętokrzyskie voivodeships.

Table 1. Results of Estimates of the Gompertz Function for Polish Voivodeships

Voivodeship A B C R2

Dolnośląskie 3,640.439** 0.376** 2.496 0.958
Kujawsko-pomorskie 2,782.084** 0.465 1.938** 0.791
Lubelskie 2,129.665 0.437** 1.684 0.748
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Voivodeship A B C R2

Lubuskie 1,527.669** 0.314 2.319** 0.815
Łódzkie 3,098.298** 0.328 2.368 0.733
Małopolskie 5,496.270** 0.246** 3.481** 0.719
Mazowieckie 6,613.780 0.519 4.490 0.875
Opolskie 1,008.371 0.461** 1.743 0.887
Podkarpackie 2,714.680* 0.333** 2.891* 0.816
Podlaskie 1,656.184** 0.350** 2.448 0.771
Pomorskie 3,958.404 0.269** 3.180 0.799
Śląskie 5,443.453 0.270* 3.529 0.730
Świętokrzyskie 1,194.812 0.569** 1.670 0.715
Warmińsko-mazurskie 1,327.075** 0.596* 1.237** 0.956
Wielkopolskie 5,667.875** 0.340** 2.372 0.791
Zachodniopomorskie 1,838.693** 0.462** 2.403** 0.967

The significance levels of 0.01, 0.05 and 0.1 are marked respectively with ***, ** and *.
Source: the author’s own calculations.

Figure 1 presents Gompertz curves fitted to individual voivodeships.

Fig. 1. Gompertz Curve for Polish Voivodeships
Source: the author, based on research results.

Table 1 cnt’d
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Descriptive statistics of socio-demographic variables X1i–X6i used in multi- 
-equation are presented in Table 2.

Table 2. Descriptive Statistics of Socio-demographic Variables for Polish Voivodeships

Variable Mean Std. Dev. Median Max Min
Population (in 10,000) 236.04 125.48 205.19 551.06 94.24
Urbanisation index 58.06 9.33 59.95 75.90 41.10
Average salary in PLN 6,286.70 576.22 6,076.93 7,913.14 5,662.53
Number of university graduates 
per 10,000 population

69.06 21.89 65.00 108.00 29.00

Percentage of the population 
with a PC with Internet access

73.49 3.57 73.85 78.60 66.60

Voivodeship per capita income 
in PLN

656.92 90.18 641.44 815.48 488.07

Source: the author’s own calculations.

The results of the estimation of the model (1) presented in Table 3 were the basis 
for the estimation of the parameters of the equations of the multi-equation model 
with interdependent variables (4)–(6). The results of this estimate are presented 
in Table 3.

Table 3. Multi-equation Model Estimation Results (4–6) for Cross-sectional Data

Explanatory 
Variables

Dependent Variable
lnAi

(market saturation level)
lnBi

(diffusion growth rate)
lnCi

(inflection point)
const –1.0099* 3.4927* 1.6636
lnAi – –0.3247* –0.1736**
lnBi – – –0.2749**
lnCi 0.2424** –1.1297 –
lnX1i 0.7339*** – –
X2i 0.0060*** 0.0051** 0.0038**
lnX3i 0.3231** – –
lnX4i 0.5170** 0.4433** 0.6803**
X5i 0.0028* –0.0045*** –0.0024***
lnX6i – – –0.8793**

The significance levels of 0.01, 0.05 and 0.1 are marked respectively with ***, ** and *.
Source: the author’s own calculations.
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Table 3 shows the positive impact of population on the level of market satura-
tion: 1% increase in population results in an increase in the level of market satura- 
tion with smartphones and tablets by about 7.4%, ceteris paribus.

Similarly, the urbanisation index has a positive and statistically significant 
impact on the size of the market (an increase in market size by approx. 0.6%, ceteris 
paribus, respectively, with an increase in the urbanisation index by 1).

The level of remuneration has also the positive impact on the size of the market. 
A 1% increase in wages implies an average increase in the size of the market by 
approx. 0.32%, ceteris paribus. The impact of the number of university graduates 
per 10,000 population on the size of the market is positive and statistically signif-
icant: an increase in market size by approx. 0.52%, ceteris paribus, respectively, 
with an increase in the number of graduates per 10,000 population by 1 percentage 
point). Also, the percentage of people with PCs is positively correlated with the level 
of market saturation, but this relationship is not statistically significant. Let’s notice, 
that the time needed to reach the highest market penetration point (Ct  ) has a positive 
and significant impact on the size of the market. 

The impact of the urbanisation index on the diffusion rate of mobile devices is 
positive and statistically significant. An increase in the urbanisation rate by 1, the 
diffusion rate increases by approx. 0.51%, ceteris paribus. 

The education level also has a positive impact on the rate of changes in the diffu-
sion of mobile technologies, with this relationship being significant at the level of 
0.05: An increase in the number of university graduates per 10,000 population by 
1 percentage point results in an increase in the diffusion rate by approx. 0.44%, 
ceteris paribus.

The variable Percentage of people with a PC has the negative impact on the 
dynamics of diffusion growth: The increasing share of people with their own 
computer slows down the diffusion rate. An increase in the percentage of people 
with a PC by 1 percentage point results in a decrease in the diffusion rate by 0.45%, 
ceteris paribus. 

Market saturation (variable At ) in the current period is the destimulant of the 
growth rate of diffusion of mobile technologies. An increase in market size by 1% 
results in a decrease in the diffusion rate of mobile technologies by approx. 0.32%, 
ceteris paribus. The Inflection point (Ct  ) variable had a negative and statistically 
insignificant effect on the rate of diffusion dynamics.

The degree of voivodeship urbanisation has a positive impact on the waiting 
time for the maximum market penetration point at the significance level of 0.05. 
An increase in the urbanisation rate by 1 results in an increase in the waiting time for 
the maximum market penetration point by approx. 0.24%, ceteris paribus. The level 
of education also has a positive effect on the inflection point of the Gompertz curve. 
The number of university graduates per 10,000 population increased by 1% causes 
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an increase in the waiting time for the maximum market penetration point by 
approx. 0.68%, ceteris paribus.

The percentage of people who have their own PC is a determinant of the waiting 
time for the maximum point of market penetration. Thus, the effect of strong market 
suction related to the desire to own a smartphone or tablet is shortened by a corre-
spondingly high saturation of the market with computer equipment. An increase 
in the share of people with a PC by 1 percentage point results in a reduction 
of the waiting time for the highest market penetration point by an average of 
approx. 0.24%. The affluence of voivodeships turned out to be a destimulant of the 
inflection point of the Gompertz curve, i.e., it contributed to shortening the waiting 
time for the peak of the diffusion wave. An increase in the level of voivodeship 
income by 1% implies a reduction in the waiting time for the peak of diffusion by 
approx. 0.88%, ceteris paribus.

The influence of the level of market saturation (variable At  ) and the rate 
of increase in diffusion (variable Bt) have a negative effect on the inflection point of 
the Gompertz curve. 

A 1% increase in the level of market saturation results in a reduction in the time 
required for the peak of the diffusion wave by approx. 0.17%, and the same growth 
of the diffusion rate results in a reduction of this time by approx. 0.27%, ceteris 
paribus, respectively. 

5.  Conclusions
The results presented in this article allow for the conclusion that Gompertz 

growth curve models are effective tools in mapping the rate and magnitude of 
diffusion of mobile technologies. This is also confirmed by the results obtained by 
various authors, in which the Gompertz model was compared with other models 
in the context of describing the process of innovation diffusion (Liu et al., 2014; 
Spaho & Kraja, 2019; Dhakal & Lim, 2020; Jha & Saha, 2020; Lartey, 2020; Singh 
& Singh, 2023).

Multi-equation models, on the other hand, made it possible to determine the 
directions and strength of the impact of various socio-demographic variables (taking 
into account their feedback loops) on the characteristics of the diffusion process 
of mobile innovations. Thanks to these models, it was possible to identify impor-
tant determinants of the parameters of the Gompertz model, such as population 
size, degree of urbanisation of regions, level of education of residents, households 
equipped with computer equipment, and others. 

The research has shown that the faster mobile technologies spread, the more 
dynamic the process generally becomes. The saturation of the market with modern 
computer hardware weakens the growth dynamics of mobile technologies in the 
current period, but historical levels of market saturation usually do not significantly 
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affect the values of the Gompertz function at the inflection point. The level of 
education of the society and its digitisation are potentially significant determinants 
of the dynamics of diffusion of mobile technology innovations. More educated 
populations generally had shifted inflection points, and thus the waiting time for the 
peak of the wave of diffusion of mobile technologies was generally longer. A similar 
nature of the influence of factors related to the level of education on Internet tech-
nologies can be found in the study of other authors (Prince & Simon, 2009). Also 
Singh and Singh (2023) and Liu et al. (2014) showed that the level of education 
stimulates the diffusion process of mobile technologies based on mobile telephony.

Knowing the phase cycle of the innovation diffusion pattern can support plan-
ning for the launch of high-tech products in a coordinated manner, so that the peak 
of the market penetration process occurs at the desired moment from the point of 
view of the company’s strategy. The research approach presented in this article 
can be useful for company managers in planning strategies for the introduction of 
new products and services. Future research in this area should include modelling 
using other growth curves, as well as broadening the range of socio-demographic 
factors that may influence the diffusion of mobile technologies. The research results 
presented in this article have their limitations, which determine the next stages of 
research. In the future research, other diffusion models based on the S-shaped diffu-
sion curve should be used (logistic model, Bass model and others), which will allow 
comparing these models and selecting the best one. Moreover, subsequent research 
may attempt to expand the list of explanatory variables, which may include impor-
tant determinants of innovation diffusion. In the longer term, it also seems justified 
to conduct periodic surveys on a sufficiently large sample of mobile technology 
recipients. However, collecting the data necessary to analyse the diffusion process in 
this way will require repeating the survey over a period of at least several or a dozen 
years.
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A B S T R A C T

Objective: The article attempts to answer whether we may call the accessibility coordinator 
a manager and what role they play in a cultural institution. Do coordinators indeed only undertake 
coordinating actions, as suggested by the position’s name, or do they manage the accessibility 
implementation process in public cultural institutions?
Research Design & Methods: To collect data, we used narrative collages. We obtained fifty- 
-seven narrative collages, which described, using creative metaphors, the managerial roles adopted 
by the accessibility coordinator in a cultural institution.
Findings: The authors of the collages mostly emphasised the importance of interpersonal roles 
(connector, leader) and informational roles (observer, propagator).
Implications / Recommendations: The research indicates that the accessibility coordinator 
serves as a manager in the organisation and is a change leader who creates conditions that enable 
the preparation and implementation of accessibility in a cultural institution.
Contribution: Research shows that the theory of managerial roles is still valid and can also be 
applied to new professions, such as accessibility coordinators in cultural institutions.
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1.  Introduction
There are two common terms: accessibility coordinator and accessibility 

manager in the literature on the subject. Although both roles focus on implementing 
accessibility, they sometimes differ in terms of scope, responsibilities, and impact 
on the organisation or the context in which they operate (Orero, 2017; Remael et al., 
2019). Usually, the coordinator is tasked with implementing policies and procedures 
in the organisation. Their role focused on ensuring compliance with accessibility 
standards (Bedford-Jack, 2023). The accessibility manager often has a broader and 
more strategic role. They are responsible for developing and supervising compre-
hensive accessibility programmes across the entire organisation (Zhang, 2019). 
In Poland, the applicable legal regulations and practice adopt the term “accessi-
bility coordinator.” However, when analysing the available literature and looking at 
practical solutions implemented in cultural institutions, one can get the impression 
that their role is broader than just coordinating activities. This observation was not 
a hypothesis, but rather a preliminary research assumption of the authors.

According to statistical data from Statistics Poland, in the first quarter of 2023, 
4,703 cultural institutions were functioning in Poland (Główny Urząd Statystyczny, 
2023). Since 2019, all public institutions, including cultural institutions, have had 
a statutory obligation to ensure accessibility for individuals with special needs 
(Ustawa z dnia 19 lipca 2019 r. o zapewnianiu dostępności osobom ze szczegól-
nymi potrzebami, Dz.U. 2022, poz. 2240). According to the provisions of the law, 
appointing an accessibility coordinator is voluntary (Sobolewska & Wilk, 2021, 
p. 22); however, such a decision positively influences the cultural institutions’ effec-
tiveness and efficiency in terms of accessibility (Konior, Pluszyńska & Grabowska, 
2021). Nationwide research reveals that 26% of institutions employ accessibility 
coordinators by creating separate positions, while 68% of institutions designate 
a person responsible for implementing accessibility-related activities (Pluszyńska 
& Konior, 2023). On social media, the Forum of Accessibility Coordinators group 
(Forum Koordynatorów i Koordynatorek Dostępności, 2021) has 5,500 members, 
and the open group Network of Accessibility Leaders (Sieć Liderów i Liderek 
Dostępności, 2020) consists of 1,600 individuals. The new law has influenced 
the implementation of accessibility activities by public institutions and has also 
expanded the circle of individuals interested in this topic.
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We may define the role of accessibility coordinator/manager as a profession 
involving “a set of tasks (a set of activities) identified as a result of the social divi-
sion of labour, performed consistently or with minor changes by individual persons 
and requiring appropriate qualifications (knowledge and skills) acquired through 
education or practice” (Reduta, 2015, p. 101). In response to market needs, there now 
exist documents specifying qualifications and outlining the scope of knowledge and 
skills that a person responsible for implementing accessibility in an organisation 
should possess (Orero, 2017; Remael et al., 2019; Zintegrowany System Kwalifi-
kacji, 2020). A synthetic characterisation of learning outcomes indicates that the 
coordinator “is responsible for implementing accessibility as well as legal provisions 
and best practices in the organisation, including architectural, digital, and informa-
tional-communicative standards” (Zintegrowany System Kwalifikacji, 2020). Such 
formulated tasks do not diminish the director’s responsibility in a public institu-
tion, but the coordinator takes on the majority of duties related to implementing 
accessibility (Pasterak & Studziński, 2023, p. 53), and the success of the institu-
tion depends on the coordinator’s real influence on decisions in this area (Gov.pl, 
2020). This is a starting point for further considerations of the role of accessibility 
coordinator in a cultural institution in Poland. In response to the existing cognitive 
gap, the following research problem was posed: Can an accessibility coordinator be 
called a manager? Do coordinators indeed only undertake coordinating actions, as 
suggested by the position’s name, or do they manage the accessibility implementa-
tion process in public cultural institutions?

2.  Theoretical Background
According to the current regulations (Ustawa o dostępności, Dz.U. 2022, 

poz. 2240), accessibility coordinators prepare, coordinate, and monitor the imple-
mentation of action plans to improve accessibility by public entities. Moreover, 
they support individuals with special needs in accessing services provided by these 
entities.

Having analysed the results of the research conducted in the cultural sector 
(Pasterak & Studziński, 2023; Pluszyńska & Konior, 2023), the content of recom-
mendations and guides (Gov.pl, 2020), and the cited law, the job title does not 
seem adequate to the performed functions. The name “coordinator” suggests that 
this person is only involved in coordinating activities within a specific project or 
process, and their main task is to ensure synchronisation and that everything adheres 
to the plan. However, in the context of an accessibility coordinator in a cultural 
institution, the role involves not only coordination but also planning, control, and 
ensuring effective communication of the organisation with individuals with special 
needs. Therefore, they function as a manager, specifically a functional manager, 
as they are responsible for a particular type of activity (Zakrzewska-Bielawska, 
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2020, p. 143), namely the process of implementing accessibility. Coordinators are 
also mid-level managers, as they implement the policies and strategic plans of the 
director (Koźmiński et al., 2023, p. 29) or the cultural institution. Formally, such 
a coordinator is responsible for the organisation’s accessibility. However, because of 
the terminology established in practice, we will use the term “accessibility coordi-
nator” to refer to a manager responsible for implementing the accessibility process 
and taking actions to achieve the main goal, which is architectural, digital, and 
communication-information accessibility of a cultural institution.

The accessibility coordinator at a cultural institution managing the accessibility 
implementation process plays various roles in the organisation. The literature most 
often cites the list of ten roles developed by Mintzberg (1971, p. 98), which we 
can group into three categories: interpersonal, informational, and decisional roles. 
Observing the work of accessibility coordinators, we should note that they, too, 
are involved in various activities. Moreover, the roles they play in the organisa-
tion correspond to the categories of managerial behaviour developed by Mintzberg 
(1971). Table 1 presents a detailed summary of the managerial roles that accessi-
bility coordinators perform in cultural institutions.

Table 1. Accessibility Coordinators’ Managerial Roles in Cultural Institutions

Category Role Sample Activities
Interpersonal Figurehead Represents the institution in dealing with recipients 

(such as people with special needs); participates in 
conferences and public meetings

Leader Accessibility leader sets goals in this area and mobi-
lises colleagues to achieve them

Liaison Establishes cooperation with the external environ-
ment, including a group of people or non-govern-
mental organisations for people with special needs 
or working on their behalf

Informational Nerve centre Monitors legal changes, analyses information from 
the environment regarding the accessibility imple-
mentation process, observes technical innovations 
supporting accessibility

Disseminator Shares acquired knowledge with colleagues and 
supports new initiatives of the institution with their 
experience

Spokesperson Communicates to the outside of the institution its 
accessibility decisions and mediates between the 
institution and, for example, the organiser, centre of 
competence, or Statistics Poland
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Category Role Sample Activities
Decisional Entrepreneur Encourages colleagues to create accessible cultural 

activities, initiates such activities, consciously makes 
changes, and takes risks

Disturbance handler Eliminates barriers or proposes alternatives
Resource allocator Participates in and helps draft the institution’s acces-

sibility budget
Negotiator Negotiates with the institution’s managing director 

and department heads, sets the terms of problems 
to be solved, makes decisions on concessions and 
compromises

Source: the authors, based on Mintzberg (1971).

Depending on the accessibility coordinator’s position in the institution’s 
hierarchy, the coordinator may implement and draw attention to various roles in 
different ways. This differentiation may also stem from the individual preferences 
of a given coordinator, their personality traits, temperament, and intelligence 
(Zakrzewska-Bielawska, 2020, p. 149).

Previous research shows (Pluszyńska & Konior, 2023) that only 36% of public 
cultural institutions create a separate position for an accessibility coordinator in 
the organisational structure. The majority of institutions (68%) merely designate 
a person responsible for conducting activities related to accessibility implementa-
tion. Simultaneously, accessibility coordinators usually work in the administrative 
or educational department. Thus, they also perform other tasks not related to acces-
sibility. Although this phenomenon of “multitasking” is common in the cultural 
sector, it is worrisome (see Waczyński, 2020; Maciejewska, 2024). A coordinator 
in a cultural institution should perform multiple roles, but having other duties as 
well means that they will only be able to perform selected, most urgent accessibility 
tasks.

3.  Material and Methods
We aimed to determine whether we may call the accessibility coordinator 

a manager. What is the accessibility coordinator’s role in a cultural institution? 
To collect data, we employed the narrative collage method. It serves to study social 
phenomena focusing on the sphere of perceptions about an issue (in this case, the 
role of the accessibility coordinator). We can use this method to present the organ-
isation’s cultural context. The task of the authors / respondents is to create stories 
that begin with the words that the researcher provides. In turn, the researcher plays 

Table 1 cnt’d
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the role of an active editor. They select, arrange, and interpret the research material 
(Kostera, 2015, p. 81). Moreover, in narrative collages, respondents also often use 
metaphors. Their use in management science can be a way to look at organisational 
reality from a different perspective and provide an opportunity to better understand 
this reality. Simultaneously, the use of creative metaphors can unveil new meanings 
previously hidden by the interpreter (Sułkowski, 2004, pp. 7–10).

We asked graduate students with cultural and media management fields of 
study to complete the sentence: “The accessibility coordinator should be like…”. 
The choice of this research group is justified for several reasons. The students 
participated in the Managing Diversity in Organisations class, where they gained 
basic knowledge about theoretical and legal issues related to diversity and acces-
sibility. They also participated in practical classes teaching the necessary skills 
required of accessibility coordinators: writing alternative texts, preparing audio 
descriptions, using the Polish sign language, and learning etiquette towards people 
with disabilities. An important part of the classes was study visits to cultural insti-
tutions, during which students met with accessibility coordinators who talked about 
their work in such institutions as cultural centers, museums, theaters, or accessibility 
centres. Thus, the students acquired the necessary knowledge, competencies, and 
skills to become accessibility coordinators in the future. Moreover, their percep-
tions of this position deepened during interviews with accessibility coordinators 
conducted in class. At the same time, the students were a group that looked at the 
work of accessibility coordinators from the sidelines, so to speak, and thus, their 
perspective seemed interesting to us. We conducted the study from 14 December 
2023 to 19 January 2024, via an online form. 

We obtained 57 narrative collages that creatively answered the question posed. 
Students used metaphors more than once in their answers, comparing accessibility 
coordinators to various characters or objects. We coded all narrative collages in the 
Maxqda software. As both of us did it, we achieved the triangulation of researchers. 
In coding, we used both concepts derived from management theory (Mintzberg’s 
managerial roles) and in-vivo codes derived directly from the subjects (metaphors, 
coordinators characteristics) (Creswell, 2013, p. 202).

The justification for the chosen concept is that Henry Mintzberg’s managerial 
role theory, despite its popularity, has not been used as a conceptual framework 
for creating scientific articles. The EBSCO database, after entering the phrase 
“mintzberg managerial roles,” indicates 26 scientific articles in which it was used 
(a search was used in all fields, without a time limit). Previous publications using 
Mintzberg’s theory as a theoretical framework referred to the education sector 
(Mech, 1990; Anderson, Murray & Olivarez, 2002; Güleryüz & Duygulu, 2020), 
health care (Guo, 2002; Bartelings et al., 2017; Alanazi & Falqi, 2023), sports 
(Quarterman, 1994; Horch & Schütte, 2003), or entrepreneurship (Zabid, 1987; 
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Durowoju & Tijani, 2021). They analysed managerial roles in professions that were 
relatively new at the time of the analysis, such as audit manager (Wolf, 1981), Chief 
Information Officer (CIO) (Grover et al., 1993), Chief Academic Officers (CAO) 
(Anderson, Murray & Olivarez, 2002). Researchers also related the roles created by 
Mintzberg to cultural contexts other than the original, American one – they indi-
cated managerial roles undertaken in Asian culture (Pearson & Chatterjee, 2003). 
They also wondered to what extent roles and skills would change with the advent of 
industry 4.0 (Güleryüz & Duygulu, 2020). Based on the classification created, they 
also tried to develop an office automation system (McLeod & Jones, 1987) or word 
processing and management information system integration (McLeod & Jones, 
1987). Only two of the analysed articles concerned culture (Mech, 1990; Labaronne 
& Müller, 2024). There is an obvious research gap in this area. Other studies suggest 
that Mintzberg’s concept is well suited to analysing managerial roles in arts and 
cultural organisation (Kurke & Aldrich, 1983).

4.  Analysis Results
4.1.  Leadership Roles Undertaken by Accessibility Coordinators

Analysis of the narrative collages shows that, according to students, acces-
sibility coordinators perform each of the managerial roles defined in the theory. 
Respondents strongly emphasised interpersonal and informational roles, while 
roles of a decision-making nature were assessed as less important. The most 
frequently emphasised role of the accessibility coordinator was that of a liaison who 
is handling disturbances, nerve centre, leader, and disseminator. When describing 
what an accessibility coordinator should be like, students often used creative meta-
phors that aptly conveyed the nature of the activities undertaken by the coordinator.

4.2.  Leader

As a leader, the accessibility coordinator sets clear goals and motivates others to 
achieve them. It is also important for the coordinator to manage the team efficiently, 
recognise the potential of team members, and use them to implement joint activities. 
It was also emphasised that the accessibility coordinator should be part of the team 
and interact with others. Comparisons of the accessibility coordinator to a leader 
appeared most often in this context:

However, above all, the accessibility coordinator should be a leader who can inspire and 
motivate others to work for accessibility [K121].
The coordinator should be a leader who actively supports initiatives to create an envi-
ronment friendly to people with different types of disabilities. This requires identifying 
existing problems, planning, and implementing effective solutions [K30].
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The leader’s clear statement of purpose also resonated in this engaging meta-
phor:

Like Ariadne’s thread giving hope to get out of the most difficult situations [K02].

Moreover, students used the metaphor of a coach (“running coach that prepares 
you for a marathon” [K06]) or the ship captain. In both metaphors, it was important 
to constantly monitor the situation and adapt actions to the changing environment 
to achieve the set goal:

During the marathon, the coordinator motivates people, responds to changes, and thus 
adapts themselves and the participants to new conditions, helping them survive moments 
of weakness [K06].
When thinking of an accessibility coordinator, I also see the captain of a ship, who 
primarily aims to take care of the crew so that everyone feels confident and comfortable 
on the journey. Their job is to constantly monitor the sea and the changing situations to 
minimise the impact of unfavourable conditions that will naturally arise [K53].

Respondents also used the conductor metaphor, meaning a person who harmo-
nises the team’s actions and gives it rhythm:

Such a conductor should be able to handle stressful situations and direct people so that 
even if they make mistakes, they will reach a great finale together. Such a conductor 
should strive to build lasting relationships with their orchestra based on mutual trust 
and support. They should create a place where musicians cooperate among themselves 
instead of running an unhealthy rat race to achieve their benefits. Furthermore, the 
conductor should, by their example, encourage the audience to frequently use the reper-
toire they have prepared and talk about it to musical laymen as well [K45].

4.3.  Liaison

Respondents related the liaison’s role primarily to communication between the 
organisation’s inner structure, namely its employees, and the environment, which 
mainly involves recipients with special needs. In fulfilling this role, the coordinator 
should focus on identifying and meeting recipients’ special needs and on commu-
nicating about them to the organisation’s employees. Coordinators should do so to 
broaden the employees’ perspectives, open them up to diversity, and point to issues 
that the employees have not yet considered but which are extremely important for 
the recipients. From this perspective, it is important to involve a wide range of stake-
holders, namely experts, activists, community organisations, the organiser, or other 
audiences, and work together for accessibility. Interestingly, some students directly 
defined the accessibility coordinator as a “liaison” [K01, K24, K48]. Others did not 
define this role in such a direct way but used other metaphors to do so. The most 
popular metaphor was that of a bridge or its builder:
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By creating accessibility bridges, this builder not only makes life easier for people with 
disabilities but also inspires a change in mentality and attitudes toward diversity [K03].
An accessibility coordinator should be like a builder of bridges, in this case, social 
bridges, who actively seeks not only to create lasting connections between diverse 
groups but also to transform the environment into a place where everyone can freely 
participate and take advantage of available resources [K51].

Others compared the coordinator to a binding element, translator, mediator, 
baker, golden mean, guide, or a knot that joins two ends of a rope.

The accessibility coordinator should be like a knot joining together the two ends of the 
“rope.” One is the world, institutions, and public places, and the other – is the part of 
society with unique needs [K04].
An accessibility coordinator should be like an interpreter for different communities, 
helping them understand each other and feel comfortable [K15].
An accessibility coordinator should be like a guide who leads one social group into the 
world of another group and makes sure that the first group does not enter into a conflict 
with the other group but instead supports it, creating a new and unique reality without 
hate [K16].
An accessibility coordinator, like a baker, must pay attention, first and foremost, to the 
needs of the team (the dough) and the stakeholders (the customers) [K52].

4.4.  Nerve Centre

On the other hand, the nerve centre was a person with extensive knowledge of 
the applicable accessibility requirements but also of the technologies that support 
their implementation. This knowledge must be up-to-date. It is also a person who 
constantly analyses situations and tries to identify areas of possible improvement. 
One respondent directly used the term “nerve centre” [K09].

Students using metaphors to describe the role of the nerve centre tended to use 
them from two perspectives. The first referred to the fact that an accessibility coor-
dinator should have an extremely broad knowledge of accessibility, be an expert on 
the subject, and a person to turn to for advice. Hence, respondents used metaphors 
related to an oracle, a sage, or a master craftsman (tailor, cook):

He must be like an oracle, anticipating all possible scenarios and eventualities while 
trying to prevent them [K32].
Moreover, the solid craftsmanship skills that define an experienced tailor are also 
indispensable for an accessibility coordinator. The coordinator must be proficient in the 
various aspects of shaping an accessible environment for different groups, where each 
group has its own individual needs. (…) An accessibility coordinator often deals with 
multiple areas of accessibility at the same time, such as architectural accessibility and 
web accessibility. This requires a tremendous amount of knowledge and skill [K37].
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Respondents also emphasised the necessity of constantly improving one’s 
competences, being open to new knowledge, and having curiosity about the world. 
We noticed metaphors related to education: a student, a child, or a detective finding 
new clues to solve a mystery:

The accessibility coordinator should also be a learner, as they need to be aware of the 
need for continuous improvement through learning. Their willingness to acquire knowl-
edge will enable them to learn more quickly about emerging innovations, as well as to 
understand the ever-changing legislation related to accessibility. As a participant in the 
continuous learning process, they will be better prepared to respond effectively to new 
challenges and keep the organisation at the forefront of accessibility efforts [K09].
A good investigator is constantly expanding their knowledge in various fields because 
even issues that at first glance are not related to their work may turn out to be the key to 
solving certain cases – this is also how an accessibility coordinator should act, who, in 
addition to practical knowledge, obviously extremely important in this field, should also 
acquire theoretical knowledge, which is the basis of their activity [K50].

One person used the metaphor of an athlete who should continuously work on 
their physical fitness through regular training:

An accessibility coordinator should also be like an athlete. Athletes train and develop 
their skills all their lives to strive for mastery in their field. The person in charge of 
accessibility should also be training all the time, increasing their knowledge and skills. 
Very often, people use modern technology for this [K26].

4.5.  Disseminator

In the role of a disseminator, the accessibility coordinator should convey their 
knowledge about accessibility to their colleagues – both during training and 
workshops and by developing individual solutions. The coordinator should make 
colleagues aware of the possible needs of the institution’s recipients. The role of the 
disseminator was also evident in the creation of action plans for improving accessi-
bility and developing relevant guidelines and standards. Metaphors comparing the 
accessibility coordinator to an inspirer or advocate were given:

The accessibility coordinator should be like an inspirer who will motivate and influence 
the rest of the team / institution / environment [K19].
Their task resembles the role of a sage who shares experience and organises training 
to raise awareness and teach about accessibility. The ability to educate is crucial to 
include others in the process of creating more accessible solutions and inclusive space 
for all [K38].
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4.6.  Disturbance Handler

Respondents understood the coordinator’s role as a person who counteracts 
disruptions primarily in the context of removing barriers that arise when a person 
with special needs wants to use the services provided by a cultural institution. 
Therefore, the coordinator’s role is to adjust the institution in such a way that the 
institution can achieve this independently. When writing about the barriers present 
in the organisation, the students also emphasised those of a mental nature, which 
is related to the need to sensitise the public to the needs of people with disabilities. 
Referring to the role of handling disturbances, the authors of collages compared the 
coordinator to a ninja, a warrior, a map expert, or a detective:

The coordinator is like a ninja, eliminating current obstacles and seeking the best path 
without barriers [K13].
As a warrior, the coordinator is a person who fights against the barriers present in their 
organisation. Their task should be to minimise the number of such obstacles and prefer-
ably remove them altogether [K47].
Like an expert in topographical maps, the accessibility coordinator should keep a close 
eye on the “landscape of differences and needs” within the organisation. Their role is not 
only to identify difficulties but, more importantly, to lay out clear paths that will allow 
all team members to move freely [K53].
The accessibility coordinator should be like a detective who analyses each piece of the 
puzzle, uncovers hidden barriers, and determines accessible paths for everyone [K55].

In this context, respondents used the metaphor of a gatekeeper several times:
The coordinator’s ability to anticipate possible obstacles and think on the spot gives 
them a resemblance to a guardian of galactic highways, constantly patrolling to make 
sure everyone can travel without hindrance [K38].
An accessibility coordinator should be like a Texas Ranger, only instead of fighting 
crime, they should help overcome barriers but with the same efficiency [K56].

4.7.  Other Managerial Roles

Students were far less likely to refer to other managerial roles played by acces-
sibility coordinators, and no such elaborate metaphors were used as for the roles of 
leader, liaison, nerve centre, disseminator, and disturbance handler.

The role of the figurehead belongs to the group of interpersonal roles. Therefore, 
by performing it, accessibility coordinators should contribute to the development of 
good relations with various stakeholder groups, especially people with disabilities. 
Interestingly, the authors of narrative collages characterising this role often used the 
name “spokesperson,” which is a term for another managerial role. In their under-
standing, the accessibility coordinator should not only be a representative of the 
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cultural institution but, first and foremost, an ambassador for people with special 
needs within the organisation:

The accessibility coordinator simultaneously serves as a spokesperson for people with 
needs that are generally overlooked or ignored, so it is the coordinator’s responsibility to 
ensure that their voices are heard and taken into account not only on the scale of a single 
organisation but also in the larger social discourse [K43].

When assuming the spokesperson role, which is an informational role, acces-
sibility coordinators should communicate the implemented accessibility activities 
externally and share information about these activities not only with the recipients 
but also with the organiser:

This role makes the coordinator not only a doer but also a reporter, gathering informa-
tion on the progress and challenges in the accessibility area [K22].
They must maintain an active dialogue with the community and strive to apply the best 
possible solutions. Their ability to provide balanced information and inspiringly mobi-
lise the community is the key to success in achieving the accessibility mission [K51].

The negotiator’s role involves mainly a dialogue regarding the scope of the 
changes to be undertaken between members of the organisation, groups of customers 
with special needs, and providers of various types of products and services. Acces-
sibility issues cover a wide variety of issues and apply to the work of various depart-
ments. Hence, it is necessary to negotiate the scope of the required transformations, 
but also to bring about an understanding of why they are needed:

The coordinator should become a conversation mediator, helping to find compromises 
and solutions that are beneficial to everyone. Their role is not only to eliminate barriers 
but also to build partnerships and create an atmosphere of mutual respect, under-
standing, and acceptance between different social groups [K43].

As the resource allocator, the accessibility coordinator first tries to manage the 
existing capital (human, material, information, financial) in the best possible way. 
They must monitor the state of the infrastructure on an ongoing basis and react if 
any deficiencies arise. In practice, this role involves adapting space (including online 
space) for people with special needs, providing support of assistants, or raising funds 
for additional solutions. One person pointed out a crucial aspect related to the role 
of the accessibility coordinator as the resource allocator – since these resources are 
always limited, the accessibility coordinator must also have the ability to select key 
activities and rationally dispose of the entrusted resources:

Due to the existing constraints in organisations (financial or architectural, among 
others), the accessibility coordinator should also have the ability to prioritise not only 
their tasks but also the planned changes to find the best solution adapted to the organi-
sation’s capabilities [K46].
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Finally, respondents referred to the last role of an entrepreneur, especially in the 
context of implementing change and innovation in organisations. They highlighted 
the need to adapt to new challenges and the need to create as inclusive an environ-
ment as possible for employees and audiences, initiate new activities, and actively 
collaborate with the environment. Students described the accessibility coordinator 
as a “catalyst for change” [K25, K30]:

Therefore, the accessibility coordinator should act as a catalyst for change that intro-
duces new principles of equality and equity in place of established habits and exclu-
sions [K25].

5.  Results
In the narrative collages, students most often emphasised the importance of 

interpersonal (liaison, leader) and informational (nerve centre, disseminator) roles. 
Decisional roles (disturbance handler) were of lesser importance. In the eyes of those 
being prepared for the job, an accessibility coordinator should, first and foremost, 
lead the team in the organisational change of increasing accessibility for people 
with special needs, setting clear goals, and motivating the team to make changes. 
Moreover, the coordinator should be a liaison between people with special needs 
and the organisation’s employees, taking into account the viewpoints of both groups 
and identifying solutions that will be most beneficial to all. An accessibility coordi-
nator has up-to-date knowledge of accessibility and conveys it to other employees. 
They remove barriers to accessing cultural products and services to create the most 
inclusive environment possible.

The research shows that the effectiveness of the implementation of accessibility 
in a cultural institution depends, to a large degree, on accessibility coordinators 
because they are the causal agents in the process of implementing change. This 
special role of accessibility coordinators is related to the need to decide what 
changes are possible or necessary and the need to manage the process of change, that 
is, to take such actions that lead to the achievement of specific goals (cf. Osbert-Po-
ciecha, 2009, pp. 324–325; Trenkner, 2014, p. 595). 

Analysing the obtained narrative collages, we may trace the roles of coordinators 
in the process of implementing accessibility in a cultural institution by referring to 
the well-known three-phase model of the course of change, the so-called K. Lewin 
model (Clarke, 1997, p. 104). It includes:

– the unfreeze phase, i.e. preparing employees for change. In this phase, the 
accessibility coordinator explains the essence of the change and its benefits. At this 
stage, the accessibility coordinator can assume the role of a leader, disturbance 
handler, negotiator, or liaison;

– the change phase, i.e. implementing new solutions and creating conditions 
for the emergence of desired attitudes or behaviours of employees. At this stage, 
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the accessibility coordinator can act in the role of a disseminator, entrepreneur, or 
resource allocator;

– the refreeze phase, i.e., the consolidation of changes through activities that 
support or reinforce the newly introduced changes. At this stage, the accessibility 
coordinator can step into the role of a spokesperson, observer, or figurehead.

The change process of implementing accessibility in a cultural institution and 
the activities required to conduct this process testify to how big a role the accessi-
bility coordinator plays. Managing the process of accessibility implementation is 
a highly humanised management concept, dependent largely on the social capacity 
of the cultural institution. The right attitude, empathy, understanding of the need 
to implement accessibility, and motivation are extremely important. On the other 
hand, as a leader of change, the accessibility coordinator creates the conditions for 
preparing and implementing accessibility. Taking a proactive stance in the various 
stages of implementing change, they perform a variety of roles. Recalling the meta-
phors created by the students, the accessibility coordinator can be a bridge of acces-
sibility, a guide or mediator, a warrior, detective or guardian, a master craftsman, 
coach or captain, or even a conductor and inspirer.

6.  Discussion
Based on the roles and responsibilities of accessibility coordinators in public 

cultural institutions in Poland, it should be acknowledged that they perform many 
managerial functions, such as: making decisions related to accessibility, super-
vising work in this area, developing strategic solutions and managing processes, 
implementing accessibility policy and cooperating with a wide range of internal 
and external stakeholders. According to the applicable legal system in Poland, the 
director is responsible for accessibility in public cultural institutions. Nevertheless, 
the coordinator is the leader of change. Due to the knowledge and competences he 
is responsible for implementing strategy to increase accessibility and inclusiveness.

Previous research shows that in many countries (in Poland as well), “staff 
members responsible for accessibility rarely hold roles that are purely dedicated to 
access, and usually work in education or marketing departments with some acces-
sibility duties” (Remael et al., 2019, p. 145; see: Pluszyńska & Konior, 2023). It is 
therefore hardly surprising that accessibility coordination is currently regarded as 
a set of ancillary tasks rather than as a management role. However, the research 
indicates that the accessibility coordinator is a new and highly responsible profes-
sion and the skills defined for the role are intended to serve as a starting point which 
is to be tested and improved in practice in the years to come (Zhang, 2019, p. 85) 
not only in Poland but also internationally. Therefore there is an urgent need to 
strengthen the role of accessibility coordinators in cultural institutions, as managers 
and leaders of change. 



Accessibility Coordinator: Manager and Leader of Change 157

According to the authors, it would be worthwhile to conduct further research on 
the role of accessibility coordinators from the perspective of recipients. As Remael 
et al. (2019, pp. 143–144) rightly note “the principal actors and actors generating the 
need for this new profile of the arts accessibility manager are the audiences them-
selves, who increasingly depend on and expect greater accessibility.” The challenge 
for the future is therefore to remain open to further developments in the profession, 
to accept the complexity of this role, and to monitor the impact on the implementa-
tion of accessibility in the cultural sector.
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A B S T R A C T

Objective: As the increased number of studies on governance mechanisms is accompanied by 
a similarly increased lack of terminological consistency, the paper aims to propose a systematisation 
of the governance mechanisms in B2B relationships based on a systematic literature review.
Research Design & Methods: The paper is based on a systematic literature review of 53 papers 
from Scopus and Google Scholar databases.
Findings: Based on the detailed governance mechanisms identified in the literature, the own 
classification of governance mechanisms applied in B2B relationships is proposed. Concurrently 
with the process of analysing the detailed mechanisms in B2B relationships, the factors influencing 
the mix of relational, contractual and virtual governance mechanisms were investigated.
Implications / Recommendations: The paper contributes to the theoretical development by 
providing systematisation of governance mechanisms. The proposed implications are also 
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important for managerial practice as they systematically present the mix of available detailed 
mechanisms to be applied in B2B relationships depending on the company’s goal and situation.
Contribution: The paper contributes to the theoretical development by providing the 
systematisation of governance mechanisms in B2B relationships. We have divided broad types 
of governance mechanisms into detailed types and in some cases additional subtypes. Thus, 
relational governance mechanisms include mutual trust, social norms and values and day-to-day 
contact between B2B actors. Contractual governance mechanisms cover written contracts, formal 
control of activities, formalisation of activities and resource investments in B2B relationships. 
Finally, virtual governance mechanisms include electronic integration, IT policies and procedures 
and handling social relationships and norms through IT.
Article type: original article.
Keywords: governance mechanisms, business-to-business relationships, systematic literature 
review.
JEL Classification: L14, L21, L22.

1.  Introduction
In order to establish, develop and end business-to-business (B2B) relationships, 

companies need to apply specific governance mechanisms, that is a set of organi-
sational or structural arrangements used to shape, manage, and control the business 
partner’s behaviours, business exchanges and interactions (Shahzad et al., 2020; 
Cantù et al., 2021).

In the dominant body of research on B2B relationships two main types of govern-
ance mechanisms are discussed: contractual (formal, transactional) and relational 
(informal) (Cao & Lumineau, 2015; Aagaard & Rezac, 2022; Ratajczak-Mrozek, 
Hauke-Lopes & Harrison, 2024). Contractual governance is based on short or long- 
-term legal documents that enumerate the obligations, responsibilities, and compen-
sations of each B2B actor (Cao & Lumineau, 2015; Bicen, Hunt & Madhavaram, 
2021). Relational governance mechanisms are based among others on mutual trust 
and relational norms (Aagaard & Rezac, 2022; Rouyre, Fernandez & Estrada, 
2024). Additionally, with the development of managerial digital solutions, a new 
governance mechanism was recently proposed, namely virtual (digital) governance 
(Jean et al., 2021; Taylor, 2023) covering the extent to which inter-organisational 
information systems are used to coordinate business exchanges (Jean et al., 2021). 

In a fast-changing business environment, the choice of a particular mix of 
mechanisms is crucial for B2B relationship development (Shahzad et al., 2020), 
impacting further cooperation and performance. The importance of this problem 
is confirmed by the rapidly growing vast research addressing it (Roehrich et al., 
2020). However, the increased number of studies on governance mechanisms is 
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accompanied by a similarly increased lack of terminological consistency, especially 
regarding the plethora of diverse types of detailed mechanisms and thus incoherence 
of the classifications used to identify and systematise them. As stated by Roehrich 
et al. (2020, p. 453), “although the concepts of relational and contractual govern-
ance in inter-organizational relationships have attracted academic and practitioner 
interest over the last decades, to date there have been limited comprehensive and 
systematic efforts to review, analyse and synthesise extant literature.” Many authors 
follow the well-established division into relational or contractual governance mech-
anisms (e.g., Cao & Lumineau, 2015; Aagaard & Rezac, 2022), while others propose 
their systematisations or specific types of governance mechanisms (e.g., Shahzad 
et al., 2018; Panda et al., 2023). Even when applying the division into relational and 
contractual governance mechanisms there is no unanimity in terms of the detailed 
mechanisms within these broad two types. Additionally, as argued by Rai and 
Surana (2022), despite research on governance mechanisms, the specifics of the 
interplay between them and their “proper mix” remain ambiguous. This is crucial 
as “different governance structures are required for different transaction goals in 
governing relationship(s)” (Shahzad et al., 2018, p. 139). This insufficient systema-
tisation of previous research on governance mechanisms (Roehrich et al., 2020) is 
important as coherent classifications are needed for the sake of the comparability 
of research, to support analysis and theorising (Allen, Wood & Demirbag, 2022, 
p. 2136) and thus, to ensure methodological correctness. 

To address the above-mentioned fragmentation of research and the lack of coher-
ence in the applied classification of governance mechanisms, this paper proposes 
a systematisation of the governance mechanisms in B2B relationships based on 
a systematic literature review. Additionally, it discusses the mix of diverse types 
of governance mechanisms that can be used to facilitate the development of B2B 
relationships.

The remaining part of the paper is structured as follows. First, we present the 
method of our study followed by the results of a literature review on contractual, 
relational and virtual governance mechanisms where we discuss the identified main 
detailed types of each mechanism. Next, we move to our proposition of the system-
atisation of governance mechanisms. Finally, we explore the mix of diverse types 
of governance mechanisms that can facilitate the development of B2B relationships, 
thus forming the managerial implications.

2. Method of the Study
The paper is based on a systematic literature review (Linnenluecke, Marrone 

& Singh, 2020; Paul & Criado, 2020) to assess the state of knowledge existing 
in the governance mechanisms literature. In the research procedure, we followed 
a three-step process including the selection of 1) the primary database, 2) keywords, 
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and 3) inclusion and elimination criteria (Snyder, 2019). The search was conducted 
using the Scopus database as it is the largest database of peer-reviewed literature. 
Additionally, we applied a snowball method and performed a supplementary search 
in Google Scholar to access the broadest scope of papers. This search was espe-
cially helpful in finding the newest papers on virtual governance mechanisms. 
In both searches, we used five keywords (“governance” or “mechanism” and “busi-
ness-to-business” or “B2B” or “network relationship”) in the title, and / or abstract, 
and / or keywords of the papers. We have decided to use separately “governance” 
and “mechanism” for two reasons. Firstly, searching for “governance mechanism” 
as a single item only rendered 51 papers, most of them not linked with B2B litera-
ture. Secondly, it allowed us to identify papers addressing governance mechanisms 
in the text, but not highlighting it in the title, abstract or keywords. The search 
resulted in 1,350 papers. Next, we limited the search to the subject area of busi-
ness management and accounting as well as to journal articles. This resulted in 
513 papers. The following inclusion criteria covered the governance mechanisms as 
an important focus of the analysis (e.g., not mentioning it just once or twice) as well 
as the B2B focus of the paper. We have deliberately excluded papers focusing on 
related yet distant problems, like corporate governance or B2C governance mecha-
nisms. Both conceptual and empirical papers were accepted. The search resulted in 
53 papers for the analysis.

As part of the analysis, we identified detailed governance mechanisms discussed 
and/or proposed in the literature. From the beginning of the analysis, the mecha-
nisms were grouped into relational, contractual, and virtual ones. The division into 
relational and contractual mechanisms is dominant within the research on B2B 
relationships (Cao & Lumineau, 2015; Aagaard & Rezac, 2022; Ratajczak-Mrozek, 
Hauke-Lopes & Harrison, 2024). Although a relatively new category, virtual 
governance should be distinguished because nowadays almost all business actors 
apply some form of IT solutions (Kamalaldin et al., 2020; Jean et al., 2021; Mei, 
Zheng & Zhu, 2022). For this stage of the analysis, we used verbatim terms for 
the particular names of the mechanisms used in the literature. Next, to propose 
a systematisation of the governance mechanisms in B2B relationships (presented 
in Fig. 1) we adopted the basic principle of creating classifications, meaning 
“order(ing) phenomena into mutually exclusive and exhaustive categories” (Allen, 
Wood & Demirbag, 2022, p. 2135). We clustered all the detailed mechanisms found 
in the literature into detailed subtypes based on the analysis of their content and 
definitions. In the next classification stage, some subtypes were further grouped into 
broader categories, called types of mechanisms. The decision to adopt a two-level 
classification was driven by the varying levels of detail at which these mechanisms 
are framed in the literature. For instance, information sharing, open communication, 
and informal information exchange could be clustered under the broader category 
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of information sharing. However, information sharing itself can also be considered 
a key component of social norms and values. 

3. Results of the Analysis
3.1.  Classification of Governance Mechanisms Applied 
in B2B Relationships

In Tables 1–3 we present detailed subtypes of three broad types of governance 
mechanisms (relational, contractual and virtual) investigated in the existing litera-
ture. Below we summarise the main findings.

Relational governance mechanisms are based “on the informal self-enforcement 
of those involved and deployed via shared norms and social relations” (Aagaard 
& Rezac, 2022, p. 133). These mechanisms aim at developing cooperation and 
lowering the risks of conflicts (Bonatto, de Resende & Pontes, 2020; Ashiru et al., 
2022).

Based on the literature review (see Table 1), mutual trust is the most commonly 
proposed detailed relational governance mechanism (Rai & Surana, 2022; Lu, Jiang 
& Wang, 2024). The second most commonly proposed detailed relational govern-
ance mechanism is shared social or relational norms (e.g., Aagaard & Rezac, 2022; 
Tannir et al., 2024). Some authors distinguish additional subtypes of social norms, 
including information sharing, flexibility and solidarity (e.g., Poppo & Zenger, 2002; 
Rai & Surana, 2022). It needs to be noted that such a broad understanding and cate-
gorisation of social norms means that they cover almost all aspects of more informal 
cooperation within B2B relationships. This is even more crucial considering that 
other authors independently (from social norms), refer to such mechanisms as, open 
communication or informal information exchange (Lu, Jiang & Wang, 2024), which 
are actually linked with information sharing, idea exchange and problem-solving 
(e.g., Lee et al., 2018; Barbieri et al., 2022).

Likewise, solidarity named a social norm (e.g., Poppo & Zenger, 2002; Rai 
& Surana, 2022) is similar in its idea to commitment (e.g., Melander & Lakemond, 
2015; Bicen, Hunt & Madhavaram, 2021), cooperative norms for improving buyers’ 
commitment to suppliers (Vieira et al., 2023), contractual fairness (Vanpoucke 
et al., 2022), participation (Lumineau & Henderson, 2012), cooperation and actions 
(e.g., Bonatto, de Resende & Pontes, 2020; Zhang et al., 2020), joint planning 
(Mukherjee, Musarra & Banerjee, 2023), and alignment of goals and expectations 
of different organizational actors (e.g., Lu, Jiang & Wang, 2024; Tannir et al., 
2024). These detailed relational governance mechanisms facilitate the achievement 
of similar goals, and mutual adaptation (Barbieri et al., 2022). Social or relational 
norms (e.g., Bonatto, de Resende & Pontes, 2022; Mukherjee, Musarra & Banerjee, 
2023) can be also linked to shared values (e.g., Lumineau & Henderson, 2012) or 
relationship culture (Tannir et al., 2024). 
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Some authors, pointing to detailed types of relational governance mechanisms, 
emphasise aspects related more to the day-to-day contact between B2B actors. 
These include the importance of social relations (e.g., Cao & Lumineau, 2015; 
Rouyre, Fernandez & Estrada, 2024), frequent transactions, expectations of other 
actors’ behaviours (Melander & Lakemond, 2015), leadership (Tannir et al., 2024) 
and reputation (Wang, Fang & Li, 2019).

Table 2. Formal Governance Mechanisms – Results of the Literature Analysis

Authors

W
rit

te
n 

co
nt

ra
ct

s

C
en

tra
lis

ed
 c

on
tro

l

Fo
rm

al
is

at
io

n
of

 c
oo

pe
ra

tio
n

In
ce

nt
iv

es
an

d 
sa

nc
tio

ns

Sp
ec

ifi
c 

in
ve

st
m

en
ts

Fo
rm

al
 in

fo
rm

at
io

n
in

te
gr

at
io

n
Ro

le
s

an
d 

re
sp

on
sib

ili
tie

s
D

ec
isi

on
-m

ak
in

g
an

d 
st

ru
ct

ur
e

A
rti

cu
la

tio
n

an
d 

al
ig

nm
en

t o
f g

oa
ls

Re
so

ur
ce

 a
llo

ca
tio

n

Aagaard & Rezac (2022)  

Barbieri et al. (2022) 

Bonatto, de Resende & Pontes (2022)  

Cao & Lumineau (2015) 

Lee et al. (2018)  

Lu, Jiang & Wang (2024)   

Lumineau & Henderson (2012) 

Melander & Lakemond (2015)  

Mukherjee, Musarra & Banerjee (2023)  

Poppo & Zenger (2002) 

Rai & Surana (2022) 

Rouyre, Fernandez & Estrada (2024) 

Tannir et al. (2024)    

Wang, Fang & Li (2019) 

Wang et al. (2024) 

Wegner, Sarturi & Klein (2022)    

Source: the authors.

The contractual governance mechanisms rely on formal contracts or written 
agreements (e.g., Rai & Surana, 2022; Lu, Jiang & Wang, 2024), thus allowing to 
minimize risks, control exchange hazards, maximize work efficiency and lower 
the propensity for opportunistic behaviours (Aagaard & Rezac, 2022; Mukherjee, 
Musarra & Banerjee, 2023). Therefore, written contracts are named as a major 
detailed contractual governance mechanism (e.g., Wang, Fang & Li, 2019; Rouyre, 
Fernandez & Estrada, 2024) (see Table 2). It is noteworthy that contacts may be 
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associated with other detailed contractual mechanisms which include articulation 
and alignment of goals (Tannir et al., 2024) or formal roles and responsibilities 
(usually set in contracts) (Lu, Jiang & Wang, 2024; Tannir et al., 2024). The second 
commonly acknowledged contractual governance mechanism in B2B relationships 
is the centralised control performed by one of the business actors (e.g., Lee et al., 
2018; Aagaard & Rezac, 2022). Looking at the actual activities associated with 
control, this mechanism can be linked to the incentives and sanctions (Wegner, 
Sarturi & Klein, 2022). 

As an additional detailed contractual governance mechanism formalisation 
of cooperation is proposed (Wegner, Sarturi & Klein, 2022). This can be further 
discussed as formal information integration that relies on codified, structured data 
and rules for swift decision-making (Lu, Jiang & Wang, 2024) and is thus associated 
with formal decision-making and structure (Tannir et al., 2024). As further detailed 
contractual governance mechanism Tannir et al. (2024) point to resource allocation 
and Melander and Lakemond (2015, p. 117) to transaction-specific investments that 
“are made when a firm has little or no use of the assets outside of a specific rela-
tionship.”

Table 3. Virtual Governance Mechanisms – Results of the Literature Analysis

Authors
Electronic/

virtual 
integration

Access 
granting

Regulation 
of interac-

tions

Commu-
nity build-

ing

Relational 
norms to 
enhance 
commit-
ment to 

electronic 
integration

IT policies 
and 

standards

Imple-
mentation 

of IT 
processes 

and budget 
controls

Hagiu (2014)  

Jean et al. (2020) 

Jean et al. (2021) 

Li, Li & Wang (2018) 

Taylor (2023)  

Wu et al. (2024)  

Source: the authors.

A third broad type of governance mechanism, namely virtual (digital) govern-
ance (Jean et al., 2020; Taylor, 2023) is a response to the digitalisation of business 
contexts. Taylor (2023, p. 788) defines virtual governance as “a distinct form of 
governance that exists when two channel partners are electronically integrated via 
the adoption and deployment of inter-organizational technologies.” As it is a rela-
tively new governance mechanism, the number of studies addressing this problem is 
limited (see Table 3). As the main detailed mechanism, electronic (virtual) integra-



Aleksandra Hauke-Lopes, Milena Ratajczak-Mrozek170

tion is proposed and realised by the distribution and implementation of electronic 
solutions (e.g., Jean et al., 2021; Taylor, 2023). Another group of detailed virtual 
governance mechanisms is associated with defined rules, standards and processes 
gained through IT tools. Here one can mention access granting and rules regulating 
interactions among different actors through IT tools (Hagiu, 2014), as well as IT 
policies and standards or implementation of IT processes and budgets (Wu et al., 
2024). The last group of detailed virtual governance mechanisms pays attention to 
the development of direct, informal relationships through IT solutions and points to 
community building (Li, Li & Wang, 2018) or relational norms to enhance commit-
ment to electronic integration (Taylor, 2023).

It should be noted that not every study refers to the common distinction between 
contractual and relational governance mechanisms in B2B relationships, and 
instead, analyse them in more general terms or propose their own categorisation 
of mechanisms (Madhok, 1996; Jell-Ojobor, Hajdini & Windsperger, 2022; Gong, 
Jiang & Jia, 2023). For example, Shahzad et al. (2018) discuss economic and socio-
logical (e.g., trust and communication) governance mechanisms. However, the thor-
ough analysis shows that every above-mentioned detailed governance mechanism 
can be traced back to the division into relational and contractual mechanisms.

3.2.  Governance Mechanisms in B2B Relationships – Systematisation 

The conducted analysis of the literature has shown that despite using mostly 
the same broad types of governance mechanisms in B2B relationships, there is no 
agreement as to their detailed classification and thus to the array of possible mecha-
nisms actually available to managers. There is a great lack of terminological coher-
ence and often the same phenomena are named by different concepts and types. 
In Figure 1, based on the presented findings of the systematic literature review, we 
propose the classification of governance mechanisms. For the sake of comparability 
with the earlier research, we also present written in italics corresponding types of 
detailed governance mechanisms from the earlier literature review.

3.3.  Applying the Governance Mechanisms – the Managerial Implications

To successfully manage B2B relationships, companies cannot rely on a single 
governance mechanism and need a whole mix of diverse interdependent contractual, 
relational and virtual mechanisms. In a similar vein, Rouyre, Fernandez and Estrada 
(2024) claim that the mix of chosen, specific to the B2B relationship, governance 
mechanisms is needed to allow its further development. 

Composing “the optimal” mix of different mechanisms is demanding because 
“in certain situations, formal arrangements (i.e., explicit contracts) seem to have 
greater validity, whereas, in other situations, relational governance arrangements 
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are crucial” (Sjödin, Parida & Kohtamäki, 2019, p. 908). The most suitable types 
of governance mechanisms depend on a vast array of factors, including business 
environment (Sjödin, Parida & Kohtamäki, 2019), B2B relationship characteristics 
(Agndal, Arvidsson & Nilsson, 2023), transaction goals (Shahzad et al., 2018), or the 
level of conflict and cooperation among B2B actors (Ashiru et al., 2022).

Fig. 1. Classification of Governance Mechanisms 
Source: the authors.
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Research shows that in turbulent, complex or conflictual environments, relational 
governance mechanisms should be preferred for a company’s development (Sjödin, 
Parida & Kohtamäki, 2019) as they allow for a more flexible and collaborative 
approach (Bicen, Hunt & Madhavaram, 2021). Using more of a relational set of 
governance mechanisms, like social norms (e.g., mutuality) or trust empowered by 
day-to-day contact allows to improve cooperation and to better handle conflictual 
situations. Relying on social relations allows for quick reaction to turbulences and 
complexity of the external environment as relational governance mechanisms can 
help overcome the limitations of inflexibility inherent in contractual governance 
(Bonatto, de Resende & Pontes, 2022). In certain situations, B2B actors may depend 
on relational governance mechanisms as contracts may lack precision or may not be 
applicable (Poppo & Zenger, 2002; Lee et al., 2018).

The mix of the most beneficial governance mechanisms depends also on the 
development stage and age of the business relationship. For example, Olander et al.
(2010) found that both relational and contractual governance mechanisms impact 
R&D cooperation, their mix is similar in the development phase, while in the imple-
mentation phase, the contractual governance mechanism prevails. In a similar vein, 
the findings on asymmetrical relationships showed that young and small strategic 
networks use high levels of both formal and relational governance mechanisms. 
Conversely, larger and older strategic networks were observed to have high levels 
of relational governance mechanisms and low levels of formal governance (Wegner, 
Sarturi & Klein, 2022). 

Additionally, when choosing the suitable mix of governance mechanisms, mutual 
reinforcement of relational and contractual governance mechanisms should be taken 
into account by managers. Contractual governance mechanisms are the source of 
relational governance mechanisms and vice versa. For example, Lu et al. (2015) 
found that an increased focus on contractual governance results in better relational 
governance and the level of relational governance grows in parallel with the extent 
of contractual governance. Similarly, Leischnig, Ivens and Kammerlander (2017) 
revealed that detailed contracts lead to enduring business relationships based on 
trust. A different interdependence was found by Solinas et al. (2022) who claim 
that trust, as an informal governance mechanism, complements formal governance. 
Finally, Aagaard and Rezac (2022) in their research showed that contractual govern-
ance mechanisms may compensate for the dysfunctionalities of relational govern-
ance mechanisms. 

The aim of the cooperation is another factor affecting the mix of applied 
governance mechanisms. It may be assumed that in a short-term, project-oriented 
horizon, the managers are more likely to rely on formal governance mechanisms, 
e.g., contracts or control of activities. Still, managers may face challenges as other 
B2B actors may not be willing to follow demands for joint flexibility, efficiency and 
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adaptation of activities (Agndal, Arvidsson & Nilsson, 2023). Also, when choosing 
preferred governance mechanisms, the balance between the scope of coordination 
of partners, and the desired level of organisational openness and control are major 
elements the managers need to take into account (Coskun-Setirek et al., 2024).

From a managerial perspective, determining access to digital solutions and 
the implementation of IT solutions (Jean et al., 2021; Taylor, 2023) should be 
seen as distinct governance mechanisms introduced to manage B2B cooperation. 
By deciding on the distribution and access to IT infrastructure through digital 
solutions (Hagiu, 2014), managers resolve the scope of the cooperation with B2B 
partners. However, virtual governance mechanisms also may endorse the relational 
or contractual governance mechanisms (Li et al., 2018; Jean et al., 2020). In this 
case using IT solutions to improve the development of social networks or commu-
nity building (Li et al. 2018) empowers relational governance mechanisms. In terms 
of contractual governance mechanisms, virtual ones may be used to supervise the 
formal procedures, processes and standards (Wu et al., 2024).

4. Conclusions
The mix of applied governance mechanisms is crucial for each B2B relationship. 

As the cooperation and interactions are specific to every B2B relationship charac-
teristic as well as external market conditions, managers should consciously choose 
among the particular mix of relational, contractual and virtual governance mecha-
nisms. The performed systematic literature review shows that the growing interest 
in the governance mechanisms results in the lack of a coherent approach towards 
their systematisation. Therefore, the first contribution of the paper lies in proposing, 
based on the existing typologies, a new and simplified systematisation of the up-to- 
-date relational, contractual and virtual governance mechanisms. The paper’s second 
contribution is found in the managerial recommendations on the mix of governance 
mechanisms to be used taking into account the dynamics or development stage and 
age of the business relationship, the macro-environmental factors, the mutual rein-
forcement between relational and contractual governance mechanisms as well as the 
impact of the digitalisation on the cooperation.

The paper presents the outcomes of the systematic literature review and as such, 
lacks empirical validation. Therefore, we invite to develop our systematisation 
through qualitative and quantitative studies. 

Despite the burgeoning research on digital business models, like digital plat-
forms, the existing analysis of virtual governance mechanisms is scarce resulting in 
a significantly lower number of identified governance mechanisms. Further studies 
should focus on these specific mechanisms and analyse both theoretical and empir-
ical aspects of the virtual governance. 
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A B S T R A C T

Objective: The paper discusses the topic of non-profit organisations (NPO) with a particular 
emphasis on the relationship between Green (Sustainable) Project Management (GPM) and 
the forms of employment. NPOs strive to meet both social and business requirements, which 
makes them a unique type of organisation. The specific nature of their functioning, the scope 
of application of various types of project management concepts, methods and techniques, and 
especially the application of sustainable approach is still unclear. The aim of the paper is to 
determine the relationship between the way work is performed in a non-profit organisation and 
the frequency of using green project management practices (People, Planet, and Prosperity).
Research Design & Methods: To verify the hypotheses, quantitative research was carried out 
and the CAWI technique was used. Respondents were people representing non-profit organisations 
in Poland with project experience.
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Findings: As a result of the research, it was found that the form of employment has little 
relationship with the frequency of application of green project management solutions. Statistically 
significant differences appear mainly in the People area (in particular in the areas of Work 
practices and decent work, and Training and Education).
Implications / Recommendations: The configuration of employment structures in NPOs is 
a complex process requiring flexibility and strong relationship-building from managers. It results 
from formal and informal actions and operates under specific funding conditions. The research 
shows that employment form has little link to the frequency of GPM use. However, implementing 
GPM in NPOs demands more effort than in companies, as most funds are allocated to statutory 
goals, limiting incentives. Therefore, sustainable management culture and continuous stakeholder 
communication are essential.
Contribution: The topic of the article should be considered important and current because in the 
literature on the subject, despite research in the area of green (sustainable) project management, 
the issue of NPOs has not been discussed very often so far. This study is the first to explore the 
relationship between forms of employment provision and the use of GPM practices.
Article type: original article.
Keywords: project management, green project management, non-profit organisation, sustainable 
project management, volunteering, forms of employment.
JEL Classification: L31, Q56.

1.  Introduction
Organisations, including non-profit organisations (NPOs), need resources to 

achieve their goals. Among these, people and their knowledge, skills and commit-
ment play a key role. The variability of projects, as well as their uniqueness, size, 
specificity and duration, determine the variable demand for human labour. In addi-
tion to implementing various projects, non-profit organisations also need people 
to undertake activities to ensure the continuity of such organisations, performing 
management, administrative, project acquisition, billing and supervision activities, 
etc. In hiring such people, they have a wide range of employment options (employ-
ment contracts, commission contracts and voluntary work), and use these according 
to the roles the people fulfil in the organisation and in projects. 

NPOs should have a high degree of flexibility, openness to new, hitherto unreal-
ised ventures, the willingness to take on challenges, and the creativity. At the same 
time, consistency in action and, above all, the ability to set goals and find ways to 
achieve them are essential. Understanding the objectives and nature of the work 
can help with the management of projects in NPOs. This is all the more so because 
NPOs tend to operate with social objectives that are complex, multidimensional and 
context-dependent (Gee et al., 2023). Despite the popularity of NPOs as a research 
topic, a relatively small proportion of these studies deal with project management 
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and sustainability issues. At the same time, it should be noted that NPOs usually 
work for the benefit of the community, and have an ethical obligation to conduct 
their activities responsibly and transparently (Gazzola, Ratti & Amelio, 2017), which 
fits in with green (sustainable) project management practices. 

The ecological and social sensitivity that underpins sustainable practices in 
project management is inherently close to the values shared by NPOs. Respect for 
the rights of employees and other stakeholder groups providing work and services 
to NPOs should be reflected, among other things, in the forms of employment or 
how relationships between colleagues are formed. Therefore, the study aimed to 
determine the relationship between the form of work provision in NPOs and the 
frequency of green (sustainable) project management practices. In adopting such an 
objective, the authors considered that by delving more deeply into the study of such 
relationships, new circumstances could be identified and results obtained that could 
expand knowledge in the area indicated.

2.  Theoretical Approach
2.1.  Green (Sustainable) Project Management

Green (Sustainable) Project Management is a current trend in project manage-
ment (Pollack & Adler, 2015; Wawak & Woźniak, 2020). It is founded on the 
thinking that the needs of the present generation can be met without detracting from 
the chances of future generations meeting their needs (Trocki, 2019). It is defined as 
“the planning, monitoring, and controlling of project delivery and support processes, 
with consideration of the environmental, economic and social aspects of the life- 
-cycle of the project’s resources, processes, deliverables, and effects, aimed at real-
ising benefits for stakeholders, and performed in a transparent, fair and ethical way 
that includes proactive stakeholder participation” (Silvius & Schipper, 2014, p. 79). 
This view of project management considers responsibility for a project’s long-term 
impact and its outcome on society and the environment. This, in turn, requires the 
rational pursuit of a specified goal at all stages of the project management cycle, 
from a project’s initiation to its delivery of a product for use (Jakubczyk & Kitowski, 
2015). Green (sustainable) project management is a values-based concept based on 
a community built around a specific idea (Ćwikła, 2023). The issues of responsi-
bility and the pursuit of sustainable positive project outcomes relate to three pillars: 
People, Planet and Profit, with their extension to include Process and Product. 
A fundamental tenet of green (sustainable) project management is that project 
success should be evaluated based on the triple bottom line (economic, social and 
environmental dimensions) (Baba, Mohammad & Young, 2021). GPM Global, an 
organisation that has been working since 2009 for company economic development 
that does not have a negative impact on society and the environment, has proposed 
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an integrated approach to project implementation, calling it Green Project Manage-
ment (GPM). It has also developed tools to determine the sustainability impact of 
the project process and the project product (GPM, 2023). Among these, one can 
point to the P5 Standard for Sustainability in Project Management (Carboni et al., 
2022). Its implementation makes it possible to understand the impact of projects 
with regard to achieving the UN Sustainable Development Goals. The standard 
provides information on how and why to implement sustainable practices in ongoing 
projects. It considers the social dimension of sustainability, the environmental aspect 
of sustainability, and guidance related to the financial dimension. In the remainder 
of this article, the term GPM will be used to refer to the subject matter covered.

2.2.  Specificities of Working in Non-profit Organisations

NPOs are often described as organisations that focus on fulfilling a specific 
mission rather than generating profit (Gee et al., 2023), serving people with different 
preferences and perceptions of the world (Cabral et al., 2019). The value they create 
can only be identified in relation to the processes that give rise to it (Cabral et al., 
2019).

Among these processes, one can point to the processes of human resource 
acquisition and labour provision. This involves people working for the organisa-
tion at different levels and with different statuses (e.g., paid staff, unpaid volunteer 
work). Both paid employees and volunteers tend to be guided by certain personal 
values, such as commitment, altruism, public service and working for others (Powell 
& Bromley, 2020), which correspond to the organisation’s goals (Egri & Herman, 
2000). NPOs attract the attention of individuals who believe in the qualitative goals 
of the organisation (Rothschild & Milofsky, 2006). These individuals determine 
the goals of these organisations, whereas in business organisations, human capital 
is acquired and developed in order to achieve the goals. Thus, it can be concluded 
that human capital creates opportunities to meet societal needs through the use 
of knowledge, skills, motivation, abilities, health and professed values (Pauli 
& Pocztowski, 2008).

There are three very different groups in the staff structure of NPOs: employees 
(persons employed under a contract of employment, contract for specific work 
or commission), members (e.g., associations), and volunteers (persons working 
voluntarily and without remuneration for the benefit of a specific organisation) 
(Bogacz-Wojtanowska, 2005; Zawadzki, 2007; Wronka-Pośpiech, 2016). 

In NPOs, the career path most often starts with volunteer work. This offers the 
volunteer the opportunity to become, after a certain period of time, part of a project 
team (work based on a contract for a specific task or commission). The person can 
also become a project coordinator, who manages the work of a team of several 
people. Project coordinators are better paid and can participate in the management 
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of the organisation’s activities. However, this requires knowledge of the specific 
functioning of this type of organisation. In addition, it is worth noting that volunteers 
can support the operation of NPOs at different levels and to different extents. They 
may be people performing basic duties or high-level specialists in the organisation’s 
management. Their importance is high, which is why it is becoming increasingly 
important to define rules of conduct and precisely define and formalise their rights 
and responsibilities (Gach, 2019; Almas, Chacón-Fuertes & Pérez-Muñoz, 2020).

Volunteers help to achieve the goals of NPOs (e.g., reduce poverty, increase 
educational support). Therefore, volunteering is largely value-oriented work 
(Boezeman & Ellemers, 2014). Borzaga and Tortia (2006) showed that volunteer 
satisfaction is related to intrinsic motives (e.g., opportunities for self-fulfilment and 
social contribution) and the building of relational capital (e.g., opportunities for 
new relationships), and has little to do with economic incentives. Compared to paid 
employees, volunteers are more independent and relatively free to decide when to 
join and when to withdraw from projects (Boezeman & Ellemers, 2014; Hopkins 
& Dowell, 2022).

Due to limited resources in NPOs, both staff and management perform multiple 
functions at the same time. Employees can be at the same time volunteers, project 
coordinators, people representing the organisation externally to gain public support 
for their activities, or people coordinating the work of the whole organisation 
(Marciszewska, 2019).

2.3. The Specifics of Forming Project Teams in Non-profit Organisations

In NPOs, project teams are primarily formed by and made up of people, some-
times very young people, who are often only at the beginning of their career path. 
They choose to work for NPOs primarily because of the values they share, a good 
atmosphere, a close-knit team, a high degree of freedom of action, independence or 
the opportunity to gain professional experience in a relatively short time. They are 
often empathetic, loyal, open to challenges and committed to stakeholders. NPOs 
tend to have a less hierarchical structure and are primarily driven by the needs of 
their colleagues in their activities. They are characterised by their attention to inter-
personal relations, rapid employee development, work flexibility or the subjective 
treatment of employees. In the case of such organisations, one of the main reasons 
for creating new jobs is to start new projects. Project implementation is based 
primarily on human capital, not financial capital. It therefore becomes necessary 
to have the ability to use volunteers to attract and involve cooperation partners, 
build trust, build strong relationships, have positive attitudes and emotions towards 
their actions, and to react quickly. On the other hand, this diversity of forms of 
action, variability and the task-based nature of the work are the cause of employ-
ment instability in these organisations. Moreover, this results in situations where 
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people involved in projects decide to leave due to the lack of guarantee of further 
participation in projects, or the desire for further professional development in busi-
ness or public organisations (Marciszewska, 2019; Klafke et al., 2021). The majority 
of NPOs operate based on projects funded by grants or subsidies obtained through 
competitions. 

In practice, still a lack of access to funding the project team has to deal with 
unstable salaries and irregular working hours (Szmyt-Boguniewicz & Romanowski, 
2012). In 2022, the average salary per full-time employee of NPOs was 5.3 thou-
sand PLN, compared to 7.2 thousand PLN in the national economy as a whole. 
In contrast, 26.3% of registered NPOs with contracted employees indicated a salary 
size of 3.0 thousand PLN, which was the level of the minimum wage in 2022. 
Foundations (31%) were paying the minimum salary the most often, followed by 
associations and similar social organisations (25.6%). In these entities, the number 
of employees receiving the lowest salary was also higher than average (8.7% and 
7.3%, respectively) (GUS, 2024)

2.4.  Forms of Employment and Frequency of GPM Practices

Contract based on the legal regulations of the Labour Code secures the interests 
of employees to the greatest extent, ensuring stability of employment and dignity. 
Using various forms of fixed-term employment allows the employer to test the 
employee before tying him or her to the organisation permanently, and an open- 
-ended contract is the perfect tool for retaining valuable employees and building 
their loyalty (Piwowar-Sulej, 2016). From a social perspective, the use of this form of 
employment should go hand in hand with the increased use of GPM practices. This 
relationship appears to be two-way: On the one hand, adopting a sustainability ethos 
means putting into practice solutions in the project management process that miti-
gate adverse impacts on human rights, e.g., through employment contracting; on the 
other hand, employment contracting forces organisations to comply with the Labour 
Code and thus translates into a better assessment of the organisation from the People 
perspective in terms of applying GPM practices (Ćwikła et al., 2020). However, the 
high cost of maintaining an employee due to the need to pay various social contri-
butions, combined with the high variability of tasks carried out in project form, is 
probably why this is the least common form of employment in NPOs (GUS, 2023). 
GPM starts at the planning stage but is also present at the implementation stage of 
projects, and requires constant monitoring of the cost-benefit ratio of the projects 
implemented. One of the main factors to be monitored here are labour costs. From 
a purely economic perspective, the limited access to financial resources and the 
high variability of implemented projects mean that the employment contract, as the 
most cost-intensive form of employment, is not preferred (Charycka, Gumkowska 
& Bednarek, 2022; Bogacz-Wojtanowska, 2024).
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On the other hand, the need to include non-financial costs and benefits, which 
are difficult to express in monetary terms, is increasingly emphasised in these calcu-
lations. The benefits behind the employment contract taken into account in GPM 
practices, in terms of the possibility for the long-term commitment to the organi-
sation of more engaged employees, and the overall positive impact on the economy 
(e.g., job creation, reduction of unemployment) may argue in favour of an employ-
ment contract (Ćwikła et al., 2020; Bogacz-Wojtanowska, 2024). Therefore, the 
following hypothesis may be formulated:

H1(a–c): The frequency of the use of GPM practices (including in particular 
People (a), Planet (b), Prosperity (c)) in NPOs with contracted employees differs 
from the frequency of the use of such practices in NPOs without hired employees.

The specific nature of the operation of not-for-profit organisations is the crea-
tion and implementation of the projects, the launch of which is often contingent 
on obtaining funding but also on finding project contractors. However, the vari-
able, often unique and task-orientated nature of project work, as well as limited 
financial resources, results in employment instability and a high turnover of project 
contractors. In such situations, civil law contracts (contracts of mandate or contracts 
for specific work) work well. Their limited duration, the greater freedom to termi-
nate them than in the case of an employment contract, and the guarantee of a very 
high degree of freedom in the manner in which the work is carried out, are ideally 
suited to the needs of not-for-profit organisations. They are also often desirable 
for project contractors themselves, as they enable them to carry out their work at 
their convenience and thus combine it in a balanced way with other professional 
activities or leisure time (Ilyas et al., 2020; Bogacz-Wojtanowska, 2024). On the 
other hand, civil law contracts do not guarantee the employee a workstation that, 
for example, meets spatial and legal requirements or health and safety regulations, 
nor do they provide the privileges inherent in employment contracts (e.g., paid holi-
days or days off). Therefore, questions arise as to whether such forms of procuring 
project team members take into account the safeguarding of their interests, e.g., 
security or stability of employment and remuneration adequate to requirements. 
In terms of its nature, each of these contracts has its specificities. While a contract 
of mandate (if paid) guarantees the contractor a minimum hourly rate, a contract of 
specific work does not. In addition, the high turnover of co-workers in fluctuating 
projects on the one hand necessitates the retraining of new team members, but on 
the other also fosters knowledge sharing and knowledge acquisition from newly 
recruited co-workers. It seems, therefore, that in the case of the forms of employ-
ment discussed, the frequency of the use of GPM solutions in the area of People may 
be higher, especially if training and education or organisational learning is taken 
into account. Labour practices, however, indicate the opposite relationship (Ćwikła 
et al., 2020; Hopkins & Dowell, 2022). Therefore, the following hypothesis may be 
formulated:
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H2(a–c): The frequency of the use of GPM practices (including in particular 
People (a), Planet (b), Prosperity (c)) in NPOs with employees on a civil law contract 
differs from the frequency of the use of such practices in NPOs without employees 
on a civil law contract.

In order to operate effectively, NPOs rely on volunteers besides regular staff to 
deliver sustainable service to the community (Ilyas et al., 2020). NPOs work with 
limited resoures. The salaries they offer are much lower than in other sectors, and 
the career or promotion path is not very extensive. Consequently, these organisations 
are limited in their ability to attract highly qualified staff with project management 
experience. This is usually compensated by a less restrictive approach to work or 
by rarely subjecting work to performance evaluation. In such conditions volunteer 
engagement become the driver of NPOs success. “Volunteerism can be defined as 
long-term, planned, prosocial behaviours that benefit strangers and occur within 
an organizational setting” (Penner, 2002, p. 448). By definition this is the work 
provided without remuneration by members and non-members of an organisation. 
From an economic perspective, this situation is ideal for non-profit organisations. 
They have a valuable resource at their disposal for which they do not have to pay 
a fee, while at the same time they are not de facto obliged to provide the working 
conditions imposed by Labour Code contracts. Among other things, this raises 
the risk of unequal treatment of project participants based on their status (form of 
employment). However, any such “insincerity” on the part of the organisation is 
a reason for terminating the cooperation. Therefore, the frequency of GPM practices 
in the context of equal opportunities (Diversity and Equal Opportunity) should be at 
least the same as in the case of Labour Code-based modes of employment. In terms 
of turnover rates, volunteers are a group very similar in their characteristics to 
team members employed under civil law contracts. They are often associated with 
multiple organisations, which may favour the diffusion of knowledge about GPM 
practices, but they also require further training (Almas, Chacón-Fuertes & Pérez- 
-Muñoz, 2020; Bogacz-Wojtanowska, 2024). In this context, very similar results can 
be expected here. Therefore, the following hypothesis was formulated:

H3(a–c): The frequency of the use of GPM practices (including in particular 
People (a), Planet (b), Prosperity (c)) in NPOs using volunteers differs from the 
frequency of the use of such practices in NPOs not using volunteers.

The most exciting research perspective would be to compare the frequency of 
GPM practices in NPOs using the different forms of employment. However, this 
is not possible because they are not used in isolation but co-occur. For this reason, 
the adopted research perspective was decided upon. A diagram illustrating the 
adopted research hypotheses is presented in Figure 1.
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Fig. 1. Forms of Employment in NPOs vs. Frequency of Use of GPM 

Source: the authors. 

3. Methodology 
3.1. General Remarks 

The research aimed to identify the relationship between the frequency of the 
use of green project management solutions and the form of employment in NPOs. 
The quantitative study was preceded by a literature search, which was conducted 
with Polish- and English-language keywords: “project management, sustainable 
project management, green project management, nonprofit organisations, forms of 
work provision, forms of employment, volunteering” in the Scopus, WoS and Polish 
BazEkon databases. The review was limited to 10 years, and scientific publications 
from 2013–2023 were analysed. Boolean operators were applied during the search. 
The study confirmed that a relatively small number of publications address issues 
linking GPM to non-profit organisations’ project activities, particularly regarding 
the forms of employment and the type of work provided in these entities. The liter-
ature survey results allowed for development of the research hypotheses outlined 
above and the design of the quantitative study. 

3.2. Description of the Research Sample 

The results presented in this article are part of a broader study whose topic was 
Green Project Management in NPOs. The survey was conducted using the CAWI 
method. A research platform was used in the data collection process, which enabled 
the e-form to be completed online. The respondents were nonprofit organisations 
in Poland. The research was focused on a combination of two topics: Green Project 
Management and methodologies used in project management. 

The research process was carried out in three stages between January and May 
2023. Purposeful sampling was used. In the first part, an invitation to participate 
in the survey was sent to publicly available e-mail addresses of foundations and 
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associations operating in Poland that met the conditions of the project experience. 
The invitation to participate in the survey was sent to 684 organisations. Twenty-two 
completed questionnaires were received. The survey return rate was therefore 3.2%. 
In the second stage – using the LinkedIn Sales Navigator tool – project managers /
project coordinators / project leaders and people managing projects and performing 
one of the above functions in non-profit organisations operating in Poland were 
reached directly with an invitation to participate in the survey. The list covered 
94 organisations. Eighteen questionnaires were received in return. In this case, the 
return rate was much higher at 19.15%. Next five questionnaires was achiewed due 
to snowball sampling. Finally, the survey was conducted on a group of 45 non-profit 
organisations. With 88.4 thousand foundations and associations operating as NPOs 
and registered in Poland in 2022 (GUS, 2024, p. 27), unknown distribution of char-
acteristics (use of specific project management solutions: Green Project Manage-
ment and methodologies of project management) and the assumed significance level 
of 0.05, such a sample size gives an acceptable measurement error of less than 15%.

Table 1. Description of the Research Sample

Characteristics of the Organisation 
in the Research Sample

Associations
(N)

Foundations
(N)

Together
N %

Public benefit 
organisation

yes 14 12 26 57.78
no 8 11 19 42.22

Employment 
contract

not used 13 5 18 40.00
used 9 18 27 60.00

Civil law 
agreement

not used 7 7 14 31.11
used 15 16 31 68.89

Voluntary work
not used 5 5 10 22.22

used 17 18 35 77.78

Source: the authors.

The questionnaire was addressed to and completed by people who have the 
widest possible knowledge of project management in NPOs. Respondents were 
individuals with project management expertise (62.2% were board members, 22.2% 
were project coordinators / managers, and 15.6% were other organisation members). 
Detailed information on the surveyed NPOs is presented in Table 1 and differences 
in the forms of employment used in the general population in Poland in 2022 and 
the surveyed sample are presented in Figure 2. It must be added that in 2022, 64.7% 
of registered non-profit organisations in Poland did not use paid work at all, while 
95.1% of them declared that they used social work, with approx. 3.1 million volun-
teers (GUS, 2024, p. 27).
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Fig. 2. Forms of Employment in the Population (in Poland in 2022) and in the Research Sample
Source: the authors.

Less than 5% of the organisations (in research sample) operate on the interna-
tional market, with the overwhelming majority operating in Poland (58% on the 
local market or regional market, and approx. 38% on the national market). In this 
respect, the structure of the sample is quite similar to the structure of the population 
of NGOs operating in Poland (where approx. 5.5% operates on the international 
market, 18.4% – on the national one, and 76.1% – on the local or regional one) 
(GUS, 2024, p. 20). The overwhelming majority of the organisations (60%) have 
operated on the market for 15 years or more. There is a slightly lower percentage of 
organisations operating solely based on voluntary work (48.8%). In contrast, there 
is a higher percentage of organisations offering paid work under civil law contracts 
(approx. 69%) and employment contracts (60%), with the latter form of employ-
ment being encountered least frequently. The organisations have varied experience 
in project implementation. Almost half of them (49%) declare that they implement 
several individual projects, while the others implement many projects continuously 
and in parallel.

3.3.  Characteristics of Research Variables

To assess the frequency of GPM practices in the NPOs studied, the variable 
GPM Practices was constructed. The items comprising the variable and the scale 
by which they were assessed were taken from the literature (Juchniewicz, 2019) and 
adapted for NPOs. The variable GPM practices is constructed using a 3-point scale 
(never, usually, always) as an average of three auxiliary variables: People, Planet 
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and Prosperity. The People variable was constructed from 41 questions grouped 
into 16 sub-variables describing the organisation’s behaviour toward different 
stakeholder groups (employees, colleagues, customers). In relation to employees and 
co-workers, solutions were assessed in areas such as working practices, employ-
ee-management relations, project health and safety, training and education, organ-
isational learning and equal treatment. The Planet variable was constructed from 
12 questions grouped into three sub-variables: Transport, Energy and Consumption.

The variables describing the ways of work provision (employment contract, civil 
contract, volunteering) are nominally zero-one, where one indicates that the organ-
isation uses the form of work provision referred to in the question, while 0 means 
that it does not.

3.4.  Descriptive Statistics and Scale Reliability Analysis

The description of the research results was preceded by an assessment of the 
reliability of the scales. Analysis was performed using PS Imago Pro ver. 7.0. For all 
variables studied, Cronbach’s α value was acceptable (over 0.7) or high (over 0.8), 
indicating high internal reliability of the scales and measurements. In the next step 
of the analysis, the normality of the distribution of variables was examined. Due to 
the sample size, the Shapiro-Wilk test was used, which turned out to be statistically 
insignificant for the variables GPM practices (W(41) = 0.976; p = 0.522), Planet 
(W(41) = 0.949; p = 0.063) and Prosperity (W(41) = 0.950; p = 0.071). This means 
that the distribution of the variables studied does not differ from the normal distri-
bution. For the People variable, the test results turned out to be statistically signifi-
cant (W(41) = 0.908; p = 0.003), however the standard error of kurtosis and skewness 
is in the range <–2, 2>, which means that the distribution of this variable is close to 
normal. This is a left-skewed, lepotkurtic distribution. For the remaining variables 
studied, there are no grounds to reject the assumption of normality of distribution. 
The results of this analysis are presented in the Table 2.

Table 2. Defined Variables along with Descriptive Statistics and Scale Reliability Analysis

Variable 
Characteristics GPM Practices People Planet Prosperity

Number of scales 3 16 3 5
Cronbach’s α 0.726 0.906 0.847 0.914
% var 66.754 85.958 78.114 75.148
M 2.331 2.541 2.217 2.167
SD 0.409 0.329 0.506 0.594
Skewness –0.038 –1.027 –0.018 –0.223
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Variable 
Characteristics GPM Practices People Planet Prosperity

SE skewness 0.354 0.354 0.361 0.365
Kurtosis –0.600 1.132 –0.668 –0.736
SE kurtosis 0.695 0.965 0.709 0.717

Source: the authors.

4.  Description of the Research Results
In order to verify hypotheses H1(a–c)–H3(a–c), a relationship was sought 

between the frequency of using GPM practices and the choice of a specific method 
of “employment.” In all cases, the variable related to the way work is provided is 
nominal, and the variable describing the frequency of GPM practices is quantitative. 
Due to the unequal number of responses in the studied groups (as well as n < 30 
in each group), in all cases the nonparametric equivalent of the t-Student test for 
independent samples was used – the U Mann-Whitney test. Additionally, to assess 
the size of the effect, the Eta-squared correlation was calculated. The results of this 
analysis are presented in the Table 3.

Table 3. The Results of Nonparametric U Mann-Whitney Test and Eta-squared Correlation (η2)

Variable
People (a) Planet (b) Prosperity (c) GPM Practices

N = 45 N = 43 N = 42 N = 45

Employment 
contract (H1)

η2 = 0.003 η2 = 0.145 η2 = 0.027 η2 = 0.036
U = 240.5 
p = 0.954

U = 119.5 
p = 0.011

U = 170.0 
p = 0.240

U = 187.0 
p = 0.194

Civil law 
contract (H2)

η2 = 0.013 η2 = 0.036 η2 = 0.032 η2 = 0.013
U = 240.5  
p = 0.564

U = 146.5 
p = 0.202

U = 155.0 
p = 0.284

U = 178.0 
p = 0.339

Volunteering (H3)
η2 = 0.011 η2 = 0.188 η2 = 0.030 η2 = 0.094
U = 126.0 
p = 0.189

U = 65.0 
p = 0.007

U = 106.0 
p = 0.202

U = 104.0 
p = 0.053

Source: the authors.

The results obtained show that there are no statistically significant relationships 
between employment under an employment contract and the frequency of using GPM 
practices (in general), as well as in relation to the areas of People and Prosperity, 
although the frequency of using GPM practices is generally lower in NPOs that 
employ employees under an employment contract. Therefore, there are no grounds 
to accept hypotheses H1, H1a and H1c, however H1b hypothesis can be accepted.

Table 2 cnt’d
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The research results show that the frequency of using GPM practices in the 
Planet area is lower in NPOs employing employees under an employment contract 
(see Fig. 3 showing the average ranks in the groups for the tested variables), and the 
analysis with the Mann-Whitney U rank test showed that the differences between the 
groups were statistically significant (U = 119.5; p = 0.011). The Eta-squared measure 
also confirmed the existence of a strong effect between the studied variables (η2 = 
= 0.145). The results are similar when the variable under study is volunteering, 
perceived as a way of doing work. Again, there are no grounds to accept hypotheses 
H3 (although here the results are on the verge of statistical significance), H3a and 
H3c, and at the same time the H3b hypothesis can be accepted (the frequency of 
using GPM practices in the Planet area is lower in non-profit organisations using 
the work of volunteers, and the analysis with the U Mann-Whitney test showed that 
the differences between the groups are statistically significant (U = 65.0; p = 0.007). 
The existence of a strong effect between the variables studied is also confirmed by 
the Eta-square measure (η2 = 0.188). Moreover, it should be emphasised that the 
frequency of using solutions in the field of GPM in general and in the areas of 
Planet and Prosperity is higher in the case of NPOs that do not employ employees 
under civil law contracts (while in the area of People the relationship is reverse), but 

Fig. 3. The Average Ranks in the Groups for the Tested Variables
Source: the authors.
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these are not statistically significant differences. Therefore, there are no grounds to 
accept hypotheses H2(a–c).

Solutions in the areas of People, Planet and Prosperity constitute the overall 
GPM practices in the surveyed non-profit organisations, but they are so diverse that 
it is worthy of delving deeper into each sphere in the research. Solutions in the 
areas of Planet (Transport, Energy and Consumption) and People are particularly 
noteworthy. Therefore, in a manner analogous to the above, partial hypotheses 
were tested verifying whether a specific form of “employment” was related to the 
frequency of using GPM practices. The research was preceded by an analysis of 
the internal consistency of the partial scales (in all cases, the Cronbach’s α value 
exceeded 0.7). The results of these analyses are presented in the Table 4. It is limited 
to showing only those variables for which statistically significantly different results 
were obtained.

Table 4. The Results of Nonparametric U Mann-Whitney Test and Eta-squared Correlation (η2)

Variable

Area
Planet (b) People (a)

Transport Energy Consumption
Work practices 

and decent 
work

Training 
and education 

N = 42 N = 34 N = 40 N = 45 N = 43

Employment 
contract (H1)

η2 = 0.137 η2 = 0.061 η2 = 0.149 η2 = 0.143 η2 = 0.147
U = 121.0 
p = 0.021

U = 89.5 
p = 0.127

U = 104.5 
p = 0.019

U = 338.5 
p = 0.024

U = 122.5 
p = 0.013

Civil law 
contract (H2)

η2 = 0.000 η2 = 0.188 η2 = 0.004 η2 = 0.062 η2 = 0.045
U = 183.5 
p = 0.923

U = 45.5 
p = 0.007

U = 157.0 
p = 0.760

U = 257.5 
p = 0.311

U = 149.0 
p = 0.232

Volunteering 
(H3)

η2 = 0.068 η2 = 0.278 η2 = 0.194 η2 = 0.010 η2 = 0.019
U = 86.5 
p = 0.114

U = 16.0 
p = 0.004

U = 38.0 
p = 0.004

U = 193.0 
p = 0.638

U = 118.5 
p = 0.510

Source: the authors.

In the People area, the subject of analysis was the practices of non-profit 
organisations in the field of: work practices and decent work, relations between 
employees and management, occupational health and safety in the project, training 
and education, organisational learning and equal treatment. Statistically significant 
differences were obtained only in two cases: Work practices and decent work, and 
Training and education. In the surveyed organisations using employment contracts, 
the frequency of GPM practices in the area of Work practices and decent work is 
statistically significantly higher than in organisations that prefer other forms of work 
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(U = 338.5; p = 0.024; η2 = 0.143) and lower in the area of Training and education 
(U = 122.5; p = 0.013; η2 = 0.147).

In the surveyed organisations using employment contracts, the frequency of using 
GPM practices in the areas of Transport and Consumption is statistically signifi-
cantly lower than in the organisations preferring other forms of work (U = 121.0; 
p = 0.021; η2 = 0.137 and U = 104.5; p = 0.019; η2 = 0.149, respectively). However, in 
relation to the Energy area, it is lower in the case of organisations employing under 
a civil law contract (U = 45.5; p = 0.007; η2 = 0.188) and using unpaid work in the 
form of volunteering (U = 16.0; p = 0.004; η2 = 0.278).

5.  Discussion
The purpose of the presented study was to verify whether there is a relationship 

between employment methods in NPOs in Poland and the frequency of using GPM 
practices. In the course of the research, GPM practices were both treated as one 
overall variable and considered separately in three main dimensions considering 
the social dimension of sustainability (People), the environmental aspect of sustain-
ability (Planet) and guidelines related to the financial dimension of sustainability 
(Prosperity) (GPM, 2023). The results obtained indicate the lack of a significant 
relationship between the employment method in NPOs and the frequency of 
applying GPM practices in general (overall variable), however, going into the 
particular dimensions constituting the GPM practices variable provided interesting 
results. GPM practices are used less frequently in organisations that use the services 
of volunteers (although it must be underlined that the results are on the verge of 
statistical significance here and a tendency toward negative correlation is observed). 
Perhaps this is related to the informal relationship of volunteers with the organi-
sation, their high turnover, and the lack of greater influence of managers on their 
attitudes and behaviours. Volunteers focus on assigned tasks; the most important 
thing for them is the implementation of the project in accordance with the set goals, 
and they are often not sufficiently prepared to take actions according to a specific 
project management methodology. They may also want to demonstrate their effec-
tiveness so that they can eventually have paid employment. Perhaps when they stop 
providing unpaid work, their attention can be redirected to aspects of GPM. It was 
expected that a greater frequency of GPM practices in the Prosperity area would 
be associated with a preference for forms of employment other than an employment 
contract. However, although the frequency of GPM solutions is higher in organisa-
tions that prefer other forms of employment, the results turned out to be statistically 
insignificant and did not confirm this relationship.

In general, in the People area there was also no statistically significant rela-
tionship with the frequency of using GPM practices. However, due to the diverse 
nature and large number of partial variables that constitute this variable, in-depth 
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analyses were carried out, which revealed some differences between various forms 
of work. It was noticed that in the case of employment contracts in the surveyed 
organisations in the area of Work practices and decent work, the frequency of using 
GPM practices is higher than in organisations preferring other forms of work, but 
lower (in comparision to other forms of employment) in the area of Training and 
education. And these are statistically significant relationships. This is confirmed by 
studies indicating that many non-profit organisations, due to financial constraints, 
do not invest in training and development of project competencies of their employees 
(Hassan, Bashir & Abbas, 2017; Jałocha & Bogacz-Wojtanowska, 2017). In Poland, 
many non-profit organisations base their activities on volunteer labour, only 41% of 
them have paid project teams, and only 22% of them have employees under employ-
ment contracts. As a result, project competencies are often not recognised, and it is 
difficult to invest in their development, as the work in these organisations tends to 
be action-oriented or temporary (Charycka, Gumkowska & Bednarek, 2022). Addi-
tionally, a phenomenon known as “project-free time” is observed: A period when 
the organisation is not implementing any projects but is instead focused on applying 
for new ones, waiting for the launch of new funding opportunities or programmes. 
Undoubtedly, this affects the organisation’s activity levels and hinders the imple-
mentation of training processes.

Nowadays, attention is increasingly drawn to the fact that without effective 
project teams, these organisations will not be able to effectively manage projects, 
which will translate into limited opportunities to obtain external financial resources 
to achieve their statutory goals. Without the ability to manage projects, especially 
teams within ongoing projects, donors will be reluctant to co-finance even noble 
social goals. Pressure from external funders forces non-profit organisations to 
increase the professionalisation of project management (Anderson & Lannon, 2018). 
This leads to the organisation of processes, knowledge generation within organi-
sations, stabilisation of finances, strategic shaping, and the fostering of innovative 
processes (Bogacz-Wojtanowska, 2024).

One of the solutions, and also a necessity nowadays, is to employ people with 
project experience gained in the private sector. And this is related to the signed 
employment contract, the level of remuneration, exposure to a different manage-
ment culture, thinking, and motivation to work. According to Jałocha et al. (2023), 
projects introduce a new institutional logic to non-profit organisations. They foster 
relationships with the external environment, cultivate a project-oriented culture, and, 
at the operational level, contribute to the development of a management system. 
As LeRoux and Wright (2010) note, the gradual increase in managerial skills 
observed over time can contribute to the enhancement of project management 
competence.
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However, the result in the areas of Consumption and Energy, which shows 
that the frequency of using GPM practices is significantly lower in NPOs using 
employment contracts than in the organisations preferring other forms of work 
(especially volunteering), is surprising. Perhaps this is the result of focusing a lot of 
attention on projects that concern the so-called soft aspects (e.g., education, fighting 
poverty). This is confirmed by research conducted by the Klon / Jawor Association 
(Charycka, Gumkowska & Bednarek, 2022), which shows that in 2022, the most 
common activities among non-profit organisations included conducting training 
and courses, as well as providing counseling and expert advice. Additionally, these 
organisations offered free services to mobilise and educate the public. One in 
three foundations (30.3%) also engaged in activities aimed at providing social and 
humanitarian assistance. Furthermore, 27.9% of non-profit organisations undertook 
additional initiatives to support those affected by the war in Ukraine (Charycka, 
Gumkowska & Bednarek, 2022).

6.  Summary
Project management is a concept that is widely used in NPOs around the world, 

regardless of their nature and focus of operations (Golini, Kalchschmidt & Landoni, 
2015). This article attempted to determine the links between the forms of employ-
ment in NPOs and the frequency of GPM practices. It was noted that the provision 
of work in NPOs is a complex process that requires a great deal of flexibility and 
relationship-building on the part of managers. This process results from specific 
formal and informal managerial actions, and takes place under conditions of specific 
access to funding sources. Based on the quantitative research, it can be concluded 
that the form of employment used in the organisations studied has little connection 
with the frequency of the use of GPM solutions. However, it is worth noting that 
for NPOs, taking action in this area requires much more effort than in the case of 
business entities. This is because these organisations allocate a significant portion 
of the funds they generate to statutory purposes, and there are limited opportunities 
for their use in influencing those employed on projects. In the case of GPM, it seems 
necessary to rely on the instruments of sustainable management culture to influence 
those employed and volunteers. These assumptions must be constantly disseminated 
to an organisation’s internal stakeholders so that they are aware of them and make 
decisions based on them aimed at a sustainable approach to project implementation. 
On the other hand, the goals adopted by NPOs and the projects undertaken by them 
are largely driven by the values recognised by their managers, which are often based 
on a high degree of social and environmental sensitivity, which one might think 
could translate into greater implementation of GPM practices.

The authors recognise the limitations of the study, which relate primarily to the 
size of the research sample. Therefore, the study’s conclusions can only be applied 
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to the study population. Another limitation was the adoption of a 3-point response 
scale. Its use was due to the adopted research tool described in the literature, which 
referred to business organisations. Investigating more interdependencies between 
areas of GPM in NPOs may require modification of this scale. A final limitation 
was that the survey was conducted in NPOs operating in Poland, where the profes-
sionalisation of project management is still at an insufficient level. 

 Further research into the relationship between employment types and the 
frequency of green project management solutions could focus on meaningful green 
projects implemented by non-profit organisations. Project managers play a key 
role in project implementation. Therefore, research among non-profit organisa-
tions employing project managers with a high degree of environmental awareness, 
particularly those under formal employment contracts, seems promising. In this 
case, qualitative research, especially using structured interviews, could be useful.
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