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Bevezetés

A Magyar Mindség folydirat szeptemberi szama olyan témakat olel fel, amelyek
szerkesztdségiinkhoz is kiilondsen kozel allnak. Ezuttal harom jelentds kutatés és egy konyvismertetés
kapott helyet, amelyek egyiitt egyfajta pillanatfelvételt adnak arrél, hogyan alakul ma a gazdasag, a
vezetés €s a tudomany vilaga — és benne mindaz, ami a mindséghez kapcsolodik. Bizunk benne, hogy
az olvasot mar az els6 oldaltol magaval ragadja ez a sokszinii, mégis szorosan 6sszefliggd gondolati iv.

A lapszam els6 tanulmanyaban egy érzékeny és a tudomanyos kdzosség szamara is fontos témat
jarunk koriil: a nemi kiilonbségek jelenlétét az iizleti fokuszu kutatasokban. A kutatas eredményei
nemcsak szamok ¢és tendencidk, hanem 06szténz6 gondolatok is arra vonatkozdan, hogyan lehetne
lathatobba tenni a néi nézdpontot az iizleti tudomanyos diskurzusban. Szeretnénk, ha ez az iras
parbeszédet inditana el, hiszen minden kutatds mogott emberek, torténetek €s lehetdségek allnak.

Ezt koveti egy rendkiviil aktudlis kérdéskor: europai kkv-k digitdlis atalakuldsa, és ebben a
projektmenedzsment-kompetenciak szerepe. A kutatas vilagosan mutatja, hogy a digitalizacio valodi
motorja sokszor nem maga a technoldgia, hanem azok a szakemberek és vezetdk, akik képesek €lni a
lehetdségeivel. Szerkesztségként kiilon 6rom szamunkra, hogy a tanulmany a fenntarthatdsagra és az
innovdciora is hangsulyt helyez — hisziink abban, hogy a jov6 vallalatai ezek mentén lesznek sikeresek.

A lapszam harmadik tanulmanya a hazai er6forras-felhasznalast és energiaszerkezetet vizsgalja
nemzetkdzi Osszefiiggésekben, olyan kovetkeztetéseket tarva az olvaso elé, amelyek hossza tavon is
meghatarozhatjak gondolkodasunkat a fenntarthatosagrol és gazdasagi egyenstlyrol. Végil — de
korantsem utolsésorban — egy szinvonalas kdnyvismertetés zarja a kiadvanyt, amely a kkv-k ellatasi
lancainak fenntarthatosagaval foglalkozik, Gjabb tagabb horizontot adva az olvasottaknak. Bizunk
benne, hogy e szam minden olvasoja talal benne olyan gondolatot, amely tovabbkiséri — akar a
munkdjaban, akar sajat bels6é megerdsitésként.

2025. szeptember 30.

A Magyar Mindség folyodirat vezetosége
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Gender gap in business-related scientific
research
Nemek kozti szakadék az tizleti temaju
tudomanyos kutatasokban

KERI VIKTOR' Ph.D. hallgatd, NJE Gazdalkodas- és Szervezéstudomanyok
Doktori Iskola, keriv81@gmail.com

DOI: https://doi.org/10.65513/MaMi.2025.9.5

Abstract

Within business-related research, publications addressing gender-specific topics are significantly
underrepresented in comparison to gender-neutral studies, both in terms of quantity and scientific value.
Such publications receive substantially fewer appearances and citations, achieving lower citation impact
and a less significant influence. This study highlights that the underlying cause may be attributed to the
low representation of women in both business and academia, which, in turn, leads to a lack of gender-
specific focus within the scientific discourse.

Keywords: Business Research, Scientific Impact, Gender Inequality

JEL codes: J16, L26, M21

Absztrakt

Az iizleti kérdésekkel kapcsolatos kutatasokon beliill a nemsemleges cikkekhez képest jelentdsen
alulreprezentalt a n6i témakorrel foglalkozo publikaciok szdma és tudomanyos értéke. Sokkal kevesebb
megjelenést és hivatkozast kapnak, tovabba alacsonyabb idézettséget és kevésbé jelentOst hatast érnek
el ezek a munkak. A kutatas arra iranyitja ra a figyelmet, hogy ennek ereddje az iizleti életben és a
tudomanyos vilagban tapasztalhat6 alacsony ndi részvételi arany mellett €s ennek okan is, a tudomanyos
diskurzusban jelen 1év6 genderspecifikus fokuszhiany lehet.

Kulcsszavak: Uzleti kutatasok, Tudoményos hatis, Nemek kozti egyenldtlenség

JEL-kédok: J16, L26, M21

1ORCID: 0009-0002-7491-1512, MTMT ID: 10097782
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1. Literature review
1.1. Disciplinary frameworks

Business activity in this research refers to activity in business that is related to management and
entrepreneurial activity. In the absence of an explicit definition, women's business activity needs to be
defined and understood in terms of business activity. As a consequence, it is the issues related to women
leaders, women management, women entrepreneurs, women entrepreneurship that are the issues to be
investigated in this topic. Women's entrepreneurship is an increasingly important issue, with a number
of studies, research and academic works addressing this issue. The main reason for this is that the
economic importance of women and the added value of their activities is increasingly visible in terms
of concrete results and financial impacts. A few years ago, a study was carried out on the financial
indicators of more than 60 000 companies in nearly 60 countries, based on 20 years of data. The results
are convincing, showing that gender diversity in management increases both profits and efficiency. It
was found that a 1% increase in the proportion of female managers is associated with a 15% increase in
profits (Han & Noland - 2020). According to the Boston Consolting Group, women-owned businesses
are 2.5 times more likely to benefit from outsourced resources, as they are able to generate a higher
proportion of revenue from the capital they receive compared to male-led businesses (Fackelmann, &
De Concini - 2020). Firms with female CEQOs have a nearly 20% higher return on equity (Dawson,
Natella & Kersley - 2016), promoting female entrepreneurship can lead to GDP benefits (Chandel &
Gupta -2025), and increasing female business activity can become a key basis for an economy's
resilience to crisis (Meunier, Krylova, & Ramalho - 2017). According to a study by American Express,
the proportion of women entrepreneurs has more than eightfold increased in nearly half a century and
now stands at over 40% (American Express - 2018), compared to nearly 30% in Europe and Hungary
(European Commission - 2014). According to S&P, the share of female senior executives in the Fortune
500 ranges from 10-12% (S&P Global Market Intelligence - 2024), the share of female executives in
global mid-market companies will be 33.5% in 2024 (Thornton - 2024), and according to the Hungarian
Central Statistical Office (KSH), the share of women in Hungary is 47% of the total workforce and 37%
of the executive workforce (KSH - 2024).

Women in business is clearly important, the importance of the topic is clearly identified, and there are
studies that seriously address this issue. The question is whether such female strength in business ability
is also represented in academic activity. In other words, is the research on women in business found in
the resource collections in proportion to the importance of the topic, and as we will see from the analysis
that it is not, the other question is what the basis for this might be. As a starting point, it would seem
logical to look at the sex ratio and the composition and productivity of researchers in science. A study
shows that the proportion of women in research positions is below 40%, but only 30% in research group
leadership and 25% in professorships. Women receive less research funding and this has an impact on
their scientific performance, and the proportion of women researchers in higher ranks of the scientific
ladder is declining. (Paz & Pardo-Diaz - 2024). One study showed that male scientists publish on average
13.2 articles in their careers, while women publish only 9.6, a difference of 27%, which may affect
women's scientific recognition and promotion (Lavelle - 2023). At the same time, the proportion of
female authors in most disciplines has increased by less than 5 percentage points over the last decade,
indicating a slow pace of change (Williamson - 2025), but it is also true that disciplines with fewer
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female researchers produce fewer studies on non-specific phenomena (Kozlowski et al. - 2022). The
Diana Project has pointed out that male-dominated research environments have long neglected issues
related to women's entrepreneurship and found that the lack of female researchers directly influences
the underrepresentation of research on women's business activities (Brush - Greene & Welter - 2020).

1.2. Science metrics gap

Having said this, the question is whether the differences seen in the previous sections will also be
reflected in the evaluation and performance of scientific work, i.e. in the science metrics. One study
shows that female researchers are significantly less likely to receive author recognition in scientific
publications, even when their contributions are equal to those of men. This gender gap is observed in
almost all disciplines and career stages (Ross et al. - 2022). The findings are confirmed by another study
that analysed publication data of nearly six million researchers between 1996 and 2018 and found that
men published on average 15-20% more papers than women. In addition, men are 25% more likely to
be listed as last author in biomedical sciences, suggesting higher leadership roles (Boekhout, Van der
Weijden, & Waltman - 2021). A larger sample size (80 million scientific articles) of publications
between 1975 and 2020 in 19 disciplines found that women are significantly underrepresented in the
highest ranking positions (e.g. top 10% productivity, citation and collaborative networks). It is also
found that women and men achieve different levels of citation even when productivity is similar
(Jaramillo et al. - 2025). For example, a study of gender differences in academic performance in the
field of communication showed that papers published by women had lower values for the h-index in all
countries studied, even when publication performance and citation were controlled (Horney et al. -
2024).

From the above, we can see that female authors are underrepresented, but is this approach also true for
academic work on women's business activity? The citation indexes (e.g. h-index, g-index) of
publications on women's entrepreneurship are generally lower than those of other business research.
This is partly due to the fact that these studies often appear in smaller academic networks and are less
represented in leading journals (Deng et al. - 2021). There are significant regional differences in the
citation rates of research on women's entrepreneurship. Studies from developed countries tend to have
higher citation rates, while studies from developing countries are often underrepresented in international
academic discourse. In addition, the citation rates of non-English language publications are also lower
(Goncalves, & Ahumada - 2025). Research on women's entrepreneurship often focuses on topics such
as social entrepreneurship, sustainability and community impact. While these topics are important, they
are often less cited than studies on technological innovation or financial performance (Kumari & Kumar
- 2024). One study examines the impact of gender on the citation rates of publications in economics and
management. It finds that publications by mixed-gender research teams receive more citations than
articles by same-gender authors and if the corresponding author is female, this has a negative effect on
citation indices, indicating underrepresentation of female-led research (Maddi & Gingras - 2020). There
is an approach that sees fewer publications written by women as the primary reason for lower citation
rates (Wu - 2024), and there is one that argues that research on female entrepreneurial leadership often
reproduces traditional patterns and therefore appears less in high impact factor journals, which reduces
their citation rates (Aparisi-Torrijo & Ribes-Giner, 2022). Unfortunately, lack of author recognition may
also contribute to this, as the work of women scholars is often underestimated or attributed to others,
which reduces their citation and h-index (Ghiasi, Lariviere & Sugimoto - 2015). A conference
presentation on the topic of gender inequality in academia suggests that there is an inherent lack of
research on inequality in business schools, and that women are underrepresented among participants in
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the most influential forums and academic conferences. (Walters, Hassanli & Finkler - 2019) One study
found that articles written by female senior researchers receive fewer citations than those written by
male senior researchers, even when they are on the same topic and of the same quality. This trend
contributes to the lower h-index of female authors (Chatterjee & Werner - 2021).

1.3. Science metrics indicators

The definitions on the Publish or Perish (PoP) page clarify the science metrics used in this research. PoP
software provides key metrics for evaluating research: the h-index shows the number of publications
with at least that many citations; the hA-index adjusts the h-index by annual citation rates; ECC (Annual
Citation Count) is the average yearly citations per paper; Cites_Year gives the annual average of all
citations, Cites_Author measures citations per author, and Cites_Paper is the average citations per
publication. These metrics offer a clear view of scientific impact (Adams, 2016).

2. Methodology

Data were extracted for the study directly using the Google Scholar interface and by downloading the
Publish or Perish (PoP) software between March and May 2025. Using the software, in addition to the
publication period (year of publication), it was also possible to set up underlying search interfaces. Open
Alex and Scopus hits were found to be analysable, so the study uses these as a basis for making findings
on different item counts. The data were first compiled using Excel and then analysed using IBM SPSS
and Python software. The analysis consists of basic statistics and correlation analysis. The aim of the
research was to explore gender differences in scientific publications, moving from general findings to
specific correlations, with a particular focus on identifying drivers and indicators.

3. Results
3.1. Basis of investigation

A high-level view of research on women's business activity is shown in Table 1. The search keywords
were entered in the Google Scholar interface without adjusting the publication year or other filters. The
results are as follows. For the term "entrepreneurs” there are approximately 4.45 million hits, while for
"women entrepreneurs” there are only 1.89 million hits. For the keyword "leadership” there are more
than 5.48 million hits, while "female leadership™ has 3.63 million hits. There is also a significant
difference between "entrepreneurship™ and "female entrepreneurship”: 3.47 million vs. 969,000.
Overall, the five generic keywords received more than 25 million hits , with the addition of the female
keywords reducing the number of hits to under 16 million, a change of 62.57%.
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1. Table 1: Number and proportion of Google Scholar search keywords found

Search Number of(gz:tss)from large Female Percentage found (%)

business 5360 000

%

women business 4 820 000 89,93%
leaders 6 570 000

10%

women leaders 4 540 000 69,10%
leadership 5480 000

66,24%

female leadership 3630 000 e
entrepreneurs 4 450 000

42,47%

women entrepreneurs 1890 000 A

entrepreneursh!p 3470000 27.93%

female entrepreneurship 969 000

Source: own edit, based on search data 01.05.2025, (h=~41 179 000)

As can be seen from the above, the proportion of publications dealing specifically with women is under-
represented for all search keywords in relation to the general search keywords, to varying degrees. This
suggests that women's roles in business in academic discourse receive far less attention than their
gender-neutral approach. There may be very simple reasons for this phenomenon. On the one hand, the
female dimension is only a sub-theme for the different topics, so it is quite understandable that there are
fewer hits for non-specific keywords. On the other hand, it is also true that women are under-represented
in both the entrepreneurial and managerial population (i.e. in business) and in academia, which may
result in a lower number of publications dealing with them. These hypotheses are neither confirmed nor
refuted in the current research, as the focus of the study is on whether there are other correlations besides
the three general findings that could explain the gender gap in publications. Therefore, the research
focuses on the explanatory hypothesis that there may be an under-representation of academic interest
and activity in publications and research on women's business activity.

3.2. Scientometric field

The underrepresentation of academic interest and activity in women's business-related publications and
research was investigated using data extracted from the Publish or Perish app made available by Anne-
Will Harzing. The application showed the top 200 to 1000 publications in each case. The keywords,
search interfaces and item numbers used were searched as shown in Figure 1.
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Keywords_from 2020 to 2024 (n = 25 995)

female leadership
leadership

female leaders

leaders

female entrepreneurship
entrepreneurship
women entrepreneurs
entrepreneurs

women business

business

o

100 200 300 400 500 600 700 800 900 1000

m Scopus - 200 mOpenAlex- 200 m Google Scholar -200 = OpenAlex- 1000 = Google Scholar - 1000

Figure 1: Research sample examined, Source: own editing based on Publish or Perish

As a first step, it was important to identify what the variation in the patterns implied in terms of the
specificity of the results. In all cases, the 200 samples produce higher Cites_Paper values, i.e. the best
articles are actually selected. In the 1000 samples, the total citation size increases, but the citation per
article decreases. Open Alex leads the Cites_Paper indicator everywhere by a wide margin - it is more
selective or has a better weighting. scores lowest in almost all cases - due to lower coverage or different
filtering logic.

Female keywords generally have lower citation rates, so a comparative analysis was made for the five
keywords (business, entrepreneurs, entrepreneurship, leadership and leaders) in their general and female
versions (e.g. business vs. women business, "entrepreneurs vs. women entrepreneurs). For ease of
visualisation, different sample sizes (200 and 1000) were aggregated for a keyword and search engine,
averaged by citation per article, citations and h-index. The result is shown in Table 2.

Table 2: Relative differences between the values of general and female search terms

Relative Cites_Paper (%) Reference (%) hA-index (%0)

Topic/ Search engine| GS OA SC GS OA SC GS OA SC

Business | -39,22 | -54,42 | -89,94 | 17,38 | -56,34 | -89,94 | -17,53 | -37,00 | -77,23

Entrepreneurs| -46,24 | -51,75 | -69,82 | -35,87 | -52,91 | -69,82 | -36,13 | -40,11 | -53,33

Entrepreneurship | -29,38 | -61,86 | -79,20 | -2,64 | -61,64 | -79,20 | -26,52 | -43,21 | -60,00

Leaders| 9,61 |-58,63|-66,93 | 21,56 | -59,24 | -66,94 | -4,86 | -40,26 | -52,24

Leadership | -26,65 | -51,35 | -62,07 | 17,74 | -52,97 | -62,07 | -12,84 | -34,59 | -51,43

GS: Google Scholar, OA: Open Alex, SC: Scopus

Source: own editing based on Publish or Perish, (n = 25 995)

10



Y

Magyar Mindség 2025. évi 9. szam
Hungarian Quality 2025, issue 9

Based on the above, the following conclusions can be drawn:

Degree of difference (%)

Cites_Paper - Citations per article: across all search engines, there is a negative bias for
almost all topics, with articles found for female keywords receiving fewer citations on average.
Scopus usually shows the largest drop, e.g. in "Business" almost 90% lower citations for female
keywords, but Open Alex also shows a significant drop of between 50-60% in all topics. Google
Scholar shows a slight difference in some cases, and for "Leaders" the female keyword is 9.61%
better. These results confirm that the focus of scientific discourse is mainly on general (not non-
specific) publications.

Number of citations - Total citation volume: there is a decrease in most topics, but not as
drastic as for Cites_Paper. Google Scholar shows a positive difference for several topics, i.e.
female keyword searches received more citations overall. This suggests that while the citation
volume of articles (Cites_Paper) is lower, the publication volume is higher for female topics.
However, Open Alex and Scopus consistently give lower values. This shows that female topics
produce many articles, but their citation counts are often concentrated, so the volume does not
always show as much of a disadvantage as the average citation count.

hA-index - Effectiveness (h-index alternative): the hA-index is the most sensitive indicator.
The most sensitive indicator is the h-index. Again, the largest difference is seen in Scopus
("Business" - 77.23%), while the smallest difference ("Leaders": -4.86%) is seen in Google
Scholar results. It follows that a lower proportion of publications for female keywords are
included in the highest impact articles.

In addition to these three important indicators, it is worth adding two more to the comparison. For
Cites_Year - annual citations and Cites_Author - citations per author, the extent of the differences by
search interface for the keyword pairs (female and general) is shown in Figure 2.

Relative Difference in Citation {n=25 595)
[ EBusiness [l Entrepreneurs [l Entrepreneurship [l Leaders [l Leadership

100
80
60
40
20 % 3¢ e

-20
-40 3 **
-60 *%'}':—)'E'* *%"5%*-:“:—
-80 P e
100

G5-CA G5-CY DA -CA 04 - CY 5C-CA SC-CY

Citation indicator by search engine

GS: Google Scholar, OA: Open Alex, SC: Scopus, CA: Cites_Author, CY: Cites_Year

Figure 2: Relative difference in citation rates, Source: own editing based on Publish or Perish

"Entrepreneurship” shows consistently negative values in all databases, so female-written research is
underrepresented in citations. The keyword "Business" is the most shared topic. Scopus and Open Alex

11
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show a high gender keyword gap, but Google Scholar shows a more positive picture. For "Leaders"”, the
differences are the most even, with some positive differences on Google Scholar and a slight
disadvantage on other platforms. Leadership" and "Entrepreneurs” show a mixed picture, but the overall
effect is also rather negative. The use of female keywords results in negative citation rates on most
academic search engines. This disadvantage appears to be systemic for Open Alex and Scopus, while
Google Scholar shows a more balanced pattern. The results suggest that the choice of gender-neutral
versus female keywords may have an impact on the scientific metrics of publications.

A correlation test was used to check whether the scientific impact or success of a publication is
related to the fact that it deals with a female topic. The presence of a female subject was treated as a
binary variable in the model (1 - female keyword; 0 - general keyword) and the correlation of the 1 - 0
code with various science metrics was investigated. The results are shown in Table 3.

Table 3: Relative differences between the values of general and female search terms

Metrics Measurement basis Correlation indicators

hA-index Authorshlp_smentl_flc impact - takes _better account = -0.45, p < 0,001

of authorship sharing and collaboration

Co-citation - how many times the same article is

. . . . r=-0.40,p <0.01

ECC cited with other cited articles 0.40,p <00
Cites_Year Annual citation (current effectiveness indicator) r=-0.38,p<0.01
Cites_Author | Quotes per author r=-0.34,p<0.01
h index Clz?ssm |mpact |nd|cator_: a researcher has at least h r=-0.31,p <005

articles cited at least h times
Cites_Paper Number of citations per publication r=-0.29, p<0.05

Source: own editing based on Publish or Perish, (n = 25 995)

Based on the results of the study , the science metrics of research on women's keywords lag behind
general (non-specific) topics in several respects. Researchers related to female topics tend to have a
lower scientific impact, as indicated by lower hA index values. Publications on female topics are less
linked to other scientific papers, i.e. they appear less often in the co-citation context of other articles,
resulting in lower ECC scores. Articles containing female keywords are cited fewer times per year,
suggesting that their current impact is also more limited (Cites_Year). Nevertheless, it can be seen that
there are typically fewer citations per author, which is reflected in the Cites_Author value, and that
authors of female keyword publications have fewer highly cited papers, as indicated by the lower h-
index value. Overall, articles with female keywords are also less cited at the article level, as indicated
by lower Cites_Paper values.

The study was interested in an effect over time. Due to the "permissiveness™ of Google Scholar
and the "strictness™ of Scopus, only Open Alex search keywords were examined using the Publish or
Perish interface and only for female keywords. These were "Women Business; Women Entrepreneurs;
Female Entrepreneurship; Female Leaders; Female Leadership”. The queries were broken down into 5
5-year cycles of publications between 2000 and 2024. The study looked at how research on female
keywords published in different periods performed in terms of scientific impact and citation. Each of
the keywords was examined, but the results for the five keywords are shown together in Figure 3. In
order to detect them together, two steps were necessary. The different keywords were grouped by time
intervals and their respective science metrics were averaged. Visual representability required that the

12
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Cites_Author values should take the tens of thousands, the Cites_Year values the hundreds, and the
Cites_Paper and h_index values the tens of orders of magnitude lower, while leaving the hA index values
unchanged.

Equivalent trend analysis (n=30 000)
120
100
80
60

40
20

Equivalent indicators

2000-2004 2005-2009 2010-2014 2015-2019 2020-2024
5-year publication periods

e Cites_Author == Cites_Paper Cites_Year e==hA h_index

Figure 3: Time impact of keywords, Source: own editing based on Publish or Perish

A combined view of the results shows that the most recent research on women (2020-2024) has a high
annual citation rate (Cites_Year), but still receives fewer citations per author or article, which may be
due to the topicality of the research focus. Cites_Paper and Cites_Author decrease for more recent
publications, i.e. on average fewer citations per article or author than for older publications. This means
that more recent articles have an even smaller impact, which is understandable as they have been
published less recently, and this approach is supported by the h-index values. However, the alternative
impact index (hA) is dynamically increasing , indicating that the scientific weight of female keywords
may increase in the near future, as they are generating an increasingly active and strong research
community impact . Overall, therefore, it can be said that recent research has a high annual citation rate,
but on average even fewer citations per article and per author, as it is recent and has been available for
a shorter period of time. However, the increase in the alternative impact indicator (hA) suggests that
these publications are having an increasing scientific and community impact.

4. Discussion
4.1. Findings

Based on the investigations carried out, the following summary findings can be made:

1. Underrepresented in the proportion of publications dealing specifically with women compared
to general search keywords: women's roles in business receive far less attention in academic
discourse than their gender-neutral approach.

2. On average, articles found for female keywords receive fewer citations: the focus of scientific
discourse is mainly on general (not non-specific) publications.

3. Citation rates for articles found for female keywords are lower, publication volumes are higher
for female topics: female topics produce many articles, but their citations are often concentrated,
so the volume is not always as large a disadvantage as the average citation.
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4. Atrticles found for female keywords in almost all subjects and search engines show significantly
lower scores than female keywords for the hA index: a lower proportion of publications for
female keywords are included among the most influential articles.

5. The use of female keywords is also a disadvantage for annual citations and citations per author:
the choice of gender-neutral versus female keywords can affect the scientific metric evaluation
of publications.

6. Women's topics and publications have lower scientific impact, fewer links to other scientific
work, fewer citations per year and fewer highly cited papers: the science metrics of research on
women's keywords lag behind general (hon-specific) topics in several respects.

7. However, the alternative impact indicator (hA) based on the temporal analysis of women's
topics is dynamically increasing: the scientific weight of women's keywords may increase in the
near future, as they trigger an increasingly active and strong research community impact.

5. Summary

The theoretical background research showed that although the importance and economic value of
women's business activity is significant, women are underrepresented in the boardrooms of companies
and in the population of businesses. In addition, the participation of women in science and the proportion
of research on women in business is low. Possible explanations for this could include a scientific gender
gap driven by a lack of interest, in addition to the proportion of women in the female managerial and
entrepreneurial and female researcher populations. The empirical study confirmed that not only
guantitative differences and sub-topic differences can be found in the lower number of academic
publications on female entrepreneurship, but also qualitative differences emerge. Articles on women in
business have lower citations, fewer citations and less impact compared to their non-neutral counterparts
on the same topics.

5.1. Further research directions

Without being exhaustive, further directions for research on the science metrics approach to women in
business could be:

- Are there region- or journal-specific differences in the science metrics of research on women's
business activity?

- What are the specific correlations between the proportion of female researchers and the science
metrics of publications on women in business?

- What are the specific correlations between the level of female business activity (proportion of
managers and entrepreneurs) and the scientific metrics of publications on female business
activity?

- How and to which economic indicators could the value of the science metrics seen in women's
business activity, its variations and changes be related?
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Abstract

Relevance: Digital transformation is critical for SME competitiveness, yet its success fundamentally
depends on managerial competencies rather than technology alone.

Purpose: This study investigates how project management competencies influence digital
transformation performance in European SMEs, integrating innovation, sustainability, and digital
readiness as enabling factors.

Methods: A quantitative-led mixed-methods design was applied, analyzing survey data from 120 SME
project professionals using Partial Least Squares Structural Equation Modeling (PLS-SEM), supported
by interpretive qualitative insights.

Results: Project management competencies significantly enhance digital transformation performance,
with innovation capability and sustainability orientation acting as partial mediators. Digital
transformation readiness strengthens the competency—performance relationship, indicating that
managerial capability produces the highest impact within digitally prepared environments.
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Conclusion: The study advances theory by introducing a capability—mechanism—context model
explaining how competencies, innovation, sustainability, and readiness jointly shape SME digital
outcomes, offering strategic implications for leaders and policymakers focused on competence-driven,
future-oriented transformation.

Keywords: Project management competency; Digital transformation performance; Innovation
capability; Sustainability orientation; Digital transformation readiness; SMEs; Dynamic capabilities

JEL Codes M15, M21, 032, 033, L26, Q56, D83
Absztrakt

Relevancia: A digitalis transzformacio kritikus fontossagu a kkv-k versenyképessége szempontjabol,
sikere azonban alapvetden a vezetdi kompetenciaktol fiigg, nem pedig pusztan a technologiatol.

Célkitiizés: Ez a tanulméany azt vizsgéalja, hogy a projektmenedzsment kompetencidk hogyan
befolyasoljak a digitalis transzformdacio teljesitményét az eurdpai kkv-kban, integralva az innovaciot, a
fenntarthatdsagot és a digitalis felkésziiltséget, mint eldsegitd tényezdket.

Moédszerek: Kvantitativ, vegyes modszeres tervet alkalmaztak, elemezve 120 kkv projekt szakember
kérdéives adatait részleges legkisebb négyzetek strukturalis egyenletmodellezés (PLS-SEM)
segitségével, interpretativ kvalitativ betekintésekkel aldtdmasztva.

Eredmények: A projektmenedzsment kompetencidk jelent6sen fokozzidk a digitalis transzformacio
teljesitményét, az innovacios képesség €s a fenntarthatdsagi orientacio részleges mediatorként mitkodik.
A digitalis transzformaciora vald felkésziiltség erdsiti a kompetencia-teljesitmény kapcsolatot, jelezve,
hogy a vezetdi képesség a legnagyobb hatast a digitalisan felkésziilt kornyezetekben fejti ki.

Kovetkeztetés: A tanulmany tovabbfejleszti az elméletet egy képesség-mechanizmus-kontextus modell
bevezetésével, amely elmagyardazza, hogy a kompetencidk, az innovacio, a fenntarthatdsag és a
felkésziiltség hogyan alakitjak egyiittesen a kkv-k digitalis eredményeit, stratégiai kovetkezményeket
kinadlva a kompetenciavezérelt, jovoOorientalt atalakulasra Osszpontositd vezetdk és politikai
dontéshozok szamara.

Kulcsszavak: Projektmenedzsment kompetencia; Digitalis transzformacios teljesitmény; Innovacios
képesség; Fenntarthatosagi orientacio; Digitalis transzformaciora vald felkésziiltség; KKV-k;
Dinamikus képességek

JEL kédok: M15, M21, 032, 033, L26, Q56, D83

1. Introduction

Digital transformation has become a defining strategic imperative for firms across industries, acting as
a catalyst for competitiveness, innovation, and long-term resilience in an increasingly volatile economy
(Fang & Liu, 2024; Kraus et al., 2021). However, while large enterprises have rapidly advanced in
adopting data-driven technologies, small and medium-sized enterprises (SMES) continue to lag due to
structural constraints such as limited financial resources, fragmented strategic planning, and insufficient
managerial competencies (Plumanns et al., 2018; Sadkowska et al., 2020). Paradoxically, SMEs are
under even stronger pressure to digitalize, as delayed adoption threatens their market relevance, growth
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opportunities, and integration into increasingly digital global value networks (Alves et al., 2019; Pfister
etal., 2023).

Recent scholarship has shifted from viewing digital transformation as a technology-led process to
framing it as a dynamic, capability-driven strategic endeavor, where successful execution depends less
on the tools deployed and more on the competencies of those orchestrating change (Nambisan et al.,
2017; Bhuiyan et al., 2024). In this context, project management is recognized as a critical enabler, as
digital initiatives are inherently project-based, uncertain, and resource-sensitive (PMI, 2021; Palade &
Moller, 2023). Yet, prior research has rarely positioned project management competencies as strategic
drivers of digital transformation performance in SMEs (Uzoka et al., 2018; Niyafard et al., 2024).

To address this gap, this study investigates how Project Management Competencies (PMC) influence
Digital Transformation Performance (DTP) in European SMEs, through Innovation Capability (IC) and
Sustainability Orientation (SO) as dual mediators, and Digital Transformation Readiness (DTR) as a
contextual moderator, grounded in Dynamic Capabilities Theory (Teece, 2018).

2. Literature review

Building on the strategic problem outlined in the introduction, this chapter synthesizes the existing body
of knowledge on digital transformation in SMEs by examining its technological, managerial, and
sustainability dimensions. It critically evaluates how project management competencies have been
positioned in prior research, identifies inconsistencies in explaining their strategic value, and explores
emerging perspectives on innovation and readiness as transformational enablers. This review establishes
the theoretical foundation and research gap that justify the development of the proposed conceptual
model.

2.1 Key Concepts

2.1.1 Digital Transformation in SMEs

Digital transformation refers to the strategic integration of digital technologies that fundamentally
reshape business models, value creation mechanisms, and operational structures (Chatterjee et. al., 2022;
Fang & Liu, 2024; Omol, 2024). It is not a technological upgrade, but a strategic reorientation toward
data-driven, customer-centric, and innovation-enabled value delivery (Turner et. al., 2012; Kraus et al.,
2021; Awonuga et. al., 2024). SMEs face heightened urgency in this transition due to competitive
pressures and rapidly shifting market expectations (Alves et al., 2019; Saeed et. al., 2023). However,
researchers highlight persistent barriers, limited financial resources, lack of expertise, cultural
resistance, and strategic uncertainty as major inhibitors of successful digital adoption (Plumanns et.
al., 2018; Sadkowska et al., 2020; Melo et. al., 2023; Uzule et. al., 2023).

2.1.2 Project Management as an Enabler of Digital Transformation

Recent literature acknowledges project management not merely as an operational discipline but as a
strategic mechanism for managing transformation under uncertainty (Nambisan et al., 2017; Palade &
Moller, 2023; Gongalves et.al., 2023). Digital transformation projects are complex, time-bound, and
cross-functional, closely reflecting the characteristics of formal project structures (PMI, 2021; Geron-
Pifién et. al., 2022). Project managers are expected to integrate technical expertise, strategic thinking,
stakeholder alignment, and change leadership (Nijhuis et al., 2018; Magano et al., 2020). This aligns
with Dynamic Capabilities Theory, which views competencies such as sensing, seizing, and
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reconfiguring as the foundation for sustained competitive adaptation (Mainga, 2017; Teece, 2018).
Accordingly, project management competencies can be interpreted as dynamic capabilities that enable
digital transition in SMEs.

2.1.3 Digital Transformation Readiness and Innovation Capability

Digital transformation readiness captures the cultural, infrastructural, and managerial preparedness of
an organization to adopt and operationalize digital tools (Favoretto et. al., 2022; Omol, 2024). In SMEs,
readiness acts as a prerequisite enabler that determines the effectiveness of any digital initiative (de
Almeida Parizotto et al., 2020; Wicaksono et al. 2021). In parallel, innovation capability reflects the
firm’s ability to convert digital tools into new services, value streams, and process efficiencies
(Nambisan et al., 2017; Moradi et al., 2020). Literature supports that both readiness and innovation act
as mediating capabilities, translating managerial competencies into successful transformation outcomes
(Ghobakhloo & Iranmanesh, 2021).

2.1.4 Sustainability Orientation in Digital Contexts

A growing body of research emphasizes that digital transformation must align not only with performance
goals but also with long-term social and environmental responsibility (Kroh & Schultz, 2023).
Sustainable project management proposes that transformation should reflect stakeholder inclusion,
lifecycle responsibility, and long-term societal value (Dugan, 2024; Wu et al., 2019). In SMEs,
sustainability orientation strengthens decision rationality, stakeholder legitimacy, and access to green
innovation outcomes (Livesey, 2016; Mhlanga, 2023). Thus, sustainability orientation is framed as a
moderating force that can amplify the influence of project management competencies on digital
performance (Zhang et. al., 2022).

2.2 Research Gap and Theoretical Foundations for the Model

Although prior studies explore digital transformation, project management, and sustainability
independently, few studies integrate these domains within a single systems-oriented framework tailored
to SMEs (Sadkowska et al., 2020; Palade & Moller, 2023; Hendrawan et. al., 2024). Specifically,
existing research lacks a model that simultaneously examines project management competencies (as
dynamic capabilities), digital readiness and innovation (as mediators), and sustainability orientation (as
a moderator). This study addresses this gap by proposing a conceptual model rooted in dynamic
capabilities theory and socio-technical systems thinking, explaining how project managers function not
only as executors but as strategic orchestrators in SME digital transformation.

2.3 Theoretical Foundation

This model draws upon Dynamic Capabilities Theory (DCT) (Pisano, 2017; Teece, 2018; Miiller et. al.,
2019; Kraft, C. et. al. 2022), which explains how firms integrate, build, and reconfigure internal and
external competencies to address rapidly changing environments. Within SMEs, project management
competencies function as dynamic capabilities, enabling firms to align strategy, innovation, and
sustainability under digital uncertainty. DCT thus provides the theoretical logic for positioning project
management not as a static process, but as a capability system that drives transformation outcomes.

2.4 Conceptual Model Representation

The conceptual framework of this study integrates Project Management Competencies (PMC) as the
key independent construct influencing Digital Transformation Performance (DTP) in SMEs, through
two mediating mechanisms, Sustainability Orientation (SO) and Innovation Capability (IC), and under
the moderating influence of Digital Transformation Readiness (DTR).
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The model (Figure 1) positions PMC as the independent variable influencing DTP through SO and IC
as mediators, and moderated by DTR. This integrated framework reflects a systemic model of digital
transformation, emphasizing the interplay between managerial capabilities, mediating organizational
mechanisms, and contextual readiness conditions that collectively drive digital performance in SMEs.

Sustainability
Orientation (SO)

Project Digital Digital
Management »| Transformation Transformation
Competencies Readiness (DTR) Performance

(PMC) (DTP)

Innovation

Capability (IC)

Figure 1: Conceptual Framework

2.5 Hypothesis development

Grounded in Dynamic Capabilities Theory and socio-technical systems thinking, this study proposes
that project management competencies (PMC) function as strategic enablers that enhance digital
transformation performance (DTP) in SMEs. However, this influence is not merely direct but is shaped
by internal capability mechanisms (SO & IC) and contextual readiness conditions (DTR).

Accordingly, four hypotheses are formulated:

H1: Project Management Competencies (PMC) have a positive direct effect on Digital Transformation
Performance (DTP).

H2: Sustainability Orientation (SO) mediates the relationship between PMC and DTP, i.e., higher PMC
leads to stronger sustainability orientation, which in turn enhances DTP.

H3: Innovation Capability (IC) mediates the relationship between PMC and DTP, i.e., innovation
capability acts as an internal driver that channels PMC into improved digital outcomes.

H4: Digital Transformation Readiness (DTR) moderates the effect of PMC on DTP, such that the
positive relationship is stronger when SME readiness is high.

These hypotheses reflect a dual-mediation, moderated architecture, demonstrating that transformation
success in SMEs is not solely a function of managerial competence; rather, it depends on whether
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competencies are activated via innovation and sustainability pathways under favorable readiness
conditions.

3. Methodology

This study adopts a quantitative-led mixed-methods research design, primarily structured to empirically
test the proposed hypotheses using statistical modeling, while integrating supportive qualitative insights
to enhance contextual interpretation of the results. The study is grounded in a positivist and explanatory
research paradigm, consistent to examine cause—and—effect relationships between project management
competencies and digital transformation performance in SMEs.

3.1 Research Design

The research follows a non-experimental, cross-sectional survey design, collecting data at a single point
in time from SME professionals actively involved in digital transformation initiatives. The quantitative
component serves as the dominant analytical stream, used to test H1-H4. A secondary qualitative
component based on thematic analysis of open-ended responses is used for interpretive reinforcement,
not hypothesis testing.

3.2 Sampling and Data Collection

Primary data were collected through an online structured questionnaire targeting SME professionals
involved in digital transformation projects across multiple industries. The inclusion criteria required
respondents to have at least two years of project experience and direct engagement in digital initiatives.

A purposive sampling method was adopted to ensure representation from technology, manufacturing,
and service sectors. A total of 120 valid responses were obtained from 160 distributed questionnaires,
yielding a 75% response rate, which aligns with acceptable standards for organizational studies.

3.3 Instrument Development and Variable Measurement

The questionnaire consisted of five main constructs measured using validated multi-item Likert scales
(1-5 range):

Project Management Competencies (PMC): Adapted from Nijhuis et al. (2018) and Alvarenga et al.
(2019), covering communication, leadership, digital literacy, and strategic planning.

Sustainability Orientation (SO): Items reflecting environmental awareness, stakeholder inclusiveness,
and long-term value orientation, adapted from Kroh & Schultz (2023).

Innovation Capability (I1C): Measured through indicators of idea generation, technological adaptation,
and cross-functional learning (Nambisan et al., 2017; Omol, 2024).

Digital Transformation Readiness (DTR): Items adapted from Bhuiyan et al. (2024), including
organizational culture, digital infrastructure, and employee readiness.

Digital Transformation Performance (DTP): Measured through operational efficiency, process
digitalization, innovation outcomes, and competitive advantage indicators (Kraus et al., 2021; Shekh-
Abed, 2025).

Each scale demonstrated content validity through expert review by three project management
academics and two SME practitioners.
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3.4 Data Analysis Procedures

Quantitative data were analyzed using IBM SPSS (version 26) and SmartPLS (version 4) for Partial
Least Squares Structural Equation Modeling (PLS-SEM). The analysis followed a two-step procedure:

Measurement Model Assessment:

e Internal consistency reliability (Cronbach’s a and Composite Reliability).

o Convergent validity (Average Variance Extracted, AVE > 0.5).

e Discriminant validity was tested through Fornell-Larcker criterion and the HTMT ratio.
Structural Model Evaluation:

e Path coefficients (B), effect sizes (f*), and predictive relevance (Q?).
e Significance tested via 5000 bootstrap resamples.
¢ Mediation and moderation effects were evaluated through indirect path significance and
interaction term analysis.
Qualitative data from open-ended responses were thematically analyzed using inductive and deductive
coding to interpret underlying managerial behaviors, contextual challenges, and sustainability-oriented
strategies.

3.5 Research Rigor and Ethical Considerations

Triangulation was ensured by combining statistical inference with qualitative insights. Reliability and
validity were strengthened through pilot testing, transparency in analytical procedures, and adherence
to ethical principles of informed consent and anonymity. The mixed-method approach thus provides a
scientifically robust, contextually grounded validation of the conceptual framework.

4. Results

This section presents the empirical results of the structural model examining the relationships between
Project Management Competencies (PMC), Digital Transformation Readiness (DTR), Innovation
Capability (IC), Sustainability Orientation (SO), and Digital Transformation Performance (DTP). The
analysis follows a PLS-SEM two-stage approach, beginning with the measurement model assessment
and followed by the structural model evaluation to test the study’s hypotheses.

4.1 Measurement Model Assessment

The reflective constructs were assessed for indicator reliability, internal consistency reliability,
convergent validity, and discriminant validity.

Table 1: Construct Reliability and Convergent Validity (N = 120)

Construct Cronbach’s a Composite Reliability (CR) AVE
PMC 0.89 0.92 0.64
DTR 0.87 0.90 0.61
IC 0.90 0.93 0.66
SO 0.88 0.91 0.63
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DTP 0.91 0.94 0.69

All Cronbach’s o and CR values exceeded the recommended 0.70 threshold, and all AVE values were
above 0.50, indicating strong internal consistency and convergent validity.

Discriminant validity was assessed using the Fornell-Larcker Criterion, and all constructs satisfied the
condition that the square root of AVE was higher than inter-construct correlations, confirming clear
construct separation.

4.2 Structural Model Evaluation

The structural model was assessed for path significance, explanatory power (R?), effect size (f?), and
model predictive relevance (Q? via blindfolding).

Table 2: Structural Model R? and Predictive Relevance (Q?)

Endogenous Construct R? Q? (Blindfolding)
IC 0.46 0.31
SO 0.42 0.28
DTP 0.57 0.39

These values indicate moderate to strong explanatory power and robust predictive relevance.

Table 3: Structural Path Coefficients (Bootstrapping, 5000 resamples)

Hypothesized Path p t-value p-value Supported
PMC — IC 0.57 | 8.12 <0.001 Yes
PMC — SO 0.51 | 7.43 <0.001 Yes
PMC — DTP 0.21 | 2.28 0.023 Yes (partial direct effect)
IC —» DTP 0.33 | 4.89 <0.001 Yes
SO — DTP 0.28 | 4.11 <0.001 Yes
PMC x DTR — DTP 0.17 | 2.02 0.045 Yes (positive moderation)

4.3 Mediation Analysis

The indirect effects of Project Management Competencies (PMC) on Digital Transformation
Performance (DTP) through Innovation Capability (IC) and Sustainability Orientation (SO) were
examined using bootstrapping (5000 resamples).

Table 4: Mediation Effects (Bootstrapped Indirect Paths)

25



le Magyar Mindség 2025. évi 9. szam
iy Hungarian Quality 2025, issue 9

Indirect Path p (Indirect Effect) t-value p-value Mediation Type
PMC — IC — DTP 0.19 4.12 <0.001 Partial Mediation
PMC — SO — DTP 0.14 3.47 <0.001 Partial Mediation

Both IC and SO significantly mediate the relationship between PMC and DTP. Since the direct path
PMC — DTP (3 =0.21, p=0.023) remained significant, the results confirm partial mediation, indicating
that PMC affects DTP both directly and indirectly through IC and SO.

4.4 Moderation Analysis

To assess whether Digital Transformation Readiness (DTR) strengthens or weakens the effect of Project
Management Competencies (PMC) on Digital Transformation Performance (DTP), the interaction term
(PMC x DTR) was tested.

Table 5: Moderation Effect of DTR on PMC — DTP

Path p (Interaction) t-value p-value Moderation Evidence

PMC x DTR — DTP 0.17 2.89 0.004 Significant Moderation

The interaction effect is positive and statistically significant, indicating that the influence of PMC on
DTP is stronger when SMEs possess high Digital Transformation Readiness.

In other words, PM competencies produce superior digital performance in SMEs that are already
technologically and strategically primed for transformation, meaning digital readiness operates as a
performance amplifier, not a baseline enabler.

Figure 3 (to be inserted later) will illustrate this interaction effect, showing that the slope of PMC —
DTP is steeper under high DTR conditions, confirming its strengthening (enhancing) moderation role.

4.5 Overall Structural Model Summary and Predictive Power

The final structural model was evaluated using explained variance (R?) and predictive relevance (Q?) to
determine its empirical strength and practical utility for SME digital transformation analysis.

Table 6: Explained Variance (R?) of Endogenous Constructs

Construct R? Value Interpretation
Innovation Capability (IC) 0.51 Moderate — PMC explains over half of the
variance
Sustainability Orientation (SO) 0.46 Moderate — PMC strongly drives
sustainability thinking
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Digital Transformation Performance 0.67 Substantial — Strong model-level predictive

(DTP) accuracy

The R? of 0.67 for DTP indicates that this framework explains two-thirds of SME digital performance,
which is considered highly substantial in technology and management research. This validates the robust
explanatory power of the model.

To test model predictive relevance, blindfolding-based Q? values were computed.

Table 7: Predictive Relevance (Q?) of Endogenous Constructs

Construct Q? Value Interpretation
IC 0.35 Strong predictive relevance
SO 0.31 Strong predictive relevance
DTP 0.42 Very strong predictive relevance

All Q% > 0.30, demonstrating strong out-of-sample predictive accuracy, confirming this model is both
theoretically rigorous and practically useful.

5. Discussion

The findings of this study provide strong empirical support for the theorized role of project management
competencies (PMC) as a strategic driver of digital transformation outcomes (DTP) in SMEs. The results
confirm that PMC exerts a significant direct influence on innovation capability (IC) and sustainability
orientation (SO), validating the proposition that project management is not merely an executional
function but a generator of strategic capacities. This aligns with recent work by Alvarenga et al. (2019)
and Magano et al. (2020), who similarly positioned competencies as dynamic strategic enablers rather
than operational tools.

Importantly, both IC and SO were found to function as partial mediators between PMC and digital
transformation performance. This indicates that PM competencies not only impact transformation
outcomes directly but also work indirectly by enabling innovation strategies and sustainability-driven
decision-making. This confirms the logic of dynamic capability theory, that firms transform through the
activation of enabling capacities, not solely through technical execution. The mediation effects are
particularly meaningful because they empirically demonstrate how leadership, communication, and
strategic adaptability translate into innovation diffusion and long-range stakeholder value, rather than
short-term technical adoption.

A central theoretical contribution of this study is the significant moderating role of Digital
Transformation Readiness (DTR). The interaction effect indicates that even highly competent project
managers achieve weaker performance impact in low-readiness environments, whereas the same
competencies are amplified in digitally mature ecosystems. This supports the thesis that transformation
success is system-contingent rather than solely manager-dependent, a finding consistent with
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Ghobakhloo & Iranmanesh (2021) and partially diverging from earlier, overly competence-centric
models. In practical terms, this confirms that competence-building alone is insufficient without
foundational readiness in digital infrastructure, governance mechanisms, and strategic clarity.

Taken together, the results reinforce that digital transformation is not a linear implementation exercise
but emerges from the interaction of human capability (PMC), systemic readiness (DTR), and enabling
strategic orientations (IC & SO). The model confirms that digital success is achieved when competencies
activate innovation and sustainability pathways within environments already primed to absorb change.

6. Conclusion

This study provides empirical evidence on how project management competencies drive digital
transformation performance in European SMEs by examining their mediating links through
sustainability orientation and innovation capability, and their contextual strengthening under digital
transformation readiness. The findings reinforce the strategic role of project managers not merely as
execution coordinators but as dynamic capability enablers in shaping innovation-driven and
sustainability-aligned digital outcomes.

The results confirmed that project management competencies (PMC) exert a strong and direct positive
effect on digital transformation performance (DTP). Both sustainability orientation (SO) and innovation
capability (1C) were found to partially mediate this relationship, indicating that competence alone is not
sufficient unless it is translated into responsible values and innovation behavior. Furthermore, digital
transformation readiness (DTR) was shown to positively moderate the PMC to DTP relationship,
amplifying the effect in organizations with higher technological, cultural, and infrastructural
preparedness. Qualitative insights reinforced that SMES see project managers as strategic orchestrators
rather than operational controllers in digital contexts.

7. Recommendation

7.1 Theoretical Contribution

This study extends Dynamic Capabilities Theory (DCT) by reframing project management
competencies as transformation-driving capability systems, rather than operational tools. The model
uniquely integrates dual mediators (SO, IC) and readiness as a contextual amplifier (DTR), presenting
a multi-path systemic explanation rarely captured in SME digital transformation literature. Unlike prior
fragmented studies, this research positions project managers as active architects of sustainable
innovation, rather than mere implementers. This multidimensional theorization offers a novel
contribution to project-led digital transformation research.

7.2 Managerial / Practical Implications

The findings suggest that SMEs should prioritize competency-based project leadership development,
not only technology investments. Digital transformation success depends heavily on leadership
intelligence, cultural alignment, and an innovative mindset, rather than technical tools alone. Managers
are advised to:

« Invest in soft—hard hybrid upskilling of project managers (strategic, digital, sustainability literacy)
* Actively embed innovation routines and ESG logic into digital project governance
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* Evaluate DTR early to not launch transformation prematurely, avoiding resource waste and resistance

Practically, project managers should be positioned as strategic change architects, not administrative
coordinators.

7.3 Limitations & Future Research

The study focuses exclusively on European SMEs, limiting cross-cultural generalization. The cross-
sectional design captures behavior, not transformation maturity over time. The model also does not
differentiate between industry-specific digital intensity levels. Future studies should employ
longitudinal tracking, cross-regional comparative models, and Al-driven project intelligence layers to
further deepen understanding, particularly testing how adaptive learning systems and Al augmentation
influence human project leadership in digital transformation.
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Abstract

Exploring the links between economic growth, material consumption and social well-being is a
fundamental condition for economic policy to consistently and meaningfully implement sustainability
considerations. Although economic expansion often goes hand in hand with an improvement in living
standards, the social impact of growth depends largely on the amount of materials used and the
composition of the energy structure. Our study examines how domestic material consumption (DMC)
and the energy mix influence social development in different economic environments. We used panel
data and several econometric methods for our analysis. Our results show that excessive material
consumption hinders sustainable development in the long run, while a higher share of renewable energy
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sources has a positive effect on social well-being and economic stability. The research highlights the
paramount importance of resource-efficient management and energy diversification, which are essential
for the development of policy strategies supporting sustainable growth and lasting well-being. Due to
the scope of the study, the publication is published in two parts, where the first part presented the
literature and theoretical background, while the second part presents the research results and their
interpretation.

Keywords: energy carriers, market regulation, raw material use, social welfare, sustainability

JEL codes: Q42, Q01, Q48

Absztrakt

A gazdasagi novekedés, az anyagfelhasznalas és a tarsadalmi jolét kozotti Osszefiiggések feltarasa
alapvet6 feltétele annak, hogy a gazdasdgpolitika kovetkezetesen és érdemben érvényesiteni tudja a
fenntarthatdsagi szempontokat. Bar a gazdasagi boviilés gyakran egyiitt jar az életszinvonal javulasaval,
a novekedés tarsadalmi hatdsa nagymértékben fligg a felhasznalt anyagok mennyiségétdl és az
energiaszerkezet Osszetételétol. Tanulmanyunk azt vizsgélja, hogy a hazai nyersanyagfelhasznélés
(DMC) ¢és az energiamix miként befolyasolja a tarsadalmi fejlodést kiilonb6z6 gazdasagi
kornyezetekben. Elemzésiinkh6z paneladatokat és tobbféle Okonometriai modszert alkalmaztunk.
Eredményeink azt mutatjak, hogy a tilzott nyersanyagfelhasznalas hosszu tdvon gatolja a fenntarthato
fejlédést, mig a megujuld energiaforrasok nagyobb aranya kedvezden hat a tarsadalmi jolétre és a
gazdasagi stabilitasra. A kutatds ramutat az er6forras-hatékony gazdalkodas és az energiadiverzifikacio
kiemelt jelentdségére, amelyek nélkiilozhetetlenek a fenntarthaté novekedést €s tartds jolétet timogato
szakpolitikai stratégiak kialakitasahoz. A tanulmany terjedelme miatt a publikacié két részben jelenik
meg, ahol az elsO rész a szakirodalmi és elméleti hatteret ismertette, mig jelen masodik rész a kutatasi
eredményeket és azok értelmezését mutatja be.

Kulcsszavak: energiahordozok, piaci szabalyozas, nyersanyagfelhasznalas, tarsadalmi jolét,
fenntarthatdsag

JEL-kédok: Q42, Q01, Q48

Bevezetés

Jelen tanulmany a hazai nyersanyagfelhasznalés és az energiaszerkezet tarsadalmi-gazdasagi mutatokra
gyakorolt hatasat vizsgalo kutatds masodik része. Az elso rész atfogod szakirodalmi és elméleti attekintést
adott a gazdasagi novekedés, a DMC és az energiafelhasznalas Osszefliggéseir6l, bemutatta a
fenntarthat6 fejlédés értelmezési kereteit, valamint részletesen ismertette azokat az Okonometriai
modszereket, amelyekre az empirikus vizsgalatok épiilnek. A korabbi fejezet ravilagitott, hogy a fejlett
¢és a kevésbé fejlett orszagok fejlodési palyai jelentésen eltérnek, és hangstlyozta az er6forras-intenziv
ndvekedésbol, az energiafiiggdségbdl és az intézményi kiilonbségekbdl fakado strukturalis kihivasokat.
A tanulmany II. része az empirikus eredmények részletes bemutatasara és értelmezésére fokuszal. A
panelregresszios, VAR-, DID-, interakcios ¢és kiiszobmodellek segitségével elemezziik, hogy a
nyersanyagfelhasznalas, a gazdasagi novekedés, az energiafogyasztas szerkezete és a meglijuld energia
szerepe miként hat a tarsadalmi fejlédésre kiilonb6z6 orszagesoportokban. A vizsgalat kiterjed arra is,
hogy a DMC milyen modon befolyasolja a human fejlettséget, hogy a meglijul6 energia rendelkezik-e
kimutathato tarsadalmi el6nyokkel, illetve, hogy a fosszilis energiafiiggdség miként erdsiti vagy
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gyengiti a gazdasagi sokkokra adott inflacids reakciokat. A kiiszobmodellek bemutatisa pedig arra
vilagit ra, hogy a megljuléd és fosszilis energia GDP-hatasa nem linearis, és a gazdasagi atmenetek
kiillonboz6 szakaszaiban eltérd intenzitassal jelentkezik. Ezzel a felépitéssel a jelen rész nemcsak az
egyes hipotézisek tesztelési eredményeit tarja az olvasd elé, hanem olyan értelmezési kereteket is
felkinal, amelyek alapjan a nyersanyag- és energiafelhasznalds szerepe pontosabban megitélhetd a
tarsadalmi jolét és a fenntarthat6 fejlédés szempontjabol. A modszertani alapokra épiilé empirikus
elemzések olyan Osszefiiggéseket tarnak fel, amelyek elengedhetetlenek a szakpolitikai kdvetkeztetések
¢és a jovobeli fejlodési iranyok megalapozasahoz.

1. Eredmények

Ez a fejezet az elvégzett empirikus vizsgalatok eredményeit ismerteti. Az eredmények bemutatasa
mellett bemutatjuk a fobb kovetkeztetéseket és a lehetséges értelmezési kereteket. A kutatasi hipotézisek
tesztelésére, valamint azok elfogadéasara vagy elutasitasara az eredményeket kdvetden, kiilon fejezetben
kertil sor.

1.1. Leir6 adatok

A minta leird statisztikainak eredményeit 1. tablazat mutatja be.

1. tablazat. A minta leiro statisztikai

Statisztika N Hianyzo Atlag Median
érték

Ev 31 0 N/A N/A
Orszag 105 0 N/A N/A
Egy fére juto GDP (folyé USD) 105 0 15,004.69  17,236.76
Human Fejlettségi Index (HDI) 88-101 4-17 0.73 0.17
Egy fore juté fosszilisenergia-fogyasztas 105 0 26,422.94  35,132.52
(kwh)

?kg\/)\’/ rf]é)ire juté nuklearisenergia-fogyasztas 97-105 0-8 1,501.56 3,522.70
zikgv)\'”f](')ire juté meguijuléenergia-fogyasztas 105 0 400216  13,087.39
Egy fére juto teljes DMC (tonna/f6) 105 0 634,125 2,161

forras: szerzok sajat szerkesztése
Az adatbazis 105 orszag adatait tartalmazza, 31 éven keresztiil, éves bontasban. A hianyzo értékek

elsdsorban a HDI és az egy fore jutd nuklearisenergia-fogyasztas idosoraiban fordultak el6. Az 1. abra
az atlag- és medianértékek dsszehasonlitasat szemlélteti.
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1. Abra Atlagok és medianok
forras: szerzok sajat szerkesztése
*Megjegyzés: az Y-tengely logaritmikus skdla.

Az egyes valtozok eloszlasa nem szimmetrikus. A medidnérték mind a HDI, mind a DMC esetében az
atlag alatt helyezkedik el, ami arra utal, hogy az orszagok tobbségének értékei az atlagos szint alatt
maradnak. A tarsadalmi fejlettség tehat a minta jelentGs részében atlag alatti, €s ugyanez figyelheté meg
a DMC esetében is, azaz a legtobb orszag nyersanyagfelhasznaldsa elmarad az 4tlagos szinttdl. Ez arra
utal, hogy a mintdban szerepld0 néhdny orszag kiemelkeddéen magas nyersanyag-felhasznalassal
rendelkezik, ami felfelé torzitja az atlagértéket. A minta részletes vizsgalata alapjan az orszagok mintegy
egyotodében haladja meg a DMC a teljes mintara szamitott atlagot.

1.2. Panelregresszids eredmények

A panelregressziok eredményeit a 2. tablazat foglalja dssze.

2. tablazat. A panelregresszio eredményeinek 6sszefoglalé tablazata

Valtozo Egyiitthato Standard hiba t-érték p-érték

GDP 0.598395 0.004204  142.353 < 0.001
CPI 0.003549 0.003124 1.136 0.256
1991-es év 0.007758 0.003123 2.484 0.013
1992-es év 0.011913 0.003123 3.815 < 0.001
1993-as év 0.018085 0.003128 5781 <0.001..

forrds: szerzok sajdt szerkesztése

A modellben a fogyasztdi arindex (CPI) nem bizonyult szignifikans magyarazé valtozonak, mig a GDP
igen. A GDP egyiitthatoja negativ (—4,536e—07; p <0,001), ami arra utal, hogy a GDP novekedésével a
HDI értéke kis mértékben csokken. Ez nemiképp vératlan eredmény, melynek lehetséges magyarazatait
késébb részletesen targyaljuk. A CPI egyiitthatdja pozitiv (1,37e—06), ugyanakkor hatdsa nem
szignifikans (p = 0,092). Ennek oka lehet, hogy a CPI elsésorban rovid tava inflacids folyamatokat
tikroz, amelyek nem feltétleniil allnak kozvetlen kapcsolatban a human fejlettség hosszabb tava
mutatoival.

A regresszios modellek kiilon kezelik az egyes orszagokra jellemz6, idében allando sajatossagokat,
valamint az adott évben minden orszagra hato koz0s tényezoket, amelyek erdsen szignifikdnsak, ami jol
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mutatja, hogy az orszag-specifikus tényezok €s az idobeli trendek jelentds szerepet jatszanak a HDI
alakulasaban. A panelregresszid eredményei Osszességében arra utalnak, hogy a HDI a GDP
novekedésével enyhén csokken, mig a CPI hatdsa nem mutathat6 ki szignifikdnsan.

A GDP negativ hatasanak hatterében tobb tényezé is allhat, példaul a jovedelmi egyenldtlenségek
novekedése, az erdforras-fliggd gazdasagi szerkezet, a fenntarthatatlan novekedési mintazatok, a
politikai instabilitds vagy tartds makrogazdasagi egyensulytalansagok. A GDP novekedése 6nmagaban
nem biztosit jobb életmindséget; a jovedelmek egyenldtlen eloszlasa esetén a gazdasdgi ndvekedés
jorészt a magas jovedelmii csoportoknal csapodhat le, mikdzben a népesség tobbségének
¢letkoriilményei alig javulnak. Ilyen esetekben a GDP novekedése akar forditott kapcsolatban is allhat
a HDI-vel. Ezt a jelenséget gyakran un. er6forras-atokként irja le a szakirodalom, miszerint az erésen
nyersanyag-fliggé gazdasagok (pl. olaj- vagy asvanykincsalapti orszagok) gyakran magas GDP-vel,
ugyanakkor alacsony HDI-értékekkel rendelkeznek, mivel korlatozottan fektetnek be az oktatasba,
egészségligybe vagy mas tarsadalmi fejlesztésekbe.

A kornyezeti terhelés novekedése és az egészségiigyi kockazatok fokozodasa szintén rontjak a jolétet,
¢s hosszabb tavon csokkenthetik a HDI értékét még akkor is, ha a GDP emelkedik. Emellett az inflacio,
illetve mas makrogazdasagi zavarok — példaul adossdgvalsdg — tovabb gyengithetik a gazdasagi
novekedés tarsadalmi hasznosulasat (Chen & Xie, 2024). A GDP és a HDI eltéré idédimenzidja is
jelenthet magyarazatot: mig a GDP gyorsan valtozik, addig az oktatas és egészségiigy fejlédése lassabb,
igy rovid tavon a GDP novekedése nem feltétleniil jelenik meg a HDI emelkedésében.

A vizsgalat soran kiilon regresszids modellt becsiiltiink a kevésbé fejlett — alacsony és kdzepes GDP-ji
— orszagok esetében. Az eredmények alapjan a modell R? = 0,961, F =374,7, p = 0,000 értékeket mutat,
vagyis a valtozok a HDI varianciajanak 96,1 szazalékat magyarazzak. A GDP egyiitthatoja pozitiv és
szignifikans (3,08e—06; p <0,001), ami azt jelzi, hogy ebben az orszagcsoportban a gazdasagi ndvekedés
hozzajarul a tarsadalmi fejlettség javulasahoz. A CPI és a HDI kozott is pozitiv kapesolat mutathaté ki
(1,962e—06), azonban a szignifikanciaszint hataran marad (p = 0,058).

A fejlett orszagok regresszios modellje R?= 0,940, F = 196,2, p = 0,000 értékeket eredményezett, vagyis
a magyardzd valtozok a HDI variancidjanak 94 szazalékdt magyarazzak. A GDP hatasa ebben a
csoportban is pozitiv és szignifikans (3,12e—07; p <0,001), azonban nagysagrendje lényegesen kisebb,
mint a kevésbé fejlett orszagok esetében. A CPI és a HDI kozott ugyanakkor negativ kapcsolat
mutatkozik (—0,0026; p <0,001), ami arra utal, hogy az inflacio névekedése a fejlett orszagokban inkabb
rontja az életszinvonalat.

1.3. A VAR-elemzés eredményei
Az 3. tablazat a H2 hipotézis vizsgalatahoz elvégzett VAR-elemzés eredményeit foglalja Gssze.

3. tablazat. A VAR-elemzés eredményei

Egyenlet Valtozé Egyiitthato Standard hiba t-statisztika  p-érték
const 0.029145 0.003647 7.992 0.000

Dl lag-L.HDI 0.972026 0.017965 54.107 0.000
lag-1.DMC _total 0 0 0.196 0.845
lag-2.HDI 0.011214 0.017949 0.625 0.532
const 0860698146  60926190.67 162 0.105
lag-L.HDI 1148402107.1 3001245702 0.494 0.621

DMC_total |24-1.DMC_total 0.988618 0.017959 55.048 0.000
lag-2.HDI 5130884653  299850448.6 0.171 0.864

forrds: szerzok sajdt szerkesztése

A DMC total a teljes hazai nyersanyagfelhasznalast (Domestic Material Consumption) jeldli, vagyis
azt az anyagmennyiséget, amelyet egy orszdg gazdasaga ténylegesen felhasznal, beleertve a kitermelt,
importalt és felhasznalt nyersanyagokat. Osszességében tehat harom f6 hatas azonosithato. A HDI-
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egyenletben az egy évvel korabbi érték hatasa szignifikans (B = 0,972; p = 0,000), mig a két évvel
korabbi érték, valamint a DMC _total HDI-re gyakorolt hatasa nem bizonyult szignifikansnak. A DMC-
egyenletben a DMC total egy évvel kordbbi értéke szintén szignifikans (B = 0,989; p = 0,000), a tobbi
hatas azonban nem szignifikans. Ez azt jelzi, hogy a HDI alakuléasat els6sorban sajat el6z6 évi értéke
hatarozza meg, mig a DMC _total hatasa elhanyagolhat6. A DMC total idébeli alakuldsat elsésorban
sajat korabbi értékei hatarozzak meg, és érdemben nem fligg a HDI-t6l. Ennek megfelelden a két valtozo
kozotti kapesolat gyenge.

Az impulzusvalaszfiiggvények azt mutatjak, hogyan reagalnak az egyes valtozok egy exogén sokkra,
vagyis a tobbi valtozo hirtelen bekovetkezd valtozasara. Az dbrazolas attekinthetdsége érdekében az
impulzusvalaszfiiggvények értékeit — szakirodalmi ajanlas alapjan — —1 és +1 kozé skalaztuk.

1.0p
0.8t
0.6
041

0.2p

0.0

IRF érték

-0.2}

-0.4F

—-0.6f
HDI vélasza HDI sokkra
DMCtotal valasza DMCtotal sokkra
—— HDI vélasza DMCtotal sokkra
DMCtotal valasza HDI sokkra

-0.8}

-1.0 0 2 4 6 8 10
Periodus

2. abra IRF grafikus kimenetek
forras: szerzok sajat szerkesztése

A vizsgalat soran a DMC _total és a human fejlettségi index (HDI) koz6tti dinamikus kapcsolatot VAR-
modell segitségével vizsgaltuk, annak érdekében, hogy feltarjuk a gazdasagi és nyersanyagfelhasznalasi
folyamatok jolétre gyakorolt hatasait (H2). A 2. abra alapjan megallapithato, hogy a HDI pozitiv iranyt
reakciot mutat a sokkra, és a hatas tartosan érzékelhetd marad. A VAR-modell eredményei tehat azt
mutatjak, hogy a HDI alakulésat elsdsorban sajat korabbi értékei befolyasoljak, miga DMC _total hatasa
elhanyagolhatd. A DMC total viselkedését ezzel szemben erds palyafiiggbség jellemzi: a valtozo
elsdsorban a sajat multbeli értékeire reagal. Masképpen fogalmazva, mindkét valtozo kifejezetten
autoregressziv, ¢s kozottik nem azonosithatd érdemi kolcsonds hatds. Ezt az impulzusvalasz-
fiiggvények is megerositik. A HDI sajat sokkjaira adott valasza erds és tartdos, a DMC _total sokkjara
azonban csak igen csekély reakciot mutat. A DMC total sajat sokkjaira adott valasza szintén erételjes,
mig a HDI-sokkokra gyakorlatilag nem reagal.

Ezek az eredmények fontosak a fenntarthatd gazdasagi fejlodés jobb megértésében, mivel azt jelzik,
hogy a tarsadalom fejlettsége és a nyersanyagfelhasznalas k6zotti kapcsolat joval gyengébb, mint azt a
szakirodalom gyakran feltételezi.
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1.4. A Granger-okozati 6sszefliggés vizsgalatanak eredményei
A 4. tablazat a H3 hipotézist vizsgald Granger-teszt eredményeit foglalja dssze.

4. tablazat. Granger-teszt eredményei

Fiigg6 valtozo Késleltetés (lag) F-statisztika  p-érték Kovetkeztetés
HDI 1 0.5010 0.4792 Nincs Granger-okozati
2 0.2873 0.7503 Gsszefliggés

forras: szerzok sajat szerkesztése

Ezen vizsgalat eredményei azt mutatjak, hogy sem az egy periddussal végzett teszt (F = 0,501; p =
0,4792), sem a két periodussal végzett — azaz a korabbi értékeket is vizsgalo teszt — (F = 0,2873; p =
0,7503) nem bizonyult szignifikinsnak. Ennek megfeleléen nem mutathaté ki Granger-okozati
kapcsolat a megujuld energiaforrasok EMX-en beliili aranya és a HDI kozott. A Granger-teszt
eredményei alapjan a megujuld energiaforrasok részesedése nem tekinthetd elérejelzé valtozonak a
HDI-re vonatkozoan a vizsgalt idoszakban és az adott adatkészlet mellett.

1.5. Difference-in-differences (DID) eredmények

Az 5. tabldzat a DID-teszt eredményeit mutatja, amelyek igazoljak a H4 hipotézist.

5. tablazat. A DID-elemzés eredményei

Valtozé Egyiitthaté  Standard t-érték p-érték
hiba

Konstans 4.753 0.293 16.23 0.000

Vizsgalt csoport (fosszilis energiatol 0.183 0.285 0.642 0.521

fiiggd)

Sokk utani idészak (2008 utan) 0.159 0.278 0.572 0.567

Interakcios tag (Vizsgalt x Sokk utani 0.090 0.392 0.230 0.818

iddszak)

forras: szerzok sajat szerkesztése

A konstans értéke 4,753, amely a fogyasztoi arindex atlagos szintjét jelzi a fosszilis energiafiiggdség és
a gazdasagi sokk figyelembevétele nélkiil. A fosszilis energiahordozoktol valo fliggdségre vonatkozo
becslés alapjan megallapithato, hogy a fosszilis energiatol fiiggd orszagok inflacios rataja — illetve
fogyasztoi arindexe — nem tér el szadmottevoen a fosszilis energiaforrasoktol keveésbé fliggd orszagokétol
(egyiitthatd = 0,183; p = 0,521). A 2008-as gazdasagi sokkot kovetd idészakra vonatkozo eredmények
is azt mutatjak, hogy az inflacié mindkét csoportban stabil maradt (egytitthaté = 0,159; p = 0,567).

A fosszilis energiafiiggd orszagcsoport és a sokk utani idészak interakcios egyiitthatoja 0,090 (p =
0,818), ami arra utal, hogy a fogyasztodi arindex alakuldsa a sokkot kovetden nem kiilonbozik
szamottevoen a fosszilis energiahordozoktol fiiggd ¢és az azoktol kevésbé fliggd orszagok kozott. A
magas p-érték azt jelzi, hogy a rendelkezésre allo adatok alapjan nem azonosithatd érdemi kapcsolat a
fosszilis energiafiiggdség és a gazdasagi sokkot kdvetd inflacids valtozasok kozott. A 3. abra jol
szemlélteti, hogy a 2008-as gazdasagi sokkot kdvetden a fosszilis energiahordozoktdl fliggd orszagok
inflacids rataja gyorsabban emelkedett, mint a nem fosszilis energiat hasznal6 orszagoké.
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3. abra Inflacids rata a vizsgalt orszagcsoportokban
forras: szerzok sajat szerkesztése

Tanulmanyunk egyik fontos célja annak vizsgalata volt, hogy a globalis gazdasagi stressz — példaul a
2008-as pénziigyi valsag — hogyan befolyasolta a fosszilis energiahordozoktol erésebben fiiggo, illetve
az azoktol kevésbé fliggd orszagok inflacios ratajat, a fogyasztoéi arindex alakulasan keresztiil
értelmezve. Ennek vizsgalatdhoz a kiilonbségek kiilonbsége (DID) modszert alkalmaztuk, amely
lehetové teszi a két orszagcsoport inflacios palydjanak 0sszehasonlitasat a sokk el6tt €s utdn. A DID-
becslések nem mutattak ki szignifikans eltérést a két csoport inflacios reakcidja kozott: a Vizsgalt
csoport x Sokk utani idészak interakcios tag egyiitthatdja 0,090, p = 0,818.

Osszességében az eredmények arra utalnak, hogy a fosszilis energiahordozoktél valo fiiggés nem jar
egyiitt nagyobb inflacios volatilitassal gazdasagi sokkok idején. Ez arra enged kdvetkeztetni, hogy mas
tényezok — példaul a gazdasagi szerkezet, a monetaris politika vagy az energiadrak szabalyozasa —
nagyobb szerepet jatszhatnak az inflacio alakulasaban, mint onmagaban az energiafiiggdség.

1.6. Az interakcios modell eredményei

A 6. tablazat a HS hipotézis vizsgalatdhoz alkalmazott interakcids regresszid eredményeit
foglalja Gssze.

6. tablazat. Az interakcids regresszio eredményei

Viltozo Egyiitthaté Standard hiba  t-érték p-érték
Konstans 0.8538 0.0023 359.965 0
HDI (alacsony fejlettségii orszdagok) -0.2446 0.0033 -73.0606 0
DMC_total 1.78e-13 1.04E-12 0.1722 0.8633
DMC total x Alacsony_fejlettség 3.21e-12 1.32E-12 2.4307 0.0151

forras: szerzok sajat szerkesztése

Az eredmények azt mutatjak, hogy az alacsony fejlettségii orszagok HDI-értéke érdemben alacsonyabb.
Ezt a —0,2446-0s egyiitthato is jelzi, amely rendkiviil szignifikdns, mivel a p-érték 0,000. A DMC _total
egyiitthatoja nagyon kicsi, és a p-érték alapjan nem tekinthet6 szignifikansnak. Ez arra utal, hogy a DMC
onmagaban nem befolyasolja érdemben a HDI alakuldsat. Az interakcids valtozd viszont pozitiv és
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szignifikans. A becsiilt érték azt jelzi, hogy a DMC hatédsa eltérden jelenik meg az alacsonyabb
fejlettségli orszagokban. Ezekben a gazdasdgokban a ndvekvo nyersanyagfelhasznalas nagyobb
mértékben rontja a tdrsadalmi fejlodés feltételeit, mint a fejlettebb orszdgok esetében. A fejlettebb
gazdasagok joval ellenallobbak a negativ kovetkezményekkel szemben, ami arra utal, hogy az eréforras-
felhasznalassal kapcsolatos gazdasagi és kornyezeti terhelést hatékonyabban tudjak kezelni.

Az interakcios regresszidelemzés célja annak vizsgalata volt, hogy a DMC szintje eltéré modon hat-e a
HDI-re az orszagok fejlettségi kategoriai szerint. A becslések alapjan valoban kimutathato kiilonbség a
két csoport kozott. A fejlett orszagok esetében a magas nyersanyaganyagfelhasznalasbol eredd terhek
joval kisebb mértékben fékezik a tarsadalmi fejlodést, mig a kevésbé fejlett gazdasagokban a DMC
novekedése érzékelhetden kedvezotlen hatassal jar. Ez arra utal, hogy a fejlédé orszagok szamara az
er6forras-felhasznalas novekedése jelentdsebb akadalyt jelent a tarsadalmi fejlddésben, mint a fejlettebb
gazdasagokban.

1.7. A TAR-modell (kiiszobmodell) eredményei
A 7. tablazat a H6 hipotézis vizsgalatahoz alkalmazott TAR-modell eredményeit foglalja dssze.

7. tablazat. A TAR-modell eredményei

Csoport Egyiitthaté (fosszilis energia Konstans
egy fore juto értéke) (egy fére juto GDP)

Alacsony fosszilis
felhasznalasu orszagok 0.20 3,854.08
Magas fosszilis
felhasznalast orszagok 0.14 18,913.81
Alacsony megujulo
felhasznalash orszagok 6.24 8,216.20
Magas megujuld
felhasznalasu orszagok 0.46 18,162.02

forras: szerzok sajat szerkesztése

A kiiszobmodell eredményei azt mutatjak, hogy azokban az orszagokban, ahol a fosszilis
energiafogyasztas a kiiszobérték alatt van, a fosszilis tiizel6anyag-felhaszndlds egy egységnyi
emelkedése az egy fore juto GDP értékét atlagosan 0,20 egységgel ndveli. Ebben a csoportban a GDP-
atlag 3854,08 USD/f6. Azokban az orszagokban viszont, ahol a fosszilis energiafogyasztas meghaladja
a kiiszobot, a hatas mérsékeltebb: egy egységnyi tobbletfogyasztas mindossze 0,14 egységgel emeli az
egy fore jutdo GDP-t. E csoport atlagos GDP-értéke 18 913,81 USD/16.

A megujuld energiafelhasznalds esetében hasonld mintazat figyelhetd meg. Ha a meghjuld
energiafogyasztas a kiiszobérték alatt marad, egy egységnyi novekedés a GDP-t 6,24 egységgel emeli,
mikozben az adott csoport atlagos GDP-je 8216,20 USD/f6. A kiiszobérték feletti orszagokban a hatas
joval kisebb: a GDP értéke minddssze 0,46 egységgel nd, és a csoport atlagos GDP-szintje 18 162,02
USD/f6. A szamitasok tehat arra utalnak, hogy a fosszilis energiafogyasztas novekedésének GDP-re
gyakorolt hatasa a kiiszobérték atlépését kovetden csokken. Az alacsony felhasznalasu orszagokban a
GDP érzékenyebben reagdl a fosszilis energia novekedésére, mig a magas fogyasztast orszagokban ez
a kapcsolat joval gyengébb. A megujuld energia esetében is azt latjuk, hogy a GDP-noveld hatés joval
erbteljesebb az alacsony felhasznalast orszagokban, és mérséklodik azokban az orszagokban, amelyek
mar eleve nagy mennyiségben hasznalnak megajulé energiat.

Mindez azt mutatja, hogy a megujuld energiaforrasokra vald 4tallas gazdasagi elonyei a kezdeti
szakaszban a legjelentdsebbek. A fejlettebb, magas megujuloenergia-felhaszndlasti orszagokban a
tovabbi boviilés mar kisebb gazdasagi nyereséggel jar. A 4. abra jol mutatja, hogyan térnek el egymastol
az egyes id6sorok meredekségei és novekedési iitemei; az abra a teljes mintanak azt a részét jeleniti
meg, amely alkalmas a trendek 0sszehasonlitasara.

41



le Magyar Mindség 2025. évi 9. szam
iy Hungarian Quality 2025, issue 9

400007 «

I 1 o
Megujuld kiiszob Fosszilis kiiszob w——_GDP (megujuld)
501,15 kWh) ¥18 360,21 kWh) w GDP (fosszilis)

I

35000
30000

25000

20000

GDP (USD)

15000

10000

5000

I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
|
I
I
I
I
I
I
1

1100
2 200 F
3 300}
4 400
5 400 |
6 600 |
7 700 |
8 800
9 900
11 000
12 100}
13 200}
14 300
15 400
16 500
17 600
18 700
19 800 |
20 900}
22 000
23100}
24 200}
25 300
30 800}
31 900 |
33 000
34 100
35 200
36 300
37 400}
38 500
39 600
40 700+
41 800 |
42 900
44 000 |
45 100+
46 200
47 300
48 400 +

o ©
o O
< n
o~
N N

T 28 600 |
29 700

Energiafelhasznalas (kWh

4 abra TAR-modell GDP-niévekedés (6sszehasonlitas)
forras: szerzok sajat szerkesztése

2. A hipotézisvizsgalat eredményei

A HI hipotézis azt feltételezte, hogy a gazdasdgi novekedés hatdsa eltérden érvényesiil a tarsadalmi
fejlédésben a fejlett és a kevésbé fejlett orszagok esetében. A panelregresszios eredmények
alatamasztottak ezt a feltevést. A H2 hipotézis szerint a DMC novekedése a tarsadalmi fejlodés
lassuldsaval jar egyiitt. A VAR-modell és az impulzusvalasz-fiiggvények alapjan azonban nem
mutathato ki szignifikans kapcsolat a DMC ¢s a HDI kozott; a HDI elsdsorban sajat belso tényezoitdl
fiigg, s nem reagal érdemben a nyersanyagfelhasznalas valtozasaira.

A H3 hipotézis — amely szerint a megljulé energia hasznalata pozitivan jarul hozza a tarsadalmi
fejlédéshez — nem nyert tamogatast. Az eredmények alapjan a HDI alakulésa a vizsgalt id6szakban nem
kdvette a megujuld energia részaranyanak valtozasat. A szerzk ugyanakkor megjegyzik, hogy hosszabb
tavon, mas meghatiroz6 tényezokkel egylitt vizsgilva a megajulé energia pozitiv hatisa
valdszintsithetd.

A H4, azaz a gazdasagi instabilitasi hipotézis azt feltételezte, hogy a globalis gazdasagi sokkok
erdsebben ndvelik az inflaciot a fosszilis energiahordozoktol fiiggd orszagokban. A DID-eredmények
alapjan a fosszilis energiafiiggdség valoban érzékenyebbé teszi az orszagokat a kiilsd sokkokkal
szemben, ugyanakkor az inflaciéra gyakorolt Osszhatas a vizsgalt idészakban nem bizonyult
szignifikansnak. Emiatt a H4 hipotézis elutasitasra keriilt. Fontos azonban kiemelniink, hogy a
szabalyozasi kdrnyezet kulcsszerepet jatszhat az instabilitasi kockdzatok mérséklésében.

A HS5 hipotézis a HDI és a DMC kapcsolatanak aszimmetriajat vizsgalta, és az eredmények ezt a
feltevést megerdsitették. A DMC novekedése a kevésbé fejlett orszagokban joval erételjesebben rontja
a tarsadalmi fejlettséget, mint a fejlettebb gazdasagokban.

A H6 hipotézis, amely az er6forras-felhasznalas és a megujuld energia gazdasagi novekedésre gyakorolt
hatasat vizsgalta, szintén tamogatast kapott. A megujuld energiara valo atallas kezdetben erételjesen
0sztonzi a GDP novekedését, hosszabb tdvon azonban mérséklddd hatas figyelhetd meg.

A hipotézisek, a hozzajuk rendelt modszerek és a kapott eredmények Osszefoglalasat a 8. tablazat
tartalmazza.
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8. tablazat. A kutatas eredményeinek osszefoglalasa

Hipotézis Moddszer Eredmények Dontés
A gazdasagi novekedés hatdsa nem
A fejlett és kevésbé fejlett | ceyforman érvényesil a tarsadalmi
o L Panelregresszio | fejlodésben a kiilonbozo fejlettségi
H1 | nemzetek eltér6 gazdasagi \ . . , ) Elfogadva
névekedése KilSnbézs (orszagspecifikus)| szinti  orszagokban. A  fejlett
. L hatasokkal gazdasagokban a novekedés
moddon befolyasolja e 1 A g
tarsadalmi fejlédésiiket. crételjesebben és kbzvetlencbbil jar
egyiitt a tarsadalmi jolét javulasaval,
mig a kevésbé fejlett orszagokban
ezek az eléonyok joval
korlatozottabbak. Ennek oka tobbek
kozott a gyengébb intézményi hattér,
az egyenl6tlen korményzasi
struktirak ¢és az ezekbdl fakadd
fejlodési korlatok.
A magasabb DMC Ez sem rovid, sem hosszu tavon nem
kedvez6tleniil hat a jarul hozza érdemben a HDI
fenntarthat6 fejlodésre és a alakulasdhoz. Ez arra utal, hogy a
tarsadalmi jolétre. Ez azt . tarsadalmi fejlédésben tapasztalhato ,
H2 | jelenti, hogy azokban az | VAR-MOdszer | ok inkibb  a  belss | Erutasitva
orszagokban, ahol a szocialpolitikai intézkedésekben vagy
nyersanyagfelhasznalas a kormanyzas mindségében
szintje magasabb, a HDI keresenddek.
novekedése altalaban
lassabban megy végbe. A
hipotézis megerdsitése arra
utal, hogy az erbforrasok
intenzivebb  igénybevétele
6nmagaban nem teremt
kedvezobb feltételeket sem a
gazdasagi, sem a tarsadalmi
jOlét hosszh tavh javulasahoz.
Minél nagyobb a megujuld A megujulo energiaforrasok
energiaforrasok aranya az részaranyanak  ndvekedése  nem
H3 | energiaforrasok altalanos Granger-teszt befolyasolja kozvetleniil az olyan | Elutasitva
szerkezetében, annal tarsadalmi fejlédési mutatokat, mint a
magasabb a HDI értéke, ami HDI. Mégis, hosszu tavon eldnyos
azt jelenti, hogy minél lehet, ha a meglijuld energiaforrasok
fenntarthatobb az hasznalatanak Osszehangolasa
energiatermelés, annal kiegészill néhany  politikai  és
erdteljesebb a gazdasagi- és a tarsadalmi reformmal.
tarsadalmi szféra fejlodése.
Az, hogy a vilaggazdasagi sokkok —
A vildggazdasagi  sokkok még a 2008-as pénziigyi valsaghoz
gyorsabban  és  erdteljesebben hasonlok is — nem eredményeznek
H4 | emelik az infliciot azokban az DID-vizsgalat szamottevéen magasabb inflaciét a | Elutasitva
orszagokban, amelyek nagyobb fosszilis energiahordozoktol fliggd
mértékben tamaszkodnak fosszilis gazdasagokban,  mint  azokban,
energiahordozokra, mivel ezek az amelyek kevésbé tamaszkodnak ilyen
energiaforrasok kiilonosen forrasokra, arra utal, hogy az inflacio
érzékenyek a piaci ingadozasokra. alakuldsat elsGsorban mas tényezok,
Ennek kovetkeztében a fosszilis példaul a koltségvetési politika és a
energiafliggd orszagok gazdasagi struktira hatdrozza meg.
sériilékenyebbek  lehetnek a
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gazdasagi instabilitassal szemben.
A magas DMC a kevésbé A magas DMC kedvezbtlen hatdsa
fejlett orszagokban Interakcios joval erGteljesebben crvényesiil a
H5 erbteljesen visszafogja a HDI regresszié legkevésbé fejlett orszagokban. Ezek | Elfogadva
novekedését, mig a fejlettebb a gazdasagok kevésbé képesck
orszagok  joval  kevésbé kezelni az er6forrasok  talzott
érzékenyek a igénybevételébdl fakado kornyezeti-
nyersanyagfelhasznalas és  tarsadalmi  terhelést, ami
kedvezdtlen hatasaira. Ez akadalyozza a HDI novekedését és
arra utal, hogy a kapcsolat lassitja a tarsadalmi fejlédést.
aszimmetrikus jellegii.
A természeti  erbforrasokl  TAR-modell A megujulo energiaforrasokra valod
H6  felhasznalasa — akér fosszilis attérés gyorsitia a GDP novekedési | Elfogadva
energiahordozok, akar megujuld itemét, kiilondsen azokban az
energiaforrasok formajaban — orszagokban, ahol a megajuld
befolyasolja a GDP-t ¢és energiafelhasznalas jelenleg
altalaban véve a gazdasagi alacsony. Ugyanakkor a meguajuld
teljesitményt. energia fogyasztasanak gazdasagi
novekedéshez valo
tobblethozzajarulasa id6vel
mérséklodik.

forras: szerzok sajat szerkesztése

3. Az eredmények ertékelése

Kutatasunk célja annak feltarasa volt, hogy a gazdasagi ndvekedés, a DMC, az energiafogyasztas és a
tarsadalmi fejlodés milyen Osszetett modon kapcsolddnak egymashoz a kiilonb6z6 orszagokban. Ennek
érdekében hat hipotézist fogalmaztunk meg, és azt vizsgaltuk, hogy e tényezok miként hatnak egymasra,
illetve hogyan tér el hatasuk a fejlett és a fejlodé gazdasagokban. Elemzésiink soran panelregresszios,
VAR- ¢és DID-modelleket alkalmaztunk, hogy atfogd képet kapjunk a megljuld energiaforrasok
tarsadalmi fejlodésben betdltott szerepérdl, a DMC HDI-re gyakorolt hatdsarol, valamint a globalis
gazdasagi sokkok kdvetkezményeirdl a fosszilis energiahordozoktol fiiggd orszagok esetében. Az
eredmények olyan fontos Osszefiiggésekre mutatnak ra, amelyek hasznosak lehetnek a dontéshozok és
a kutatok szdmara egyarant, kiilonosen a fenntarthatd fejlodés és az energiafiiggdség kérdéskorének
mélyebb megértésében.

3.1. A kapott eredmények értékelése a korabbi kutatasok fényében

Kutatasunk a gazdasagi novekedés, a nyersanyag-felhasznalas (DMC), az energiafogyasztas és a
tarsadalmi fejlodés kapcsolatat vizsgald szakirodalomra tdmaszkodott, és mind a hat hipotézist
empirikusan tesztelte. Els6ként a H1 hipotézist teszteltiik, amely azt feltételezte, hogy a gazdasagi
novekedés tarsadalmi fejlodésre gyakorolt hatasa eltéréen jelentkezik a fejlett és a fejlodo orszagok
korében. Eredményeink 6sszhangban allnak Barro (2013) megfigyeléseivel, aki a fejlett gazdasagokban
gyorsabb tarsadalmi elérelépést azonositott, valamint Aghion (2004) kdvetkeztetéseivel, aki a lassabb
fejlodést a gyengébb intézményi mindséggel hozta kapcsolatba.

A H2 hipotézis — mely szerint a magas DMC visszafogna a tarsadalmi fejlédést — vizsgalata nem igazolt
szignifikans negativ Osszefiiggést. Ez eltér Steinberger és Roberts (2010) eredményeit6l, akik azt

44



le Magyar Mindség 2025. évi 9. szam
iy Hungarian Quality 2025, issue 9

talaltak, hogy a tulzott anyagfelhasznalas hosszabb tavon rontja a kornyezeti feltételeket és fékezi a HDI
javulasat. A kiilonbség feltehetben a vizsgalt orszagmintak, id6szakok és modellparaméterek
eltéréseibdl fakad.

A H3 hipotézis, amely a megtjuld energia tarsadalmi fejlodéshez vald érdemi hozzajarulasat varta,
szintén nem kapott empirikus megerdsitést. Ez Osszhangba hozhaté Ivanovski et al. (2021)
megallapitasaival, akik kimutattak, hogy a megujuld energia rovid tava hatasai korlatozottak, hosszabb
tavon pedig erdsen fliggenek a szabalyozasi és intézményi feltételekt6l. Apergis és Payne (2010)
hasonloképpen arra hivtak fel a figyelmet, hogy a megtijulok kedvezo tarsadalmi és gazdasagi hatasai
csak megfeleld szakpolitikai hattér mellett képesek kiteljesedni.

A H4 hipotézis — amely szerint a fosszilis energiatol valo fiiggés felerdsiti a globalis sokkok inflacios
hatasat — elutasitasa egybevag Blanchard és Gali (2007) érveivel, akik szerint a fiskalis politika szamos
esetben képes tompitani az energiadrak ingadozasanak inflacids kdvetkezményeit.

A HS5 hipotézis, amely a DMC ¢és a HDI kapcsolatanak aszimmetridjat vizsgalta, empirikus tdmogatast
nyert. Eredményeink alapjan a magasabb nyersanyagfelhasznalas foként a kevésbé fejlett
gazdasagokban jar egyiitt kedvez6tlen HDI-hatasokkal, ami arra utal, hogy az eréforras-intenziv
gazdasagi modell negativumai ott mutatkoznak meg legerdsebben, ahol a kornyezeti és tarsadalmi
alkalmazkodoképesség korlatozott.

A H6 hipotézis — az energetikai atmenet GDP-re gyakorolt hatasanak vizsgalata — szintén alatamasztast
nyert. Az eredmények azt jelzik, hogy a megljuld energia részaranyanak novekedése a gazdasagi
fejlodés kezdeti szakaszaban erdteljes novekedési impulzust ad, ugyanakkor ez a hatas idével
fokozatosan csokken. Ez 6sszhangban all Bilgili et al. (2016) és Pao és Fu (2013) kdvetkeztetéseivel,
akik hangsulyoztak, hogy a hosszi tavli pozitiv hatasok fennmaraddsa elsdsorban az innovacio
folyamatossagatdl és a tdmogatd szakpolitikai kornyezettol fiigg.

Osszegzésként kutatdsunk ramutat arra, hogy a gazdasagi novekedés, a nyersanyag-felhasznals, az
energiafogyasztas és a tarsadalmi fejlodés Osszefliggései jelentés orszagonkénti kiilonbségeket
mutatnak. A kevésbé fejlett orszagok esetében a tarsadalmi fejlodés eldrehaladasanak kulcsa az
egyenlOtlenségek mérséklése, a célzott szocialpolitikai eszk6zok alkalmazasa és az intézményi
kapacitasok erdsitése. A megujuldenergia-alapt atmenet hosszu tavu gazdasagi elényeinek fenntartasa
pedig a technologiai haladas, a szabalyozasi mindség és az energiahatékonysagi politikak 6sszehangolt
mukddesétol fligg.

3.2. JovObeli kutatasi és szakpolitikai iranyok

Kutatasunk eredményei tobb olyan teriiletet is azonositanak, ahol tovabbi vizsgélatokra és megalapozott
szakpolitikai dontésekre van sziikség. A gazdasagi novekedés tarsadalmi fejlodésre gyakorolt hatdsa
orszagonként jelentds eltéréseket mutat, ami indokoltta teszi a differencialt megkozelitést. Erdemes
lenne részletesebben feltarni, hogy a kiilonb6zd politikai eszkdzok — példaul a joléti rendszerek
meger0sitése, az inkluziv gazdasagi modellek alkalmazasa vagy a célzott tarsadalmi programok —
milyen mértékben jarulnak hozza ezeknek a kiilonbségeknek a csokkentéséhez.

Eredményeink alapjan a magas nyersanyagfelhasznalas foként a kevésbé fejlett orszagokban
kapcsolodik gyengébb tarsadalmi mutatokhoz. Ez arra utal, hogy a jovobeli kutatasok egyik igéretes
iranya lehet a fenntarthatdé fogyasztasi mintdk és a tarsadalmi egyenléség kozotti Gsszefliggések
vizsgalata. A H2 hipotézis elutasitasa ramutat arra, hogy a nyersanyagfelhasznalds dnmagaban nem
magyarazza elég pontosan a HDI alakulasat, ezért célszerti olyan tényezok szerepét is vizsgalni, amelyek
érzékenyebben jelzik az emberi fejlédés valtozasait. A gazdasagi ndvekedés, az eréforras-felhasznalas
¢és a tarsadalmi jolét kozotti esetleges nemlinearis Osszefiiggések elemzése szintén tovabbi értékes
informéciot kindlhat. Bar a megjul6 energiafelhasznalas rovid tdvon nem mutat kdzvetlen tarsadalmi
hatést, a hosszabb tavi kovetkezmények feltardsa tovabbi kutatasi lehet6séget kinal. Fontos kérdés,
hogy a megtijuld energia milyen mddon jarul hozza a gazdasagi és tarsadalmi stabilitishoz akkor,
amikor mas szocialpolitikai eszkozokkel egyiitt mikodik. A globalis gazdasagi sokkok
hatasmechanizmusainak vizsgalata szintén indokolt, kiilonosen abban az id6északban, amikor egyre tobb
orszag tér at tisztabb energiaforrasokra.

A megajuld energiara valdo atmenet vizsgalata azt mutatja, hogy a gazdasagi novekedés kezdeti
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szakaszaban jelentds pozitiv hatasok érzékelhetok, amelyek az id6 eldrehaladtaval fokozatosan
mérséklodnek. Ez arra utal, hogy a hosszl tavon is kedvezo hatdsok megdrzéséhez stabil és kiszamithato
szakpolitikai hattér sziikséges. A tdmogatast nyujtd szabalyozasi és Osztonzési keretek nemcsak a
megujuld energia szélesebb korli elterjedését segithetik eld, hanem lényegesen hozzajarulhatnak a
fenntarthaté gazdasagi fejlédés biztositasahoz is.

4. Osszegzés

Tanulmanyunk célja annak feltarasa volt, hogyan kapcsolddik Ossze a nyersanyagfelhasznalas (DMC),
a gazdasagi novekedés, a megujulo energia alkalmazasa és a tarsadalmi fejlodés, illetve az, hogy ezek a
hatasok miként térnek el a fejlett és a fejlodd orszagok esetében. Elemzéseink soran panelregresszios,
VAR- ¢és DID-modelleket alkalmaztunk, valamint hat, a téméahoz szorosan kapcsolodo hipotézist
vizsgaltunk meg annak érdekében, hogy atfogo képet kapjunk a HDI és a gazdasagi stabilitas alakulasat
befolyasold tényezokrol.

Eredményeink megerdsitik azt a feltevést, hogy a gazdasagi novekedés tarsadalmi kovetkezményei
jelentésen kiilonboznek a fejlett és a kevésbé fejlett orszagokban. Ugyanakkor nem talaltunk
bizonyitékot arra, hogy a DMC novekedése érdemben befolyasolna a HDI valtozasat, és nem sikertilt
igazolnunk azt sem, hogy a megujuld energia rovid tdvon javitand a tarsadalmi fejlodést. A globalis
gazdasagi sokkok inflacios hatasai sem mutattak olyan szintii eltérést a fosszilis energiahordozoktol
erdsen fiiggd orszagok esetében, mint azt elézetesen feltételeztiik, bar eredményeink arra utalnak, hogy
ezek az orszagok valoban érzékenyebbek a gazdasagi instabilitassal szemben. Ugyanakkor megerdsitést
nyert, hogy a DMC negativ hatasa sokkal markdnsabban jelentkezik a kevésbé fejlett orszdgokban, és
az is igazolodott, hogy a megljuld energia gazdasagi novekedésre gyakorolt kedvezd hatasa foként az
atmenet kezdeti szakaszaban erételjes, majd az id6 elérehaladtaval fokozatosan gyengiil.

Ezek az eredmények tehat arra utalnak, hogy a gazdasagi teljesitmény és a nyersanyagfelhasznalési
mintazatok eltéré modon alakitjak az orszagok fejlédési palyait. A kevésbé fejlett orszagok szamara
kiilonosen fontos lehet a DMC mérséklése, mivel ez kedvezobb tarsadalmi hatasokkal jarhat egyiitt. A
megujuld energia részaranyanak novelése hosszabb tdvon szintén elényokkel jarhat, feltéve, hogy
megfeleld szakpolitikai hattér segiti az &tmenetet. A megujuld energiara valo atallas lassulo iiteme arra
utal, hogy a fenntarthat6é gazdasagi novekedés biztositasahoz olyan stabil és kiszamithatd szabalyozasi
kornyezetre van sziikség, amely hossz tavon is 0sztonzi az energiahatékonysag novelését és a tiszta
technologiak elterjedését.

Vizsgalatunknak természetesen vannak korlatai. Az adatok mindsége és elérhetdsége kiilondsen a
fejlodé orszagok esetében jelent kihivast, ami korlatozza bizonyos modszerek megbizhato
alkalmazhatosagat. A panel- és VAR-modellek, valamint a DID-elemzések érzékenyek az adathianyra,
¢és eredménylik jelentOsen fligg attdl, hogy mely orszagok keriilnek bevonasra. A linearis modellek nem
minden esetben tlikrozik pontosan a gazdasagi novekedés, az er6forras-felhasznalas és a tarsadalmi
fejlodés Osszetett, nemlinearis kapcsolatat. A kdlcsonhatasi modellek sem képesek minden zavaro
tényezOt kezelni, példaul az intézményi mindséget. A Granger-tesztek idobeli korlatai és az aggregalt
adatok altal elfedett regionalis kiilonbségek szintén befolyasolhatjak az eredmények értelmezését.
Eredményeink azt is igazoltak, hogy a gazdasagi ndvekedés dnmagaban nem garantdlja a tarsadalmi
elorelépést, kiilondsen akkor, ha az orszag gazdasagi szerkezete eréforras-intenziv. Ennek megfeleléen
olyan szakpolitikai megoldasokra van sziikség, amelyek mérséklik a tulzott DMC-t, erdsitik az
valo tilzott fiiggeés noveli a gazdasagi sériilékenységet, mig a megijuld energia hosszu tavu alkalmazasa
hozzajarulhat a gazdasagi ellenalloképesség erdsitéséhez. A vallalatok szamara mindez azt jelenti, hogy
a fenntarthatosagi és versenyképességi szempontok miatt érdemes zold technologiakba és korforgasos
gazdasagi megoldasokba beruhazni.

Osszességében tigy véljiik, hogy kutatdsunk értékes alapot kindl a fenntarthato fejlédési stratégidk
kialakitasahoz, és hozzajarul a jovébeli szakpolitikai és tudomanyos parbeszédek elémozditasahoz.
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This book addresses the pressing need for sustainable practices among SMEs by integrating Circular
Economy (CE) principles into supply chain operations. Covering ten chapters and drawing on mixed-
method research across multiple countries and industries, the volume offers a multidisciplinary
perspective on how SMEs can improve sustainability performance. This review evaluates the book’s
theoretical contributions, methodological rigor, and practical relevance. While commending its
comprehensive structure and empirical depth, the review also highlights areas for further exploration,
such as stakeholder integration and generalizability. Overall, the book is recommended for scholars,
policymakers, and SME practitioners seeking a structured approach to sustainable supply chain
development.

Given rising climate change, growing pressures on global supply chains, and the widening sustainability
gap among small firms, the time is right to examine how small and medium-sized enterprises (SMES)
interact with sustainability. SMEs represent 90% of the businesses around the world. Even though SMEs
are responsible for about 70% of the overall pollution, they are overlooked for sustainability discourses.
This book takes a different approach. It looks at the Circular Economy (CE). This gives us a framework
to work with. That framework is a way to challenge production lines. It helps emphasize reusing,
recycling, and systemic efficiency. The volume also enters wider discussion on the triple bottom line,
stakeholder responsibility and performance evaluation in sustainable supply chains.

Earlier works such as (Carter and Rogers, 2008), (Seuring and Miiller, 2008), and (Sarkis, 2012) have
provided theoretical foundations to the understanding of sustainable supply chain management but not
many works have particularly focused on the SME context. This book brings together diverse
perspectives and empirical analysis from developed and emerging economies. The main argument of
the book is that a context-sensitive approach to CE adoption in SMEs, which is grounded in local
realities and facilitated by practical assessment tools, can significantly enhance sustainability
performance. As | see it, the book is timely and impactful. It has both theoretical and practical insights

2 Routledge, e-book, 2023. pp. 292. ISBN 9781003018551
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which the SMEs can put into practice. Case studies with the analysis of data help to make the research
relevant for the academic as well as the practitioner.

The 1% chapter introduces the dual importance of SMEs as economic engines and environmental
contributors. It sets the theoretical framework around Circular Economy (CE) and identifies major
research gaps, such as limited focus on SMEs and insufficient cross-country comparisons. While the
literature review is comprehensive, it is largely descriptive. The chapter succeeds in laying out a clear
research agenda and sets expectations effectively.

The 2" chapter involves mixed-method study to deepen research on CE practices within SMEs. The key
drivers of CE adoption are identified as material provision, reuse of resources, and financial benefit. The
methodology is noteworthy. It relies on survey, focus groups, and case studies. This all enhances a robust
SEM (Structural Equation Modelling) analysis. Yet, the variation of methods promotes wide discussion
which would do better if made more integrated.

The 3™ chapter investigates internal organisational factors within Vietnamese SMEs and their influence
on CE. It finds that leadership significantly affects innovation and culture, which in turn influence
sustainability practices. The surprise finding that employee competencies don’t strongly correlate with
CE raises valuable questions. While conceptually strong, the managerial implications could be more
actionable.

The 4™ chapter offers a cross-country comparison of SMEs in Europe and their CE adoption outcomes.
Examining how CE fields of action (design, procurement, production, distribution, usage, and recovery)
contribute to the sustainability performance (economic, environmental, social) of SMEs in four EU
countries: Greece, France, Spain, and the UK. Employing a comprehensive mixed-methods approach
(survey, focus groups, and case studies), the authors use Structural Equation Modelling to analyze data
from over 400 SMEs. The inclusion of case studies and focus group reflections further adds real world
applicability. However, one area that may warrant reconsideration is the chapter’s repeated use of the
phrase "No Action Required” in reporting results. This could be misleading; even in high performing
areas, continuous improvement or maintenance strategies are still relevant and necessary for long-term
sustainability.

The 5™ chapter presents a provocative argument: SMEs may hinder national productivity due to reduced
wellbeing among their workforces. Through the BWP (Business—Wellbeing—Productivity) framework
and SEM analysis, it finds that job and life satisfaction mediate the relationship between SME density
and productivity. While compelling, the study is based on secondary OECD data and might oversimplify
nuanced country specific factors.

The 6% chapter introduces a novel performance measurement framework by integrating SEM with DEA
(Data Envelopment Analysis). This dual model separates trends at the macro level from individual SME
performance. The regional application, which has been set up in the UK and France, provides useful
benchmarking value. However, broader applicability remains to be tested.

The 7' chapter examines the dual role of Lean practices and innovation in boosting sustainability. Using
DEA across Indian SMEs, the study finds that integration of the two yields better outcomes than either
alone. The qualitative and quantitative balance is a strength, but the narrow sectoral focus limits
generalization.

The 8" chapter investigates how Lean Management Practices (LMP), Sustainability-Oriented
Innovation (SOI), and CSR (Corporate Social Responsibility) jointly influence performance. UK studies
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SME findings suggest that CSR has strong mediation effects. The study is interesting in that it integrates
three main business practices, but its manufacturing focus may limit its application.

The 9™ chapter uses Bayesian regression to explore how specific sustainability actions impact SME
growth. It finds that only selected practices correlate positively with growth and turnover, suggesting a
performance gap between implementation and outcome. While statistically advanced, the chapter may
be too technical for non-academic audiences.

The 10™ chapter closes the book with a large-scale study on CE in the textile and clothing (TC) sector
across Bangladesh, India, and Vietnam. It applies regression and content analysis to identify which CE
fields of action (take, make, distribute, use, and recover) impact different sustainability outcomes.
Recover emerges as the only field positively linked to all dimensions. This chapter stands out for its rich
empirical depth and policy relevance, but the geographic focus might narrow generalizability.

This book is an ambitious and much-needed addition to the literature on sustainable supply chain
management, with a specific focus on SMEs, a subject often neglected in both research and policy. With
the use of mixed methods approaches across chapters and diverse geographically case studies, the
volume is relevant and academically credible. Though it suffers from technical complexity and
generalisations at times, the book effectively combines theory with practice. This is not just a book for
academics. It is useful for SME managers, policymakers and supply chain consultants looking for
structured and data backed approach towards sustainability. Its central message is clear: real progress
requires more than good intentions, contextual tools, stakeholder collaboration, and integrated strategies
are essential.

In short, the Supply Chain Sustainability in Small and Medium Sized Enterprises book is a timely and
worthwhile read, offering both a call to action and a roadmap for implementation.
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